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EVALUATION OF MATERIALS 

Your opinion about the quality of our training materials is important to us! Please-take a moment 
and, in the space below, tell us how you would rate the effectiveness of our materials; -Whenever 
possible, use specific manual numbers and page numbers to note errors or areas of co~usion. An 
instructor will collect this page from you when you complete the course. Thank yoU for yoUr 
valuable input! 

HTV-0834 1 eRA Y PROPRIETARY 



) 

) 



/j 

CRAY Y-MP 
Hardware Training Volume 

VOLUME 1 

HTV-0834 

J 
Cray Research, Inc. Unpublished Proprietary Infonnation - All Rights Reserved. 



RECORD OF REVISION 
(CONTINUED) 

PUBLICATION NUMBER 
HTV-0834 

Revision 

F 

G 

H 

Description 
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13, 19; 38-8, 10; 39-6, 13. Sections 4, 7, 7A, and 8 have been renumbered. 
Manual reprinted. 

September 1989 - The following pages are new: 11-10, 11, 12. The following 
pages have had technical updates: 7-28; 7 A-4; 8-6; 9A-l; lOA-2, 4; lOB-23. 
Manual reprinted. 

This device is exempt from the technical requirements of the FCC's Part 15 Subpart J Rules 
pursuant to Section 15.80I(c). 
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Each unit or section of the manual is broken down into four subsections which are: 

• Unit Description - Contains a general description of how the specific unit operates: 

• Options Involved - Describe the individual components that make up the unit. 

• Training Aids - Materials generated to explain in more depth difficult areas of the unit, using 
whatever means that will work. 

• Block Diagram - Contains a pictorial description of the entire unit showing the components 
placement, bit assignments, etc. 

The training volume, HTV -0834, can be used by a wide range of audiences, and I would 
certainly encourage its use. The many hours of labor of which I'm afraid to total, or of which it 
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REQUIREMENTS FOR COURSE COMPLETION 

At the end of each course, an evaluation is written which asks whether the student completed the 
course. Due to the nature of the courses in Hardware Training, some courses are referred to as 
theory only; others are theory-lab courses. The determining factors of whether a student receives a 
Certificate of Completion or Certificate of Attendance are listed as follows: 

Theory Only Courses 

Theory only courses are courses which do not contain a scheduled period of lab instruction.· 

a) All exercises (in-class and take-home) are completed and handed in to the 
instructor. 

b) Should a student miss an exercise or test due to absence, it is the responsibility 
of the student to make up the missing exercise. 

c) Students pass with a minimum overall average of 70%. 
d) Students attend all class sessions unless an excused absence is authorized by the 

instructor and/or supervisor. 
e) Students are not tardy more than three times unless authorized by the instructor. 
f) Students are responsible for informing the instructor for the reason of absence 

or tardiness. 

Theory-lab Courses 

Theory-lab courses are courses which do contain a scheduled period of lab instruction. 

a) All of the above. 
b) Student completes all prerequisites prior to class unless a variance is authorized 

by a system Supervisor'or the Training Manager. 
c) Student passes the pretest, when given, prior to the start of the instructional 

material. 
d) A final written exam is passed by the student with a minimal grade of 70%. 
e) Student passes the practical lab sessions and the final practical exam. 
f) All lab check-off sheets for skills-based training are signed by both the student 

and instructor and are handed in to the instructor. 

If the qualifications or standards as listed above are not met, the student will receive a Certificate of 
Attendance rather than a Certificate of Completion. 
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COURSE DESCRIPTION 

CRAY Y-MP Computer System 

Duration: 10 weeks, including practical lab. 

Prerequisites: 

• Cray employee 
• Digital computer troubleshooting experience and/or computer technology degree 
• A structured programming language, such as C or Pascal 
• Hardware Systems Overview 
• UFE-l (VCL and Shell Programing) 
• VMEbus Maintenance/Operation 

Description: This course deals with the theory of the CRAY Y-MP design combined with 
practical sessions using the memory, CPU tester, and system. For both new and experienced 
employees. 

) MATERIALS REQUIRED 

) 

The following materials will be required to complete the CRA Y Y -MP Computer Systems course: 

• HTV-0834 
• HTV-0854 
• HTV-0857 
• HR-4001 
• HTA-0845 
• HTV-0683 
• HTA-0860 
• HTA-0867 
• HTV-0669 

HTV-0834 

CRA Y Y -MP Hardware Training Volume 
CRA Y Y -MP and X-MP EA Diagnostics Hardware Training Volume 
CRA Y Y -MP Module Test Hardware Training Volume 
CRA Y Y-MP Functional Description Manual 
CRA Y Y -MP Block Diagram Size C 
Power and Refrigeration Hardware Training Volume 
CRA Y Y -MP Chassis Locations (Map) 
CRA Y Y -MP Hardware Reference Card 
lOS D Block Diagram Analysis Hardware Training Volume 
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CRAY Y-MP DESCRIPTION OF HARDWARE 

Logic Chip 

The CRA Y Y -MP is built around the 2500-gate array MCA2500ECL Macrocell Array that is built 
by Motorola. The 2500-gate consists of 148 leads that are distributed on all four sides of the chip. 
Each side consists of 37 pins. The MCA2500ECL package size measures 1.14 x 1.14 x .105 
inches. The average power draw is 7.5W at -4.5 volts, and 1.5W at -2.0 volts for a total of 9 
watts. The maximum power draw is 14 watts. 

The MCA2500ECL consists of 110 major cells and 68 output cells. A major cell consists of 56 
transistors and 56 resistors that can be organized into a number of logical functions. A Logic 
Design Engineer can specify what logic functions he/she wants performed by ordering them from 
the Macrocell Library or by custom designing that logic function. The output cells consist of 15 
transistors and 10 resistors. Their primary function is to drive the output pins. The output cells 
also can perform simple logic functions. The output cells logic functions can also be ordered from 
the Macrocell Library or they can be custom designed. When running short of a major cell, a spare 
output cell can be used. 

Memory Chip 

/) 

The CRA Y Y -MP with 32 million words of memory uses the 64K x 1 RAM, ECL memory chip. --" 
The 64K x 1 package consists of 22 leads with eleven pins per side. The average power is 1.25 _ ,)' 
watts at a maximum of 1.5 watts. -

Printed Circuit Board 

The physical size of the printed circuit board (PCB) is 21.2 x 11.0 x .81 inches. The PCB 
consists of 12 layers which are 4 signals, 1 clock, 3 grounds, 2 -4.5 Vor 1 -4.5 V and 1 -5.2 V 
and 2 -2.0 V layers. The CPU board has room for 78 logic chips per board. The memory board 
has 39 logic chips and 288 memory chips. The PCB has places for 79 feedthru (Jumper). Each 
feedthru (Jumper) consists of 48 pins, which are divided into 38 signal pins, five ground pins and 
five -2.0 V pins. The PCB also contains 24 edge connectors which are located on the "Z" and "Y" 
axis of the board. Each edge connector consists of 40 pins for a total of 960 pins. 

Memory Module 

The memory module consists of a double module that contains PCB layers (A, B, C, D). Each 
memory module draws 2844 watts. The physical size of the memory module is 23.3 x 12.8 x 
1.39 inches. The cooling requirement is Fluorinert at 2 gallons per minute allowing a 100 F 

Hardware Trng. ) 
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temperature rise through the module plate. The memory module consists of 96 edge connectors and 
57 feedthru (Jumpers). There is also a monitoring connector for test point and temperature sensing 
on the memory module. 

CPU Module 

The CPU module consists of a double module that contains PCB layers (A, B, C, D). The physical 
size of the CPU module is 23.3 x 12.8 x 1.39 inches. The cooling requirement is Fluorinert at 2 
gallons per minute that allows a 100 F temperature rise through the module plate. The CPU module 
consists of 96 edge connectors and 79 feedthru (Jumpers). Also, the CPU module has a 
monitoring connector for test point and temperature sensing. 

System 

The CRA Y Y-MP Computer System consists of eight CPU modules for a total of eight CPUs or 
one CPU module containing a single CPU and 32 memory modules. The memory modules are 
divided into four sections, with each section containing eight memory modules. The total power 
requirement is 163KVA that includes the power supply drops. The cooling requirement is 80 
gallons of water per minute. 

-) Memory Structure 

) 

The CRA Y Y-MP Computer System uses (64K xl) ECL memory chips that are organized into 256 
banks for a total of 32 million words of storage. 

The CRA Y Y -MP memory incorporates four sections. Each section is divided into eight 
subsections, and each subsection contains eight banks, which makes 64 banks per section and 256 
banks of total memory. 

Physically, there are eight modules per section, and each module contains a 9-bit slice of the 72-bit 
word. Also, each module is organized into eight subsections. Subsections 0 and 1 are located on 
the A board, Subsections 2 and 3 are located on the B board, Subsections 4 and 5 are on the C 
board, and Subsections 6 and 7 are located on the D board. 

There are four ports per CPU, and all of these ports share one physical path into memory. All eight 
CPUs can go to the same subsection as long as they are going to different banks within the 
subsection. Once a CPU has accessed a bank, that bank is held busy for 5 clock periods (CPs). 

A 72-bit word is sent from the CPU module to the eight memory modules that make up a section. 
Data bits are divided into 9-bits per module. Memory module 0 or Mem. 0 contains data bits 
(28 - 20) Mem. 1 contains bits (217 - 29) and so on. Controls and Address that are sent from the 
CPU s must also be fanned out to the eight memory modules. This is called an Outboard fanout 
because they are done outside of the normal modules function. All memory modules assist in 
performing the 1-t0-8 Outboard fanouts, and some of the modules perform more fanouts than other 

Hardware Tmg. 
YM18102 J.E. S. 

HTV-0834 1-3 CRA Y PROPRIETARY 



memory modules. Once on the module, another fanout to the eight subsections takes place. This 
happens for the address, control, and data. This is referred to as an Onboard fanout, because this 
fanout happens only within a memory module. 

.~ 

Each subsection contains eight banks and each checks for conflicts amongst the CPU s for those 
eight banks. When a conflict occurs, the subsection allows the lowest letter CPU to have the 
highest priority to use the bank. The other CPU would be held out for 5 CPs. All CPUs letter 
designator are distributed evenly throughout memory. Memory Port conflicts are handled on the 
CPU module. 

CPU STRUCTURE 

Vector Registers 

) 

The CPU module contains eight Vector registers. Each Vector register contains 64 elements, and 
each element is 64 bits in length. The Vector registers contain their own Integer functional units 
which include the Vector Add, Vector Logical, Vector Logical 2, Vector Shift, and Vector 
popUlation count The Vector registers also use the Floating-point functional units which include 
the Floating Add, Floating Multiply, and Floating Reciprocal functional units. The Vector registers ..... )/ 
are block loaded from memory using Port A or Port B. On a write to memory Port C is used. . 

Scalar Registers 

The CPU module also contains eight Scalar registers, and each Scalar register is 64 bits in length. 
The Scalar register contains their own functional units which include the Scalar Add, Scalar 
Logical, Scalar Shift, Scalar Leading Zeroes, and Scalar population count. The Scalar registers 
also share the Floating-point functional units with the Vector register. Before a Scalar register can 
use a Floating-point functional unit, it must first check for the unit being reserved by the Vector 
registers. 

The Scalar registers can be loaded from memory one word at a time, or they can be loaded from the 
T registers. The T register, however, are block loaded from memory, and they are used as 
intermediate storage for the Scalar registers. There are 6410 T -registers that contain 6410 bits in 
length. 

Hardware Trng. )" 
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Address Registers 

The CPU module contains eight Address registers, and each Address register contain 32 bits in 
length. The Address registers contain their own functional units which include the Address Add, 
Address Multiply, and the 32-bit Address Multiply that is inside the Floating-point Multiply 
functional unit. The Address registers can be loaded one word at a time from memory or from the 
B registers. There are 6410 B registers that are 3210 bits in length. The B registers are block 
loaded from memory, and they are used as intennediate storage for the Address registers. 

Shared Registers 

The Shared registers are used between the processors to pass information between the CPU s. The 
Shared registers contains the SB, ST, and SM registers. The Shared B registers (SB) are 32 bits 
in length, and there are eight SB registers. The SB registers are used to pass the A register from 
one processor to another. The ST registers are 64 bits in length. There are eight ST registers, and 
the ST registers are used to pass S registers from one processor to another. The SM or Semaphore 
registers are a I-bit registers. There are 3210 Semaphore registers, and they are used for control 
between the two CPU s within the same cluster. The Shared registers are contained in nine 
identical clusters. Cluster 0 is not used, however, it causes the Shared instructions to issue as 
no-ops. 

Instruction Buffers 

There are four instruction buffers, and each instruction buffer contains 12810 parcels. A Fetch 
operation loads the instruction buffers. An instruction parcel can be 1 parcel, 2 parcels, or 3 
parcels in length. The 3 parcel instruction is used by Scalar memory references and the (020, 040) 
instructions. Instructions are read from the instruction buffers and placed into the NIP register, 
and then advanced into CIP by the Go Issue signal. Once an instruction leaves CIP, another 
instruction will enter CIP. When a 2 parcel instruction issues, the instruction is executed from CIP 
and LIP. When a 3 parcel instruction issues, the instruction is executed from CIP, LIP, and LIP 
1. 

I/O Configuration 

The I/O channels resides on the CPU modules. Since each CPU module is identical, the channels 
per the CPU modules are identical as well. Each CPU module contains one LOSP channel at 6 
Mbytes, one msp channel at 100 Mbytes, and a half of a VHISP channel at 1250 Mbytes. It 
takes two adjacent CPUs to make one VHISP channel. For an eight CPU system, there are eight 
LOSP, eight msp, and four VHISP channels. 

Hardware Trng. 
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CRAY Y-MPI28 

The CRA Y Y -MP/28 consists of 11 modules of which there are three types: the CPUmodule, 
memory module, and shared modules. The CPU and memory modules are identical to the 
modules used in the CRA Y Y-MP/832. The difference is in the shared module, which contains a 
single cold plate containing a revision 1 clock fanout board and a shared board. The shared 
board contains the shared logic which was spread across the other CPU modules in the CRA Y Y
MP/832. 

There are five types of options contained on the shared board. They are: 
1 - (TO) option 
1 - (TM) option 
2 - (llli) options 

14 - (IT) options 
7 - (HS) options 

CRAY Y-MPI28 (OPTIONS INVOLVED) 

(HHO) Option 

.~ 

) 

This option is used for CPU (0 - 3) DLlWS, which replaces the (IllI0) option used in CPU 2 on ') 
the CRA Y Y -MP/832 mainframe. 

(HHl) Options 

This option is the lowest interrupting channel number, replacing the (IllI0) option used in CPU 4 
slot on the CRA Y Y -MP/832. 

(JTIO - JT71) Options 

The fourteen (IT) options condense the logic of two (JR) options onto one (IT) option. Each 
(IT) option handles 4 bits of the Shared register, whereas the (JR) handled 2 bits of the Shared 
registers. This is possible because shared logic from CPU (4 - 7) has been deleted on the (IT) 
option. The CRA Y Y-MP/28 has two CPU modules. When running from CPU 0, the (JTI0, 
JTll) options would not be used. When running a CRA Y Y-MP/18, the (JTI0, JTll) options 
would replace the missing CPU 1 module. 

Hardware Tmg.\) 
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(HSI - HS7) Options 

The seven (lIS) options replace the (HS 14) option in the eRA Y Y -MP/832 mainframe. The 
(lIS 1 - HS7) options are the buffer storage for the ST and SB registers and supply enough 
storage for seven clusters of SB/ST registers. The information below shows how the 
corresponding (IT. HS) options are used. 

(HSI - ITlO, ITll) replaces missing CPU 1 in a CRAY Y-MP/l 
(HS2 - IT20, ml) replaces missing CPU 2 in a CRA Y Y-MP/l or CRA Y Y-MP/2 
(HS3 - IT30, JT31) replaces missing CPU 3 in a eRA Y Y-MP/l or CRA Y Y-MP/2 
(HS4 - IT40, IT41) replaces missing CPU 4 in a CRA Y Y-MP/l, CRA Y Y-MP/2, or eRA Y Y-MP/4 
(HS5 - IT50, IT51) replaces missing CPU 5 in a eRA Y Y-MP/l, CRA Y Y-MP/2, or CRA Y Y-MP/4 
(HS6 - IT60, IT61) replaces missing CPU 6 in a CRA Y Y-MP/l, CRA Y Y-MP/2, or eRA Y Y-MP/4 
(HS7 - mo, ml) replaces missing CPU 7 in a CRA Y Y-MP/l, CRA Y Y-MP/2, or CRA Y Y-MP/4 

(TOO, TMO) Options 

The (TO) option supplies the logic option with the clock, while the (TM) supplies the (HS) 
register option with the write pulse. 

The CRA Y Y -MP/2 has 12 slots. The table below shows the modules and chassis locations. 

Location 1 Shared/Clock 
Location 2 CPU 0 
Location 3 CPU 1 
Location 4 Crossover 
Location 5 Section 0 bits (20 - 235) 
Location 6 Section 0 bits (236 - 271) 
Location 7 Section 1 bits (20 - 235) 

Location 8 Section 1 bits (236 - 271) 
Location 9 Section 2 bits (20 - 235) 

Location 10 Section 2 bits (236 - 271) 
Location 11 Section 3 bits (20 - 235) 

Location 12 Section 3 bits (236 - 271) 

Serial number 1401 is the fIrst CRA Y Y-MP/28. 

Hardware Tmg. 
YM30/02 J.E. S. 
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11 SLOTS 

1~ ____ ~~~~~ ____ ~ 

2r-------~~~------~ 
3 
4r-----~~~~------~ 

5 t'?"::o.Lh~~~'74-~~~~,.q 0 -35} 6 36 -71 SECTION 0 

7 0- 35} 
8 36 - 71 SECTION 1 

9 0- 35} 
10 36 - 71 SECTION 2 

11 0- 35} 
12 36 -71 SECTION 3 

r ~~----30INC~S------~~~1 

CRAY Y-MP2 DIMENSIONS 

HTV-0834 1-8 

77 INCHES 

) 

A -8306 

) 
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21 SLOTS 

1 
2 
3 
4 
5 
6 
7 77 INCHES 
8 
9 0-17 } 

10 18 - 35 
11 36 -53 SECTION 0 

12 54-71 
13 0_17} 
14 18 - 35 SECTION 1 
15 36 - 53 
16 54-71 
17 

) 18 
19 
20 
21 
22 
23 
24 
25 0-17 } 
26 18 -35 SECTION 2 
27 36 -53 

28 54-71 
29 0-17 } 
30 18 -35 
31 36 _ 53 SECTION 3 

32 54 -71 

/oII1~t----- 30 INCHES-----i~~1 A -8307 

) CRAY Y-MP4 DIMENSIONS 
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41 SLOTS 

1~~~~44~~~~~~ 2 
3~~~~~~~~~~~ 
4~~~~~~~~++~~ 

5 
6~~~~~~~~~~~ 

71",L~~~ 
8~~~~~r+~~~~~ 
9 10~~Y7~~44~~~~~ 

11~~~~~~~++~~~ 
12~~Y7~~~~~~~~ 
13 
14~~~~~~~~~~~ 

15~~rr~~~~44~~h4 
16~~~~~~~~~~~ 
17 
18~------------------~ 
19~ __________________ ~ 

2°1--------CPUs------l 
21~------------------~ 
22~------------------~ 
23 
~~------------------~ 
25~~~~~~44~~~~ 
26~~~~~~~~~~~ 
27 
28~~~~~~~~~~~ 

~~~~~~~~~~~~ 
30 """"'~~"" 
31~~~~~~~~~44~ 
32b7~~~~~~~~~~ 
33~rr~~~~~44~~~ 
34~44~~~~++~~~~ 
35~~~~~~~~~~~ 
36~~~~~~~~~~~ 
37~~~4444~~~~~~ 
38~rTT7~~~44~~~~ 
39~~~~~~~~~~~ 
40~~~~LL~~~~~~ 
41~ ____ ~~~ ______ ~ 

rlolll---- 30 INCHES ---......,~I 

CRAY Y-MPS DIMENSIONS 

HTV-0834 1-10 

77 INCHES 

A-830B 

) 

CRAYPROPRIETARY 



eRA Y Y -J\1P MAINFRAME 
DESIGN PARAMETER 

LOGIC CHIP 

CHIP SPECIFICATION: MCA2500 ECL Macrocell Array 
2500 gate array 
Lead = 148 37 pins per four sides 
Package size = 1.14 x 1.14 x .105 inches 

POWER: Average 7.5W at -4.5V plus 
1.5W at -2.0 V = 9 watts 
Maximum = 14 watts 

MEMORY CHIP 

CHIP SPECIFICATION: 64K x 1 RAM, ECL 
(I00KECL compatible) 
Leads = 22 11 pin per two sides 
Package size = .54 x .36 x .09 (flat pack) 

POWER: Average 1.25 watts 
Maximum 1.50 watts 

PRINTED CIRCUIT BOARD 

SIZE: 21.2 x 11.0 x .081 inches 

BOARD LAYERS: 12 layers - 4 signals 
1 clock 
3 grounds 
2 -4.5 V or (one -4.5, one -5.2) 
2 -2.0 V 

CPU BOARD: 78 logic chips per board 

MEMORY BOARD: 39 logic chips and 288 memory chips 

EDGE CONNECTORS: 40 pins x 24 = 960 pins 

) YM18/05A 

HTV-0834 , 1-11 eRA Y PROPRIETARY 



FEED THRU (JUMPERS): 38 signal pins x 79 = 3002 pins 
five ground pins x 79 = 395 pins 
five 2 volt pins x 79 = 395 pins 

MEMORY MODULE 

DOUBLE MODULE Board layers (A, B, C, D) 
(ECL MEMORY): 

POWER: 2844 watts 
-4.5 V at 7.5W x 39 x 4 = 1170 watts or 260 amps 
-2.0 V at 1.5W x 39 x 4 = 234 watts or 117 amps 
-5.2 Vat 1.25 W x 39 x 288 x 4 = 1440 watts or 277 
amps 

SIZE: 23.3 x 12.8 X 1.39 inches 

COOLING: Fluorinert at 2 gallons per minute; 
10 degrees F. temperature rise through the plate 

EDGE CONNECfORS: 40 pins x 96 = 3840 pins 

FEED THRU (JUMPERS): (48 pins x 35) + (29 pins x 22)= 2318 pins 

MONITORING CONNECTORS: 326 pins 

CPU MODULE 

DOUBLE MODULE: Board layers (A, B, C, D) 

POWER: 2808 watts 
-4.5 V at 7.5W x 78 x 4 = 2340 watts = 520 amps 
-2.0 Vat 1.5W x 78 x 4 = 468 watts = 234 amps 

SIZE: 23.3 x 12.8 x 1.39 inches 

COOLING: Fluorinert at 2 gallons per minute; 
10 degrees F. temperature rise through plates 

EDGE CONNECTOR: 40 pins x 96 = 3840 pins 

FEED THRU (JUMPERS): 48 pins x 79 = 3792 pins 

MONITORING CONNECTOR: 326 pins 

YM18106 

HTV-0834 . 1-12 eRA Y PROPRIETARY 
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SYSTEM 

8 CPU MODULES: 8 modules x 2808W = 22,464 watts 

32 MEMORY MODULES: 32 modules x 2844W = 91,008 watts 

TOTAL POWER: 113,472 watts 

NUMBER OF CHIPS: 2496 logic chips in 8 CPUs 
4992 logic chips in ECL memory 
7488 logic chips total 
36,864 memory chip for 32 million words 

PHYSICAL SIZE: CPUs = 24 x 20 x 11.7 inches 
CPUs + memory = 24 x 20 x 58.4 inches 
Overall = 68 x 32 x 75 

TOTAL POWER REQUIRED: 163 KV A (includes power supply drop) 

COOLING REQUIRED: 80 gallons per minute of Fluorinert 
42 tons cooled by chiller 

YM18107 
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I DATA BITS 0 - 8 
C'UO AG-16 BANK BIT 2 GOSSO-7 SSRDO(0-2) BANK BUSY 
C'U2 AO-6 A13-16 (20) MEMORY 

2 DATABITS9 -17 
C'UI AG-16 BANK BIT 2 GOSSO-7 SSRDO(0-2) BANK BUSY 
C'U3 AO-6 A13-16 (21) MEMORY 

S C'U2 A7-12 BANK BITS 0 - 2 GOSSO-7 SSRDO(0-2) AIIOIIT W_E. I/O MAS'I1lR E 3 DATABITS 18-26 C'UO BANKBITS 0-1 AIIOIIT W_E_ <l.BAR SEC. 0 
C 
T 4 DATABITS27 -3S C'U3 A7-12 BANK BITS 0 - 2 GOSSO-7 SS RDO (0-2) AIIOIIT W_E. 3 CPWll. 

I C'UI BANK BITS 0 - I Al!(RT W_E_ SEC. 0 

0 C'U7 A7-12 BANK BITS 0 - 2 GOSSO-7 SSRDO(0-2) AIIOIIT W_E. 
N S DATABITS36-44 C'US BANKBITS 0-1 Al!(RT W_E. 

0 6 DATA DII'S 4S -S3 C'U6 A7-12 BANK BITS 0 - 2 GOSSO-7 SSRDO(0-2) ABOKT W_E. 
C'U4 BANK. an'S u - I AJ!(Jt"r W_Il_ 

7 DATA BITS 54 -62 
C'US AO-16 BANK BIT 2 GOSSO-7 SSRDO(0-2) MCUlN1l!R. 
C'U7 AO-6 A13-16 AlLCPUo 

8 DATABITS63-71 
C'U4 AO-16 BANK BIT 2 GOSSO-7 SS RDO (0-2) I/O MAS'I1lR 
C'U6 AO-6 A13-16 <l.BAR SEC. 0, I 

9 DATABITSO-8 C'UI AO-16 BANK BIT 2 GOSSO-7 SSRDO(0-2) BANK BUSY 
C'U3 AO-6 A13-16 (20) MEMORY 

10 DATA BITS 9 -17 
C'U2 AO-16 BANK BIT 2 GOSSO-7 SSRDO(0-2) BANK BUSY 
C'UO AO-6 A13-16 (21) MEMORY 

S II DATA BITS 18 - 26 
C'U3 A7-12 BANK BITS 0 - 2 GOSSO-7 SSRDO(0-2) AIIOIIT W,E. I/O MAS'I1lR 
C'UI BANK BITS 0-1 Al!(RT W_E_ <l.BAR SEC. I 

E 
C 12 DATA BITS 27 -3S C'UO A7-12 BANKBITS 0 - 2 GOSSO-7 SS RDO (0-2) AIIOIIT W_E. 3CPWll. 

T C'U2 BANKBITS 0-1 Al!(RT W,E_ SEC. I 
I C'U4 A7-12 BANK BITS 0 - 2 GOSSO-7 SSRDO(0-2) AIIOIIT W_E. CPU MAS'I1!R 
0 13 DATA BITS 36-44 C'U6 BANK BITS 0-1 Al!(RT W.B. <l.BAR CPU 0-7 
N 

14 DATABITS4S -S3 C'U7 A7-12 BANK BITS 0 - 2 GOSSO-7 SSRDO(0-2) AIIOIIT W,E. I/O MAS'I1lR 

1 
C'US BANK BITS 0-1 Al!(RT W.E. <l.BAR CPU 0-7 

IS DATA BITS 54 - 62 
C'U6 AO·16 BANK BIT 2 GOSSO-7 SS RDO (0-2) PORCIlIlI.TO 
C'U4 AO-6 A13-16 CPU 

16 DATABITS63 -71 
C'US AO-16 BANK BIT 2 GOSSO-7 SS RDO (0-2) PORCBDIoTO 
C'U7 AO-6 A13-16 CPU 

CONFUCf RESOLlTIlON (YL) SHARBDQR) PRIORITY (HI!) ERRORLOOGIlR PORCBDIlITO 17 C'UO ~?1~W SS:0-3 0, 8, 16, 24, 32, 40, 48, 56 LOSP2CI21 VIIISP I LOSP24-27 BIT (20) C'UO-S 

18 C'UI 
SECilON I SS:0-3 

I, 9, 17,25,33,41,49, 57 LOSP22Il3 VIIISP I PRIORITY (HI!) ERROR LOOGIlR 
1,5, II, IS LOSP20-23 BIT (21 ) 

19 C'U2 
SECll0N2 SS:0-3 

2, 10, 18, 26, 34, 42, SO, 58 LOSP24/lS VlllSPS C'U0-3 (HI!) 
2, 6, 12, 16 D.L., W,S. 

C 20 C'U3 
SECilON 3 SS: 0 - 3 3, II, 19, 27, 35,43, 51, 59 LOSP26IZ1 VlllSPS C'U4-7 (HI!) 

P 
3,7,13,17 D.L .. W.S. 

U 
21 C'U4 

SECilONO SS:4-7 
4, 12, 20, 28, 36, 44, 52, 60 LOSP3Q/31 VHlSP II LOWBSTIN11lRRUPT (Ill!) 

• 20, 24, 3D, 34 CllANNELNUMBER 

22 C'US 
SECilONI SS:4-7 

5,13,21,29,37,45,53,61 LOSP32133 VIIISP II ERRORLOOGIlR (HI!) 
21, 25, 31, 35 CXl!'nROL 

23 C'U6 
SECll0N2 SS:4-7 

6, 14, 22, 30, 38, 46, 54, 62 LOSP34/35 VIIISP IS PRIORITY (HI!) ERROR LOOGIlR 
22, 26, 32, 36 LOSP3O-33 BIT (22) 

) 
SECll0N3 SS:4-7 

7, IS, 23, 31, 39, 47, 55, 63 LOSP36{37 VIIISP IS PRIORITY (HI!) ERRORLOOGIlR PORCBDIlITO 
24 C'U7 23, 27, 33, 37 LOSP34 -37 BIT(2') CPU 0, 2,4, 6, 7 

25 DATABITSO-8 CPU 2 AG-16· BANK BIT 2 GOSSO-7 SSRDO(0-2) BANK BUSY 
CPU 0 AO-6 A13-16 (2"> MEMORY 

26 DATA BITS 9 -17 CPU 3 AO-16 BANK BIT 2 GOSSO-7 SSRDO(0-2) BANK BUSY 
CPU I AO-6 A13-16 (21) MEMORY 

S 27 DATA BITS 18-26 CPU 0 A7-12 BANK BITS 0 - 2 OOSSO-7 SSRDO(0-2) Al!(RT W.E. I/O MAS'I1!R 

E 
CPU 2 BANK BITS 0-1 Al!(RT W.E. <l.BAR SEC. 2 

C 
28 DATA BITS 27 -3S CPU I A7-12 BANK BITS 0 - 2 OOSSO-7 SSRDO(0-2) Al!(RT W,E. 3CPWll. 

T CPU 3 BANK BITS 0-1 Al!(RT W.E. SEC. 2 
I CPU 5 A7-12 BANK BITS 0 - 2 OOSSO-7 SSRDO(0-2) Al!(RT W.E. SELEcrDELAY 
0 29 DATA BITS 36-44 CPU 7 BANK BITS 0 - I ABalT W_E. TOCPUo 
N 

30 DATA BITS 4S - 53 CPU 4 A7-12 BANK BITS 0 - 2 OOSSO-7 SSRDO(O-2) Al!(RT W.E. SELEcrDELAY 

2 CPU 6 BANK BITS 0 - I Al!(RT W_E. TOCPUo 

31 DATA BITS 54 -62 CPU 7 AG-16 BANK BIT 2 GOSSO-7 SSRDO(0-2) I/O MAS'I1lR 
CPU 5 AO-6 A13-16 <l.BAR SEC. 2, 3 

32 DATA BITS 63-71 CPU 6 AO-16 BANK BIT 2 GOSSO-7 SSRDO(O-2) SSBUSYSEL. 
CPU 4 AO-6 A13-16 TOCPUo 

33 DATA BITS 0-8 CPU 3 AO-16 BANK BIT 2 GOSSO-7 SSRDO(O-2) ~~~Y CPU I AO-6 A13-16 

34 DATA BITS 9 -17 CPU 0 AO-16 BANK BIT 2 GOSSO-7 SSRDO(0-2) BANK BUSY 
CPU 2 AO-6 A13-16 (21) MEMORY 

S Al!(RT E 3S DATA BITS 18 - 26 
CPU I A7-12 BANK BITS 0 - 2 OOSSO-7 SSRDO(0-2) W.E. I/O MAS'I1lR 

C CPU 3 BANK BITS 0-1 Al!(RT W.E. <l.BAR SEC. 3 

T 
36 DATA BITS 27 - 3S CPU 2 A7-12 BANK BITS 0 - 2 GOSSO-7 SSRDO(O-2) Al!(RT W_E. 3 CPWll. 

I CPU 0 BANK BITS 0-1 Al!(RT W.E. SEC. 3 
0 

CPU 6 A7-12 BANK BITS 0 - 2 GOSSO-7 SSRDO(O-2) Al!(RT W.E. SSBUSY N 37 DATA BITS 36-44 CPU 4 BANK BITS 0-1 Al!(RT W.E. TOCPUo 

3 38 DATA BITS 4S - 53 CPUS A7-12 BANK BITS 0 - 2 GOSSO-7 SSRDO(0-2) Al!(RT W.E. BANK BUSY 
CPU 7 BANK BITS 0 - I Al!(RT W.E. (2°)TOC'U. 

39 DATA BITS 54 - 62 
CPU 4 AO-16 BANK BIT 2 GOSSO-7 SSRDO(0-2) BANK BUSY 
CPU 6 AO-6 A13-16 (21)TOC'U. 

40 DATA BITS 63 -71 CPU 7 AO-16 BANK BIT 2 GOSSO-7 SSRDO(0-2) 4CPBANK 
CPUS AO-6 A13-16 BUSY SEL. 0'U0 

41 a.OCK L-AlL CPUo USlED ARB PHYSICAL 

A·7I22C ) 
CRAY Y-MP CHASSIS LOCATIONS 
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POWER SUPPLY 
roR 8 MEMORY 
MODULES 

roR8MEMORY 
MODULES 

FOR 4 CPU 
MODULES 

FOR 4 CPU 
MODULES 

roR8MEMORY 
MODULES 

roR8MEMORY 
MODULES 

HTV-0834 

-4.SV 
2200 
AMP 

-4.SV 
2200 
AMP 

-4.SV 
2200 
AMP 

-4.SV 
2200 
AMP 

-45 V 
2200 
AMP 

-4.SV 
2200 
AMP 

16 MEMORY 
MODULES 

8 MODULES 
PER SECTION 

8CPUs 

(8 DOUBLE 
MODULES) 

16 MEMORY 
MODULES 

8 MODULES 
PER SECTION 

-20 V 
2800 
AMP 

-S.2 V 
2200 
AMP 

-S.2 V 
2200 
AMP 

-S.2V 
2200 
AMP 

-S.2V 
2200 
AMP 

-20 V 
2800 
AMP 

CRAY Y-MP MODULES AND POWER SUPPLIES 

1-15 

POWER SUPPLY FOR . 
16 MEMORY AND 4 CPU 
MODULES 

roR 8 MEMORY 
MODULES 

roR 8 MEMORY 
MODULES 

roR8MEMORY 
MODULES 

roR 8 MEMORY 
MODULES 

roR 16 MEMORY AND 
4 CPU MODULES 

Hardware Trng. 
A-4922 J.E.S. 
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~ 
6 
00 
w 
+:>. 

-I -0'1 

~ 
~ 

~ 

~ 
~ 

FBBDTHRU (JUMPERS) 

1-'27 

ArB C D B P 0 IH K L 
,,_ ABC D B F 0 HI 11K L 

A ~ 0;0 0 c::::::J 0 c::::::J 0 c::::::J 0 c::::::J 0 c::::::J 0 c::::::J 0 I!SZ:J 0 c::::::J 0 c::::::J 0 c::::::J 0 c::::::J 0 

......--.-.-I~ A-E] 8 GJ 8 8 GJ EJ 8 [J [J 8 EJ 0 
B -.0 DID 0 c::::::J 0 c::::::J 0 c::::::J 0 c::::::J 0 c::::::J 0 c::::::J 0 c::::::J 0 c::::::J 0 c::::::J 0 ~ 0 0 

BuDDDDDDDDDDDD 
c-.o O~Oc::::::JO~Oc::::::JO~O ~o ~ 0 ~o ~o ~o~o 

c~DDDDDDDDDDDD 
D --0 c:m::::J 0 c::::::J 0 c::::::J 0 c::::::J 0 c:::::::J 0 c::::::J 0 ~ 0 c:::::::J 0 c::::::J 0 c:::::::J 0 ~ 0 0 

oUDDDDDDDDDDDD 
R-.o Oc::::::JOc:::::::JOc::::::JOc::::::JOc::::::JOc:::::::JOc::::::JOc::::::JOc::::::JO~Oc:::::::JO 

BuDDDDDDDDDDDD 
p --.0 CJE:J 0 c:::::::JO ~ O~ 0 ~ 0 c::::::J 0 ~ 0 ~ 0 c::::::J 0 ~ 0 c::::::J 0 0 

puDDDDDDDDDDDD 
o ~ [3CJ 0 c::::::J 0 c::::::J 0 ~ 0 c::::::J 0 ~ 0 c::::::J 0 o c::::::J 0 c::::::J 0 c::::::J 0 c::::::J 0 

COOLANT I " CONNl!CTION i ABC D B P 0 H') I K L 
27+-1 :a 

BOOB CONNBCI'OR ("ZO° - AXIS) 
(96 PER MODULE) 

PRBDTHRU (JUMPERS) 
CONNBCl'OR 
(19 PER MODULE) 

o 

MODULEPlAm 

CIRCUIT 
BOARD 

2.0 V 
(TFRMINA nON) 

4.5 v 
(LOOIC) 

OROUND 
CONNBC1ION 

c==JJzzz2zzZ4ZZZZ(zzz{zzz3ZZZZ(zzz{zzz)(ZZZfzzzdzZZ~Z7ZZ{ZZZZ?iE€Ezau===J 
c==JkzZ{zzz}(ZZZ4ZZZZ(ZZZfZZZ4ZZZZ(Z2ZfZ2Z372ZZ(ZZZf2227(ZZz*~;l2?z~ 

(4) 12 LAYBRBOARDS ON (2) PLATES 
BOARD DIMENSIONS: 11 X 21.2 
PlAmSPACINO: .73 
OAmARRAYS: 78 PBRBOARDo312 PBRMODULE 
AVB.POWERPBROAmARRAY: 7.SWOP4.5V, 1.SWOP20V Hardware Tmll· A·SI47 J.E.S. 

\_--' 

CRAY Y-MP CPU MODULE 

\ " ,,-,,' 
. ) 
~ 



~ 
o 
00 
Ul 
+:-. 

-I -......:J 

~ 
~ 

~ 

~ 
~ 

\ 

\'-.~ 

1.-.27 

EOOB CONNECroR 
("Y"- AXIS) 

",--/ 

-A- B C D----. . B ~F I ----0 I IH 'J K L 
r'\. _ A BC--O- B P (} 

A~ DEl 0 c:::::r 0 c:::::r 0 c:::::r 0 c:::::r 0 c:::::r 0 c:::::r 0 

A-G0GGGGG000G8G 
B-.o oa:::J 0 c:::::r 0 c:::::r 0 c:::::r 0 c:::::r 0 c:::::r 0 c:::::r 0 c:::::r 0 c:::::r 0 c:::::r 0 c:::::r 0 0 

B-GJ GJ GJ GJ GJ GJ GJ GJ GJ GJ GJ GJ 
C---.o 0 0 0 0 0 0 0 0 0 0 0 0 

C-GJ GJ GJ GJ GJ GJ GJ GJ GJ GJ GJ GJ 
D--+O 0 0 0 0 0 0 0 0 0 0 0 0 

D-ITJ GJ GJ GJ GJ GJ GJ GJ GJ GJ GJ GJ 
E------.o oc:::::roc:::::roc:::::roc:::::roc:::::roc:::::roc:::::roc:::::roc:::::roc:::::roc:::::ro 

E-LJDDDDDDDDDDDD 
F --+0 aE:J 0 c:::::r 0 c:::::r 0 c::::::=J 0 c::::::=J 0 c::::::=J 0 c::::::=J 0 c::::::=J 0 c::::::=J 0 c::::::=J 0 c::::::=J 0 0 

F-D D D D D D D D D D D D D 

\J 
MODUl.EPLATE 

CIRCUIT 
BOARD 

2.0 V 
(TERMINATION) 
4.5 V 
(LOGIC) 

5.2 V 
(MEM~Y) 

(]ROUND 
CONNECfION 

1.-.0=0=0=0=0=0=0=0\0=0=0=0=0 1 
~ON q A I B I C I D I B I Flo 13SJ I I J I K I L I 0 

274-1 ' 

EDGE CONNECf~ ("7:'- AXIS) 
(96 PER MODULE) 

FElIDTHRU (JUMPERS) 
CONNECroR 
(57 PIlR MODULE) 

~ZZZ}ZZZ1ZZZZ(ZZZfZZZ}ZZZ4ZZZ3ZZZZ(ZZZ(ZZ2fZZZ1ZZZZ('Z~Zar==J 
D'22}222~2222(ZZ2*Z7Z{2ZZ32Z22:222Z(ZZZfZ2Z12Z232Z2Z(2224~-fr1Z20 

(4) 12 LAYER BOARDS ON (2) PLATES 
BOARD DIMENSIONS: 11 X 21.2 
PLATE SPACING: .73 
GATE ARRAYS: 39 PIlR BOARD, 156 PER MODUl.E 
AVE. POWER PIlRGATE ARRAY: 7.5 WOF4.5 V 1.5WOF2.0V 
MEMORY CHIPS 64K X 1 EeL: 288 PER BOARD, 11S2 PIlR MODUl.E 
AVE. POWER PER MEMORY CHIP: 1.25 W OF 5.2 V 

CRAY Y-MP MEMORY MODULE (64Kx 1) 

H.,dwaTO Tml/. 
A-6146 J.E.S. 
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CRAYY-MP FEEDTHRU CONNECfOR JUMPER PIN ASSIGNMENT 

11!ST I'aNI' NUMBI!RINO 

1--38 39--83 84--121 

[~~~~~~~~~~~~~~A~~ : BlioARD 
121--84 83--3938--1 

[~~1;;;;~38~~39~~~~~83~~84~ -~ -~ -~ -~12~1~~ :Cj 
'D~ 

121-- 84 83-- 39 38 --I 

( 
\~i 

~ 

t 

~ 

t 

A AND C BOARD PIN NUMBERS 
GROUND 

1 , ·2.0 V 

J 

6@ II@ 16@ 21~ 26~ 31@ 36@ 41@ _ 

,® .. ® ,,® ~® ,,® -® -® .. ® ~®~ 
1@ n@ ~@ n@ n@ n@ n@ u@ ~. 

4@ 9@ 14@ 19@ 24@ 29@ 34@ 39@ -

8@ 13@ 18@ 23~ 28® 
33@ 38@ 43@ 

GROUND t t ·2.0 V t 

B AND D BOARD PIN NUMBERS 
OROUND 

l , -2.0 V 

l 
.® ,,® ,,® a~ .~ "® -® ,,® r 

4@ 9@ 14@ 19@ 24@ 29@ 34® 39@ 44@ 

1@ n@ ~@ n@ n@ n@ n@ u@ ~@ 

10@ 15® 20® 2.5@) 30(!) 35® 40® 45® 

6@ II@ 16@ 21~ U® 31@ 36@ 41@ 46K.'·' 

OROUND t t -2.0 V t 

§) OF BOARD 

- PINS 1,2, AND3ARBOONNBC\1!DTOTIlBBLOCKOROUNDPLANB. 
- PlNS46,41,AND48ARBCONNBC\1!DTOTIlBBLOCK-2.0VPLANB. 
- PINS 21, 23, 26, AND 28 ARB NOTCONNBC\1!D TOnm BLOCKPU\NES. 

nmst! ARB OPIlONAL SIONALS . 

C$ OF BOARD 

~EOOI! ~rrIw". TII'IJI. 
A-6148C J.E.S. 

CRAY Y-MP EDGE CONNECfOR PIN ASSIGNMENTS 

\ ; ,---/ J 



) 

) 

MODULE 
PLA1E 

MODULE 
PLA1E 

CONNECTOR PINS TYPE 1 - 3 

I ~l TYPE 2 TYPE 3 

A-B A-D A-C 

W$~MA1 

PIN MODULE 
BLOCK B-C 3 B-D PLATE 

3 1 1 

1 1 

PIN BLOCK 

C-D 

All pins will be stuffed into the pin blocks prior to assembly (no loose cage wireS). 

The pin lengths may be varied for each signal position in each block. A separate part number must be 
assigned for each block type. Please try to minimize the number of blocks. 

CRA)," Y-MP 

Hardware Trng. 
A-6950 J.E.S. 

POSSmLE FEED THROUGH CONNECTOR PIN CONFIGURATIONS 

HTV-0834 1-19 eRA Y PROPRIETARY 



SIMPLIFIED EDGE CONNECfOR 

CLOSED CONNECI'OR 

MAlNFRAMEEDGB CONNECfOR 

MODUUl 

I ~ ] W-:W50'//aJ ~ 
r-_____ J ] J 

OPEN CONNECI'OR 

FRAME MODULI! 

CLOSED CONNECI'OR 

~=~==~=~~~~~~ _________ QW __ A~_O_N_M_D ________ ~ __ ~ 

HTV-0834 

CRA Y Y-rv1P EDGE 
CONNECTOR OPERATION 

1-20 

HardNa", Tmg. 
A-5261 J.E.S. 

eRA Y PROPRIETARY 
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E~ 
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E$ 

) 

HTV-0834 

VENDORLOOO 
PIN I IDENTIFIER 

xxxxxxxx 

SEAL DATE CODE 

A Il G M ~ 

CRIP/N 

SUBLOT (A.O,) CODE 

;g 
l:Z 

<-r.CS 
n A 
ON 

<:;; 
~~ 
<:;; 
H~ 

~LOd 

Hardware Trng. 
A,6134 JES. 

CRAY Y-MP PIN LOCATIONS FOR 
148 PIN ARRAY PACKAGE 

1-21 CRAYPROPRIETARY 



~ 
00 
w 
.j::>.. 

I--' 

~ 

~ 
""C 

~ 

~ 
~ 

o 

y 

AAB 'I nI:oD ,0 AFB 
.. _ i __ 

8-.1 

c-.o 

c-. 

0--.0 

0-. 22'B8 
4 5 6 , ~ ~ 

B --0 01 ABE 101 ACE 101 AlE 10 I u AFll 101 AFil-----roI Aw:JOI AHE 101 All! 101 AlB AIm 101 AIJl 10 
AAI! AIIB ACB ADB ABB APB L9 AIlI! AlB AJI! 

i@oZYl.ZUO.ZMO.ZNO.ZNl.ZAO.t@2·lm·ZMI. 
ADDRESS ADDRESS ADDRESS 

B ADDRESS ADDRESS 2' 2' 2' .p ADDRESS ADDRESS PANOl1r ADDRESS ADDRESS 2' 2' 
• 1'.T 2'.'; WR.D:"TAt WR.D~TA'; 21!212 ~'.21S 1'.T ~ . .; W.R.D~TA2' 1.::.::==:.1 

P --.01 AAP 101 ABP 101 A<l' 101 ADP 10 I ABP 101-Ai!:lOI~01 AMP 101 AlP 101 AlP 101 AKP 101 AlP 10 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

P 

zoo 
WRl'I1! 
DATA 

• 21 ,21 81 • 7.01 ZVl ZX2· ZX3 ZW2 ZQ3 
WRl'I1! WlUl1! BANKO·3 BANK4·' WIUTJl WlUl1! 

PANOUI' DATA DATAT WIUTJl WIUTJl DATA DATA 
• 20 ,21 • ClI.O,1 ENABUI • ENABUI • 25,2' • 21,21 

0----0 I AAO 101 ABO 101 ACG 101 ADO 10 I-ABTIol APG·· )01 AG<[lor~1 AlO 101 AlO 101 AKO 101 ALG 10 
o 

CRAY Y-MP MEMORY MAP 
BOARD A 

" j' ',---../ 

o 

MODULBROW 
LOCATION 

2.0 V 

·4.5V 

·S.2V 

HardHaT. 1l'ng. 
A·59228 J.E.S. 

~ 



~ 
I 

0 
00 
W 
.j::. 

~ 
I 

.~ 

~ 
;g 
~ 

~ 
~ 

\ 
\,~ 

I,~ .J 
MODULBROW 
LOCATION 

I Z I I • 
A 

IIG~I 
B 

BAG 101 101 
c 

BBG lo[ BCG 

P~ WlUU1 II l~ = II B~3 BANI(4·7 
22,2' ENABUI • = 

101 BRP 101 °tWH=·MV BIP BJP 101 10 
BIB BIB 

BKF 

ZNI3 
BKB BU! BMB _·4.5V 

B..! ADDRI!SlI II ADDRI!SlI II "':'P""f' II~!'~ ADDRBSS 
2'.2' • Ilw.R.DATA2'llwll.DATA2411. - -- I I. - -- I 

I BKB 10 
IK.' I BI 

01'1 213 

ZlR3 
41'1617 

I 
01'1213 
ZlH4 

4. ,16 7 
I 

0111213 
B Zl1J5 1ZH8 

~ 4 5 6 7 ~ 
B ---.01 BAB 101 BBB 101 BeB 101 BDB 10 I BEB 101 BPB 101 BGB 101 BHB 101 BIB 101 BJB 101 BKB 10 0 

BAA DBA BCA BDA BFA BfA IIGA JIIIA IlIA BlA BICA BlA BMA 

-0 D · ZRIO " ZRll "ZR12 ZSIO 81 "ZSll • ZRI3 r· ZRI4 "ZR15 D D 
A RBADDATA RBADDATA RBADDATA CPU 2 CPU 3 RBADDATA RBADDATA RBADDATA 

2°.22 2'·2' 26.2' SSSBU!CT a.oct SSSBU!CT 2°.22 2'.2' 2 6.2' 
BK. SEU!CT BK. SEU!CT BK:. SEU!CT. • BK. SEU!CT Bit. SEU!CT Bit. SBU!CT 

A --01 BAA 101 BBA 101 RCA 101 BDA 10 I BBA 101 BPA 101 BGA 101 BHA 101 BIA 101 BJA 101 BKA 101-}lLDo 

o 

MODULB COLUMN LOCATION 

CRAY Y-MP MEMORY MAP 
BOARD B 

I It 11',111 ~·5.2V 

o 

HardNar. Tmg. 
A·5919C J.E.S. 



~ 
o 
00 
\j.) 
.j::.. 

-~ 

~ 
~ 

~ 

~ 
~ 

'~/ 

y 

CCA CIA CJA CKA CIA 

~arZS21 I~~ ~ ~ D 14 a.oa: CPU, ~ ~IA READ DATA READ DATA 
2' .2' 2' ·2' 

J!Cf SS SBLBcr BK. SBLI!~ BIC. SBLI!cr BK. SBLI!cr • • 
,I :0 CFB 101 COB JOI CHB !O! CIB 1 :f ClB 101 CKB 10 

B 

1 BK.7 
I 

BK.O I BK.I I BIC.2 I BK.3 BIC.4 I BIU I BI 
Op 1213 0111213 0111 213 oriT2f3 OTil2f3 0111213 

ZlK6 I ZlLO ZlL3 12.L6 ZlM) ZlM3 

41'1'P ~I~ 41'l~P 41'1 617 4151i5r1 4J5T6T7 4J5Ti5f7 
I BIB s s I I 1 I I 

°PI213 BIB 
C C 

0111 2J3 0111213 OJll21 3 °lil2J3 o ItliT3 

C ZlK7 in ZlLI ZllA ZlL7 2ZM1 1ZM4 
4 , 6 7 

°1° 41'1 617 ~I'1617 4 , , 7 41'1617 41'1617 
I N N J I I r 1 

°PI213 415 oppp °PI213 °PI2j3 °I'l2J3 °PI 213 
D ZlK8 I ZlL2 ZlL5 ZlL8 22M2 ZZM5 

4 , , 7 
I 41'1'17 4 '16 7 41' I' 17 41' 1617 41'1611 

B --+0 
CBB CCB CDB 

zyzr-;ll ZU20 • II ZM20 • 
CKB 

B I ADDams II ADDRP3S I ADDRF3S 20.22 23.2' 21 ·2' 
• W.lt. DATA 2' 

P --+01 CAP 10\ CBP 101 CCP 101 COP 10 I COP IO[----cFi>JoC£GP-\O\ CHP lei CIP 101 CJP 101 CKP 10 

P 

~ ~ ~ ~ ~ ~ ~ ~ ~ 

ZW21 ZX20· IZX21 ZV1fJ 'lmJ) ilA21 ·1 2'.021 ZV21 ZX22 
WRl1l! BANK 0·3 BANK 4 • 7 WRl1l! WRrI'B WRm! WRm! BANK 0·3 
DATA W. B. W. B. DATA 2' DATA PANour DATA DATA 22 WRrI'B 

.2%.2' SS4 .SS4 .C.S.a.1.21 ,21 .20,21 .C.s.0,1 ENAIIUI 

ADDams 
20.2 15 

CMP 
'lJl)3 

WRrI'B 
DATA 

• 2 7 ,2' 

o 

0---01 CAO 101 CBO 101 ceo 101 coo 10 I CEO 101 cF<ilOl-coo 10CCJ.K[loI CIO 101 ClO 101 CKO 101 CLO 10 
o 

CRAY Y-MP MEMORY MAP 
BOARD C 

i . 
, .1 

,,--j 

o 

MODULBROW 
LOCATION 

. 2.0 V 

·4.5 V 

-S.2V 

_.Tmg. 
A·592OB J.E.S. 

\~ 



~ 
I 

o 
00 w 
.j::o.. 

...... 
I 

N , Ut 

~ 
;g 
~ 

~ 
~ 

--...-/ \.~./ 

z 

o ABC D B F Of H I J It L 

o ~I DAO 101 DBO 10 DCO 101 DOO 101 000 101 DFO 101 000 101 DHO 101 DIG 10 010 101 DKO 101 DLO 10 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

W30 • r::J Z031 ·11'31 • 17Y~? .117Y~~ 11'7W~? .1 17()~ .1 
P-.i II WIUI1! 1 1 ,,~o_.] I I 1I~~.7 II WR.~TA I = FANour = WR.~~TA 

27,2'. 2°,21 C.s.O,1 
1-;=311-;~71 

ENABLE • ENABLE L.."'::"":'::---l 

P 

n..... ADDRBSS I I ADDRP.lIlI I I -~""'!" II ""'-~ II ADDRBSS I I ADDRESS 
2"_2" 

• I. II. I- I,. ". I'" o..;l-'--__ ~ 

D 

c 

B ZZP5 
4 5 6 7 

o 

A -.01 DM 101 DBA 101 DCA 101 IDA 101 DBA 101 [)fA 101 ooA 101 DHA 101 DIA 10[- D1A 10epKA--lol DLA 10 
o 

MODUIB COLUMN LOCATION 

CRAY Y-MP MEMORY MAP 
BOARD D 

o 

) 
'------/ 

MODUIBROW 
LOCATION 

_____ ·2.0V 

-4.sV 

-5.2V 

HsrrJwtJroTmg, 
A-5921B J,E,S, 
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) 

) 
/ 

HTV-0834 

G---+O~O~O~O~~O~~O~~O~O~O~O 
o o 

BOARD A (REV. 0) 

G--.o~O~oCf£!LJo~~~o~~O~O~O 
o o 

BOARD C (REV. 0) 

A ---+O~O~O~o~o~o~t::::!EJo~~o~o~O~O 
o 

BOARD B (REV. 0) 

A--.o~O~O~O~~O~~O~~O~O~O~O 
o 

y 

BOARD D (REV. 0) 

o 

Hardware Tmg. 
A-6346B J.E.S. 

o 

CRA Y Y-MP CPU MAP - BOARDS A - D (REV. 0) 

eRA Y PROPRIETARY 



l ' \ I 

",,-/ ~ 

~ .~ ;< ·-f I • o _I e3 y I 
.j::>.. 

'""'" I 
tv 
-...J 

~ 
;g 
~ 
~ 
~ 
~ 

AlIA ACA ADA AlIA APA 

(HSO) • rCIMl) I INSTR. CLOCK 
BVBN PA!IKlI1\' 

0-7.32-]9 

A' 

B --.01 MIl 101 ADB 101 ACB 10L ADD ~! ABB t~ AFB },;I AGB .101 AHB.)OI AlB 101 AlB 101 AKB 10 

B 

C -----.0 oIAllC-:Jol Are 101 ADC 10 I ABC 10~]Or Aoc loC-ARc!OJ HAle -lor~c:Jol AKC 101 AI£. 10 
IIJ£. ABC ACC APC AOC AH: AlC AlC AKC ALC 

(VS20) ~ 
VECrCII. 2 VECTORJ 

Ie I I 0..7.32·39 SCALAR 
.~.----~.~I •• ~ 

C 

o 

B ---.0 01 ABE 101 ACII 101 ADD 10 I ABE 10CAFil 101 AGB 101 AHB 101 AlB 101 AlB 101 AKa 101 --Ai.B=:JO 
ABB ..-.-.~ •• _.- .~ •• -

B 

o 

p 

G --..0 I ANJ 10 I ABO 101 AOO 101 ADO 10 I ABO 101 AFG 101 AGG 10[I\H(j-bl' A1G 101 A1G 101 AKG' 101--AI.<[l0 
o 

MODUIB COLUMN LOCATION. LONG 

CRAY Y-MP CPU MAP-BOARD A 
(TRAINING USE ONLY) 

o 

I 
~. 

MODULBROW 
LOCATION. SHORT 

MODULBPLATB 

CIRCUIT 
BOARD 

·Z.OV 

·4.5V 

GROUND 
CONNECTION 

H_sTmg. 
10·53068 J.E.S. 



~ 
I 

0 
00 
W 
.j:::o. 

...... 
I 
tv 
00 

~ 
~ 

~ 

~ 
~ 
K! 

Z 

Il]U~ 

P 

P 

B 

B --.0 o I BBB 10[BCi! 10CBDB 10 I BEE 10C B~ IOD~ol BHE 101 Bm 101 Bm lo[~ loCBLB 10 

D 

II _ o 

II C--.o 01 BBC 101 Bec 101 DOC 10 I-BEC~O[ ~IOI BGC 101 BHC 101 BIC 101 BIC 10[BKclor-C-BLC 10 
~ bnD DCa D~ ~ IH~ ova DfD ~ 

B 

o 

A 

A ---01 BAA 101 BBA 101 DCA 10C~0 I DBA 101 BPA 101 BGA 101 BHA 101 BIA 101 BIA 101 BKA 10CBiA~0 
o 

EDGB CONNECTOR "yo AXIS 

MODUIll roWMN LOCATION, LONG 

CRAY Y-MP CPU MAP-BOARD B 
(TRAINING USE ONLY) 

\----../ 

o 

MODUIllROW 
LOCATION, SHORT 

MODUIllPIATB 

CIRCUIT 
BOARD 

-2_0V 

-4_SV 

GROUND 
CONNECl10N 

HardovBf9Tmg. 
A-5307B J.E.S. 
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~ 
00 w 
.j::. 

-I t5 

~ 
~ 

~ 

~ 
~ 
~ 

',--../ "~/ 

y 

A 

B 

D 

B 

o 

p 

0---01 CAO 101 CDO 101 ceo 101 COO 10 I CDO 10L®::PI COO 101 CHO 101 CIO 101 co 101 CKO 10r-:ruLJo 
o 

MODULB COLUMN LOCATION,LONG 

CRAY Y-MP CPU MAP-BOARD C 
(TRAINING USE ONLY) 

o 

\ ;' 
'-.-_/ 

MODULBROW 
LOCATION, SHon 

MODULB 1'LA1B 

CIRCUIT 
BOARD 

-20V 

-4.SV 

GROUND 
CONNBCTION 

HtoIflwlJ,.Tnv. 
11,·53088 J.E.S. 



~ 
I. 

0 
00 
Ul 
~ 

...... 
I • 

Ul 
o 

~ 
""C 

~ 

~ 
~ 
~ 

III 

'"'-./' 

Z 

P 

P 

B 

B-+O 

D 

C ----+0 

B 

A 

A 

PBBD1lIRU OR JUMPER 
BLOCK CONNBCJ'OR 

o I DDe 101 DCC 101 DOC Ie> I DOC 101 DPC 101 DOC 10C DHC!O! DlC 101 O1DOI DKC 101 DLe 10 
DaI --

o 

A ---c I OM 101 DBA 101 DCA 101 DCA 10 I DBA 101 DPA 101 IXlA 101 DRA 101 DIA lo[--~ol DM 101 DlA 10 
o 

MODULBCOLUMN LOCATION,LONG 

CRAY Y-MP CPU MAP-BOARD D 
(TRAINING USE ONL Y) 

~,.I 

o 

MODULBROW 
LOCATION,SHORT 

MODULBPU.TB 

CIRCUIT 
BOARD 

·2.0 V 

·4.5 V 

GROUND 
CONNBCTION 

H._TO Tmg. 
A-53098 J.ES. 

\ j 
',-/ 



') 
A 

B 

[~J C 99 
11 

(~)J D 99 
11 

(cr~J E 82 

11 

(crAll J F 82 
11 

W G 01 
, 01 

) 
W H 85 

10 

. (crCO) J I 84 
10 

IT] J 85 
10 

(_llJ K 10 
10 

L(~J 10 
10 

M 

F 

) 
--~/ 

HTV-0834 

(DJO) = OPTION NAME 
M06 = REGISTER BUll.,D NAME 

00 = REVISION 

E D 

~ M06 
00 

(~O)J 
CYWJ 

97 143 
61 14 

(ml)J W ('AROl J 97 91 106 
61 63 11 

(~J (~J (~I)J 57 57 57 
12 12 12 

(rn~)J M04 
01 

W W W 79 80 78 
12 12 11 

(~AOl J (~AllJ (~AmJ 54 54 54 
11 11 11 

CB"J (~3)J (~rn) J 55 55 56 
10 10 10 

(~1)J (~J 55 55 
10 10 

~) IT) 08 
10 10 

(--)J 10 
10 

D C 

(HEO) = OPTION NAME 
118 = LOGIC BUILD NAME 
12 = REVISION 

B A 

(~R»J ( ~P!)J M07 M07 A 
00 00 

B 

(crMllJ 105 C 
00 

IT] 57 D 
12 

( crm)J 148 E 
10 

(mmJ 103 F 
10 

G 

(~A9) J (,YPO)J 54 102 H 
10 10 

( ~")J 56 
10 

(~~J 56 
10 

(Od06)J 05 K 

10 

(Odc»J l~)L 05 
10 10 

(~)J M 

10 

B A 

CPU REVISION 2 MODULE 

~CPU2) ABOARD 

(ARO) ACC 
(AR3) ABC 

(DAO) AAD 
(DJO) AAF 
(DJ1) AAE 
(DPO) AAB 
(DPl) AAA 

(HEO) AAC 
(HGO) AKA 
(HHO) AMA 
(HSO) ABA 
(HS4) ABB 
(HS8) AGB 
(HSI2) ACB 

(JRO) ADA 
(JSO) AGA 

(MC4) AMB 
(MCS) ALB 
(MC6) AKB 
(MC11) AMC 
(MF7) AKD 
(MG24) AMP 
(MG25) AME 
(MG26) AMD 
(MG27) ALD 
(MH28) AKE 
(MI30) ALE 
(MI31) AKF 
(MI32) ALF 
(MP41) AKC 
(MQ42) ALC 
(MR36) ALA 

(f0l) AGF 
(fMl) ACA 

~AO) AHE 
~Al) AHD 
~A8) AHC 
~A9) AIm 
(VBO) AlE 
(VBl) AJE 
(VB2) AID 
(VB3) AID 
~CO) AIC 
~Cl) AJC 
~C2) AJB 
~C3) AlB 
~) ADB 
(VDl) ADC 
~) ADD 
(VD3) ADE 
~) AGC 
(VFO) AGE 
~GO) AGD 

(VSO) 
(VSI0) 
~S20) 
(VS30) 
(VS40) 
(VS50) 
(VS60) 
(VS70) 

('lAO) 
('lAl) 
(YCO) 
('(DO) 
('lD4) 
(YFD) 
~O) 

~1) 
(YMO) 
(YM1) 
(YPO) 
(YP4) 
(YRO) 
(YR4) 
(YR8) 
(YRl) 
('lID) 

AFB 
AEB 
AFC 
AEC 
AFD 
AED 
APE 
AEE 

AEF 
AFF 
AlP 
AHF 
AJF 
ACD 
ABE 
ACE 
ACF 
ADF 
AHA 
AlA 
AFA 
AJA 
AEA 
ABF 

1 
'--

r. 
~ 

SHORT SIDE 
LONG SIDE 
ABOARD 

Hardware T mg. 
A-6687C J.E.S. 

CRAY Y-MP MODULE A BOARD 

1-31 eRA Y PROPRIETARY 



CPU2 BBOARD 

(AR1) BCC (VS41) BFD 
(AR2) BBC (VS51) BED 

(VS61) BFE 
(DBO) BAD (VS71) BEE 
(DJ2) BAF 
(D13) BAE (YA2) BEF 
(DP2) BAB (YA3) BFF 
(DP3) BAA (YEO) BDE 

(YC1) BIF 
(lIFO) BAC (Y01) BHF 
(lIS1) BBA (YOS) BJF 
(lISS) BBB (YFO) BBE 
(lIS9) BGB (YF1) BCD 
(HS13) BCB (YF2) BCE 

(YHO) BBD 
OQO) BDB (Yl0) BDD 
(JR1) BDA (YJO) BDC 
OSl) BGA (YNO) BCF 

(YN1) BDF 
(MAl) BKA (YP1) BHA 
(MA8) BKC (YP5) BIA 
(MA13) BKD (YR1) BFA 
(MB2) BMB (YR5) BJA 
(MB3) BMA (YR9) BEA 
(MB9) BLC (YR13) BBF 
(MBlO) BMC 
(MB14) BLD 
(MD17) BME 
(MG20) BKE 
(MG21) BLF 
(MG22) BLE 
(MG23) BMF 
(MJ18) BKF 
(MP40) BMD 
(MR33) BLB 
(MR34) BLA 
(MR35) BKB 

(1M2) BCA 
(1'02) BGF 

(VA2) BHD 
(VA3) BHE 
(VAlO) BHB 
(VAll) BHC 
(VB4) BID 
(VBS) BID 
(VB6) BJE 
(VB7) BIE 
(VC4) Bm 
(VCS) BJB 
(VC6) BJC 
(VC7) BIC 
(VE2) BGC 
(VF1) BGE 
(VHO) BGD 
(VS1) BFB 
(VSll) BEB 
(VS21) BFC 
(VS31) BEC 

HTV-0834 

A 

~
P3) 

A M07 
00 

(lIS 1) 
B M05 

00 

W) 
C 105 

01 

(JRl) 
D 132 

12 

E (Cffi9) J 148 
10 

(~I)J F lO3 
10 

I 
(JS1) 

G 133 
10 

WI) 
H 102 

10 

(~J I lO2 
10 

m) J 103 
10 

CMAI)J K 03 
10 

L (MR34>] 60 
10 

CMB3) J M 04 
10 

A 

B 

(~P2) J M07 
00 

(~J M05 
00 

(lIS 13) 
M05 

00 

(JQO) 
131 
66 

(VS11) 
M04 

01 

(VS1) 
M04 
01 

(~9)J M05 
00 

I 
(VAlO) 

54 
11 

(~~)J 56 
10 

(~~J 56 
10 

(~3)J 60 
10 

C 

(~J 119 
10 

(AR2) 
106 
11 

(AR1) 
106 
11 

(~~J 96 
11 

(VS31) 
M04 

01 

(VS21) 
M04 
01 

(~)J 78 
11 

(VAll) 
54 
11 

(~~J 56 
10 

(~C6)J 56 
10 

(~8>J 03 
10 

(~~J 04 
10 

(~lO)J 04 
10 

C 

D 

(DBO) 
139 
12 

(=J 94 
12 

CYFI)J 92 
13 

GUO) 
95 
12 

(VS51) 
M04 

01 

(VS41) 
M04 

01 

(~J 81 
11 

( ~A2)J 54 
11 

(~)J 55 
10 

WS) 
55 
10 

(~!3) 03 
lO 

(~14) 04 
10 

(~40>J 58 
10 

D 

E 

(DJ3) 
M06 
00 

(~)J 92 
13 

W) 
92 
13 

(~)J 83 
11 

(VS61) 
M04 

01 

(~I)J 79 
12 

WA3) 
54 
11 

(~J 55 
10 

W) 
55 
10 

(MG20) 
02 
11 

(MG22) 
02 
11 

(~)J 06 
10 

E 

F 

(DJ2) 
M06 A 
00 

(YR13) 
148 B 
lO 

(=)J 100 C 
12 

(~I)J 100 D 
12 

(~A2)J E 82 
10 

( ~A3)J 82 F 
lO 

(~)J 01 G 
01 

(~I)J 85 H 
10 

(~Cl») 84 I 
10 

(=J 85 J 
10 

(MJI8) 
11 K 
10 

I (MG21) L 
02 
11 J 

I (MG23) 
02 M 
11 

F 

Hardware Tmg. 
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CRAY Y-MP CPU MODULE B BOARD 
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F 

AI 

(DJ4) 

" M06 

) 00 

B 

I (HS16) 

C. 
M05 

00 

(~J D 146 
10 

E (~lJ 98 
13 

(=l] F 98 
13 

lTI G 01 
01 

\ (~~] / 

) 
H 85 

10 

(~C2l ] I 84 
10 

W J 85 
10 

W K 31 
lO 

(~ll] L 31 
10 

W M 27 
10 

F 

) 
/ 

HTV-0834 

E 

(DJ5) 
M06 
00 

CArolJ 110 
11 

(AAO) 
107 
11 

WO) 
145 
64 

(VS72) J 
M04 
01 

(VS62) 
M04 
01 

W) 
79 
12 

(~A4lJ 54 
11 

(~J 55 
lO 

(~~J 55 
lO 

(_'
lJ 32 

10 

W) 
31 
10 

WI) 
28 
10 

E 

D 

(DB1) 
139 
12 

WJFO) 
125 
11 

(ABO) 
108 
lO 

(HS14) 
M05 

00 

(VS52) 
M04 
01 

(VS42) 
M04 

01 

( ~H1l] 81 
11 

WAS) 
54 
11 

(~l1lJ 55 
10 

(~lm) 55 
10 

(~Ol)) 
34 
10 

(~ll] 33 
11 

(_lJ 14 
lO 

D 

C 

(DCO) 
140 
63 

W) 
150 
10 

(JEO) 
124 
11 

(JDO) 
123 
62 

(VS32) 
M04 
01 

(VS22) 
M04 

01 

W) 
78 
11 

(VA12) 
54 
11 

(~~lJ 56 
10 

(~~l) 56 
10 

WA1) 
13 
10 

(~2lJ 14 
10 

W3) 
14 
10 

C 

B 

( ~P4l] M07 
00 

(HS6) 
M05 
00 

(jIJ) 117 
10 

(JCO) 
122 
64 

(VS12) 
M04 

01 

(VS2) 
M04 
01 

(HS10) 
M05 

00 

(VA13) 
54 
11 

(VCll) 
56 
10 

(VClO) J 
56 
10 

WI) 
17 
10 

WI) 
14 
10 

(~llJ 15 
10 

B 

A 

(DP5) 
M07 A 
00 

(W~l) M05 B 
00 

W) 
105 C 
01 

(jf)JR2) 
132 D 
12 

(YRlO) E 
148 
10 

~
) 

103 F 
10 

(JS2) 
133 G 
10 

~
) 

102 H 
10 

(~lJ 102 I 
10 

(~~J 103 J 
10 

(_lJ 17 K 
10 

WI) 
16 L 
11 

WI) 
18 M 
lO 

A 

CPU2 CBOARD 

(AAO) CCE 
(ABO) CCD 
(ADO) CBE 

(DB 1) CAD 
(DCO) CAC 
(DJ4) CAF 
(DJ5) CAE 
(DP4) CAB 
(DP5) CAA 

(FAl) CKC 
(FBI) CLB 
(FB2) CLC 
(FB3) CMC 
(FB4) CMD 
(FCl) CMB 
(FDl) CLA 
(FE 1) CKB 
(FE2) CKA 
(FFl) CMA 

(HZO) CBC 
(HDO) CCB 
(HIO) CDE 
(HIO) CDF 
(HS2) CBA 
(HS6) CBB 
(HSlO) CGB 
(HS14) CDD 
(HS16) CCF 

(JCO) CDB 
(JDO) CDC 
(JEO) CCC 
(JFO) CBD 

(RH2) CMF 
(RIl) CME 
(RLl) CLF 
(RL2) CKF 
(RL3) CLE 
(RM1) CKE 
(RNl) CLD 
(R0l) CKD 

(fM3) CCA 
(r03) CGF 

(VA4) CHE 
(VAS) CHD 
(VA12) CHC 
(VA13) CHB 
(VB8) CIE 
(VB9) CJE 
(VBI0) CJD 
(VB 11) CID 
(VC8) CIC 
(VC9) CJC 

(VClO) CJB 
(VC11) em 
(VE3) CGC 
(VF2) CGE 
(VHl) CGD 
(VS2) CFB 
(VS12) CEB 
(VS22) CFC 
(VS32) CEC 
(VS42) CFD 
(VS52) CED 
(VS62) CFE 
(VS72) CEE 

(YC2) CIF 
(YD2) CHF 
(YD6) CJF 
(YLO) CEF 
(YL2) CFF 
(YP2) CHA 
(YP6) CIA 
(YR2) CFA 
(YR6) CJA 
(YR10) CEA 
(YR14) CBF 

Hardware Tmg. 
A-66888 J.E.S. 
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CPU2 DBOARD A B C D E F 

(AB1) DeE (VF3) DGE 
(AB2) DDE (VOl) DGD 
(ACO) DBE (VS3) DFB 

-
(~] (~~l] ( ~DOl] (DB2) 

~ ( ~J6l) ) A M07 M07 141 139 M06 M06 A 
00 00 62 12 00 00 

(AFO) DCD (VS13) DEB 
(VS23) DFC 

(DB2) DAD (VS33) DEC 
(DDO) DAC (VS43) DFD 
(DEO) DBD (VS53) DED 

(_,) (HS7) (~Ol) (~ml) eACOl
] 

(YR15) 

B ~5 M05 114 142 109 148 B 
00 15 62 10 10 

(DJ6) DAF (VS63) DFE 
(DJ7) DAB (VS73) DEE 
(DP6) DAB 
(DP7) DAA (YC3) DIF 

(OM"J (HCO) ((JGOl J CArol) (AB1) I 
C 105 116 126 144 108 C 

01 10 10 10 10 

(YD3) DHF 
(HAO) DBC (YD7) DJF 
(HCO) DCB (YL1) DEF 
(HS3) DBA (YL3) DFF 
(HS7) DBB (YOO) DDF W (JBO) (HS15) (AB2) (yOO) 

D 132 121 M05 108 101 D 
12 15 00 10 11 

(HS11) DGB (YP3) DHA 
(HS15) DDD (YP7) DIA 

(YR3) DFA 
(JAO) DDC (YR7) DIA 
(JBO) DDV (YR11) DBA 

E (YR11) 1 (VS13) (VS33) (VS53) (VS73) (~ll) E 148 I M04 M04 M04 M04 98 
10 01 01 01 01 13 

(JGO) DCC (YR15) DBF 
(JR3) DDA 
(JS3) DGA W (VS3) (~snlJ (VS43) (~~3'J W F 103 M04 M04 M04 M04 98 F 

10 01 01 01 01 13 

(RA1) DKA 
(RA2) DLA 
(RA3) DMA 
(RBI) DKB 
(RB2) DLB 
(RB3) DLC 
(RC1) DKC 
(RD1) DME 
(RD2) DMD 

GI 
(JS3) (HS11) (~llJ (~I)) W IT] 133' M05 78 80 79 01 G 

I 10 00 11 12 12 01 

) 

W (VA14) (~Al~) (~~J (~AnJ (=l) J 
H 102 54 54 54 54 85 H 

.~ 

10 11 11 11 11 10 
(REI) DMC 
(RF1) DKE 
(RGl) DLE 
(RG2) DKF 
(RH1) DLF 

-W (VC12) (~Cl~J (~12lJ (~l~J (~Ol) I 102 56 56 55 55 84 I 
10 10 10 10 10 10 

(RH3) DKD 
(RJ1) DLD 
(RK1) DMF 

(fM4) DCA 

(~n) (VC13) (VC14) (~lll) (~14l) (~n) J 103 56 56 55 55 85 J 
10 10 10 10 10 10 

(f04) DGF 

(VA6) DHD 
(VA7) DHE 

(~llJ IT] (~ll] IT] (~G1l) (~llJ K 20 21 29 26 27 K 
10 10 10 12 10 10 

(VA14) DHB 
(VA1S) DHC 
(VB 12) DID 
(VB13) DID 
(VB14) DIE 

L (~lJ (~2l] (~;llJ IT] (~G2lJ (UUDl} 21 29 26 27 
10 10 12 12 10 10 

(VB1S) DIE 
(VC12) DID 
(VC13) DJB 
(VC14) DIC 
(VC1S) DIC 
(VEl) DGC 

IT] (~lJ (~I)J (~llJ (~2l] (~ll] M 20 21 24 23 30 M 
10 10 10 10 10 10 

A B C D E F 

Hardware Trng. 
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) 

CRAY Y-MP OPTION DESIGN STATUS 

OPTION 
QUANTITY 

CPU Module Totals 

OP.QTY. 

90 246 Motorola 2500 

4 65 Register Memory 

94 311 

Memory Module Totals 

OP.QTY. 

11 140 Motorola 2500 

11 140 

System Quantities 

CPU Module - Motorola 246 x 8 Modules = 1968 

CPU Module - Register 65 x 8 Modules = 520 

Memory Module - Motorola 140 x 32 Modules = 4480 

HTV-0834 11-35 

9-15-87 

ESTIMATED 
BOOlEAN 

RELEASED 

EST. BOL. REL. 

o 0 90 

004 

o 0 11 

EST. BOL. REL. 

o 0 11 

o 0 11 

YM18108 
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CPU MODULE 
-) 

A series: Address Functions 

OP. QTY. Function EST. BOL. REL. 

(AA) 1 Address Multiply X 
(AB) 3 " " X 
(AC) 1 " " X 
(AD) 1 " " X 
(AE) 1 " " X 
(AR) 4 Address Registers X 

6 11 0 0 6 

D series: I/O 

OP. QTY. Function EST. BOL. REL. 

(DA) 1 I/O Lower Address, Reference Control X 
(DB) 3 I/O Upper Address X 
(DC) 1 I/O Control X 

) (DD) 1 I/O Control X 
(DE) 1 I/O Control X 
(DJ) 8 Reg. Input Buffer X 
(DP) 8 Reg. Output Buffer X 

7 23 0 0 7 

F series: Floating-point Adder 

OP. QTY. Function EST. BOL. REL. 

(FA) 1 Exponent Control X 
(FB) 4 Coefficient Alignment X 
(FC) 1 Final Sum 0 - 23 X 
(FD) 1 Final Sum 24 - 47 X 
(FE) 2 Coefficient Normalize X 
(FF) 1 Final Exponent Adjust X 

6 10 0 0 6 

YM18109 
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) 
H series: Instruction Control 

QTY. Function EST. BOL. REL. OP. 

(HA) 1 Lower Program Counter X 
(HE) 1 Upper Program Counter X 
(HC) 1 Upper NIP/LIP gh X 
(lID) 1 Lower NIP/LIP ijk X 
(HE) 1 Exchange Parameters XA, VL, CLN, Flags, Modes X 
(HF) 1 Exchange Parameters P, rnA, ILA, DBA, DLA X 
(RG) 1 Exchange Parameters Errors X 
(HH) 1 Error Log X 
(HI) 1 Perlonnance Log X 
(HJ) 1 Perlonnance Log Counters X 
(HS) 17 Reg. Instruction Buffer/Bff/PM/Shared Registers X 

11 27 0 0 10 

J series: Instruction Issue 

OP. QTY. Function EST. BOL. REL. 

(JA) 1 Address Register Issue X 
(JB) 1 Scalar Register Issue X 
(JC) 1 Vector Register Issue X 

" (JD) 1 Functional Unit Issue X 

) (JE) 1 Address Register Timing/Functional Unit Timing X 
(JF) 1 Vector Write Timing X 
(JG) 1 Scalar Register Timing X 
(JQ) 1 Shared Register Control X 
(JR) 4 Shared Register Data Select X 
(JS) 4 CPU Shared Register Data - RT/pC X 

10 16 0 0 10 

M series: Floating-point Multiply 

OP. QTY. Function EST. BOL. REL. 

(MA) 3 First Level Multiply X 
(MB) 5 " " " X 
(MC) 4 " " " X 
(MD) 1 " " " X 
(MF) 1 " " " X 
(MG) 8 Second Level Multiply X 
(MH) 1 Final Sum 83 - 95 X 
(MI) 3 Final Sum 47 - 58, 59 -70, 71 - 82 X 
(MJ) 1 Multiply Control and Exponent X 
(MP) 2 First Level Multiply X 
(MQ) 1 " " " X 
(MR) 4 Operand Delay X 

) 12 34 0 0 12 
/ 

YM18110 
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~ 

R series: Floating-point Reciprocal ) 
OP. QTY. Function - EST. BOL. REL. 

(RA) 3 Table Look-up AO, AO**2 X 
(RB) 3 AO**2xBI X 
(RC) 1 AO**2xBI X 
(RD) 2 AI, AI**2 Final Sum X 
(RE) 1 AI**2 Sum -36 to -19 X 
(RF) 1 " " -18 to-l X 
(RG) 2 Al **2 x B2 -33 to -25 X 
(RH) 3 " " N - 26 to N - 18 X 
(RI) 1 " " -12 to-2 X 
(RJ) 2 " " -38 to -32 X 
(RK) 1 " " -38 to -13 X 
(RL) 3 Result 15 - 20, 21 - 28, 29 - 36 X 
(RM) 1 Result 37 - 46 X 
(RN) 1 Result 47 - 63 X 
(RO) 1 Vector Pop Count X 

15 26 0 0 15 

T series: Clock Fanout 

OP. QTY. Function EST. BOL. REL. ) 
(TO) 8 Clock Fanout X 

1 8 0 0 1 

V series: Vector/Scalar Functions 

OP. QTY. Function EST. BOL. REL. 

(VA) 16 Vector Results X 
(VB) 16 Vector Operands(Scalar Registers - Lower X 
(VC) 16 Vector Operands/Scalar Registers - Upper X 
(VD) 4 Vector Register Control X 
(VB) 4 Vector/Scalar Shift X 
(VF) 4 Vector Mask! Ak! Scalar Constant X 
(VG) 2 Vector/Scalar Add-Shift Control (FP Modes) X 
(VH) 2 Vector/Scalar Add-Scalar Pop!Leadz X 
(VS) 32 Reg. Vector Registers X 

9 96 0 0 9 

YM18111 ) 
/ .. -
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) Y series: Memory Access 

OP. QTY. Function EST. BOL. REL. 

(YA) 4 Address Selection Select X 
(YB) 1 Data Address Range Check X 
(YC) 4 Memory Check Byte Generation X 
(YD) 8 Memory Write Data Selection X 
(YE) 1 Port A, B, C Lower Address X 
(YF) 3 Port A, B, C Upper Address X 
(YZ) 1 Port D Lower Address X 
(YH) 1 Port D Upper Address X 
(YI) 1 Gather/Scatter Lower Address Stack-Ar Data X 
(YJ) 1 Gather/Scatter Upper Address Stack X 
(YK) 2 Subsection Conflict X 
(YL) 4 Bank Conflict X 
(YM) 2 Subsection Release Conflict X 
(YN) 2 Reference Address Delay X 
(yO) 1 Read Reference /Control Delay X 
(YP) 8 Memory Read Data Selection X 
(YR) 16 Error Correction - I/O Check Byte X 

17 60 0 0 17 

) 
"' 

MEMORY MODULE 

Z series: Memory 

OP. QTY. Function EST. BOL. REL. 

(ZA) 8 Fanout X 
(ZM) 8 Address, Data Go SS Fanout X 
(ZN) 16 Address, CPU Bank Select X 
(ZO) 8 Data, 1 - 8 Fanout X 
(ZR) 24 Subsection Read Data X 
(ZS) 8 CPU Read Data X 
(ZU) 8 Address, Data, Go SS Fanout X 
(ZV) 8 Chip Select, Delay X 
(ZW) 16 Data, 1 - 8 Fanout X 
(ZX) 16 Bank Conflict X 
(ZY) 16 Address, CPU Bank Select X 

4 Clock Fanout (TO) 

\ 11 140 0 0 11 
) YM18112A 

/' 
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~ SLOT 24 SLOT 23 SLOT 22 SLOT 21 SLOT 20 SLOT 19 SLOT 18 SLOT 17 
6 CPU NO. CPU NO. CPU NO. CPU NO. CPU NO. CPU NO. CPU NO. CPU NO. 
00 2 0 2 1 0 2 0 2 0 2 0 2 0 2 0 2 0 W 
+:>. '0' '0' '0' '0' '0' '0' '0' '0' '0' '0' '0' '0' '0' '0' '0' '0' '0' '0' '0' '0' '0' '0' '0' '0' , ", " " , ", " '" , ", " " , ", " " , ", " " "",,, , ", " " , ", " '\ 

'0' '0' ~~~~~~~ 
MASTER CPU 

CPU6 ~~~~~~~ '0' '0' CPU 7 · , . , 
~ ~ ~ 

, , , , 
- 2.0 V - 5.2 V - 4.5 V - 4.5 V 

UP SEC. 0 SEC. 0 SEC. 1 

CPU 5 ~~<W><W><W><W><W> 
BIT 2 BIT 1 BIT 0 

CPU 4 <W> <W> <W> <W> <W> <W> <W> '0' '0' '0' '0' · , . , , , . , 
- 5.2 V - 5.2 V - 4.5 V - 4.5 V 
SEC. 1 SEC. 2 

~~~~~~~ 
CLOCK SELECT <W> <W> ~ ~ ~ <W> ~ CPUO-3 CPU4-7 CPU 3 CPU 2 

~ ~ <W> '0' '0' '0' '0' · , , , ,,, ,,, 
I--' - 5.2 V - 2.0 V 

~~~~~~~ ~<W>~~~~~ 
- 4.5 V - 4.5 V 

I 
CPU 1 BIT 2 BIT 1 BIT 0 CPU 0 SEC. 2 +:>. SEC. 3 LOW SEC. 3 

0' 

I I I I I I I I 
t:tI t:tI t:tI t:tI ~ t:tI t:tI t:tI 
::J ::J ::J ::J ::J ::J ::J 
w N .... 0 w N .... 0 

8 i ~ 
~ AIL ~ () ~ ~ 

~ 
TEST POINT 

TOGGLE 

I TEST POINT 

~ 
SWITCHES ~ ~ SELECTS UP= 1 0 ~ SELECTS 

Z DOWN=O ~ 
tIl 

8 ~. 

~ ~ 
g g 

() 

~ ~ ~ Hardware Trng. 
A-7895 D.E. 

;g 
~ ; CRAY Y-MP 8/32 MAINTENANCE PANEL 

~ 
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\ 

\~ ~ .. ) 
~ 



~ 
I 
o 
00 w 
oj::>. 

..... 
I 

.j::>. ..... 

~ 
;g 
~ 
~ 
~ 
~ 

""~ 

'0' , .. 
- 5.2 V 

MEM.0-3 

~'o: 
- 5.2 V 

MEM.4-7 

'0' , .. 
-2.0V 

CPU -MEM. 

\,,-,,/ 

MASTER CPU 

CPU 1 <W <W <W <W <W <W <W <W 
I I I I 

t:I:I t:I:I t:I:I t:I:I 
~ ~ ~ ~ 

CLOCK SELECT w N .... 0 

8 i ~ 
~ <W <W <W 

~ 
TEST POINT 

~ SELECTS BIT 2 BIT 1 BIT 0 
t'" ~ 
~ g 

~ I I g 
ALL <W TOGGLE 

SWITCHES 
UP= 1 0 

DOWN=O 

CPU 0 <W<W<W<W<W<W<W 
I I I I 

t:I:I t:I:I t:I:I t:I:I 
~ ~ ~ ~ w N .... 0 

~ i ~ ~ TEST POINT 

~ SELECTS 

Fl 
~ t:j 

~ s:: g 
tIl 

'0' , . 
- 4.5 V 

CPU 0-1 

'0' , .. 
- 4.5V 

MEM.0-7 

Hardware Trng. 
A-789B D.E. 
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CLOCK SWITCHES DESCRIPTION 

BIT 2 BIT 1 BIT 0 FREQUENCY PERIOD 

0 0 0 160 MHz 6.25 ns 

0 0 1 163 MHz 6.14 ns 

0 1 0 166.667 MHz 6.00 ns 

0 1 1 170 MHz 5.88 ns 

1 0 0 AUXILIARY 0 

1 0 1 AUXILIARY 1 

1 1 0 CONHEX - EXTERNAL ) 
1 1 1 AUXILIARY 3 

Hardware Trng. 
A-7897 D.E. 

CRAY Y-:rvtP 8/32 MAINTENANCE PANEL CLOCK SELECf 
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) 

) 

SWITCH = 0 SWITCH = 1 
000 001 

I IPN=O i 
LPN = 1 

I IPN=! I 
LPN = 0 

I IPN=21 
LPN = 3 

I IPN=31 
LPN = 2 

I IPN=4! 
LPN = 5 ~ LPN = 4 

I IPN=61 
LPN=7 

I IPN=71 
LPN = 6 

SWITCH = 3 SWITCH=4 
011 100 

I IPN=31 
LPN = 2 ~ LPN = 5 

I IPN=! I 
LPN = 0 

I LPN = 6 I 
LPN = 7 

I IPN=71 
LPN=6 ~ LPN = 1 

I IPN=S I 
LPN=4 ~ LPN = 3 

SWITCH = 6 SWITCH = 7 
110 111 

! IPN=61 
LPN = 7 

I IPN=71 
LPN=6 

I IPN=41 
LPN = 5 

I LPN=S I 
LPN=4 

I LPN=21 
LPN = 3 

I LPN = 3 I 
LPN = 2 

I LPN=O I 
LPN = 1 

I LPN=! I 
LPN=O 

SWITCH = 2 
010 

~ LPN=3 

I IPN=O I 
LPN = 1 

I m'=61 
LPN = 7 

I IPN=41 
LPN = 5 

SWITCH = 5 
101 

I IPN=S I 
LPN = 4 

I LPN = 7 I 
LPN = 6 

I IPN=! I 
LPN = 0 

! IPN=31 
LPN = 2 

NOTE: LPN 0 cannot i dle. 
rocessor 

can be idled 
e. 

However, any p 
or processors 
through softwar 

Ha" 
A-6 

dware Tmg. 
391 J.E.S. 

CRAY Y-MP LOGICAL PROCESSOR NUMBER LPN 
SWITCH SETTINGS 
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HTV-0834 

5.100 ns = 196.078 MHz 
5.200 ns = 192.307. MHz 
5.300 ns = 188.679 MHz 
5.400 ns = 185.185 MHz 
5.500 ns = 181.818 MHz 
5.600 ns = 178.571 MHz 
5.700 ns = 175.438 MHz 
5.800 ns = 172.413 MHz 
5.882 ns = 170.000 MHz 
5.900 ns = 169.491 MHz 
6.000 ns = 166.666 MHz 
6.100 ns = 163.934 MHz 
6.135 ns = 163.000 MHz 
6.200 ns = 161.290 MHz 
6.250 ns = 160.000 MHz 
6.300 ns = 158.730 MHz 
6.400 ns = 156.250 MHz 
6.500 ns = 153.846 MHz 
6.600 ns = 151.515 MHz 
6.700 ns = 149.253 MHz 
6.800 ns = 147.058 MHz 
6.900 ns = 144.927 MHz 
7.000 ns = 142.857 MHz 
7.100 ns = 140.845 MHz 
7.200 ns "'" 138.888 MHz 
7.300 ns = 136.986 MHz 
7.400 ns = 135.135 MHz 
7.500 ns = 133.333 MHz 
7.600 ns = 131.578 MHz 
7.700 ns = 129.870 MHz 
7.800 ns = 128.205 MHz 
7.900 ns = 126.582 MHz 
8.000 ns = 125.000 MHz 
8.100 ns = 123.456 MHz 
8.200 ns = 121.951 MHz 
8.300 ns = 120.481 MHz 
8.400 ns = 119.047 MHz 
8.500 ns = 117.647 MHz 
8.600 ns = 116.279 MHz 
8.700 ns = 114.942 MHz 
8.800 ns = 113.636 MHz 
8.900 ns = 112.359 MHz 
9.000 ns = 111.111 MHz 
9.100 ns = 109.890 MHz 
9.200 ns = 108.695 MHz 
9.300 ns = 107.526 MHz 
9.400 ns = 106.382 MHz 
9.500 ns = 105.263 MHz 
9.600 ns = 104.166 MHz 
9.700 ns = 103.092 MHz 
9.800 ns = 102.040 MHz 
9.900 ns = 101.010 MHz 

10.000 ns = 100.000 MHz 

CRAY Y-MP MEGAHERTZ TO NANOSECOND 
YM20/01A 
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CRA Y Y-MP CPU TO MEMORY SECTION PRIORITY SCHEME 

SECTION 0 1 2 3 
0 2 0 2 0 2 0 2 

SUB 1 3 1 3 1 3 1 3 
SECTION 4 6 4 6 4 6 4 6 

5 7 5 7 5 7 5 7 

0 A H D E C F B G 

1 B G A H D E C F 

C 2 C F B G A H D E 
P 
U 3 D E C F B G A H 

P 4 H A E 
A 

D F C G B 

T 5 G B H A E D F C 
H 

6 F C G B H A E D 

7 E D F C G B H A 

t t t t 

CNO CNl CN2 CN3 CN4 CN5 CN6 CN7 
CPU A CPUB CPUC CPUD CPUE CPUF CPUG CPUH 

) 
CRAY Y-MP MAINTENANCE PANEL SELECTION SCHEME 

SWITCH SETTING (CPU 0 MASTER) 

II 0 1 2 3 4 5 6 7 

0 0 1 2 3 4 5 6 7 

1 1 0 3 2 5 4 7 6 

2 2 3 0 1 6 7 4 5 

3 3 -2 1 0 7 6 5 4 

4 4 5 6 7 0 1 2 3 

5 5 4 7 6 1 0 3 2 

6 6 7 4 5 2 3 0 1 

7 7 6 5 4 3 2 1 0 

~ PHYSICAL CPU 

A·7318A 

') 
/ CRAY Y-:MP SYSTEM CONFIGURATION 
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Specifications 

CPUs 

Central Memory Type 
Mem 128, Mem 64, Mem 32 

Size (Mwords) 

Banks 

Modules 

I/O Channels 

Low-speed 
(LOSP - 6 Mbytes) 

High-speed 
(HISP - 100 Mbytes) 

Very High-speed 
I (VHISP - tOOO Mbytes) 

Shared Register Ousters 

\,~~ 

2/116 2/216 

1 2 

Mem64 Mem64 

16 16 

64 64 

8 8 

1 2 

1 2 

1 1 

7 7 

CRAY Y-MP Mainframe Configuration 

4/116 4/132 4/216 4/232 4/416 

1 1 2 2 4 

Mem32 Mem64 Mem32 Mem64 Mem32 

16 32 16 32 16 

128 128 128 128 128 

16 16 16 16 16 

1 1 2 2 4 

1 1 2 2 4 

1 1 1 1 2 

7 7 7 7 7 
---

I 

~I 

4/432 8/432 8/464 

4 4 4 

Mem64 Mem32 Mem64 

32 32 64 

128 256 256 

16 32 32 

4 4 4 

4 4 4 

2 2 2 

7 7 7 

8/832 8/864 

8 8 

Mem32 Mem64 

32 64 I 
I 

i 

256 256 .. 

32 

8 

8 

2 

9 

32 

8 

8 

2 
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CRAY Y-MP COOLING 

Heat Load 

The heat generated by the chips is conducted away from the die through the bottom of the chip 
case directly to the bottom plate. To ensure good thermal conductivity, a thin layer of conductive 
grease is applied between the chip and the bumps on the module plate. The power for each logic 
chip averages 7.5 watts for 4.5 volts and 1.5 watts for 2 volts for a total of 9 watts per chip. 
With 78 chips per board, this amounts to 2,808 watts per CPU module. The memory boards 
have 39 logic chips and 288 memory chips. Since the average power per memory chip is 1.25 
watts, the heat generated by the memory module is 2,844 watts. The heat generated by the 
power supplies (the inefficiency of the supply), the heat generated by the buck transformers, and 
the loss in the diodes (a voltage drop of .7 volts times the 2,200 amps) amounts to a total of 
45,000 watts. There are eight modules per eight CPUs in the CRA Y Y-MP for a total of 22,464 
watts. Also, there are 32 modules per memory for a total of 91,008 watts, plus the power supply 
consumption total of 158,472 watts per CRA Y Y-MP. 

By testing, it has been determined that a temperature rise of the coolant of 10 degrees Fahrenheit 
from 65 degrees to 75 degrees will satisfactorily cool the chips and keep the chip die temperature 
well below the 85 degrees Celsius set limit The amount of coolant requi.re-.d to maintain the 10 
degree temperature rise is two gallons per minute (GPM) per module. The temperature rise 
through the power supply plate can be higher than the module plate, approximately 15 - 20 
degrees Fahrenheit The required flow for the entire plate is 45 GPM. 

A total flow of 205 GPM is being circulated through the system by a pump in the chiller unit 
From the pump, the coolant flows through the chiller barrel, where it will be cooled down to 65 
degrees Fahrenheit, plus or minus 3 degrees. It is important that the temperature does not go 
below the 65 degree mark to prevent any condensation in the mainframe. After the chiller barrel, 
the flow is divided into three circuits. One circuit, with a flow rate of 160 GPM, will provide 
cooling of the modules. The coolant flows into a 67-inch tall manifold which evenly distributes 
the flow to the 80 module plates. From the manifold it flows through a quick disconnect no-leak 
coupling through a hose to the plate, through the plate and out through an outlet hose, then a 
coupling and into the outlet manifold. The other circuit, with a flow rate of 45 GPM, will 
provide cooling for the power supply and plate. Just before this circuit enters the plate, it is split 
in two for the two plate inlets. Ball valves are added before the two inlets to the plate so that the 
flow can be regulated to achieve an even temperature rise through the two plate passes. From the 
power supply plate outlet and the outlet manifold, the coolant will flow back to the inlet of the 
pump to complete the circuit. 

The chiller is a refrigeration system with a compressor, condenser, and an evaporator. The 
chiller barrel is the evaporator, where refrigerant (R22) goes from a low pressure liquid to a low 
pressure gas, and takes the heat from the coolant It then flows to the compressor, where it is 
compressed into a high pressure, high temperature gas, and then goes to the condensing unit 
where freon (R22) is condensed to a high pressure liquid. In this process, it gives up heat to the 
condenser cooling water. 

Hardware Trng. 
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Module Chassis 

The module chassis is designed as an open frame consisting of vertical bars, the length of which 
is the height of the chassis (67 inches). 

There are three types of bars: 

1. The heavy corner piece that is 1/2 x 6 inches cross-section and which gives the chassis the 
mechanical strength. 

2. The wire routing bar with the same cross-section. They are very similar and have the same 
function as on the CRA Y X-MP mainframe to support the wiremat. 

3. The thin bars with cross-section of .2 x 1 inch that are located between the corner pieces and 
the routing bars. 

All the bars are mounted to six spacer plates that tie all the parts together to form a structural 
chassis. There are 13 bars on each side of the spacer plates: two corner bars, two wire routing 
bars, and nine thin bars. Each bar has 84 slots for the 80 module plates and four extra. The 
wired connectors are mounted between the bars, so it is very important to hold the distance 
between the bars to a very tight tolerance. 

The spacer plates are made of two pieces, which make it possible to build the chassis in two 
pieces for ease of assembly and wiring. Both halves can be wired at the same time, thus cutting 
the wiring time in half. 

The six spacer plates divide the chassis into five sections, with each section holding eight .") 
modules. The two top sections hold half of the memory, namely 16 modules. The middle _ 
section is for the entire CPU section, eight CPU modules, and the remaining 16 memory 
modules in the two lower sections. Above and below the CPU section are spaces for wires to 
cross from one side of the chassis to the other side. This was done for the vmsp channel wires 
that come from the side of the chassis opposite to where the SSD is located. 

The material for the chassis is hot rolled steel because of its strength, easy machinability, and 
ability to maintain the required straightness and flatness. 

Power Supply Plate 

Behind the module chassis and tied to the spacer plates is the power supply plate. The plate is 
formed like a "T", with the top of the T being seven inches long. This part is tied to the chassis. 
Special shouler screws are used to ensure tight vertical alignment tolerance. This is important 
because this part of the plate is also used as the ground connection for the module plates. 

The module plates are tied to the power supply plate, with four captive screws for each plate. 
The other part of the power supply plate is two inches thick and 67 inches high by 34 inches 
long. This is where the 12 power supplies and the 12 buck transformers are mounted. There are 
six 4.5 volt power supplies mounted on one side, and four 5.2 volt supplies and two 2 volt 
supplies mounted on the other side. 

Hardware Trng. ..) 
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Because the power supplies are mounted so close to the modules, the voltage drop in the power 
busses and in the ground return will be held to a minimum. Each power supply will have a 
heavy power bus (1 x 1 inch copper) that will run towards the modules, and will also have a 
vertical section 1/2 x 4 inches brazed to it. From here, there are short "L" shaped bus straps 
going directly to the modules. 

The 4.5 volt and 5.2 volt power supplies are capable of 2,200 amps of output, and the 2 volt 
power supply is capable of 2,800 amps, which is only slightly more than the expected 
requirement. These power supplies are designed by Schott Corporation in Minneapolis, 
Minnesota; the same manufacturer as the current CRAY X-MP power supplies. 

Besides being the mounting plate for the power supplies and the buck transformers, the power 
supply plate is carrying the cooling media (Fluorinert FX74) for cooling the power supplies, the 
diodes, and the buck transformers. The plate has two sets of cooling passes. One set has passes 
through the plate to conduct the heat away from the power supply cases, the diodes, and the buck 
transformers. The other set provides coolant for the internal serpentine tube that runs through the 
power supplies. The coolant comes out of the plate, through a hose to the power supply 
connection, through the internal tube to the output connection, and then back to the plate through 
a hose. The internal pass will cool approximately 1/2 of the heat generated by the power supply. 

Power Distribution 

All the power required for the mainframe, approximately 160KV A, is produced by the motor 
generator (MG). The power cables for the mainframe come up through the floor on both sides of 
the power supply plate, where they are tied into a series of terminal blocks. 

From the terminal blocks the wires are routed up along the power supply plate and branch off to 
the power terminals on the buck transformers. A set of terminals are connected to the variac and 
the power supply is connected to one of six sets of output terminals. The set selected depends on 
the load on the power supply so that the variac can adjust the voltage within the required range. 
The DC power distribution from the power supply output bus is described in the power supply 
plate section. 

Hardware Trng. 
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POWER CONSUMPTION 

CPU Module = 2808 watts 

Logic chip = 7.5 watts for 4.5 volts 
+ 1.5 watts for 2.0 volts 

9.0 watts per logic chip 
x 312.0 watts per module (78 x 4) 

CPU power = 2808 watts per CPU 
x 8 8 CPUs 

22,464 watts 

Memory Module = 2844 watts 

Logic chip = 9.0 watts per logic chip 
x 156.0 logic chips per module 

1404 watts 

Memory chip = 1.25 watts per memory chip 
x 1152 watts per module (288 x 4) 

1440 watts per module 

1440 watts logic 
+ 1404 watts memory 

2844 watts per memory module 
x 32 modules per memory 

Memory power 91,008 watts 

Power Supplies = 45,000 watts 

Heat from power supplies (inefficiency) 
Buck transformers 
= Loss in diodes (.7 volts x 220 amps) 

Total Watts: 22,464 = CPU watts per 8 CPUs 
91,008 = Memory watts per 32 modules 

+ 45,000 = Power supplies 

158,472 watts 

HTV-0834 2-4 
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OBJECTIVES - CRAY Y-MP Controller 

Upon completion of this section, the student will be able to: 

• Understand the function of the eRA Y Y -MP controller and its block diagram 

• Isolate a failing board or sensor 

) 

) YM24103 
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CRAY Y-MP CONTROLLER 

General Description 

The power control and warning system for the eRA Y Y -MP consists of: 

1. Two identical scanners that monitor external sensors. 
2. A main processor that monitors the two scanners. 
3. The display panel for displaying the faults. 
4. Sensor mounted throughout the system. 
S. Power supplies for the control. 

Mechanical Description 

The main processor and both scanners are contained on a large printed circuit board. This board is 
then mounted in its own enclosure behind the display board. The display is another printed circuit 
that contains the fault indicators and the system start/stop switches. This board is mounted on the 
front of the cabinet Sensors are located throughout the cabinet and are used to sense temperature, 
pressure, voltages, etc. 

Scanner Description 

Each scanner is identical and consists of a microprocessor that controls an A - D converter, an 
analog multiplexer, and shut-off relays. 

Microprocessor 

The main processor within the scanner has a standard address/data bus, external ports, plus internal 
EPROM and RAM. This configuration allows a system where all the programming for the scanner 
is contained within the on-chip EPROM and the external port is used for controlling the shut-off 
relays (this prevents a failure on the buses from disabling the scanner). The only failure that will 
prevent the scanner from powering off the system during a fault is either a failure of the 
microprocessor or multiple failures of the relays. 

A - D Converter 

Two ICL7115 converters are used for each scanner. The 7115 is a 14-bit resolution, 40us 
cnnvC':Tsion rnte, and CMOS design. Each scanner has a 7115 used to monitor a set of "primary" 
sensors and a second 7115 to monitor a set of "backup" sensors. This allows the scanner to 
continue to operate if either of the converters or its input fail, so long as the sensors are 

YM15133A 
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checked in an ANDed condition. Some sensors may be checked in an ORed condition depending ~\ 
on the mode. ) 

Analog Multiplexer 

Each A - D converter has a multiplexer. This multiplexer controls which sensor is being monitored 
by the A - Dconverter. The multiplexing will be a 4051 which is an eight channel. 

Ponl 

Port 1 of the microprocessor is used to drive 14 relay. The relays are Kl - K14 

RELAY 

Kl 
K2 
K3 
K4 through K6 
K7 
K8 

K9 
KID 
Kll 
K12 
K13 
K14 

Shared Memory 

RJNCTION 

Turns on the MG motor 
Turns on the MG exciter 
Turns on the BEV and RCV 
(Not used) 
Turns off the main 400 Hz circuit breaker 
Prevents the computer system from powering up once it has 
powered down 
Turns on the remote alarm 
Enables Start 
Supplies power to other control system relays 
Enables remote operation of the computer system 
Turns the local alarm on and off 
Prevents the control system microprocessor from circulating coolant 
through the mainframe without first pressing the Cooling Bypass 
switch 

Each scanner has 2K of memory that is shared with the main processor. The scanner can write to 
memory, but can not read; and the main processor can read, but can not write. This memory is 
used to transfer scanner status to the main processor. 

Sensors 

Sensors are located throughout the cabinet to detect possible faults. These sensors are for 
monitoring: coolant pressure, temperatures, air flow, etc. Most items monitored have both a 
primary and a backup sensor. The primary sensor is used by the primary A - D converters on both 
scanners and the backup sensors are used by the backup A - D converters on both scanners. 

YM15134A 
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Temperature 

Up to 32 temperature pairs may be monitored (12 are used). All temperature monitoring within the 
cabinet is done by thermistors. 

Pressure 

Up to 16 pairs of pressure transducers may be monitored by each scanner (6 are used). The 
coolant pressure will be measured at nine points. 

Power Supply Voltage 

Up to 16 power supply voltages may be monitored (only 12 are used). The voltage inputs are 
differential (require both a ground and voltage input). This allows the voltage to be measured at 
the module without errors from voltage drops in the bussing or ground planes. The same voltage 
input is used for both primary and backup sensing. 

Motor-Generator Voltages 

Up to 12 inputs may be monitored for 400 Hz inputs (6 are used). Each input is measured phase
to-phase and phase-to-neutral (total of six measurements per 400 Hz input). Primary sensing for 
faults is the phase-to-neutral measurements and the backup sensing is the phase-to-phase 
measurements (example phase 2-to-3 is the backup for phase I-to-neutral). 

/ Contacts 

\ 
) 

Eight pairs of contacts are provided. The first set of eight indicate a shut-down fault. The present 
system requires that one be used to detect if the chiller is on. The second set of contacts are used to 
indicate a warning. The present system does not have a requirement for warning contacts. 

Low Temperature 

Up to 4 moisture sensors may be used for low temperature sensing (1 is used). A relative 
humidity sensor will be used to detect low temperature. 

SeljChec/cs 

Internal power supplies and voltage reference are also checked. The scanners will power the 
system off if these internal references are not within limits with respect to each oth.er. 

Module Temp 

Up to 96 module temperatures can be sensed (81 are used). The temperature monitoring will be 
done by thermistors located on the modules. 

YM15135A 
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Main Processor 

The main processor interfaces each of the scanners and provides a control of all non-shutoff 
functions. The main processor will control: 

1. The display panel 
2. Both an internal and a remote horn 
3. Provides an undefined interface to a remote computer 

The main processor interfaces each scanner via a shared 2K memory. The main processor can 
only read data from the 2K memory, and then uses this data for controlling lights, horns, etc. 

Horns 

An internal horn will be provided to indicate faults. Switches are provided for the site to select 
when the horn will sound: 

1. A warning (out of specifications, but in operating limits) 
2. A fault (system is outside limits and timing out to power off) 
3. System has powered off because of a fault 

A contact is provided for a remote horn. This remote hom will have the same function as the hom 
provided within the cabinet. 

Memory 

This memory is to store faults that occurred before the cabinet powered off, but it stores ONLY 
where the fault occurred, and NOT when the value, or number of times the fault occurred. Back 
up power for the memory is a capacitor, and has an expected charge that will last one week. 

RS232 

A RS232 interface will be provided, but no software will be provided at this time. The use of this 
pon is undefined. 

Display 

The display consists of: 

1. Warning and fault LEDs 
2. Digital meter 
3. Operator control switches 
4. Maintenance switches (for C.E. only) 

The display panel is mounted on the front center of the cabinet. This allows the status of the 
sensors to be viewed without opening the door. 

YM1S136A 
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LEDs 

Both warning and fault LEDs are provided for each fault All fault LEDs are red and indicate that 
the cabinet is timing out to shut off, or has shut off because of that fault. Warning LEDs are 
yellow and indicate that the cabinet is outside of nonnallimits, but still operating. The warnings 
are provided to indicate that something should be adjusted/fIxed before the warning develops into a 
shut-down fault 

Digital Meter 

Will display an average of the last 16 value scanned. What is displayed is controlled by the 
operator switches. 

Operator Switches 

The operator is provided with switches for starting and stopping the system plus switches for 
controlling the operation of the digital meter. Meter switches determine if the meter will scan 
through all the measured functions, only some of the functions, or only view one item. 

AlL 

MOD. 

Volt 

PRES. 

TEMP. 

MG 

AUTO 

<(DOWN) 

> (UP) 

ALARM DISABLE 

START 

STOP 

Maintenance Switches 

Scans all system control sensors. 

Scans all Flow sensors of modules. 

Scans all DC voltage. 

Scans coolant pressure. 

Scans the power supply plate and transformers. 

Scans "the phase ofMG, low temperature, and chiller fault. 

Scans a selected sensor group. 

Will force the scanner to scan from 80 to O. 

Will force the scanner to scan from 0 to 80. 

This switch will disable the hom until a new fault occurs, or until 
the same fault reappears. 

This switch will power on the system. 

This switch will power off the system. 

Another set of switches are provided for the C.~. These switches provide additional control of the 
display. 

START ON FAULT This will allow the operator to power on with a fault 
YM15137A 
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COOLING BYPASS Turns on the cooling pump in the Heat Exchanger unit without ~~/') 
power on. This is disable if powered off with a high pressure fault. 

REMOTE 

MGADJUST 

SCANNER 

This will allow the system to start and stop from a remote device. 
This can be via the RS232 port of the main processor via an external 
contact or via an external 20 -120 voltage. The remote signal can 
only start the system if the remote switch is on and if the start was 
previously pushed. It can NOT restart the system after it has 
powered off with a fault. 

Is a potentiometer that will vary the output of the MG. 

Will enable the operator to view scanner A and/or B data. When 
both A and B or neither is selected, it is an average of both. 

MEMORY DISPLAY The main processor stores all previous faults and warnings that· 
occurred after the MG is started This switch will allow you to 
display the memory. 

MEMORY RESET This switch will clear the memory without power off the system. 

FAULT PRIMARY/ These switches will allow you to view the primary or backup fault. 
BACKUP 

Operational Requirements 

Startup 

The start up sequence is initialized by either a REM01E START signal (if in remote) or by the start 
switch. Each scanner perfonns checks before starting: 

1. Each scanner performs self checks to determine if the internal reference are within limit and 
checks Memory address for correct operation. 

2. Then temperature/volt/pressure sensors are checked for zero reading. 
3. All other sensors are checked for nonnal conditions. 

Both the chiller and the motor-generator motor are started if the initial checks were within limit. 
The motor-generator exciter is then started after a delay of two minutes and if all the sensors are 
within limits. 

Scanning 

Each scanner will scan all faults within 0.1 seconds. All warnings and faults are recorded. The 
scanner will continue scanning all sensors until the system is powered off. 

YM15138A 
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Shut-off Faults 

Each scanner monitors both a set of primary and a set of backup sensors. A scanner must sense a 
fault on both the primary and/or backup of the same item before powering off. 

Shut-off Sequence 

The following is the shut-off sequence for all faults except low-temperature: 

1. The motor-generator exciter is powered off. 
2. The motor-generator motor is powered off if the 400 Hz voltage has not dropped after .5 

seconds (ride-through time). 
3. If the 400 Hz is still present after an additional .5 seconds, then the main input circuit breaker 

is tripped. (This may happen in new installation where the cabinet was wired to the wrong 
motor-generator or where someone had jumpered the motor-generator controls). 

4. The chiller will remain on until the coolant temperature from the plates is < 70 F. 

Motor-generator exciter and the chiller are powered off at step 1 for a low temperature. 

YM15/39A 
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NO'IE: 

WARNING 10 
CONSOLE OF OIIU.BR ..,-.;.;.;;--< 

PROBUlM 

1ND1CA'I1lS PROBLI!M 
WI1H CONNl!CJ1ONS 

POWER OFF CHILLI!R 
WARNING1OCONSOLB 

NOT OK WARNING1OCONSOLB: REMOVE 
>----4 CHIUJl.RUlFI'RUNN\NG I SYSTEM 

a.oSI! MOTOR-OBNBRATOR 
EXCll1IR ClRam"TO APPLY 

VOLTAClB 10 MAINPRAMB 

0PtiN EXcrrER ClRaJIT IF 
I!XCI!EDS MAXIMUM VALVE .. ;..NOT;..;..OK_-< 
W ARNINGTO CONSOLB 10 

AIlIUST IF LOW 
VALVES 

SYS'I1!M OPERATING 
NORMALMODB 

10 LOWER SYS'I1!M : POWER UP 
'I1!MPIIRAlURB I SIGNAL 

System is fully cmfiamm in thfo. "Normal" opmlioD IIIOIH. 

CRAY Y-MP POWER UP FLOW CHART 
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N01E: 

SYSTEM IN NORMAL 
OPERATION. NO FAULTS 

OPEN M.G. EXCITER CIRCUIT. 
VERIFY LOSS OF POWER ... --------. 

TO SYSTEM 

NO 

CYCLE ONCE THROUGH. IF 
POWER ~ APPUED 

SHUT DOWN M.G. MOTOR 

ISSUE WARNING TO 
CONSOLE 

MONITOR TEMPERATURE 
UNTILDROPBELOWSETPOINT~----------------------------~ 

TURN OFF CHILLER 
PUMP 

RESUME POWER-UP 
READY STATUS 

1. System is operating in "Nonnal" mode. 
2. Assume no problem with coolant system. 

HTV-0834 

CRAY Y-MP SYSTEM FLOW CHART 
(sheet 1 of 2) 
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OPEN EXCITER CIRCUIT 
IDENTIFY LOCATION AND 
WARNING AT CONSOLE 

CHLL.ER REMAINS ON 
UNTR. TEMPERATURE 

DROPS BELOW SlIT UMlTS 

NO 

READY SYSTEM FOR NORMAL 
O~TIONFORD~TION 

OF CAUSE 

HTV-0834 

OPEN EXCITER CIRCUIT 
IDENTIFY LOCATION AND 
WARNING AT CONSOLE OPEN M.G. EXCITER CIRCUIT 

CHLl..ER REMAINS ON 
UNTR. TEMPERATURE 

DROPS BELOW SlIT UMlTS 

NO 

READY SYSTEM FOR NORMAL 
OPERATION FOR DIrrERMlNATION 

OF CAUSE 

OPEN MOI'OR-GENERATOR 
EXCITER CIRCUIT 

TURN CHILLER. PUMP OFF 

INDlCAlE TO CONSOLE 
LEVELS AND LOCATION 

OF SENSOR 

TROUBLESHOOT AND 
RETURN SYSTEM TO 

READY STATUS 

CRAY Y-MP SYS1EM FLOW CHART 
(sheet 2 of 2) 

3-16 

WARNING AT CONSOLE M-----. 
CHILLER REMAINS ON 

RESOLVE PROBLEM AND 
RETURN TO SYSTEM 

READY STATUS 
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MODULES 
-4.5 BUS 
-5.2 BUS 
-2.0 BUS 
PRESSURE 
TRANSFORMER 
TEMPERATURE 
PLATE 
TEMPERATURE 
INPlTI' 
TEMPERATURE 
OUTPlTI' 
TEMPERATURE 
M.G. VOLT 
PH-NElTI'RAL 
M.G. VOLT 
PH-PHASE 
M.G.WARN 
CONTACT 
HEUWARN 
CONTACT 
WW 
PRESSURE 
HEUFAULT 
CONTACT 
MECHANICAL 
BACKUP 

---

FAULT 
140 F 
5.35V 
6.18V 
2.74V 
80 PSI 

200F 

1l0F 

90 F 

100 F 

144V 

250V 

NONE 

NONE 

NONE 

NONE 

NONE 

"'-.-J 
) 

,--/ 

ON LIMITS OFF LIMITS METER TIMEOlTI' 

mGH WW mGH WW 

WARNING WARNING FAULT FAULT WARNING WARNING FAULT 
130F 50 F 40 F 150 F 140 F 40F 30 F YES 10 SEC. 
4.90V 4.01V 0.10V 2.25V lo75V NONE NONE YES 0.4 SEC. 
5.67V 4.63V 0.10V 2.60V 2.10V NONE NONE YES 0.4 SEC. 
2.64V lo78V 0.10V loooV 0.80V NONE NONE YES 0.4 SEC. 
75 PSI -4 PSI -8 PSI 20 PSI 15 PSI -4 PSI -8 PSI YES 0.4 SEC. 

190 F 50 F 40 F 210 F 200 F 40 F 30 F YES 10 SEC. 

100 F 50 F 40 F 120 F 1lOF 40F 30 F YES 10 SEC. 

85 F 50 F 40 F 90 F 85 F 40F 30 F YES 10 SEC. 

NONE 50 F NONE NONE llOF 40F NONE YES NONE 

132V lO8V 60V 60V 50V NONE NONE YES 0.4 SEC. 

229V 187V I04V I04V 87V NONE NONE YES 0.4 SEC. 
OPEN OPEN 

I NONE CONTACT NONE NONE NONE CONTACT NONE NO NONE 
OPEN OPEN 

I NONE CONTACT NONE NONE NONE CONTACT NONE NO NONE I 

NONE >95% RH NONE NONE NONE >95% RH NONE NO 1 MIN. I 

OPEN OPEN 
NONE CONTACT NONE NONE NONE CONTACT NONE NO 10 SEC. 

OPEN OPEN 
NONE CONTACT NONE NONE NONE CONTACT NONE NO 10 SEC. 
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MODULES 
-4.5 BUS 
-S.2 BUS 
-2.0 BUS 
PRESSURE 

TRANSFORMER 
TEMPERATURE 

~TIlRR 
INPUT 
TEMPERA TURB 

OUTPUT 
TEMPERATURB 
M.O. VOLT 
PH-NEUTRAL 

M.O.VOLT 
PII-PIIASE 

M. O. WARN 
CONTACT 
HEUWARN 
CONTACT 

LOW 
TEMPERATURE 

HEUFAULT 
CONTACT 
MECIIANICAL 
BACKUP -_ ... - ----

\ 

\~ 

MODE 10 
HBATEX. OFF 
EXCrrER OR' 
SOFSWITCH NA 
AND HIOH LOW 
lOR LIMIT LIMIT 

OR OFF OFF 
OR OI-F OFF 
OR OFF OFF 
OR OfF OfF 
OR OfF OfF 

OR OfF OfF 

OR ~EI' .OEE 

OR OFF OFF 

OR OFF OFF 

OR OFF OFF 

Oil OFF OFF 

OR 00 ON 

OR NONE NONE 

Oil 00 ON 

OR NONE NONE 

~- 00 ON 

MODE.I 
HEAT EX. ON 
EXCrrER OR' 
SOP swrrcn NA 
AND HIGH LOW 
!OR LIMIT LIMIT 

AND 00 ON 
AND OFF OI-F 
AND OFF OFF 
AND OFF OfF 
OR 00 ON 

AND 00 ON 

AND 00 ON 

AND 00 ON 

AND 00 ON 

AND OFF OFF 

AND OFF OFF 

OR 00 ON 

OR NONE ON 

OR 00 ON 

OR NONE NONE 

OL _00_ ON 

MOOO.2 MODBII3 MODE ... MODE lIS MODE 116 MODE 17 MODElS 
HEAT EX. OFF HEAT EX. ON HEAT EX. OFF HEAT EX. SIS HBATEX. OFF HBATEX. SIS HBATEX. ON 
EXCrrER ON EXCrrER ON EXCrrER OFF EXCrrER OFF EXCrrER SIS EXCrrER SIS EXCITER SIS 
SOP SWITCH NA SOP SWITCH NA SOP SWITCH NA SOP SWITCH NA SOP SWITCH NA SOP SWITCH NA SOP SWITCH NA 
AND HIOH LOW AND HIGH LOW AND HIOII LOW AND IIIOH LOW AND mOH LOW AND mOH LOW AND HIOH LOW 
lOR LIMIT LIMIT !OR LIMIT LIMIT lOR LIMIT LIMIT lOR LIMIT LIMIT lOR LIMIT LIMIT lOR LIMIT LIMIT lOR LIMIT LIMIT 
AND OFF OFF AND ON 00 AND OFF OFF AND OFF ON AND OFF OFF AND OFF ON AND 00 ON 
AND ON ON AND ON 00 AND OFF OI-F AND OFF OFF AND ON NONE AND ON NONE AND 00 NONE 
AND ON ON AND ON 00 AND OFF OFF AND OFF OfF AND ON NONE AND ON NONE AND 00 NONE 
AND ON ON AND ON 00 AND OfF OfF AND OfF OfF AND ON NONE AND ON NONE AND 00 NONE 
OR OfF OfF OR ON ON OR OfF OfF OR OfF ON OR OfF OfF OR OfF ON OR 00 ON 

AND OfF OfF AND ON 00 AND OfF OfF AND OfF ON AND OfF OfF AND OfF ON AND 00 ON 

iAND OfF OfF AND ON 00 AND OfF _OFF_ ANn OFF ON AND OfF OfF AND OfF ON ANn 00 ON i 
I 

AND OFF OFF AND ON 00 AND OfF OFF AND OFF ON AND OFF OFF AND OFF ON AND 00 ON 
i 

AND OFF OFF AND ON 00 AND OfF OFF AND OFF ON AND OFF OFF AND OFF ON AND 00 ON 

AND ON ON AND ON 00 AND OFF OFF AND OFF OFF AND ON NONE AND ON NONE AND 00 NONE 

AND ON ON AND ON 00 AND OFF OFF AND OFF OFF AND ON NONE AND ON NONE AND 00 NONE 
, 

OR ON ON OR ON 00 OR 00 ON OR ON ON OR ON ON OR ON ON OR 00 ON 

OR NONE NONE OR NONE 00 OR NONE NONE OR NONE NONE OR NONE NONE OR NONE NONE OR OONE NONE 

OR ON ON OR ON 00 OR 00 ON OR ON ON OR ON ON OR ON ON OR 00 ON 

OR NONE NONE OR NONE NONE OR NONE NONE OR NONE NONE OR NONE NONE OR NONE NONE OR OONE NONE 

OR ON ON OR ON~ ,---()!II OR 00 ON OR ON ON OR ON ON OR ON ON OR 00 ON 
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CPU 

MAIN/SCANNER 
8 VSSNCC 

MUX PORT 9 VSSNCC 
PORT 2 

10 VSSNCC 
3 

11 KI3/STOP 
IRQl 12 K9/START 

A6/D631 

M/D7 30 

R/W 39 

AS 38 

') 
/ 

- - ~-.-/ 

MAIN/SCANNER 

As/29 
13 NU/Kl 

A9/28 ADDRESS 14 NU/K2 

AlO/27 
15 NU/K3 

AnI 26 PORT PORT 16 NU/K4 

A12/2S 
4 1 17 NU/KS 

Al3/24 
18 NU/K6 

Al4/23 19 NU/K7 

AlSI 22 
20 NU/K8 
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00 
Vl 
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Vl 
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~ 
~ 
~ 
~ 
~ 
~ 

MAINTENANCE <lIANNEL 
SYS1EM 

!! •. 
MCU 

41 (2WlRE) 

(40)2 WIRE 
CONTROL SYSTEM CPU (2) (1) (1) 

2 2 2 

~ 
WIRE WIRE WIRE 

+ f (24)2 WIRE t f 1(1) 
(1) (1) (1) 

• 3 2 3 
WIRE WIRE 3 WIRE 

MODULE PLATE POWER WIRE r--,..- (1) 
A&B SUPPLY 2 WIRE 

INLET INLET INLET 
MANIFOlD MANIFOlD MANIFOLD 

POWER POWER SUPPLY MODULES 
24 SUPPLY PLATE 2 PRESSURE 

TIffiRMlSTERS 1 PRESSURE 1 PRESSURE SENSE 
SENSE SENSE 1 TEMP. SENSE (1) 2 WlRE 

1 TEMP. SENSE 1 TEMP. SENSE 
(1) (4) 

(12) 1 WIRE 2 (1) (2) 
1 WIRE (1) 3 2 (1)2 WIRE 

WIRE 3 WIRE WIRE 

l+ WIRE 
MODULE PLATE POWER 

C&D SUPPLY • PLATE ... (2) 
2 OlJll..ET OlJll..ET 

WIRE ... MANIFOLD MANIroLD 
4 POWER SUPPLY MODULES 

TIIERMlSTERS 1 PRESSURE 1 PRESSURE 
4 SENSE SENSE 

2 TEMP. SENSE 2 TEMP. SENSE 

m 
BUS BARS 

E1 EJ EJ EJ L:J LJ 
E1 LJ LJ LJ LJ LJ 

NOTE 1: Total I/O pins = 423 (excluding maintenance channel). 

2: Diagram docs not show mechanical backup system components. 
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MACROCELL APPROACH 

• REDUCTION IN POWER OF AS MUCH AS 12 TO 1 

• HIGH PACKING DENSITY OFFERS A REDUCTION IN SYSTEM 
COMPONENT COUNT OF UP TO 100 TO 1 

" • SUBSTANTIAL IMPROVEMENT IN CIRCUIT SPEEDS 

.. ~) • REDUCED POTENTIAL SYSTEM COST 

HTV-0834 4-1 
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BUILDING BLOCKS OF THE CRAY Y-MP 
MCA2500 ECL MACROCELL ARRAY 

The Macrocell Array is actually an extension of the gate-array concept Instead of gates, 
however, each cell in the array contains a number of unconnected transitors and resistors. 
Stored within a computer are the specifications for creating interconnecting patterns that can 
transform the unconnected transistors and resistors within each cell into logic functions called 
Macros. 

Presently, the Macrocelllibrary contains more than 80 different logic functions, some of which 
Cray Research has custom designed. 

To generate an LSI design, the designer need only be concerned with developing his circuits by 
selecting the appropriate Macros from the Macro library, placing these in the desired cell 
location and creating the necessary cell interconnecting pattern. The computer itself generates 
the proper intra-connecting pattern within each cell. 

The Macrocell approach offers a tremendous reduction in delivery time. From the time the 
customer gives the go ahead signal for generating the metal mask until he receives the finished 
parts is typically 13 weeks. 

Compared to gate arrays, the use of higher components density and more efficient designed 
subcircuits (macros) yields a substantial improvement in performance (circuit speed), while a 
greater utilization of on-chip components reduces potential system costs. 

Compared with systems developed with discrete logic (separately packaged logic function) the .. ) 
high packing density of the MCA2500 ECL chips offers up to 100 to 1 reduction in system, 
component counts, with a power dissipation improvement (reduction) of as much as 12 to 1. 

ESD Sensitivity - Y-MP Gate Array 

ESD tests on the 148-pin gate array indicates 100% failure upon a discharge of 200V input pin 
to input pin, 67% failure at 600V input pin to ground. 

The Fairchild 16-gate product has ESD sensitivity in the 600V to 1500V range. Process 
variations (mask alignment, oxide thickness, etc.) can lower this susceptibility to < 500V. 
Experience within CRI manufacturing facility has been as high as 50% fallout between 
inventory and module test The current limit of 500V during ESD audits will have to be 
lowered to < 50V to ensure good yield through the manufacturing process. 

Hardware Tmg. ) 
YM17101 J.E.S. 
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MCA2500 ECL HANDLING PRECAUTIONS 

Static damaged devices behave in various ways, depending on the severity of the damage. The 
most severely damaged inputs are easiest to detect because the inputs have been completely 
destroyed and are either shorted to V cc, shorted to Vee, or open circuited. The effect is that the 
device will no longer responds to signals present at the damaged inputs. Less severe cases are 
more difficult to detect because they show up as intermittent failures or as degraded 
perfonnances. Another effect of static damage is that the input generally have increased 
leakage current The MCA2500ECL logic chip is not immune to static voltage discharge that 
can be generated during handling. The static voltage generated by a person walking across a 
waxed floor have been measured in the 4-15kV ranges (depending on humidity, surface 
conditions, etc.). Therefore, the following precautions should be observed: 

1. Do not exceed the maximum ratings specified in the electrical characteristics. 

2. All unused device inputs should be connected to Vee and V cc. 

3. All low-impedance equipment (pulse generators, etc.) should be connected to the inputs 
only after the device is powered up. Similarly, this type of equipment should be 
disconnected before power is turned off. 

4. A module containing MCA2500ECL devices is merely an extension of the device, and 
the same handling precautions apply. Contacting edge connectors wired directly to 
MCA2500ECL inputs can cause damage. Plastic wrapping should be avoided. 

5. All MCA2500ECL devices should be stored or transported in material that are antistatic. 
MCA2500ECL devices must not be inserted into conventional plastic "snow" styrofoam 
or plastic trays, but should be left in their original containers until ready for use. 

6. All MAC2500ECL devices should be placed on a grounded bench surface and operators 
should ground themselves prior to handling devices, since a worker can be statically 
charged with respect to the bench surface. Wrist straps in contact with skin are strongly 
recommended. 

7. Nylon or other static generating material should not come in contact with the 
MCA2500ECL devices. 

8. If automatic handlers are being used, high levels of static electricity may be generated 
by the movement of the device, the belts or the modules. Reduce static build-up by 
using ionized air blowers or room humidifiers. All parts of the machine which come 
into contact with the top, bottom or side of the MCA2500ECL package must be 
grounded to metal or other conductive material. 

9. When lead-straightening or hand-soldering is necessary, provide ground straps for the 
apparatus used and be sure that soldering ties are grounded. 

10. The following steps should be observed during wave solder operations: 

a. The solder pot and conductive conveyor system of the wave soldering machine must 
be grounded to an earth ground. 

Hardware Tmg. 
YM17102 J.E.S. 
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b. The loading and unloading work bencher should have conductive tops which are 
grounded to an earth ground. 

c. Operator must comply with precautions previously explained. 

d. Completed assemblies should be placed in antistatic containers prior to being 
moved to subsequent stations. 

11. The following steps should be observed during board-cleaning operations: 

a. Vapor degreasers and baskets must be ground to an earth ground. 

b. Brush or spray cleaning should not be used. 

c. Assemblies should be placed into a vapor degreaser immediately upon removal 
from the antistatic container. 

d. Oeaned assemblies should be placed in antistatic containers immediately after 
removed from the cleaning basket 

e. High velocity air movement or applications of solvents and coating should be 
employed only when assembled printed circuit boards containing MCA2500ECL 
devices are grounded and static eliminator is directed at the board. 

12. The use of static detection meters for production line surveillance is highly 
recommended. 

13. Equipment specifications should alert users to the presence of MCA2500ECL devices 
and require familiarization with specification prior to performing any kind of 
maintenance or replacement of devices or modules. 

14. Do not insert or remove MCA2500ECL devices from test with power applied. Check 
all power supplies to be used for testing devices to be certain there are no voltage 
transients present. 

15. Double check test equipment setup for proper polarity of Vee and V cc before 
conducting parametric or functional testing. 

16. Do not recycle shipping rails or trays. Continuous use causes deterioration of their 
antistatic coating. 

Hardware Trng. ) 
YM17103 J.E.S. -

HTV-0834 4-4 CRA Y PROPRIETARY 



RESISTOR = 
1 MEGOHM 

NOTES: 

1. 1/16 inch conductive sheet stock covering bench top work area. 

2. Ground strap. 

3. Wrist strap in contact with skin and smocks. 

4. Static neutralizer. (Ionized air blower directed at work.) 
Primarily for use in areas where direct grounding is impractical. 

5. Room humidifier. Primarily for use in areas where the relative humidity 
is less than 45%. 
CAUTION: Building heating and cooling systems usually dry the 
air causing the relative humidity inside of buildings to be less than 
outside humidity. Hardware Trngo 

A-5877 JoEoSo 

) TYPICAL MANUFACTURING WORK STATION 
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FEATURES OF THE MCA2500 ECL MACROCELL -~ 
ARRAY ) 

The MCA2500 ECL Macrocell Array uses the high perfonnance MOSAIC II (Motorola Oxide 
Isolated Self-Aligned Implated Circuits) process and contains approximately 2500 equivalent 
gates with actual gate delays of 300 to 350 ps (typical). The MCA2500 ECL chip consists of 
178 cells. There are 110 major cells (M) and 68 output cells (0). 

Major Cells 

Each Major Cell can be divided into two independent half cells, independent quarter cells, or a 
three quarter and a quarter cell. As an example, the upper half of a Major Cell could be desig
nated a 3-bit Adder Sum (M285) the other half a 3-bit Adder Carry (M286). Outputs of a 
Major Cell can only drive inputs of other macros within the array, The Major Cells in the 
array comprise the internal area on the chip and are used for the majority of logic capability. 
Each Major Cell contains 56 transistors and 56 resistors. These components are connected on 
first layer metal to form logic functions with four 2-level series-gated structures. Each macro 
in the major cell library specifies how much of the cell (either 1/4, 1/2,3/4 or 1 entire Major 
Cell) is needed to implement that particular function. The power, ground, and bias supply 
lines are automatically accomplished by the CAD (Computer Aided Design) system. The 
channels in the vertical direction are accomplished on first layer metal while the channels in 
the horizontal direction are accomplished on second layer metal. The second layer metal is 
separated from the first layer by a dielectric isolation. Metal runs on the chip have little effect 
of delay times because of the dielectirc isolation between metal and active devices. Connection 
between fIrst layer and second layer metal are accomplished with VIA's. The interconnecting-
of cells on the array can be compared to routing lines on a two sided PC board. A third layer ) 
of metal is used for power distribution to minimize voltage drops and is completely trans- -
parent to the user. 

Although the chip is large, good yields are experienced since most of the chip is composed of 
metal for interconnecting the macros. The total emitter area of the active device is the primary 
concern of determining the yield. 

Output Cells or X Cells 

The Output Cells are located at the top and bottom of the array. The Output Cells are used to 
interface to logic outside the chip by providing 60 ohm drive capability. Each Output Cell 
contains 15 transistors and 10 resistors. These components are connected together on fIrst 
layer metal to form logic functions with one full series-gated structures. Functions requiring 
two series-gated structures can be formed by using two adjacent output cells. Output cells 
have a typical current source of 3.5 mao The primary output of the Output Cell is labeled "X" 
as in X252 "XA" and when it is used, it must be connected to the base of an output emitter 
follower located near the bonding pad. When the "X" Output Cell is used and tied to a 
60 ohm resistor to a -2.0 V it provides a typical current load of 30 rna. 

The "Z" outputs as in X252 "ZA" cannot go off the board, but can be used as inputs inside 
the package. The "Z" output cannot feed into input with an asterisk (*) input. However, 
the "Z" output can feed into an input with an asterisk that has a circle around it (@). When 
running short on Major Cells, Output Cells with "z" output can be used. The "z" outputs 
have a larger voltage swing since a tap resistor is not used in the Output Cell macros. The 
"z" output load can be selected from O.or 1.0 rna. Hardware Trng. 

YM17104 J.E.S. 
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Lower Level Input 

Inputs that are connected to an input follower are marked with an asterisk, *, and are connected 
to the lower level of a series gated structure. Unmarked inputs go directly to the base of a 
transistor connected in the upper level of a series gated structure. These two different types of 
inputs are differentiated in order to specify different propagation delays, and different rules for 
connecting to input compensation networks and to input package pins. 

The reset and set inputs of a flip-flops and latches are also marked with an asterisk to indicate 
that they cannot be connected to package pins even though they are not connected to an input 
follower. 

For Major Cell macros, upper level inputs and lower level inputs marked with a circle around 
the asterisk, ® , are allowed to be connected to package pins or to "Z" outputs of an Output 
Cell macro. Stated differently, Major cells macros with input marked with an asterisk (with 
no circle around it) are not allowed to be connected to package pins or to the "Z" outputs of an 
Output Cell macro due to potential saturation problems. 

Upper Level Input 

Inputs with no markings are considered upper level inputs and can be connected by package 
pins or other major cells. Package pins originate from Output Cells with the "X" output used. 

Clock Pulse Generator Cell 

The Clock Pulse Generator Cell is not used. The Macro Cells are used to generate the 'clock on 
the chip. Each option has its own clock pulse shaper (to, tl, t2). 

Hardware Trng. 
YM17105 J.E.S. 
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MCA2500 ECL CONSIDERATIONS 
The MCA2500 ECL is a 148 leaded pin package. An inner ring connects the power leads with 
the shortest bonding wire length, The numbering of the pins are labeled with the column 
number (A-R) followed by the row number (1-15). The ground for the output followers of the 
Output Cells (V ceO) is separated from the ground for the rest of the logic (V cc). The current 
supplied to (V cc) is rather constant while the current supplied to (V ccO) changes when outputs 
are switching. 

The MCA2500 ECL package has 120 I/O pins, 6 Vee pins, 6 Vee pins and 16 VeeO pins and 
one pin for orientation. 

Test Diode 

A method is available on the CAD system for placing a test diode on pin H14 of the 149-pin 
grid package. With the test diode in place, the junction temperature and the thermal charac
teristics of the package can be tested. Pin H14 is the only pin that can be used for placing the 
test diode. The cathode (-) is connected to pin H14 and the anode (+) is connected to V ccO 
pin K13 and J13. 

Internal Unused Inputs or Outputs 
The unused outputs can be left floating unconnected. Unused inputs in the array will auto
matically be forced to a low voltage (Logic "1 ") by the CAD system (the input base is shorted 
to the emitter). There are no provisions for providing a high voltage (Logic "0") on an unused 
input A (Logic "0") can be generated using a spare inverter from a Major Cell. 

Package Pins to Macro Inputs 
For Major Cell and Output Cell macros, upper level inputs and lower level inputs marked with 
a circle around the asterisk (@) are allowed to be connected to package pins. Inputs of 
Major Cell and Output Cell macros marked with an asterisk (with no circle around it) are not 
allowed to be connected to package pins, but only fed by major macro cell outputs. 

Package Pins Connected to Macro Outputs 
It is not allowed to connect Major Cell macro outputs to package pins. Also, it is not allowed 
to connect the "Z" output of an Output Cell macro to a package pin since these are used to 
drive internal loads. The X output of an Output Cell macro are only connected to an I/O pin 
by connecting the X output to the base of the output emitter follower near the bonding pad (via 
the CAD system). 

Hardware Trng. 
YM17106A J.E.S. 
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Internal Connections 

Outputs of Major Cell macros can be connected to any input of a Major or Output Cell 
macro. For Major Cell macros, 1!Eper level inputs and lower level inputs marked with 
an asterisk and a circle around it <.:!:) are allowed to be connected to the "Z" output of _ 
the Output Cell macro. ~ 

The X output of an Output Cell macro can only be connected to the output emitter follower 
near the bonding pad. The output of the bonding pad can be connected to macro input, the 
same rules for package pins connected to macro inputs. 

(Output Cells "X", or Major Cells)----4~ 

(Major Cells) -------

(Output Cell "Z", or Output Cell "X") * 

(Output Cells "X", or Major Cells) ----1!"~ 

(Major Cells)------- * ~ 

Major 
Cell 

Output 
Cell 

.----.... (Major Cells) 

t-------i~(Output Cells) 

1------t ... ~(Output Cell "X") 

t----~ ... ~(Output Cell "Z") 

Output cell "X" must go off the Macrocell Array. 
Output cell "z" cannot go off the Macrocell Array. 

Hardware Trng. 
A-5297 J.E.S. 

CRAY Y-MP MAJOR CELLS OR OUTPUT CELL CONNECTIONS 
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A B c D E F G H J K L 

NOTES:VCC pins - H3, Hl3, C7, N7, C9, N9 
VEE pins - C8, N8, C6, N6, CIO, NIO 
VCCO pins - F3, G3, J3, K3, E4,lA, D5, M5, D11, M11, EI2, LI2, Fl3, 013, 113, Kl3 

Pin D4 is connected to the seal ring, but isolated electrically. 

M N p R 

Hardware Trng. 
A-5D36 J.E.S. 

CRAY Y-MP MOTOROLA PIN LOCATIONS FOR 
149 PIN GRID ARRAY PACKAGE 
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VENDOR LOGO 

SUBLOT (A.O.) CODE 

SEAL DATE CODE 

A CD' E G H K L M N 

CRAY Y-MP PIN LOCATIONS FOR 
148 PIN ARRAY PACKAGE 

4-11 

R 

,Lad 
Hardware Tmg. 
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TABLE 1 • Basic Macrocell Array Features 

(208)==;1 
(218)--, 

A B 

(228) 
(238) 

1. 178 total cells (110 major cells and 68 output cens). 
2. Uj) to 2760 equivalent gates if full adders and latches are used in all the cells. 
3. Up to 2100 equivalent gates if flip-flops and latches are used in all the cells. 
4. Ole size - 263 mils x 274 mils. 
5. Power Dissipation - 8.0 watts typical. 
'6. 3.1 mW per equivalent gate (for 2100 gates and 6.5 watts). 
7. Major cell delays - 0.25 to 1.25 os typ (0.35 to 1.77 ns max.) 
8. Output cell delays - 0.5 to 1.0 ns typ (0.65 to 1.5 os max.) 
9. Certain macros can drive 25 ohm loads (Not used). 

(209A) 
(219A) 

10. All output cells can drive 50 ohm loads. 
11. Edge speed - 0.4 ns min 20 to 80% (0.6 ns min with edge rate slow down option). 
12. Ambient temp~rature range (with heat sink and 750 If pm air flow) = OoC to 7CJlC. 
13. oJA = 3.3 oc'/W with heatsink and 750 lfpm air flow ina 149-pin grid array package. 
14. Maximum operating jIDlction temperature, 1] = 1300C 
15. Voltage compensated, \FE = -4.2 to -5.72 V. 
16. Interfa,ces with both MECL 10K and lOKH with a lOOK option also available. I Hardware Trng. 
17. On-chip clock pulse generator (Not used). .._. A-5042 J.E.S. 
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MAJOR CELL SCHEMATIC 
RIB 

R2B 

VCC 

+ O.SrnA 

VEE 

-S.2 -S.2 

Y = ABCD + ABCD + ABCD + ABCD + ABCD + ABeD + ABCD + ABeD 

LOrnA 

C VEE 

VBB 

VCC 

I • YA 

LOrnA 

VEE 

PD = 10.8 rnW Typ 
t pd+ * = 72S ps Max 
t pd- * = 10SO ps Max 
t pd+ = 625 ps Max 
t pd_ = 87S ps Max 

A 
*~ ====4D YA(2) 

*D -=::::} YB(2) 

VBB - BASE VOLTAGE 
V CS - CURRENT SOURCE 
VEE-EMI'ITER VOLTAGE 
VCC-GROUND 

Hardware Trng. 
A-5041 J.E.S. 
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HTV-0834 

(4) A 
(4) B 

*C 
*D 

XA 

ZA 
"",...,..;~_XB 

7B 

VEE 

"'NOTE: Transistors Ql2 
and Ql3 are near balding pads. 

CRAY Y-MP SCHEMATIC OF 
OUTPUT CELL, X211 OR-AND GATE 

4-15 

-2.0 V 

VBB -BASE VOLTAGE 

VCS - CURRENT SOURCE 

VEE _ EMITITER VOLTAGE 

VCC -GROUND 

Hardware Trng. 
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Si- silicon, semiconducter material, duped with Boron (B) for P-type silicon, 
or Phosphorus (Ph) for N-type silicon 
SiO 2 - Silicon Dioxide, a glass like insulating substance. 

P 
N N 

Si 

RESISTOR - A small section ofP - type silicm fOlID a Resistor TRANSISTOR - A pair ofPN IunctiOllS forms an NPN lRANSISTOR 

HTV-0834 

"':", 

Cross-Section of MOSAIC n Process 

Hardware Tmg. 
A·5039 J.E.S. 
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MOSAIC n -A New Process ior High Speed, 

High Density Bipolar Circuits 

A new process called MOSIAC TIl is used in the MCA2500ECL in order to achieve the high 

performance requirements of 0.30 ns (typical) for internal gate delays. The process is oxide 

isolated in the same manner as was its predecessor, MOSIAC 1. The key improvement over 

MOSIAC I is the implementation of walled emitter structures. Usage of the walled emitter greatly 

reduces the device area and the parasitic capacitances associated with the device. A reverse master 

mask technique (lU.1MT) is used to minimize the collector to emitter leakage current. The reverse 

master mask structure is the inactive base areas covered by oxide on either side of the emitter. The 

active base and emitter are both implanted using this oxide for mask edge definition, so they both 

can be implanted without an intermediate masking step. Eliminating the step reduces the. 

collector-emitter leakage current in a walled-emitter device. Separating the active and inactive base 

implants also allows a reduced series base resistance without compromising the current gain of the 

active device. Reduction of series base resistance is critical for building small devices with high 

performance characteristics. The collector resistance has been kept low with the aid of a thin epi, 

and a deep n + collector. The width of the emitter stripe is only 2 microns. Three levels of 

metalization have been used, two for interconnection wiring and the third for power bus 

distribution. 

I M. G. Farrell and S. Mastroianni, U. S. Patent 4,199,380, April 2, 1980. 

HTV"()834 4-17 CRAYPROPRIETARY 



~ o 
00 
w 
~ 

~ 
I ...... 

00 

~ 
~ 

;g 
o 

~ 
~ 
~ 

\~" 

ttl tlau u 
u 

COLUMNAlED LIGlIT 

MASK 

PHOTO RESIST 
EXPOSED 

PHOTO RESIST 

AL 

THIRD LAYER DIFLECI1UC . !!!:!!!!;!!!!!!!:!;!:!:;!!!!;!:!!;!!!:!!!:!:!:!:!!:!!;!!!!:!!!!!!!!!!!!!!!!!~!!!!!!!!!!!!!ll!l!!l!!l!;!l!ll!1!!!1!111!11!::!!!!;!!!!!!!!!!:!!;!!!:!!:!;1!!!!!;:!!!::!!!;!r;!!:!!!;;I!!!III::~!!!~II!!!!!!!!I!!I!!:!!!!!!!I!ijm! 
AL 

SECOND LAYER DIELEcrRIC 

FIRST LAYER DIELECIRIC 

AL FIRST LAYER 
METAL 

THIRD LAYER METAL 

SECOND LAYER METAL 

FIRST LAYER METAL 

CRI PROCESSED 

_____ =======-_~======-___ } ~m== 
MCA2500ECL 

B 

C 

C 

CRAY Y-MP MCA 2500 ECL INTEGRATED CIRCUIT 

\ / 
'--" 

Hardware Trng. 
A-6613 J.E.S. 

''--) 



CELL ARRAY TERMINOLOGY 

The tenn cell array is used to describe a VLSI circuit which contains one or more logic macro 
cells. 

The tenn macrocells is used to describe a logical function which is perfonned internal to the cell 
array. A macro has one or more identical outputs which are logically fonned from two or more 
inputs. Each macro is correspondent to a Boolean equation defined in the macrocell 
specification. 

CELL ARRAY MACRO SYNTAX 

The macro definition is a shorthand (high level) expression stating the function of the particular 
macrocell and its outputs and arguments. Outputs always appear on the left side of the equal sign 
and the function with its arguments are written to the right of the equal sign. 

All signal names are a single letter plus up to three numbers (for example, A, AO, A12) and each 
new letter then serves as a natural delineator in a string. 

) Legal Characters and Definitions 

) 
- - .,.." 

Comma 

• Delineates identical output signals in a Boolean equation 
EXAMPLE: K, M = AB 

• Delineates functional arguments which are functionally separable 
EXAMPLE: P6 = PCARRY (C5-0, E4-0) 
C5-0 are the Carries. 
E4-0 are the Enables. 

Semicolon 

• Serves as an indicator for the latched gate and also delineates the Boolean expression 
from the clocking tenn 
EXAMPLE: Q3-0 - D3-0/E;T 
D3-0/E is the Boolean expression. 
T is the clocking tenn. 

Hardware Trng. 
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Colon 

• Conditional indicator which says that execution of the expression to the left of the colon 
is based upon the result of the expression to the right of the colon 
EXAMPLE: Q = E:DCD(ALL-O)/S+W 
The output Q is equal to the data E located at address specified by All-O if the chip is 
selected. The condition is the decode of the address. 

Exclamation Point 

Dash 

• Serves to indicate concatenation of functions within a macro 
EXAMPLE: YllY2 = Sumcarry (A, BC, D) 

Means YI = Sum (A, BC, D) 
Y2 = Carry (A, BC, D) 
Y31Y4 = AB;T/EI 
Y3 is the D Flip-Flop output port 
Y 4 is the D Latch output port 

• Serves to indicate a contiguous string of signal names 
EXAMPLE: DS-O 

MemsDSD4D3D2DIDO 

Parentheses 

• Associate arguments with a particular functional 
EXAMPLE: S = SUM(A, D, C) 

Signals A, B md C are SUMmed. 

• Serves as a grouping of Boolem terms 

EXAMPLE: (ABC) (DEF) 
Which is the result of ABC ANDed with the result of DEF 

Brackets 

• Serves as a grouping of Boolem terms, especially showing assignment to a particular 
gate 
EXAMPLE: 1= [ (AB) ] + [ (CD) ] + [ (EF) ] + [ (GH) ] 

Which shows inputs A, B to one gate; C, D to mother, etc. 

Slash Mark 

• To be read as m "if' condition 
EXAMPLE: Q7 = DCD (A2-0)/EIE2 

I of 8 decodes appear at the output ifEI md E2 are true. 

Hardware Tmg. 
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) 

Reversed Slash Mark 

• To be read as "EXCLUSIVE OR" 
EXAMPLE: A\B 

A "EXCLUSIVE OR" B 

Plus Sign 

• To be read as "OR" 
EXAMPLE: A + B 

A "OR"B 

Equal Sign 

• Delineation between output and input terms indicating equality 

Functions 

• PCARRY - propagate carry 
• DCD - decode 
• SUM - an addition 
• CARRY - carry (result from a sum) 
• MUX - multiplex (select one from many) 
• DIFF - differential input 

Special Notes 

• 0 or !O or Z999 = forced "0" 

• # = forced "1" 
Consider the string C5-0 = C5 C4 C3 C2 Cl CO. 
If you want C3 left open, then write C5 C4 # C2 Cl CO. 

• The terms appearing in all macro definitions are merely dummy variables which 
are replaced by the signal names used in the Boolean defining a particular operation! 
EXAMPLE: The macro definition - P6 = PCARRY (C5-0, E5-1) could appear as: 

D12 = PCARRY(B1l-6,GIO-6) or as: 
M= B6G6G7G8G9GIO + B7G7G8G9GIO + B8G8G9GIO + 
B9G9GIO + BIOGlO + Bll 

• If any 0 or # appear in a Boolean expression, then the entire sequence of terms specified 
by the macro definition must be written explicitly. 
EXAMPLE: Q2-0 = SUM(A2-0, 1)IE2EIEO 

Suppose Al = 0 always. 
Then write: Q2-0 = SUM(A2 0 AO,1)IE2EIEO 

• The number of signals appearing in the argument for a function must always be 
consistent with the number of signals displayed in the macro definition. 

• In any case where an expression is used in the elementary Boolean expression rather 
than the macro form, all signal names must be written in the defined complete form. 

Hardware Tmg. 
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MACROCELL LIBRARY 

EQUATION CELL SCHEMATIC 
I 114M 

FIVE INPUT AND/NAND 
EXPANDED BOOLEAN: 
YA =ABCDE BA~ YA 

° M200 YC =YA oYC DCOO)) 
E 0° 

A·2757 
MACRO BOOLEAN: 
YA =ABCDE 
YC =YA 

I 114M 

FOUR INPUT AND/NAND 

EXPANDED BOOLEAN; 
YA =ABCD 
YC =YA 

BAO D 
YA 

M201 ° C ° oYC 
D ° ° MACRO BOOLEAN; A·3191 

YA =ABCD 
YC =YA 

\ 114M 
) 

TWO INPUT AND/NAND 

EXPANDED BOOLEAN; 

YA =AB 

~~ D 
YA 

0 

M202 YC =YA oye 
A-3192 

MACRO BOOLEAN; 

YA =AB 
YC =YA 

I If]. M 
EIGHT INPUT AND/NAND 
EXPANDED BOOLEAN: 
Y A = ABCDEFGH CB~ oYA 

M203 YC =YA 
®fi§loEcPo 

0 ); oYC 

MACRO BOOLEAN: A·3193A 

YA = ABCD.EHiH 
YC =YA 

Hardware Trng. J.£.s. ) 
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EQUATION CELL SCHEMATIC 
FULLM 

" 

) TWEL VE INPUT AND/NAND 
A 

EXPANDED BOOLEAN: 
B 
C 
D 

YA = ABCDEFGHJKLH E YA(4) 
YC =YA F 

M204 G YC 
H 

k MACRO BOOLEAN: L 
YA = ABCDEFGHJKLH H 

YC =YA 

114M 
SIX INPUT AND/NAND 

EXPANDED BOOLEAN: 

YA =ABCDEF 
YC =YA @@C~~9 ) oYA M207 (3®E Do 

OYC FoO 

MACRO BOOLEAN: A-3194A 

YA =ABCDEF 
YC =YA 

" ) 114M 
-" 

(2, 2) SUM OF PRODUCTS 

EXPANDED BOOLEAN: 
A 

YA=AB+CD B YA 

M2ll YC =YA 
*C YC 
*D A-5194 MACRO BOOLEAN: 

YA=AB+CD 
YC=YA 

(3, 2, 2, 2) l/2M 
SUM OF PRODUCTS 

C
BA 

EXPANDED BOOLEAN: 
YA =ABC+DE+FG +HJ 

*D 
*E YAS 

YC =YA YC(2) 
F 

M2l2 MACRO BOOLEAN: G 

YA =~C+DE+FG+HJ *H 
A-3195 YC =YA *] 

Hardware Trng. J.E.S. 
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EQUATION CELL 
FULLM 

(4, 3, 3, 3) SUM OF PRODUCTS 

EXPANDED BOOLEAN: 
YA = ABCD+EFG+ illK + LMN 

M213 YC =YA 

MACRO BOOLEAN: 
YA =~CD+EFG+IDK+LMN 
YC =YA 

FULLM 
(3, 3, 3, 2, 2) 
SUM OF PRODUCTS 

EXANDED BOOLEAN: 

A 
B 

*C 

D 
E *F V-"",-,,-__ 

SCHEMATIC 

~-oYAS 
p---oYC(4) 

A-3196 

YA = ABC + DEF + Gill + KL + MN G 
H 

~~.-----o YA 

p---oQ YC(4) 

M 215 YC = VA *1 V-"",-,,-__ 

~------------------------~ K 

M219 

MACRO BOOLEAN: 
- - -YA = ABC +DEF+ Gill +KL+MN 

YC =YA 

114M 

(3, 3) SUM OF PRODUCTS 

EXPANDED BOOLEAN: 
YA = ABC + DEF 
YC =YA 

MACRO BOOLEAN: 

YA =ABC+DEF 
YC =YA 

(2, 2) XOR 

EXPANDED BOOLEAN: 

YA =ABC+ABD+CDA+CDB 
YC =YA 

114M 

M221~~\--------------------~ 
MACRO BOOLEAN: 

HTV-0834 

YA =AB\CD 
YO =YA 

Hardware Trng. 

4-24 

L 

*M 
*N A-5195 

B~ YA A~ C ~D oyC 'F~E : ~ A-3197 

A 
B 

*C 
*D A-519B 

J.E-S. 
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, 

) 

) 

M223 

M224 

M225 

M226 

EQUATION CELL 
112M 

FOUR INPUT XOR 

EXPANDED BOOLEAN: 

Y A = ABCD + ABCD + ABCD + ABeD + 
ABCD + ABeD + ABCD + ABeD 

MACRO BOOLEAN: 
YA=A\B'C\D 

112M 
FOUR INPUT XNOR/ 
INVERTED XOR 

EXPANDED BOOLEAN: 

Y A = ABCD + ABeD + ABeD + ABeD + 
ABCD + ABeD + ABCD + ABeD 

MACRO BOOLEAN; 

Y A = (A \B'C\D) 

112M 
(2, 1 - 2, 1) XNOR 

EXPANDED BOOLEAN: 
YA = ABDE+ ABP+ CDE + CF+ ACFD+ 

Bcm + ACFE + BCFE 

MACRO BOOLEAN: 
Y A = (AB + C)\(DE + F) 
Y A' = (AB + CNDE + F)' 

(2, 1 - 2, 1) XOR 

EXPANDED BOOLEAN: 

112M 

Y A = CDEF + ABDEF + DECAB + peAS 

MACRO BOOLEAN: 

Y A = (AB + C)\(DE + F) 

Hardware Trng. 
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SCHEMATIC 

C*g~O----;~YA(2) 
*Do 

INPUT OUTPUT 

0000 0 
0001 1 
0011 0 
0111 1 
1 1 1 1 0 

Note: Output goes high when an odd 
number of inputs are high. 

A-319B 

c*~~O----;~YA(2) 
*Do 

INPUT OUTPUT 

0000 1 
0001 0 
0011 1 
0111 0 
1 1 1 1 1 

Note: Output goes low when an odd 
number of inputs are high. 

A 0---1 
Bo---1 

*CO-----I 

DO---I 
Eo---1 

*po-----I 

A 
Bo--~ 

A-3199 

0110 
1010 
1100 A-5197 

0110 
1010 
1100 

A-32DD 

J.E.S. 
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EQUATION CELL SCHEMATIC 

Il/2M 

(I, 1 - I) XOR AND 

EXPANDED BOOLEAN: 

'~~Ib YA = ABC + BAC ~YA 
YC =YA 

M227 YC 

A-5176 
MACRO BOOLEAN: 
YA = (A\B)C 
YC =YA 

I 114M 
(1 - 2) XOR 

EXPANDED BOOLEAN; - --YA =AB+AC+ABC 

~ 228 
YC =YA 

AO 
*C YC M 

MACRO BOOLEAN; 
A-3201 

YA=~\BC 
YC=YA 

IFULLM - .•. 

) 
4-TO-I MULTIPLEXER 
WITH ENABLE 4T01MUX 

E 
-F 

EXPANDED BOOLEAN; sa 
A -- -- - - ~ 

M251 YA = AEFG + BEFG + CEFG + DEFG B ...,YA('2)$ 

C R 

MACRO BOOLEAN; D ~ A-4083 
o 123 LOGIC EQUIV AIJ:NI'S 

Y A = MUX (A, B, C, D) : DCD (F, E) + G 

2-TO-I MULTIPLEXER I 114M 

EXPANDED BOOLEAN: A 
~ YA =CDE+ABE B ~YA 

*E -rt:SL1 YC =YA 254 C YC 

MACRO BOOLEAN: 
D 

M 

0 1 A-51gB 

Y A = MYX (AB, CD) : DCD (E) LOGIC EQUIVALENTS 

YC =YA 

Hardware Trng. J.£.S. 

HTV:-0834 4-26 CRA Y PROPRIETARY 



) 

EQUATION CELL SCHEMATIC 

112M 
DUAL 2-TO-l MULTIPLEXER AO----+--i 

M255 

EXPANDED BOOLEAN: 

Y A = AEF + BEF YE = CEF + DEF 
YC =YA YG =YE 

MACRO BOOLEAN: 
o 1 

YA = MUX (A, B) : DCD (EF) 
o 1 

YE = MUX (C, D) : DCD (EF) 
YC =YA 
YG =YE 

2-TO -1 MULTIPLEXER 

EXPANDED BOOLEAN: 

YA =AC+BC 
M256 YC =YA 

MACRO BOOLEAN: 
o 1 

YA = MUX (A, B): DCD (C) 

YC =YA 

4-TO 1 MULTIPLEXER 

EXPANDED BOOLEAN: 

YA = AGEF + BGEF + CGEF + DGEF 

M259 YC =YA 

MACRO BOOLEAN: 
o 1 2 3 

YA = MUX (A, B, C, D): DCD (G, EF) 
YC=YA 

114M 

112M 

112M 
1 OF 4 DECODE WITH ENABLE 

EXPANDED BOOLEAN: 

M 261 YA=CAB, YB = CAB, YC=CAB YD=CAB 

MACRO BOOLEAN: 
3 2 1 0 

YD, YC, YB, Y A = DCD (B, A)/C 

Hardware Trng. 
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B O-----+--+--lr-...... 
","""'"'T--+---o YA 

~-t---OYC 

"E 
"F 

C 0-----++-1 r\'"'T--t---o YE 

~-+--oYG 
D o------t---f 

DUAL 2 TO 1 MUX A-4084 

LOGIC EQUIVALENT 

A 0----+---1 

.. C-+----. 
"''"'T---+--o YA 

~-I-OYC 

B 0---+----1 

2TOl MUX 
~ ______ ----,A-4085 

LOGIC EQUIVALENT 

D O--+--f---"" 

C o---+-+-+--f~ 
'-"" .......... --+----o YA 

p>-+--oYC(2)S B o---t-t-+-i 

°E 
OF 

"",-~~4~TO~1~MUX~=---, A-4086 
LOGIC EQUIVAI.£"TS 

lOF4DECODE 

1----+-0 YA(2) 

J----t-O YB(2) 

1----+-0 YC(2) 

A o---+---H--r~ 
B 1----+-0 YD(2) 

®C O---+----1"'"-i_~ 

LOGIC EQUIVALENT A·5190 

J.E.S_ 
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EQUATION CELL SCHEMA TIC
r

, 

.~ 

314M ) 
(4, 4, 4, 2, 2, 2) 
SUM OF PRODUCTS 

A 
B 
C 

EXPANDED BOOLEAN: D'N 
E 'P 

M277 YA = ABCD+EFGH+JKLM +NP+ QR+ ST b YA 

H'Q YC(3) 
'R 

MACRO BOOLEAN: k 
L 
M 

·s 
Y A = ABCD + EFGH + JKLM + NP + QR + ST 'T A·5177 

YC =YA 

114M 

A 3 DATA INPUT D LATCH B 3DATAllI.'PUT 
C 

EXPANDED BOOLEAN: 

M278 YD 

MACRO BOOLEAN; 
YA 

YA= ABC; t2E 
A-5191 

YD=YA LOGIC EQUIV ALE.\"TS 
Note: YD, Y A = DL Y(ABC) 

", 

) 
FULLM . ./ 

(4, 4, 4, 4, 2, 2, 2, 2) 
SUM OF PRODUCTS 

EXPANDED BOOLEAN; 
Y A = ABCD + EFGH + JKLM + NPQR + ST YA 

YC(4) 
+UV+WX+YZ 

M279 YC =YA 

MACRO BOOLEAN: 
YA = ABCD + EFGH + JKLM + NPQR + ST A·511S 

+UV+WX+YZ 
YC =YA 

(4, 4, 2, 2) A 
SUM OF PRODUCTS B 

EXPANDED BOOLEAN: C 
D 
E YA = ABCD+EFGH+JK+LM F 

M280 YC =YA G YA H 

*J 
YC(2) 

MACRQ BQOLEAN: *K 

YA = ABCD+EFGH+JK+LM *L 
YC =YA *M A-5179 

Hardware Trng_ J.E.S. -) 
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EQUATION 

3 BIT ADDER SUM/CARRY 

EXPANDED BOOLEAN: 

YA = ABCD + ABeD + ABCD + ABCD 
M281 YC =ABC+BCD+ AD + ABCD 

MACRO BOOLEAN: 
Y A IYC = SCY (A, BC, D) 
YA = SUM (A,BC,D) 
YC = CARRY (A, BC, D) 

3 BIT ADDER SUM/CARRY 

EXPANDED BOOLEAN: 

CELL 
FULL 

I/2M 

YA = ABCDE + ABCDE + mDE + ABCDE _ _ _ B 

SCHEMATIC 

YC(2) 

3 BIT ADDER 

LOGIC EQUIV ALENI' A·4087 

t-=+--oYA 

YC = ABCDE + ABCDE + ABCDE + ABCDE C 

M282 1----------------1 :~..,......, ~~E§~3 
MACRO BOOLEAN: 

YC 

)-
. -.-./ 

YA IYC = SCY (A, BC, DE) . 
YA = SUM (A, BC, DE) 
YC = CAR (A, BC, DE) 

2 BIT ADDERIHALF ADD 

EXPANDED BOOLEAN: 

YA = ABC + ABD + ACD + BCD 
M 284 YB = ABCD 

MACRO BOOLEAN: 
Y A!YB = SCY (AB, CD) 
Y A = SUM (AB, CD) 
YB = CAR (AB, CD) 

3 BIT ADDER SUM 
EXPANDED BOOLEAN: 

YA = ABCDEF + ABCDEF + XBCDEF 
M 285 + ABCDEF 

MACRO BOOLEAN: 

Y A = SUM (AB, CD, EF) 

.) Hardware Trng. 
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114M 

I/2M 

3 BIT ADDER 

LOOIC EQUIV ALENI' A·5192 

)--=os--+--o YA 

L..-t-r",,--~C~-t--oYB 

L..-_____ ---...J A-4088 

LOGIC EQUN ALENTS 

YA(2) 

L...-_.....=.::3 B=.;IT;.;;SUM.:;:;:..._---I A.40B9 

LOCiIC EQUIV AI.1!NI'S 

J.E.S. 
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EQUATION CELL SCHEMATIC 
"-~ 112M 
) (3, 3, 3) AND/OR 

EXPANDED BOOLEAN: 
(2)A - - YA YA =ABC+ABD+ABE (2)B 

YC =YA *C YC(2) M312 *D 
E 

MACRO BOOLEAN: A-5269 

Y A = AB (C + D + E) 
YC =YA 

114M 
(2, 2) SUM OF PRODUCTS 

EXPANDED BOOLEAN: 
YA =ABC+ABD GlA YC =YA 

GlB YA M313 
C YC 

MACRO :BOOLEAN: D 
YA = AB(CD), A-5270 

YC =YA 

) 112M 
(4, 3, 3, 2) 
SUM OF PRODUCTS 

EXPANDED BOOLEAN: 
YA =~CD+EFG+lUK+LM *0 YAS 

M314 YC =YA YC(2) 

MACRO BOOLEAN: 
K 

YA = ABCD+EFG+lUK+LM *M A·3212 
YC =YA 

(3, 3, 2, 1) 3/4M 
SUM OF PRODUCTS A 

B 
EXPANDED BOOLEAN: C 

YC = ABC + DEF + GH + J F 
E D 

YC 

YA =YC 0 
YA(3) 

M319 MACRO BOOLEAN: H 

YC = ABC + DEF + GH + J .J A·3213 
YA =YC 

) 
Hardware Trng. J.E.S. 
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EQUATION CELL SCHEMATIC 
(6, 6, 4, 4, 2, 2) FULLM /~ 

SUM OF PRODUCTS ) 
(MACRO FUNCTION: 
PROPAGATE CARRy) *C5 
EXPANDED BOOLEAN: *C4 

PROPAGATE CARRY Y A = CO E1 E2 E3 C3 
C2 

E4 E5 + C1 E2 E3 E4 E5 + C2 E3 E4 E5 + Cl 

C3 E4 E5 + C4 E5 + C5 co YA 
(4)*E5 M321 YC =YA (3)*E4 YC(4) 

(3)E3 
(2)E2 

MACRO BOOLEAN: El 

YA = PCY (C5, C4, C3, C2, C1, CO, E5, E4 A·5282 

E3, E2, E1) 
YC =YA 

314M 
(3, 3, 3,) SUM OF PRODUCTS B A 

EXPANDED BOOLEAN: C 

YA = ABC +DEF+GHJ E D 

M322 YC =YA F 

MACRO BOOLEAN: J 
H G 

A·32!5 

Y A = ABC + DEF + GHJ 
YC =YA 

) 
FULLM / 

} 

(3, 3, 2, 2, 2, 2) A 
B 

SUM OF PRODUCTS *C 
D 

EXPANDED BOOLEAN: E 
*F - -YA = ABC + DEF+ GH+JK+LM+NP G YA -_ 

YC =YA 
H 

M323 *J YC(4) 
*K 

MACRO BOOLEAN; L 

YA = ABC + DEF+GH+JK+ LM+NP 
M 

*N 
YC =YA *p 

A·527! 

FULLM 

(5, 5, 5, 5) SUM OF PRODUCTS 
EXPANDED BOOLEAN: YAS 
Y A = ~CDE + FGHJK + LMNPQ + RSTUV YC(4) 

M324 YC =YA pN 

MACRO BOOLEAN: Q 

Y A = ABCDE + FGHJK + LMNPQ + RSTUV A·3216 

YC =YA 

Hardware Trng. J.E.S. 
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M33l 

EQUATION 

EXPANDED BOOLEAN: 

YA =ABC+DE+PG 
YC =YA 

MACRO BOOLEAN: 

YA =ABC+DE+PG 
YC =YA 

DIFFERENTIAL FANOUT 
EXPANDED BOOLEAN: 
YA=A 
YC=B 

CELL 
l!lM 

114M 

NOTE: TIllS IS A DIFFERENTIAL IN/ 
M 374 DIFFERENTIAL OUT BUFFER WITH A = B 

MACRO BOOLEAN: 

Y A = DIP (A, B) NOTE: MACRO VALID 
IPA=B 

YC=YA 

l!lM 
D FLIP-FLOP WITH RESET 
(NEGATIVE CLOCK) 
(MACRO FUNCTION: D LATCH
DELAY WITH SET) 

A-. r-

B *Cv--___ , 

D 
E 

SCHEMATIC 

~ ......... ___ YA 
1-----1 

L'l---YC(2) 

A-5272 

A~YA 
Bo ~ oYC 

A-3217 

A 
B 

~oo---4--oYD 

l !, . 

EXPANDED BOOLEAN: ·c CUlAR 
"12 CLOCK M39l YA 

~------------------------~ MACRO BOOLEAN: 

YA=AB; t2+C 
YD=YA 
NOTE: YA= DLY(AB) 

D LATCH WITH RESET 
(NEGATIVE CLOCK) 
EXPANDED BOOLEAN: 

114M 

M 393 1----------------1 
MACRO BOOLEAN: 

YA=AB; t2E+C 
YD=YA 
NOTE: YA = DLY(AB) 

HTV-0834 4-33 

A DATA 

B DATA 

.. c CLEAR 

"a CLOCK 
"E ENABUl 

L-____ ..-IA-4093 

LOGIC EQUIVALENTS 

~~Q'+-<lYD 
.L..-"---,,Q"+-(l YA 

L--____ ---J A-4094 

LOGIC EQUIVALENTS 

A-8417 

CRA Y PROPRIETARY 



EQUATION CELL SCHEMATIC 

OUTPUT MACROS-X CELLS OU1PUT CELLS ARE USED TO INTERFACE 
TIffi INTERNAL AND OUTSIDE LOGIC AND 
PROVIDE 60 OHM DRIVE CAPABll..ITY ON 
TIffi "X" OU1PUT. 

TWO INPUT AND/NAND IIX 

x 
EXPANDED BOOLEAN: 

Ao D 
XA 

XA.ZA=AB 
o ZA 

°OXB 
201 XB. ZB = XX. ZA -Bo OZS' 

MACRO BOOLEAN: A-3221 
XA.ZA=AB 
XB. ZB = XA. ZA 

11 X 
FOUR INPUT AND/NAND 

EXPANDED BOOLEAN: 

XA.ZA=ABCD 
OXAZA XB. ZB = XX. ZA BAO D 202 C 0 00 XB 

00
0 OZS 

X 

MACRO BOOLEAN; A-3222 

XA.ZA=ABCD 
XB. ZB = XA. ZA 

11 X 
(2, 2') INPUT AND/NAND 

EXPANDED BOOI,&;AN; 

XA. ZA = ABa> 

.~§8- ~~ XB. ZB = XX. ZA } 203 

MACRO BOOLEAN: *D A-5277 

X 

XA.ZA=ABCD 
XB. ZB = XX. ZA 

(2, 2) INPUT ANDINAND 
11 X 

EXPANDED BOOLEAN: 

:~~ B ~~ }. XA.ZA=ABCD 

204 XB. ZB = XX. ZA 

MACRO BOOLEAN; A-5278 

X 

XA.ZA=ABCD 
XB. ZB = XA. ZA 

A-8012 
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EOUATION CELL SCHEMATIC 
11 X 

FIVE INPUT AND/NAND 

EXPANDED BOOLEAN: 

x 

XA, ZA = ABCDE A XA 
XB, ZB = XX, ZA CBOr=Q °oZA 

205 00 0 15 OXB 
Eo OZB 

MACRO BOOLEAN: 
A-3223 , 

XA,ZA=~~E 
XB. ZB = XA, ZA 

11 X 
(2, 2) AND/OR 

EXPANDED BOOLEAN: 

~ :~~ 
XA, ZA = AB + CD 

§Ii XB, ZB = xx, ZA 
211 

MACRO BOOLEAN: A-5279 

X 

XA,ZA=AB+CD 
XB, ZB = XX, ZA 

[1 X 
(3, 2) AND/OR 

EXPANDED BOOLEAN; 
A 

5D 
XA,ZA=ABC+DE 

~~ §i XB. ZB = XX, ZA 
212 

MACRO BOOLEAN; A-52BO 

X 

XA, ZA = ABC + DE 
XB, ZB = XA.ZA 

(2, 2) ANDIXOR 1 1X 

EXPANDED BOOLEAN; 

~~ On , 
XA. ZA = AB'CD ni XB. ZB = XX. ZA 

:~: ° MACRO BOOLEAN: A-52B1 221 X 
XA. ZA = AB'CD 
XB, ZB = XA. ZA 

A-B013 

) 
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X 227 

X25I 

X 252 

X 254 

E UATION 

D LATCH WITH RESET 
(POSITIVE CLOCK) 

EXPANDED BOOlEAN: 

CELL 
IX 

A DATA 

B DATA 

SCHEMATIC 

~oa---::~~XB 
.L..J..r;......;Q:+-oXA .C CUlAR 

·12 CLQ(]{ 1---------------1 .E ENABU> 
1-____ -..1 A-4097 

MACRO BOOLEAN: 
XA = AB: t2 E + C 
XB=XA 

2-TO-l MULTIPLEXER 
EXPANDED BOOlEAN: 

LOGIC EQUIVALENTS 
D LATCH Wl'IH RESEr (POSITIVE CLOCK) 

IX 

XA=AC+BC 
XB, ZB = XA, ZA 

Bo--+--~r-"'" 
~~--+--oXA 

·C o--If-----.""""'" ~ r.;:.::~+=.:g~ 

1---------------1 A ZB 

2-TO-lMUX MACRO BOOLEAN: 

o 1 

L..-. ______ ---' A-4095 

LOGIC EQUIVALENTS 

XA, ZA = MUX (A, B): DCD (C) 
XB, ZB = XA, ZA 

2X 

B o-----+--r---.. DUAL 2-TO-l MULTIPLEXER 
EXPANDED BOOLEAN: 1<f:-_--I---oXA 

XA,ZA=AE+BE XB,ZB=XA,ZA 
XD,ZD= CE+ DE XC,ZC =XD,ZD 

A G-----+-II--r---.. l;::::t:::g~ 

~~~~~~~~~~-~---I~~----~ 
MACRO BOOLEAN: D~-----+-f.--1 

o 1 
XA, ZA = MUX (A, B): DCO (E) 
XB, ZB = XA, ZA 

o 1 
XD, ZD = MUX (C, D): DCD (E) 
XC, ZC = XD, ZD 

IX 
2-TO-l MUX A 

EXPANDED BOOLEAN: B 

XA, ZA = ABEF + CDEF C 
XB,ZB=XA,ZA D 
~~--~--------~*E 

MACRO BOOLEAN: *F 
o 1 

XA, ZA = MUX (AB, C'D): Dm (F.F) 
XB. ZB = XA, ZA 

DUAL2-TO-l MUX 
LOGIC EQUIV AIENTS 

ZB 

A-4096 

A-8014 

HTV-0834 4-36 eRA Y PROPRIETARY 

) 



\ 

) 

EQUATION CELL SCHEMATIC 

X271 

DIFFERENTIAL FANOUT 
EXPANDED BOOLEAN: 
XA,ZA=B 
XB,ZB=A 
NOTE: TInS IS A DIFFERENTIAL IN/ 
DIFFERENTIAL OUT BUFFER WITH 
A=B 

MACRO BOOLEAN: 
XA, ZA = DIFF (A, B) 
XB, ZB = XX, ZA 
NOTE: MACRO VALID IF A = B 

D FLIP-FLOP WITH RESET 
(pOSITIVE CLOCK) 

X 291 EXPANDED BOOLEAN: 

X291 

X 292 

MACRO BOOLEAN: 

XD, XA! XH XE = AB; t2 E + ~ 
XD=XA XH=XE 

D LATCH WITH RESET 
(NEGATIVE CLOCK) 

EXPANDED BOOLEAN: 

MACRO BOOLEAN: 

XA = AB; "i2 + C 
XD=XA 

D LATCH WITH RESET 
(POSITIVE CLOCK) 
EXPANDED BOOLEAN: 

MACRO BOOLEAN: 
XA=~;t2E+C 
XD=XA 

HTV-0834 

IX 

2X 

2X 

IX 

4-37 

AU'ZA OXA 

DO OZBOXB 

A=B A-3226 

A--...----~_-r""""'" 
B ----I ~~~--OXD 

*12 CLOCK 

*E ENABLE 

'\L-J'-'-=-f.--oXA 

~~I~~-=4-~~ 

\L-..o-~--oXH 

L...-____ -lA-5274 

LOGIC EQUIVALENTS 

*i2o-::=~...J L-___ ....J 
L...-____ ----'A-5276 

LOGIC EQUIVALENTS 

A 
B 

*C CLEAR XD 
XA 

*12 CLOCK 
*EENABLE 

A-5275 
LOGIC EQUIVALENTS 

A-B015 
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EQUATION CELL SCHEMATIC 
I 1 X 

D LATCH WITH RESET 
(POSITIVE CLOCK) A DATA -

B DATA D-iL 
EXPANDED BOOLEAN: ~~ XB 

X 377 - ) 
:~:: -::- "\ Q 

XA 

MACRO BOOLEAN: *E ENABLED-
A·4097 

XA = AB; t2 E + C LOGIC EQUIVALENTS 

XB=XA D LATCH WlTIl RESET (poSITIVE CLOCK) 

I 

) 

I 

I 

Hardware Tmg. J.E.S. -) 
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(2, 1 - 2, 1) XNOR 

AO----r~ 

B 
M225 *C 0------'""""---' 

DO----r-~ 

Eo----I ..... .." 
*F U-------,L~ 

LOGIC EQUN ALENTS 

MACRO BOOLEAN: 
YA' = [(AB + C)\(DE + F)], or YA = (AB + C)\(DE +F) 

SAMBAS 
YA' = (AB + C)\(DE +F)' 

A B 
[x\Y]' SAMBAS x\Y' 

TRU1H TABLE: X Y A B 

0 0 = 1 1 
0 1 = 0 0 
1 0 = 0 0 
1 1 = 1 1 

EXPANDED BOOLEAN: Multiply one side of the exclusive-or by the inverse of 
the other side, and vice versa. 

YA = ABDE + ABF + CDE + CF + ACID + BOO + ACFE + BCFE 
- --(DE + F) inverted is (D + E)(F) 

- - -(AB + C) inverted is (A + B)(C) 
Hardware Trng. 
A-7179 J.E.S. 

CRAY Y-:MP M225 MCA2500 MACRO CELL 
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i99 

ts = 1/5 

m202 
m374 
m374 

m202 
m374 

ts =0 

i99 

1100 

tIOl 

i98 

to 

tl 

12 

HTV-0834 

4 
8 

32 

to 
11 
12 

1100 
tIOl 

= i98 tl0l' 
= dif(tO, to,) 
= dif(tI, 11 ') 

= i99 
= dif(tloo,11oo') 

i98 - Raw Clock 

i99 - Pulse Shaper 
i99, i98 happen at the same time 

tIOl 

u u 
--u u 

U t U 
t 4.5 ns 

1.5 ns 

u 
u 
u 

.clock 

.pulse shape 

.pulse shape 

L 

12 

12 

pulse shaper 

pulse shaper 

L 

L clock 

A-S221 

CRAY Y-MP CLOCK PULSE CIRCUIT 
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CELL ARRAY MACRO SCHEMATICS 

General Format 

AYYY XX nn K,M = ABCD + EFG + HU ~ C;OD1D1ent 
L-y-J Ly-J Ly-J L -..11 , 

-y- T LLine continuation character 

Elementary Boolean expression 
or macro definition 

Macro 
type 

Macro 
identifier 

Indicates same signal, but multiple copies 
""---- with different names; this signal is always 

Number of duplicate copies 
of the output 

assigned to the normal port of the output. 
The complement port mayor may not exist. 

Specific Rules 

• Right hand side of equation may be macro definition of Boolean. 

• The following format can be used with a group of equations to indicate that the group 
comes from one chip: 

AYYY G = CA 
I = DA 
K = EB 
M= FB 

--4.~' All generated on and/or by the same 
macro 

• The explanation of the generated signal will be provided in the rightmost column 
(CoD1D1ent). Including COD1D1ents saves hours for all the CRI employees who may ever 
have need to study and understand the Boolean. 

• The force"O" is constructed within each cell array by a force "0" generator and is used 
to set any input or product term to a logic "0". 
EXAMPLE: M212 K9 = ABC; + DE + FG + 0# 

means K9 = ABC; + DE + + FG 

• Any unused input ports to a macro will be set to force" 1" specified by "#" in the 
Boolean statement . 
EXAMPLE: M201 K = ABC;# 

means input D of the M201 macro definition is set to force "1" 

• Unused output ports of a macro will be left open or terminated according to the special 
rules described in layout section. 

Hardware Trng. 
YM17119 J.E.S. 
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MACRO BOOLEAN CONSIDERATIONS 

The Macro boolean reads very similar to the CRA Y X-:MP with some exceptions: 

HTV-0834 

Time segments are layed out differently for the CPU board, than for the 
memory board, latch time is anywhere from (0/4 - 0/9). There are typically 
four macrocell times between latches. 

Example: 

Latch ts ts 

10/19 20/27 

ts ts 

28/35 36/43 

Latch 

~ 
~ 

The time segments for the memory board are latch time segment, ts 0, with four 
macrocell times between latches. 

Example: 

Latch ts ts ts ts Latch 

EJ 1 2 3 4 EJ 
An option is the same name for a MCA2500 ECL chip. 

On rare occasions, not all outputs (R terms) have a complementary pair (true, false). 
A complementary pair must be used for VIA's on the module. The true R term can go 
to one option while the false R term can go to another option. The R terms are listed in 
the PC Loading Charts per each option. 

Hardware Tmg. 
YM17107A J.E.S. 
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HTV-0834 

Example: 

On the (MC04) option, RO goes to (MG23), while RO' goes to (MG24). 

RO 1705 ._ 
(MG23) 

(MC04) -
RO' 

1205 .. (MG24) .. 

Here, only Rl is used, and it comes into the (MG24) as I306. 

(MC04) 
Rl I306 .. (MG24) -Rl' 

~ 60.0 

-2.0 

Lower case letters are used in the Macro Boolean, but some exceptions of upper case 
can also be found. 

Hardware Tmg. 
YM1710BA J.E.S. 
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OPI'ION: YC 
REV: 100 
DATE: 12-07-86 
TITIE: MEMJRY OIECK BYTE GENERATION (4 USED) 

mroTS: 

IOO-15 TS=47 LL=3. 16 Ai/EXCHANGE DATA CP3 
116-31 'IS=39 LL=2. 16 B DM'A CP5 
132-47 'IS=39 LL=2. 16 Vj/SijT DATA CP4,5 
148-49 'IS=39 LL=2. 2 I/O OIECK BYTE 
150-61 'IS=29 LL=1. 12 T/C PARI'IAL CHECK BYTE 
162 TS=47 LI.i=3. 1 C SEIECI' A DATA 
163 TS=47 LL=3. 1 C SEI.ECr B DATA 
164 TS=47 LL=3. 1 C ENTER DATA STACK 
165 'IS=27 LL=1. 1 C roRI' C <X>NFLICI' DELAYED 
166 TS=47 LL=3. 1 C roRI' D <X>NFLICI' DEIAYED 
167-70 TS=47 LL=3. 4 C roRI' C SECI'ION ENABLES 
171-74 'IS=39 LL=2. 4 4-2 FANIN/FANOUT 
175-76 TS=39 LL=2. 2 Vk DM'A MAINTENANCE CB 
177-78 TS=39 LL=2. 2 I/O DATA MAINTENANCE CB 
179 TS=O FORCE. 1 C MAINTENANCE IDDE 
180 TS=O FORCE. 1 C MAINTENANCE SEIECI' 
198-99 TS=O cr.DCK. 2 C CI.DCK 

OUI'IUI'S: 

ROO-01 'IS=20 LL=1. 4 SECrION 0 OIECK BYTE 
R02-03 TS=20 LL=1. 4 SECrION 1 OIECK BYTE 
R04-05 TS=20 LL=1. 4 SECrION 2 OIECK BYTE 
R06-07 TS=20 LL=1. 4 SECrION 3 CHECK BYTE 
R08-15 TS=20 LL=1. 16 PARI'IAL OIECKBYTE 

2 Rl6 'IS=10 LL=O. 4 4-2 FANIN/FANOUT 

'roI'AL PINS 119 (83 IN.EUI'S + 36 OOTPOTS) 

eject 

• Option Design Cllange Histo:ty 

.GARN 9-189A, DATED 03-16-87, mrnoruCES 'IHIS OPI'ION • 
• DCN 200 DATED 12-15-86 AT 15:00 IS INS'mLIED IN m THIS B:X)LEAN 
.DCN 222 DATED 02-26-87 AT 16:00 IS mS'mLIED IN m THIS B:X)LEAN 
.DCN 224 DATED 02-27-87 AT 12:30 IS msrru:.J:.ED IN m THI'S B:X)LEAN 
.DCN 236 DATED 03-18-87 AT 13:00 IS INS'I2U.I.ED IN IN THIS B:lOLEAN 
.OPI'ION REI.EASED - REV. 100 

eject 

(1-2) 
(1-2) 
(3-2) 
(3-2) 
(3-2) 
(1-2) 

AR 
HR 
VB,C 
YQ 
YC 
J-
J-
Y-
YK 
YK 
YK 

VB,C 
YQ 

E>cr' . 

E>cr' 
E>cr' 
E>cr' 
YC 

TS = 20/47 --------------------------------------------------------------
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) 
M212 F10=I48 E14 O16'+E13 016'+014 E10 • rom' B GO REFERENCE 

M219 F11=Ul6 014'010'+V7 VB 011 REIEASE 

M314 F2O=E30 E31 E23 O26'+C24 E23 O26'+I48 E24 026'+024 E20 • rom' C GO REF 

M219 F21=U26 024'020'+V7 VB 021 REIEASE 

M207 F22=E30 E31 C18 C25'SO' ENTER DATA VBI' 

M202 F23=E20 020' HOID YF ADDRESS 

M219 F24=024'E24+024 020'HO HOID DATA 

M314 F25=E30 E31 E25+C24 E20+C25 C23' REFERENCE STK 0 

F26=E30 E31 E25 C24+C25 E20+C24 C23 REFERENCE STK 1 

M313 GO=E40'SO'(I23 I29) , .GO roRl' A CPl 

M202 G1'=I24 .GO rom' B 

\ M313 G2=E40'(I25 J4')' .GO rom' C 
J 

M202 G3=I26 • BjT + SCAIAR 

G4=I27 .G/S + SCAIAR 

G5=I26 I27 • SCAIAR REFERENCE 

G6=I28 .S READ 

G7'=I29 .EXaJANGE SEQUENCE 

M256 ~(I30,P1):DCD(SO) .XA 4 

'IS = 0/6 

M291 2 moo' ,HO'=G5'I49;'1'2 .SCAIAR CP2 + MASTER CLEAR 

M293 m=G3 G4';'1'2 .BjT CP2 

M291 H2=G6 G5;'1'2 .S READ CP2 

M293 H3=H2;'1'2 EO' .S READ CP3 
eject 
'IS = 0/6 

M291 J100,J0=G7;'1'2 .EXClIANGE ~CE 
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input: 
iO-8 ts=35 11=3 .550 read data 
ilO ft 18 ts-35 11",,3 .55 n+l 
;20-28 ts=35 11=3 .55 n+2 
i30-38 ts=35 11=3 .S5 n+3 
;40-48 ts=35 11=3 .ss n+4 
;50-58 ts=35 11 =3 .ss n+5 
;60-68 ts=35 11 =3 .ss n+6 
i70-78 ts=35 11=3 .ss n+7 
;80 ts=45 11 .. 3 .fan-out 
;90-92 ts=45 11 =3 .'SS select code 
i98-99 tszO clock 

output: 
rO-8 ts=10 11 =0 .cpu n read data 
rlO-17 ts=10 11=0 .fan-out 

eject 

.Option Design Change Hi story 

. garn no. 9-132, dated 9/18/86, introduces this option . 

eject 

ts = 1/5 -------------------------------------------------------------

m202 4 to' 
m374 12 tl 
m374 36 t2 

c:: ;98 tlOI' 
.. dif{tO,tO') 
- dif{tl,tl'} 

m202 
m374 

tlDD .. i99 
tlOI = dif{tIOO,tIDD') 

ts = 0 

m291 2 aO-2 .. ;90-92 ; t2 

ts = 2 

m261 2 b3,b2,bI~bO .. dcd(a2,aI}/# 

ts = 4 

.clock 

.pulse shape 

.ss select code 

m259 cO-8 =i30-38 bl aO +i20-28 bI aO' +il0-18 bO aO +iO-8 bO aO' 
cIO-I8 =;70-78 b3 aO +;60-68 b3 aO' +i50-58 b2 aO +;40-48 b2 aO' 

ts = 0 

x227 

x227 

rO-8' = cO-8' clO-18' ; t2 

rI0-17 .. ;80; t2 

HTV-0834 4-46 

.cpu read data 

.fan-out 
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m259 

m259 

m259 

m259 

m259 

m259 

m259 

m259 

m259 

m259 

m259 

m259 

m259 

m259 

m259 

m202 

e2 
e3 
e10 
ell 
e12 
e13 
e20 
e21 
e22 
e23 
e30 
e31 
e32 
e33 
e40 
e41 
e42 
e43 
eSO 
e5l 
e52 
e53 
e60 
e6l 
e62 
e63 
e70 
e71 
e72 
e73 

e99 

= mux( b2,b12,b22,b32):dcd(d1,dO) 
= mux(b42,bS2,b62,b72):dcd(d1,dO) 
= mux( !O,bll,b21,b31):dcd(d11,dlO) 
= mux(b41,b51,b61,b71):dcd(dll,dlO) 
= mux( b2,b12,b22,b32):dcd(dll,d10) 
= mux(b42,bS2,b62,b72):dcd(dll,dlO) 
= mux( !0,bll,b21,b31):dcd(d21,d20) 
= mux(b41,b51,b61,b71):dcd(d21,d20) 
= mux( b2,b12,b22,b32):dcd(d21,d20) 
= mux(b42,bS2,b62,b72):dcd(d21,d20) 
= mux( !0,bll,b21,b31):dcd(d31,d30) 
= mux(b4l,bSl,b6l,b71):dcd(d3l,d30) 
= mux( b2,b12,b22,b32):dcd(d31,d30) 
= mux(b42,bS2,b62,b72):dcd(d31,d30) 
= mux( !0,bll,b21,b3l):dcd(d4l,d40) 
= mux(b41,bSl,b6l,b7l):dcd(d4l,d40) 
= mux( b2,b12,b22,b32):dcd(d4l,d40) 
= mux(b42,bS2,b62,b72):dcd(d41,d40) 
= mux( !0,bll,b21,b3l):dcd(dSl,dSO) 
= mux(b4l,bS1,b6l,b71):dcd(d51,dSO) 
= mux( b2,b12,b22,b32):dcd(dS1,dSO) 
= mux(b42,bS2,b62,b72):dcd(dS1,dSO) 
= mux( !0,bll,b2l,b31):dcd(d61,d60) 
= mux(b4l,bS1,b61,b71):dcd(d61,d60) 
= mux( b2,b12,b22,b32):dcd(d61,d60) 
= mux(b42,bS2,b62,b72):dcd(d61,d60) 
= mux( !O,bll,b2l,b31):dcd(d71,d70) 
= mux(b4l,bSl,b6l,b71):dcd(d71,d70) 
= mux( b2,b12,b22,b32):dcd(d7l,d70) 
= mux(b42,bS2,b62,b72):dcd(d7l,d70) 

= dl03 bl 

.bkO we 

.bkO 

.bkl we 
· bkl 
.bkl we 
· bkl 
.bk2 we 
· bk2 
· bk2 we 
.bk2 
· bk3 we 
.bk3 
.bk3 we 
.bk3 
.bk4 we 
.bk4 
.bk4 we 
· bk4 
.bkS we 
.bkS 
.bkS we 
.bkS 
.bk6 we 
· bk6 
.bk6 we 
.bk6 
.bk7 we 
.bk7 
.bk7 we 
.bk7 

.cpua-go-we 

m26l el03,el02,elOl,elOO = dcd(dlOl,dlOO)/dl02' .cpua bank decode 
el07,el06,elOS,el04 = dcd(dlOl,dIOO)/dl02 a" " 

ts = 2 -------------------------S qcells -----------------------9.2---

m322 fO 
f1 
f2 
f3 
f4 
fS 
f6 
f7 

= el d2 e3 +eO d2' e2 +e99 elOO b2 .bkO we 
= ell d12 e13 +elO d12' e12 +e99 elOl b2 .bkl we 
= e2l d22 e23 +e20 d22' e22 +e99 el02 b2 .bk2 we 
= e3l d32 e33 +e30 d32' e32 +e99 el03 b2 .bk3 we 
= e4l d42 e43 +e40 d42' e42 +e99 e104 b2 .bk4 we 
= eSl dS2 eS3 +eSO dS2' eS2 +e99 e10S b2 .bk5 we 
= e6l d62 e63 +e60 d62' e62 +e99 e106 b2 .bk6 we 
= e71 d72 e73 +e70 d72' e72 +e99 el07 b2 .bk7 we 

ts = 0 ---------------------------------------------------------------

m39l gO-7 = fO-7 ; t2 
glO-17 = gO-7 i8S ; t2 

.bkO-7 we cpl 

.bkO-7 we cp2 

ts = 1 ---------------------------------------------------------------

m202 hO-7' = gO-7' g10-l7' .bkO-7 we cpl-2 

~ ts = 1 ------------------------29 qcells----------------------- 9.1---

m26l j3,j2,j1,jO = dcd(dl,dO)/d2' 
I 

.bankO go-cpu 
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m286 
m285 
m286 
m285 
rr:286 
m285 
m286 

eLiE!ct 

c41 
c42 
c43 
c44 
c45 
c46 
c47 
c48 -

carq:/(011 hD4,o10 hD5,aD9 b(6) 
sum(008 b07,007 bOB,006 b(9) 

corry(oUB hD7,a07 b08,00E. b09) 
sum(oD5 bl0,o[l4 bl1,e.03 b12) 

corr~~oDS h1D,004 b11,oU3 ~12) 
sum(olJ2 b13,oOl b14,oDD b::'S) 

~arr~(oU2 b13,oD1 b14,oDD b15) 
012 bU:; 

.sum bi1. n-29 
· sum b it. n-30 
.sum bit n-29 
· sum bit rr-3D 
.sum bit n-29 
.sum bit rr-3D 
· sum b i1. n-29 
.sum bit n-3D 

l.s = 10/19 ------------------------------------------------------------------

m28S 
m286 
m28S 
m286 
m28S 
m286 
m2BS 
ITI285 
rr!2D2 

m2BS 
- ITI2Bf. 

-. .... ~ 
rr..:.o::. 

m285 
;:-:285 

m28S 
n",2B5 
rr~2~2 

m285 
.m285 
1:'128S 
m285 
m2D2 

E!Liect 

cSO 
cSl 
c52 
~53 = 
c54 
::5S 
x:S6= 
::57 
x:SB 

C£1 
I:62 
cE3 

co5 
c66 
cO; 
eGB 

c7D 
c71 
c72 
c73 
c74 

sum(c11 bOS,alD bD6,oD9 h07) 
corr~Ca11 bD5,01D hD6,009 h(7) 

sum(oDB bDB,cD7 b09,oD6 hlD) 
corr~(oDB bOB,oD7 b09,006 blD) 

sum(cD5 bl1,oD4 b12,oD3 b13) 
corry(oDS bll,004 b12,oD3 b13) 

sumCct2 b14,cUl blS.cDD b16) 
corryCoD2 b14,oOl blS,aUD b:6) 
012 bD4 

sum(c11 bD6,a1D bD7,cD9 bDB) 
carry{011 bUo,olD bD/,oD9 bD8) 

suntaDB bD9.oD7 blD,oD6 b::'l) 
cor-ry(0:J8 bD9.oa7 bHl.aD6 bl1) 

sum(oD5 b12,oD4 b13,c03 b14) 
cor-rl:j(orlS b12,oD4 b13,or,3 b1-4) 

sur,(oU2 bl"5,oD1 b1D,aUD 017) 
corry(oD2 b15,001 bl£,oDD b17) 
012 bDS 

sum(a11 bD7,olD bDB,c09 b09) 
sum(oD8 blD,oD7 bl1.c06 b~2) 
sum(oDS b13,oD4 b14,cD3 b1S) 
sum(oD2 b16,oDl b17,oOD blB) 

012 b06 

.sum bi1. n-29 

.sum bit n-28 

.sum b11. n-29 

.sum bit n-2B 
.sum bi1. n-29 
.sum bi1. n-28 
.sum bi"t n-29 
• sum bit. n-28 
.sum bi1. n-29 

.sum bi"t n-28 

.sum bi"t n-27 

.sum bit rr-28 

.sum t.i1. n-27 
• SLm1 b i-t r.-28 
• sum b ;~ 

• v n-27 
• sum b 11. n-2i3 
.surr, bit n-Z'7 
.sum b i"t n-2B 

· sum b it n-27 
.sum bi"t n-27 
.sum bi"t n-Z"l 
• sun b i"t n-27 
.sum bi1. n-27 

~s = 2~ .... --------------.... ----------------.... --........ ------------------------

m2Bl 
m251 

1i12Bl 

m281 

m281 
r.-.281 
rrl2Bl 
m281 
m281 
IT,281 

rn281 
m2B::' 
m281 
:':"12B:" 
m281 

m281 

dDD sum(cDD.cD1.cD2) 
dDl : carr~(cDD.cOl.cD2) 

0[;2 
C::03 
dD4 
dDS 

diD 

c13 
d14 
d15 

d2:J 
021 
o'~" '--

d23 

d25 

d30 

sum(~D3.clD,c::'2) 

carr~(cD3,clD.c12) 

sur, ( c14 ,c10. c18) 
co~r8(c14,c16,clB) 

sum(cii,c13,clS) 
carr~Cc11,c13,clS) 

sum(c17,c2D,c22) 
corry(c17,c2D,c22) 

sum(c24,c26,c28) 
cor-ry(c24,c26,c28) 

surn(cZ::',c23,c25) 
cor ryCc2i,c23,c25) 

SUITI ( c27 , c3D , c32) 
carry(c27.c30,c32) 

SLI!TlCc34, c3f., c3E:) 
corry( c34, c3E., ~38) 

sum(c31,c33,c3S) 
HT\' -n~~j 

.Sur, bit n-33 

.sum bit n-32 

.sum bit 

.Surl bit n-32 

.sum bi"t n-33 

.sum bit n-32 

.sum bit n-32 

.sum bit r.31 

. sur, bi1. n-32 

.sum bit n-31 

.sum bit n-32 
· s·um bit rr-31 

.sum bit n-31 

.sum bit n-3D 

.sum bit n-31 
• surn bit n-30 
· SLI!TI b i"t n-31 
.sum blt n-30 

.sum bit n-3D 
~ ~ Q 

) 



) 

'-

). 
.-

') 
/ 

m39i F3 ., E3 D70' 
X377 R22-i0 J22-i0 
x377 R24-23 J24-23 
x377 R26 J26 
x377 R27 • .127 
x377 R28 • .128 
M39i FSO DSO D70' 
m39i F60 =D60 IT2 
m391 F6i "D61 D70' 

m391 F70 =D701T2 

TS .. "' 10/17 ---

M284 F300 - FO 
m284 F3S0 .. FSO 
m284 F361-360= F61-60 
m284 F370 '" F70 

TSo: 20/27 

M284 F200 0: F300 
m284 F250 = F350 
m284 F261-260'" F361-360 
m284 F270 F370 

;T2 
;T2 

;T2 
;T2 
;T2 
iT2 

;T2 

iT2 

.SIGN BIT 

.EXP J+K 

.EXP J+K 

.EXP BORROW 52-48 
57-53 
62-58 

.. 

TS = 18/23 ---.-----------------------------------------

M228 Fl00' 
0: ** " F200 

m228 F150' c **" F250 
m228 F161-160' '" ** " F26i-260 
m228 F170' ** " F270 

TS= 0/7 
· (CP= IN+3) 

X377 R3 =Fl60 ;T2 .STRONG ROUND TRUNCATE 
x377 R4 =Fl61 IT2 • COMPLEMENT 
x377 R5 0: Fl50 ;T2 · INTEGER 
x377 R6 = FlOO ;T2 . UNDERFLOW 
x377 R8 ., Fl70 IT2 .GO ADDRESS MPLY 
x377 R9' .. Fl70' Fl00' ;T2 .UNDERFLOW TO 
M39i G2 F2 IT2 · RANGE EP.ROR 
m391 G3 .. F3 ;T2 .SIGN BIT 

.CP=IN + 4 
M391 H3-2 = G3-2 ; T2 .SIGN, RANGE 

TS .. 9/15 --------------------------------------------

M228 H213-212' = ** " H3-2 

TS .. 18/23 ---------------------------------------~-----

M228 H113-112'"' ** " H213-212 

TS = 27/33 --------------------------------------------

M228 H13-~2' .. ** " H113-112 

TS .. 0/7 

X377 
x377 

R7 
R25 

"H12! T2 
=H13; T2 

.CP = IN + 5 

. RANGE 
SIGN BIT 

MH28 



TS = 9/15 ------------------------------------------------------------

X201 RO 

M203 

M219 
M226 

5 Rl 
R2 

BO 
81 
B2 

B4 
B5 
B6 

B7 
B8 

= Al AO' 
= Al AO 
= AO 

= AID' All' A12' A13' A14' A15' 
= A16' A17' A18' A19' A20' A21' 
= A22' A23' A24' 

= A30' A31' A32' A33' A34' A35' 
= A36' A37' A38' A39' A40' A41' 
= A42' A43' A44' 

= A23 A24 + A43 A44 
= A25 \ A45 

.CONSTANT A 

.CONSTANT 8 

.CONSTANT C 

· EXPJ 5-0 =0 
.EXPJ 11-6=0 

14-12=0 

.EXPK 5-0 =0 

.EXPK 11-6=0 
14-12=0 

.OPERAND UNDEFINED 
· SIGN 8IT 

,- .. 
~ M228 2 823-11 = A23-11 \ A43-31 .ENABLE EXP J+K 

.. - .. - 810 ---. --= AI0 \ A30 
824 = A24 \ A44 . 
B43-30 = A23-10 A43-30 .CARRY EXP J+K 

TS = 18/23 -----------------------------------------------------------

M200 

M202 
~1202 

CO 
Cl 
C2 
C3 

M219 C10 
M212 C11 
M213 C12 

M321 C13 

2 C14 

M213 CIS 

M321 C16 

M201 
M203 

C20 
C21 

= BO 81 82 
"" 84 85 B6 
= B7 
= B8 

· EXPJ=O 
.EXPK=O 
.OPERAND UNDEFINED 
.SIGN BIT 

= 831 + B30 Bl1 .CARRY 1-0 
= 830 Bl1 B12 + B31 B12 + B32 . 2-0 
= B30 Bll B12 B13 +B32 B13 + B31 B12 B13 &. 3-0 

B33 
= PCARRY(B34,B33,B32,B31,830,0 ,814,813,B12,B11,# ) 

.C13=CARRY 4-0 
= PCARRY(B35,B34,B33,B32,B31,B30,815,814,B13,B12,B11) 

.CI4=CARRY 5-0 
= 836 817 818 B19 + 837 B18 819 + & .• CARRY 9-6 

839 + 838 B19 
= PCARRY(B41,B40,B39,838,B37,B36~B21,B20,B19,B18,BI7) 

- .CI6=CARRY 11-6 

= B19 B18 B17 816 
= 821 820 B19 B18 B17 B16 

.ENABLE 9-6 
· ENABLE 11-6 

TS = 26/32 -------------------------------------------------------------
M219 C30 = B36 + C14 816 .CARRY 6-0 
M212 C31 = C14 B16 817 + 836 817 + 837 7-0 
M213 C32 = C14 816 B17 B18 + B36 B17 818 + & 8-0 

838 + 837 818 
M219 C33 = CIS + C14 C20 9-0 
M212 C34 = C14 C20 820 +C15 820 + 840 10-0 
M219 C35 = C16 + C14 C21 11-0 
M212 C36 = C14 C21 822 +C16 822 + 842 12-0 
M213 C37 = C14 C21 822 823 + C16 822 823 + & 13-0 

843 + 842 823 

M202 CI24-111= B24-11 
HTV-0834 C130 = B30 4-50 eRA Y PROPRIETARY 
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i nput:s: 

iOO-23 1:.s=40 • I 1"3 
i30-53 1:.s=4D .11=3 
i60 1:.s==40 .Il =3 
i61-62 1:.s=39 .11=3 
i63 1:.s=31 .11=2 
;98-99 1:.s==00 .clock 

outputs: 

rOo-23 1:.s==28 • ; 1==2 
r24 1:.s=35 • I 1-=3 
r25 1:.s==27 .11=2 
r26 1:.s==2£ .11=2 
r2'7 1:.s=26 .11=2 
r2B ts=26 .11 =2 
r29 1:.E=2B .11=2 
-3D 1:.s=25 .11=2 

) 

m293 -aDO' inD; 1:.2 
m293 -001 ' iOl; "t2 
11"12133 -002' i02; t2 
m253 -aD3' = ilJ3; 1:.2 
rn2S3 -aD4' iD4; t2 
m::::93 -aDS' iDS; "t2 
m293 -aD6 ' iD6; t2 

.-,0 ..... rrl_ ,./';' -007' i07; "t2 
rra2S:::: 

_. 
aOB' ;08; ~2 

m293 -0[,9' i09; "t2 
;1'l2S3 -olD' i1D; ... -. .. c:. 

rn2S3 - • <if , C.l. .... ill; "t2 
;.:29:: -012' .... "':1. "t2 1..L~" 

TTl293 -c13' i.13 ; t2 
m253 -·014 ' i14 ; "t2 
rr.293 -al~' ilS; 12 
m293 -elf.' ;lb; -t.2 
rr.293 -a17' i17; "t2 
rn29::: -018' ;18; "t2 

"'9-' -a19' ;19; t2 '}<- ~. 
..,c"":' -020' i20; 1:.2 .~.,J_. 

_/rr.29::;: -021 • ;21 ; 1:.2 
m293 -022' ;22; t2 
m293 -023' i23; "t2 

HTV-0834 

J operand bas 24 1:.0 47 
K operand bi"ts 24 1:.0 47 
signs unequa: 
section carr!:! 
sect fon enable 

-final sum bits 24 1:.0 47 
section carry 
section enable 
sum bits ?A 

... "1 "to 31 DO 
sum hits ~") .. .:... to 39 DO 
sum bits 4D teo ~7 DD 
sum bi"ts 24 "to ...... ... , DD 
sum bit 24 

.J operand ..... 
C1 .... n+[:[: 

.~l operand bit n+el 

.J operand ::'i~ n+82 

.J operand bit n+D3 

.J oper·anci bIt n+D4 

.J operand bit n+OS 

.J operand bit n+D6 

.J operand bit n+D7 
• J operand bit . n+8E: 
.J operand bit n+D9 
.J op2rand bit n+""t"' ... L' 

.J operand bit n+l1 
.J operand bi~ n+12 
.J operand bit n+13 
.J operand bi~ n+14 
.J operand bit n+15 

T operand bit. n+16 .oJ 

.J operand bit. n+17 

.J operand· b~t n+iB 

.J operand bit n+19 

.J opercmci bit n+20 

.J operand bit n+21 

.J op2r and bit n+"'"' i...'-

.J operand bit. n+23 

4-51 

(cp2) 
(cp2) 
(cp2) 
(CF3) 
(cp3) 

Ccp4) 
(cp3) 
(cp3) 
(cp4) 
(cp4) 
(cp4) 
(cp4) 
(:::p3) 

(-false) 
(fal se) 
("true) 
(1;/4') 

(true) 
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2 d42 z: ;46 ; t2 4 
3 dSO-SI = iS4-S5;t2 S 
2 d52 i 56 ; t2 5 
3 d60-61 = i64-65;t2 6 
2 d62 = i66 ; t2 6 
3 d70-71 = i74-75;t2 7 
2 d72 i76 ; t2 7 

ts = 1 ----------------------96 qcells-----------------------9.1---

m259 eO-2 = mux{bO-2 , bI0-12, b20-22, b30-32):dcd{d1,dO).bkO addr 
e3-S = mux{b40-42, bSO-52, b60-52, b70-72):dcd(dl,dO).bkO addr 

m2S9 e10-12 = mux{bO-2 , b10-12, b20-22, b30-32):dcd{dll,dlO).bkl addr 
e13-1S = mux{b40-42, bSO-52, b60-62, b70-72):dcd(dll,dlO).bki addr 

m259 e20-22'= mux{bO-2', b10-12', b20-22', b30-32'):dcd{d2I,d20).bk2 addr 
e23-25'= mux{b40-42',b50-52',b60-62',b70-72'):dcd(d2I,d20).bk2 addr 

m259 e30-32'= mux{bO-2',b10-12', b20-22', b30-32'):ocd{d31,d30).bk3 addr 
e33-35'= mux{b40-42',b50-52',b60-62', b70-72'):dcd{d31,d30).bk3 addr 

m259 e40-42 -mux{bO-2 ,b10-12 ,b20-22 ,b30-32 ):dcd(d41,d40).bk4 addr 
e43-45 =mux{b40-42 ,b50-52 ,b60-62 ,b70-72 ):dcd{d41,d40).bk4 addr 

m259 eSO-52 =mux{bO-2 ,b10-12 ,b20-22 ,b30-32 ):dcd(d51,dSO).bk5 addr 
e53-55 =mux{b40-42 ,b50-52 ,b60-62 ,b70-72 ):dcd(d51,d50).bk5 addr 

m259 e60-62'=mux{bO-2' ,b10-12',b20-22',b30-32'):dcd(d61,d60).bk6 addr 
e63-65'=mux(b40-42',bSO-S2',b60-62',b70-72'):dcd(d61,d60).bk6 addr 

m259 e70-72'cmux(bO-2' ,bIO-12',b20-22',b30-32'):dcd(d71,d70).bk7 addr 
e73-75'-mux(b40-42',b50-52',b60-62',b70-72'):dcd(d71,d~O).bk7 addr 

m202 e102 = d2 
e112 = d12 
e122 = d22 
e132 = d32 
e142 = d42 
e152 = d52 
e162 = d62 
el72 ... d72 

ts = 2 -----------------------24 xcells-----------------------9.2---

x251 rQ .. mux(eO, e3) :dcd(elO2) .bankO addr 
x254 rl c mux(e1 e2', e4 e5'):dcd(e102) o cs-O 

r2 c mux(e1' e2', e4' e5'):dcd(e102) o cs-1 

x251 r3 = mux(e10, e13) :dcd(e112) . bankl addr 
x254 r4 = mux(ell e12' , e14 e15') :dcd(e1l2) I cs-O 

r5 = mux(ell' e12' , e14' e15') :dcd(e112) I cs-1 

x251 r6 = mux(e20, e23) :dcd(e122) . bank2 addr 
x254 r7 = mux(e21 e22', e24 e25'):dcd(e122) 2 cs-O 

r8 = mux(e21' e22', e24' e25'):dcd(e122) 2 cs-1 

x251 r9 = mux(e30, e33) :dcd(e132) .bank3 addr 
x254 rIO = mux(e31 e32' , e34 e35'):dcd(e132) 3 cs-O 

rll = mux(e3I' e32' , e34' e35'):dcd(e132) 3 cs-1 

x251 r12 = mux(e40, e43) :dcd(e142) .bank4 addr 
x254 r13 = mux(e41 e42' , e44 e45'):dcd(e142) 4 cs-o 

r14 = mux(e41' e42' , e44' e4S'):dcd(e142) 4 cs-l 

x251 r15 = mux(e50, e53) :dcd(e152) .bankS addr 
x254 rI6 = mux{e51 e52' , e54 e55') :dcd(eIS2) 5 C$-O 

HTV-0834 4-52 eRA Y PROPRIETARY 
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eject 
TS = 0/6 

M293 Xo-6'=I7-13;T2 Y3 

M291 XllO',XlO'=I9S;T2 • CDNIROL Il.lMP 

Xll '=XlO' ;T2 

Xl2=YS;T2 

Xl3=Ul2;T2 

TS = 10/47 

M279 YO'=ClOO XO'+ClOO'XO+ClOl Xl'+ClOl'Xl+Cl02 X2'+C102'X2+C103 X3'+Cl03'X3 

M277- Yl'=Cl04 X4'+Cl04'X4+C10S XS'+ClOS'X5+C106 X6'+C106'X6 

M393 Y2'=DLY(R36') 

M202 2 n'=Y2' 

M211 Y4'=XlO'+Xll 

M219 Y5=Y4+Xl2 Xl3'JlO' 

M207 Y10=I96 FO F3' Fl. 'Fa ZO 

M202 Yll=Y2 ZOe 

TS = 30/37 

M201 12 ZO=I90 191 192 193 

TS = 0/7 

X227 Ro-6=B0-6 Blo-16;T2 

TS = 10/17 

X212 R07 '=H2O H2 '10 ,+ mo 

X201 R08,Z8=Hl0 m09' 

R09=fn.l m09' 

HTV.:0834 

• mx;m a::NIK>L IlJMP 

.005 (i2) mrER BREARroINI' 

.mID PMH 

• ISSUE 

• P REX;ISTER 

.BRANClI m CIP 

.ENl'ER LIP 01 

.ENl'ER LIP 1 

4-53 CRAYPROPRlETARY 



K4=I34 I35:'1'2 .So=o 

K5=I36;'1'2 .SO SIGN BIT 

'IS = 10/17 

M277 ID'=KO'H4+Kl'H4+KO Kl H5+K2 H6+K2'H7+H2' • GO AO ERAMO! 

Ll. '=K3 'H4+K4 'H4+IO K4 H5+K5 H6+K5 'H7+H3' .GO SO BRANO! 

M202 L2-3=Ho-1 .005,006-007 

L4=J100 .ENTER EXaIANGE P 

M212 L5=ID. +Xl.10+Jl10 .006-007 + CD + M.C. 

M202 16 '=H2O JlOO' 
eject 
'IS =-0/6 

M291 MlOo-104,MO-4=B2-6 Wo-4;'1'2 • m READ ADDRESS 

Ml05-106,MS-6=V7-8:'1'2 • m READ IlJFFER 

M278 4 J:If] '=VO 'Vl. I41;T2 .ENABIE READ 
) 

2 MB--v2 'V4 'VS;T2 .GO READ m 0 

2 M9=V3 'V4 'V6;T2 .GO READ m 1 

M291 Ml10,Ml0==V2 V4';'1'2 • IBO RE'AIXXJI' VALID 

Mll1,Ml1=V3 V4';'1'2 • m1 REAIXX1I' VALID 

M291 NlOo-I04 ,NO-4=Wlo-14:T2 · m WRITE ADmESS 

NlOS-l06 ,NS-6=U8-9;'1'2 · m FJm:H ElJFFER 

2 N7=I41;T2 • FEIai ACI'IVE 

M293 2 N8=I42;T2 .GO·WRITE 

N9=U3:T2 • FJm:H END AmJND 

M291 Nl0=N7 ;'1'2 • FEl'<li ACl'!VE OEIAYED 

M293 Nll-16'=Nl-6' ;'1'2 • WRITE ADI:mSS DEIAYED 

M291 N2o-24=W2o-24 ;'1'2 • FErCH STARI'lNG ADDRESS 
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TS = 10/17 ------------------------------------------------------------------

M221 FO-1=E2-3'EO-1'\E2-3'E10 .BIT ENABLE 

F2-3=E2-3 EO-1 \E2-3 E10 .BIT CARRY 

F4-5=E12' EO-1'\E12' E10 .Sk FOR 050,051 

M202 F6'=K13'K14' .SELECT T OR S1 TO MEM 

F7=E32 

TS = 20/27 ------------------------------------------------------------------

M254 GO-1=MUX(F2-3,FO-1'F2-3'):DCD(E11) .S LOGICAL 

G2-3'=MUX(C20-21'E10',C22-23'E10'):DCD(S3) .S1 FOR 050 

X204 I,G4= II II FO'F2' .SUM 0 CP3 

X221 II, G5=F2\F 1 'F3 ' 1 

X201 II,G6-7=E30-31 

TS = 32/38 ------------------------------------------------------------------

M254 

M314 

M2S4 

M225 

M2S4 

HO-1=MUX(I10-11 V2,I8-9 V2):DCD(S4') 

H2-3=G2-3 F4-S V3 S4+GO-1 V3 S4+116-17 V3 S4' 

H4-S=MUX(I14-15 V4,I13-14 V4):DCD(F7) 

H6=(I18+VS')\(G6+V5')' 

H7=(I18 G6+vS')\(G7+VS')' 

H8-9=MUX(I16-17 K13,E2-3):DCD(K14) 

@ H10-11=HO-1'H2-3' 

H12-13=H4-5'H6-7 

.Ak,CON,VM + ST,SM,RT 

.T + LOG 

• SHIFT 

.S ADD CP5 

.T OR Si TO HEM 

TS = 40/47 ------------------------------------------------------------------

X201 I,JO-1=G4-5 .SUM CP3 
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TS = 20/27 

M202 DO=Z8 H8 

M211 01=Z8 H8+CO 

M207 

eject 

03= # # Cl. C2 

D4= # # Cl. C2 C3 

D5= # # Cl. C2 C3 C4 

D6= # C5 C1 C2 C3 C4 

07= # C6 C2 C3 C4 C5 

TS = 30/37 

M221 EO=I17 DO' \CO 

El.=I17 01 '\Cl.' 

M226 E2=(I17 01'+Cl.')\(Z999+C2') 

M225 E2'=(I17 01'+Cl.')\(Z999+C2') , 

EJ-6'=(I17 01'+03-6')\(Z999+C3-6') , 

M202 E10'=I15 I16 

El.l'=I17 

M21.2 El.2'=I17 CO'+Cl.'+07'QO' 

El.3 '=I17 CO '+Cl. '+07' 

·M202 El.4=Ql 

M202 FO'=I1.5 

Fl.-3 '=I2o-22 

M261 F4,FS,F6,F7=DCD(I20,I19) 

M202 F8'=I18 

TS = 40/47 

M207 GO=FO F3' Fl. • F8 'ZO 

HTV-0834 4-56 

) 

.ADVANCE P BY 2 

• ENABlES 

.PH OR Pt2, 

• 'IW:) + 'lHREE PARCEL m NIP 

• 'lHREE PARCEL m NIP 

• aJRRENr IB IDRD VALIO 

.NIP 005-007,01X BRANCH 

hl.,h2,gO 

DECl)DE hl., hO 

.005(i2) , 
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) 1 IOCATION 01 CRAY Y-MP WIRE TABS SjN 1001 01-08-88 PAGE 1 

) 

SOURCE DESTmATION I 
TERM pm TS I.OC TERM pm TS!EN I DESCRIPI'ION 

I 

OO-IOOO zaf25 43 <- 01 10-R003 zab01 10 22 I cruo Address Bit 0 
00-I001 zaf24 42 <- 01 10-R015 zbb27 10 22 I cruo Address Bit 1 
00-I002 zaf23 44 <- 01 10-R029 zCb01 10 23 I cruo Address Bit 2 
00-I003 zbg08 44 <- 01 10-R041 zdb27 10 23 I cruo Address Bit 3 
00-I004 zbg07 44 <- 01 10-R005 zaf12 10 24 I cruo Address Bit 4 
00-I005 zbg06 45 <- 01 10-R018 zbe18 10 24 I cruo Address Bit 5 
00-I006 zaf01 42 <- 01 10-R031 zcf12 10 22 I cruo Address Bit 6 
00-I007 zaf02 42 <- 01 10-R044 zde18 10 22 I cruo Address Bit 7 

I 

00-I008 zaf26 42 <- 01 10-R006 zag16 10 21 I cruo Address Bit 8 
00-I009 zaf27 42 <- 01 10-R019 zbf16 10 22 I cruo Address Bit 9 
00-I010 zbhl8 42 <- 01 10-R032 zcg15 10 21 I cruo Address Bit 10 
00-I011 zbhl7 41 <- 01 10-R045 zdf16 12 20 I cruo Address Bit 11 
00-I012 zbhl6 42 <- 01 10-R046 zdhlO 11 21 I cruo Address Bit 12 
00-I013 zah26 43 <- 01 10-R008 zahl8 10 22 I cruo Address Bit 13 
00-I014 zahl7 41 <- 01 10-R021 zbg12 11 20 I cruo Address Bit 14 
00-I01S zahl6 41 <- 01 10-R034 zchl8 10 20 I cruo Address Bit 15 
------------------------------------+-----------------------_._-----
00-I016 zae26 41 <- 01 10-R047 zdg12 11 20 
00-I017 zae14 37 <- 03 10-R043 zdf05 10 19 
00-I018 zae22 33 <- 03 10-R004 zae10 10 14 
00-I019 zai24 32 <- 03 10-R005 zaf12 10 12 
00-I020 zad27 40 <- 17 OO-ROOO zaj21 27 62 
00-I021 zae15 44 <- 17 00-R001 zaj20 27 65 
00-I022 zbe01 42 <- 17 00-R002 zaj19 26 64 
00-I023 zbe02 42 <- 17 00-R003 zaj18 27 64 

00-I024 zah27 43 <- 17 00-R004 zai15 25 64 
00-I025 zbe26 44 <- 17 00-R005 zai14 25 66 
00-I026 zbf01 45 <- 17 00-R006 zai13 26 66 
00-I027 zah03 44 <- 17 00-R007 zai12 25 65 
00-I028 zah05 44 <- 17 00-R008 zbi12 26 64 
00-I030 zaC20 44 <- 01 10-R002 zab20 11 23 
00-I031 zaj22 45 <- 01 10-R010 zak08 10 24 
00-I032 ibC20 45 <- 01 10-R016 zbb08 10 24 

cruo Chip Sel. Bit 0 
cruo Go Write 
cruo Abort 
cruo Abort 
crua Sec. 0 Write Data Bit 0 
crua Sec. 0 Write Data Bit 1 
crua Sec. 0 Write Data Bit 2 
crua Sec. 0 Write Data Bit 3 

crua Sec. 0 Write Data Bit 4 
crua Sec. 0 Write Data Bit 5 
crua Sec. 0 Write Data Bit 6 
crua Sec. 0 Write Data Bit 7 
crua Sec. 0 Write Data Bit 8 
cruo GoSS 0 
cruo GoSS 1 
cruo GoSS 2 

-------------------------------------+-----------------------------
00-I033 zbj04 43 <- 01 10-R022 zbk21 11 22 
00-I034 z0C20 44 <- 01 10-R028 zcb20 11 23 
00-I035 zcj04 44 <- 01 10-R036 zck08 10 23 
00-I036 zdC22 45 <- 01 10-R042 zdb08 10 24 
00-I037 zdj15 41 <- 01 10-R048 zdk21 11 20 
00-I040 zac07 44 <- 01 10-ROOO zaa27 10 23 
00-I041 zad21 44 <- 01 lO-R001 zaa01 10 23 
00-I042 zai07 43 <- 01 10-R011 zal20 11 22 

00-I043 zaj21 43 <- 01 10-R012 zal08 11 22 

HTV-0834 4-57 

cruo GoSS 3 
cruo GoSS 4 
cruo GoSS 5 
cruo GoSS 6 
cruo GoSS 7 
cruo GoSS 0 * Bank Bit 2**2' 
cruo GuSS 0 A Bculk. BIL 2**2 
cruo GoSS 1 * Bank Bit 2**2' 

cruo GoSS 1 * Bank Bit 2**2 

eRA Y PROPRIETARY 



SPECIAL CHARACTERS 

1) \ 

2) !O 

3) # 

4) & 

5) 

6) eject 

7) FORCE -

8) CLOCK -

9) *,(3) 

10) (2) 

11) (4) 

12) $ 

13) A 

14) A' 

15) + 

16) AB 

17) rO - 8' 

18) @ 

HTV-0834 

Indicates an exclusive-or function 

Force 0 (or Z999) 

Indicates a forced 1 

Continue boolean on next line 

Begin comment field 

Page eject command 

On face sheet instead of LL = Indicates TS = X 

On face sheet instead of LL = Indicates clock inputs 

* and(!) inputs are connected to an input follow (lower level series gate input). 
Unmarked upper level inputs and(!) inputs can be connected to package pins while 
* input cannot. 

Number in ( ) at input indicate fan-in other than 1 

Number in ( ) at output indicate the total number of internal wire OR's 

$ at the output indicate internal collector dots 

Indicates A not 

Indicates A not 

Indicates an Ored function 

Indicates that A is Anded with B 

Indicates that rO-r8 are all inverted or that rO', r1', r2', r3', r4', r5', r6', rT, r8' 

Wtred-OR condition in theory, or Wired-And in electron flow 

Hardware Trng. )" 
YM17109 J.E.S. _ 
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MCA2500 ECL MACROCELL LIBRARY 

331 

FORMAT EXAMPLE 

MACRO NUMBER 

NUMBER OF MCELLS REQUIRED 
TIME SEGMENT DELAY (upPER LEVElILOWER LEVEL) 

1/2 6/8 [2Y2'] 
hh 

INVERTED OUTPUT IP A V AnABLE 

NORMAL OUTPUT r rrnTERNAL mvERSION 

2Y2 = AB(C)' + DE + FG 
I~ I~ I , 

Y 
MACRO FORMAT 

~......f-" 1 or 2 rna DRIVE 

NUMBER OF INTERNAL WIRE-ANDS (BLANK = 1) 

MACRO BOOLEAN FORMATS 

MUX x = MUX (0,1): DCD (2°) 

MUX X = MUX (0,1,2,3) : DCD (2 1 , 20 
) 

DCD 3210 = DCD (2 1 , 2 0 ) 

SCY Sum, Carry = SCY (A,B,C,D) 

PCY X = PCY (C5,C4,C3,C2,C1,CO:E5,E4,E3,E2,E1) (M321) 

DIP X = DIP (true, complement) DIFFERENTIAL RECEIVER 

SPECIAL SYNTAX 

c.COMMENT $FIRST-LAST,STEP 

.DATA BITS $0-15,1 

X{Z1 OUTPUTS X--- Rxx, (Zl output) = (boolean) 

Z10UTPUTS X--- # ,(Z1 output) = (boolean) True, False = (boolean) 

M/SLATCHES M291 (master output) , (slave output) = AB ; t2 
or 

M291 (slave output) = AB ; t2 Hardware Tmg. 
YM17110 J.E.S. 
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MCA2500 MACRO 

M Mcell t8 Boolean~ 
------------------------------------~-------- ) 

M200 1/4 

M201 1/4 

M202 1/4 

7 [Y2'] Y2 = ABCDE 

6 [Y2'] Y2 = ABCD 

5 [Y2'] Y2 = AB 
EXOO>® 

M203 1/2 7/8 [Y2'] Y2 = ABCDEFGR 

M204 1 12 [Y2'] 4Y2=ABCDEFGIDKLH 
~ 

M207 1/4 6 [Y2'] Y2 = ABCDEF 

* * M211 1/4 6/8 [y21 Y2 = AB + CD 
** ** 

M212 1/2 7/8 [2Y2'] Y2 = ABC + DE + FG + HJ 

7 [4Y2'] Y2 = ABCD + EFG + HJK + LMN 

* * * * * 
M213 1 

M215 1 8 [4Y2'] Y2 = AB(C)' + DE(F)' + GR(J)' + KL + MN 
*** 

M219 1/4 6/8 [Y2'] Y2 = ABC + DEF 

** M221 1/4 7/8 [Y21 Y2 = AB \CD 

M223 1/2 7/8 

M224 1/2 7/8 

M225 1/2 7/8 

M226 1/2 7 

2 * 2 * 
2Y2=A \B\C\D 

2 * 2 * 
) 

2Y2 = (A \B \C\D)' 

2Y2 = (AB + C) \ (DE + F)' 

* * 
2Y2 = (AB + C ) \ (DE + F) 

* 
M227 1/2 6n [Y2'] 2Y2 = (A \B) (C), 

** 
M228 1/4 6n [Y2'] Y2 = A \ BC 

0123 * (!) 
M251 1 6/8 2Y2 = MUX(A,B,C,D):DCD(F,E) + (0)' 

o 1 * 
M254 1/4 7/8 [Y2'] Y2 = MUX(AB,CD):DCD(E) 

o 1 * * 
M255 1/2 5n [Y2'] Y2 = MUX(A,B):DCD(EF) 

[Y2'] Y2 = MUX(C,D):DCD(EF) 
01 * 

M256 1/4 516 [Y21 Y2 = MUX(A,B):DCD(C) 
0123 ** 

M259 1/2 6/8 [2Y2'] Y2 = MUX(A,B,C,D):DCD(G,EF) 

* * ** ** ** 
or [2Y2'] Y2 = A(G), (EF)' + B(G), (EF) + CO(EF)' + DG(EF) 

3 2 1 0 ® 
M261 1/2 516 2Y1,2Y1,2Y1,2Y1 = DCD(B,A)/C 

Hardware Tmg. 
YM17111 J.E.S. 

) 
/ 

HTV-0834 4-60 CRA Y PROPRIETARY 



MCA2500 MACRO 
M Mcell ts Boolean 

** ** ** 
M277 3/4 8/9 [3Y2'] Y2 = ABCD + EFGH + JKLM + NP + QR + ST 

* * ** * * * * 
M279 1 9 [4Y2'] Y2 = ABCD + EFGH + JKLM + NPQR+ ST + UV + wx+ YZ 

* * * * 
M280 1/2 7/9 [2Y2'] Y2 - ABCD + EFGH + JK + LM 

(Sum. Car) 4 * * 2* 

M281 1 7/8 2Y2,2Y2 = SCY(A,BC,D) 

(Sum,Car) * * * 
M282 1/2 11 Y2,Y2 = SCY(A,BC,DE) 

(Sum,Car) 22 * * 
M284 1/4 6/8 Y1,Y2 = SCY(AB,CD) 

M285 1/2 8/9 

M286 1/2 6 

2 2 * * 
2Y2 = SUM (AB,CD,EF) 

22* 22 * * 
2Y2 = CAR (AB,CD,EF) 

* * M311 1 7/8 [4Y2'] Y2 = AB(C), + DE(F)' + GID + KLM 
22 * * 

M312 1/2 6n [2Y2'] Y2 = AB«C), + (0)' +E) 
€)(!) 

M313 1/4 6n [Y2'] Y2 = AB(CD), 

*** ** 
M314 1/2 7/9 

) M319 3/4 7 

[2Y2'] Y2 = ABCD + EFG + HJK + LM 

* 
[3Y21 Y2 = ABC + DEF + GH + J 

*4 *3 3 2 
M321 1 8/9 [4Y2'] Y2 = PCY(C5,C4,C3,C2,C1,CO:E5,E4,E3,E2,E1) 

€)® ®0 ** ** 
or [4Y2'] Y2 = ABCDEF + GHJKLM + NPQR + STIJV + WX + YZ 

M322 3/4 6 [3Y2'] Y2 = ABC + DEF + GHJ 

* * ** ** 
M323 1 8/9 [4Y2'] Y2 = AB(C)' + DE(F)' -+ GH + JK + LM + NP 

M324 1 7 [4Y21 Y2 = ABCDE + FGHJK + LMNPQ + RSTIJV 

* ** M331 1/2 6/8 [2Y2'] Y2 = AB(C), + DE + FG 

M374 1/4 4 [Y2'] Y2 = DIF(A,B) 

DELAY GATES 

M278 1/4 7 

M393 1/4 7 

[Y11 Y1 = DL Y(ABC) 

[Y11 Y1 = DL Y(AB) 

Hardware Tmg. 
YM17112 J.E.S. 
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MCA2500 MACRO 
M Mcell ts . Boolean 

--" 
LATCHES ) 

* * 
M278 1/4 0-6 [Yl1 Yl = ABC;t2E 

* * * 
M291 1/2- 0-6,16 [mYl'] mY 1 ,[sYl'] sYl = AB;t2 E + (C), 

M293 1/4 0-6 [Yl'] Yl = AB;t2 E + (C), 

* * 
M391 1/2 43-6 [sYl'] sYl = AB;t2 + (C)' 

) 

Hardware Tmg. 
YM17113 J.E.S. 
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MCA2500 MACRO 
., 

) X Ocell ts Boolean 

X20l 1 7 [X'] X=AB 

8 [ZI'] ZI = 

X202 1 8 [X'] X=ABCD 

·9 [ZI'] ZI= 
** 

X203 1 7/9 [X'] X=AB(CD)' 

8/10 [Z11 ZI= 
** 

X204 1 7/9 [X'] X=ABCD 

8/10 [ZI'] ZI = 

X205 1 8 [X1 X=ABCDE 

9 [ZI'] ZI = 
** 

X211 1 7/8 [X'] X=AB+CD 

7/9 [ZI'] ZI = , 
\ 
). ** 

X212 1 7/9 [X'] X=ABC+DE / 
" 

8/10 [ZI'] ZI = 
** X221 1 8/9 [X'] X=AB\CD 

8/10 [ZI'] ZI = 
o 1 * 

X251 1 7/9 [X'] X = MUX(A,B):DCD(C) 

8/10 [ZI1 ZI = 
o 1 * 

X252 2 7/10 [X'] X = MUX (A,B):DCD(E) 
o 1 

[X1 X = MUX(C,D):DCD(E) 

8/10 [Z11 ZI = 

[ZI'] ZI = 
o 1 ** 

X254 1 7/9 [X'] X = MUX(AB,CD):DCD(EF) 

8/9 [ZI'] ZI = 

X271 1 6 [X'] X = D1F(A,B) 
Hardware Trng. 

) 5 [ZI'] ZI = 
YM17114 J.E.S. 

HTV-0834 4-63 eRA Y PROPRIETARY 



MCA2500 MACRO 

X Ocell ts Boolean 

LATCHES 

* * * 
X291 2 0-7,17 [mX'] mX ,[sX'] sX = AB;t2 E + (C) 

* * X291 2 42-7 [sX'] sX = AB;t2' + (C), 
* * * 

X292 1 0-7 [X'] X = AB;t2 E + (C), 

) 

Hardware Tmg. )' 
YM17115 J.E.S. 
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PCB INFORMATION - REVISION 2 

Terminology 

• Tennination point - The pin of the tennination resistor. 

• Main foil path - The path from the transmitter to the termination point. 

• Load - An LSI package input pin. 

• Tap - The region of the main foil path where stubs are connected. 

• Stub - The foil path from the tap to a load. 

• One time segment = 1 TS = 100 ps 

Foil Paths Information 

Terminations 

A 60 ohm Ohmega resistor to V TT = -2 volts is connected at the pin of the IC package which 

is the last load on the transmission line, but in some cases, the tennination resistor is standa
lone (for example, not at a package pin). 

All IC package outputs are tenninated. 

• Complementary pairs must be terminated on the same board pair (for example, A 
and B or C and D), but both signals do not have to use the same Z-axis connector 
block. 

All unused inputs of an IC are terminated. 

Unused differential inputs are tied to a high/low pair. 

Hardware Tmg. 
YM15120B J.E.S. 
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Boolean face sheet will identify balanced output groups of single-ended (SE) outputs by 
key-words "SE", "SEA", "SEB", etc. 

Test Points 

Test point signals will be foiled on layer one from a source pin to a via. The via will con
nect to a series 60 ohm Ohmega resistor which connects to the test point foil. The test point 
foil goes to the test point connector. A 60 ohm termination Ohmega resistor terminates the 
test point foil. 

The foil from the package pin to the via is routed on layer one so that it can be cut on a 
populated PC board. This foil is optional, and some unconnected test points should be left 
near each package location. 

148 PIN 
QFP 

PACKAGE 
PIN 

~ MAIN FOn... P A TIl 

TIllS FOIL IS OPTIONAL, BUT 
~ IT MUST BE ON LAYER 1 

60 OHM SERIES 
OHMEGA RESISTOR 

TEST POINTS 

TEST POINT FOIL 

R
T

· 

(-2 VOLTS) V TT 

Force "0" and "1" Signals 

VTT (-2 VOLTS) 

TEST POINT 
CONNECTOR 

A-6447 

Force "0" is done by using a 40 ohm Ohmega resistor with one side connected to ground 
and the other connected to a foil ~~ich is terminated by the usual 60 ohm Ohmega resistor. 

=- GND (0 VOLTS) 

qJ 40 OHMS .. :-.. ~ 
PACKAGE =-- LOAnS 

I C5 r1 60 OHMS 

..:c.. Vrr (-2VOLTS) 

FORCE 0 CIRCUIT 
A-6448 

Hardware Trng. 
YM151218 J.E.S. 
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Force "1" is done by connecting a 60 ohm Ohmega resistor to the Ie input. The other side 
of the Ohmega resistor is connected to -2 volts (V 11). 

A Force "1" or "0" may also be done by using a spare gate on an Ie if one is available. 

Static Signals 

Up to ten (10) loads may exist on the path from a transmitter. 

A static signal may be wire-OR'ed to only ONE dynamic signal path. 

Between Module Paths 

Twisted Pair Wire (Gore DXN 1186) 

tdw = 100 ps/in * 1 + conn delay 
1 = wire length = maximum [ 8 inches, point-to-point length + 4 inches] 

Clock Nets 

Every 2500 option which requires a clock will be designed for either a true or inverted clock 
input at pin number 129. The pulse width control input is at pin 131. 

Layer 1 foil must be in an open area such that it can be cut on a populated board. 

.1" 
001 

.1" 
___ LAYER 3 FOIL 

I ..... ·.·.·.·.·.·.·.·.·····.· .. , LAYER 1 FOIL 

MCA2500 CLOCK CONNECTION 

HTV-0834 5-3 

129 

131 

TRUE CLOCK 

FALSE CLOCK A-6450 

Hardware Trng. 
YM1S1228 J.E.S. 
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MCA2500 INFORMATION - REVISION 1 

Definitions 

One time segment = 1 TS = 100 ps (the smallest increment of time is 0.1 TS = 10 ps). 

Internal AC Load Types 

MCEll Switch = MS 
XCELL Switch = XS 
Low Level Emitter Follower = LL 
Wire "AND" Emitter Follower = W A 
Interconnect metal = MET 

Fanin = FI which is the number of unit D. C.loads a gate input is equivalent to. 

Fanout = FO which is the number of unit D.C. loads a gate output is driving. 

Internal wire "AND" = rw A is the total number of internal wire AND's a macro output contains. 

A * gate input is a low level input which has the possibility of saturation problems if driven from 
an external package pin. 

A (*) gate input is a low level input which may be driven from an external package pin as per the 
rules state herein. 

Gate Types That May Exist 

MCELL with 1 rna Emitter Follower = Yl 
MCELL with 2 rna Emitter Follower = Y2 
XCELL with 1 rna Internal Emitter Follower = Z 
XCELL with External Emitter Follower = X 

-~ 

) 
/ 

Hardware Tmg. ) 
YM15130A J.E.S. _ 
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OBJECTIVES - CRAY Y-MP Memory Hardware 

Upon completion of the section, the student will be able to: 

• Describe the overall specification of the memory including size, speed, data format, and 
address format 

• Detetmine the failing memory module, option type, or memory chip given the failing 
address or data bit 

• Intepret Memory Parity Error information 

• Defme with respect to time and use the control signals 

• Trace the Data, Address, and Controls signals 

Hardware Trng. 
YM15110 J.E.S. 
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CRAY MAINFRAMES MEMORY HARDWARE 
COMPARISONS 

Each new generation of the Cray mainframes from CRA Y -1 to CRA Y X -MP, and to the CRA Y Y
MP has addressed memory in n different and unique way which advanced the hardware to better 
resolve Bank conflicts. Each new generation of the Cray machine has become the stepping stone 
for the next new generation of machine to learn and build from, as demonstrated here. 

CRAY-l Memory 

With the introduction of the CRAY-l in 1976 with 1 mega word of memory at 64 bits and 8 check 
bits, memory was partitioned into four sections called Section 0, 1,2, and 3. Each section 
contained four banks for a total of 16 banks. Anyone bank can only be referenced every four 
clock periods. With four sections addressing the same banks within each section, by the time the 
reference comes back to the same bank (for example Section 0 Bank 0), Bank 0 would have 
dropped its bank busies. 

Bk.O Bk.l CRAY-l Bk. 0 Bk.l 

Section 0 Section 2 

Bk.2 Bk.3 

CPU 0 

Bk.O Bk.l 

Section 1 Section 3 

Bk.2 Bk.3 

A-7893 

The CRA Y-l memory can serve up to one memory request every clock period at 12.5 
nanoseconds. The memory request could come from the CPU or the I/O. The CPU and I/O 
sections shared memory via a single port access. If simultaneous requests occurred from the CPU 
and I/O, the CPU would take priority. The CRA Y -1 also has a unique way of referencing memory 
during a Fetch or HISP reference request, where all four sections would be accessed for four clock 
periods, delivering four Cray words to the Instruction Buffer or HISP Buffers per clock period for 
a total of 16 words. 

Hardware Trng. 
YM26122 J.E.S. 
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CRAY-] Memory Control 

Bank conflicts within the same section would restrict memory requests. A request to a particular 
bank causes that bank to go busy for four clock periods. For that reason, memory can handle one 
request per clock period only if a particular bank has not been accessed more often than every four 
clock periods. 

CRAY X-MP Memory 

The problem with the eRA Y -1 memory was its single access to any given section. This problem 
was addressed in the eRA Y x -MP which led, among other things, to the end of production of the 
eRAY-l. 

What was added to the eRA Y x -MP was another level of control to a memory access called Ports 
A, B, e, and I/O. Ports fIxed the eRA Y -1 single access problem in a unique manner by allowing 
more than one memory reference to occur each clock period within the same CPU as long as the 
memory references are to different sections. 

In the eRA Y X-MP/2, another reference could be made to the same section one clock period apart 
as long as the reference was not to the same bank. If a bank conflict occurred, the lower priority 
port would be held. In the eRA Y X-MP/4 a bank conflict would shut down all four ports. 

What the eRA Y x -MP memory did was take the best parts of the eRA Y -1 memory, which were 
the sections, and improve on the single section reference. The eRA Y X-MP was introduced in 
1982 as a two processor mainframe with 1, 2, or 4 million words of memory, and later in 1984 as 
a four processor mainframe with 8 or 16 million words of memory. In May 1988 the eRA Y X
MP EA was introduced with up to 64 million words of memory. Memory was once again divided 
into four Sections, namely 0, 1,2, and 3, similar to the eRA Y-l. Each section contained up to 
eight banks per section in the eRA Y X-MP/2 and 16 banks per section in the eRA Y X-MP/4, for 
a total of 32 banks in the eRA Y X-MP/2 and 64 banks in the eRA Y X-MP/4. 

Hardware Tmg. 
YM26123 J.E. S. 
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CRAY X-MP 

AL...I"-__ +-
... 

B t"'-t---.,..., 

c.....,---.,..., 

A-7894 

Each CPU contained four ports, and each CPU contained its own access path to each memory section. 
Each CPU has an independent path to each section so that four references from different CPUs can 
occur to each section in the same clock period, as long as the references are to different banks. This 
allows up to 16 references per clock period on the CRAY X-MP/4. With each CPU having four ports, 
a CPU could reference memory with four different operations using the four ports to the four different 
sections and not have a conflict. 

For example, CPU 0 wants to perform two successive vector reads of memory. In the CRA Y -1 the 
fIrst vector read would issue and the second would have to wait in CIP until the frrst vector read had 
fInished. In the CRA Y X-MP both vector reads are allowed to issue one clock period apart. The fIrst 
vector read would select Port B while the second vector read would select Port A. Both vector reads 
will continue execution as long as the two ports, A and B, do not request the same section in the same 
clock period. When this happens the port with the odd increment, or stride, would have the highest 
priority. If there is a tied situation where both ports have an even/odd stride, Port B would go fIrst 
because it was issued fIrst. 

The four ports can be classified by what type of references use the ports. There are two read ports, A 
and B, one write port, C, and one I/O port which could be either a read or write operation used by the 
I/O channels. 

Read Port A 
ReadPortB 
Write Port C -
I/O Port 

HTV-0834 

Vector, B Register, Address Reference 
Vector, T Register, Scalar Reference 
Vector, Brr Register, Scalar/Address Reference 
LOSP, msp, vmsp Reference 

Hardware Trng. 
YM26124 J.E.S. 
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The ports make more efficient use of the section. The Fetch operation in the CRA Y X -MP took an "------) 
even more radical approach than the CRA Y -1 by allowing eight words to be read out of memory ~~ 
per clock period. This was accomplished by having CPU 0 and CPU 1 sharing their read paths 
from memory along with CPU 2 and CPU 3 sharing their read path from memory during a Fetch 
operation. When CPU 0 wanted to perform a Fetch, it would use CPU l's read path from 
memory for the duration of the Fetch sequence and activate all four sections similar to the eRA Y-
1. This resulted in eight words being delivered to the Instruction Buffers for four clock periods for 
a total of 32 Cray words. 

CRAY X-MP Memory Control 

The CRA Y X-MP, with the additions of the ports, has added a second dimension to the memory 
control. The memory control on the CRAY X-MP can be broken down into the intra CPU 
conflicts and inter CPU conflicts. The intra CPU conflicts happen within the CPU memory control 
and solves for section or port conflicts. In the case when two or more ports want the same section 
within the same CPU, the port that would get the section is determined by the port with the odd 
increment, or stride, in memory. If both ports have odd or even increments, the first priority is the 
first one issued. When a memory reference instruction has issued, the port's priority is determined 
at that time and is used throughout the time that the port is active. First issued is determined when 
a port is requested and no other ports are active; that port is then the first issued. For a 
Gather/Scatter type instruction where the (Vk) operand is used as the ~crement value, a default of 
an odd increment is chosen. The I/O Port has the lowest priority and is not allowed if Fetch or 
Exchange are active, or if Port AIB/C has a reference to the same section as I/O within the same 
clock period, unless it is a lockout condition where one I/O reference is made as the highest 
priority. 

The inter CPU conflicts are similar to the CRA Y -1 Bank Conflicts, and on the CRA Y X-MP they 
occur when two or more CPU s request the same bank in the same section, called a simultaneous 
bank conflict A priority counter determines which CPU can go first The priority counter allows 
each CPU a shot at being first A bank conflict can also occur when a CPU is requesting a bank 
that has previously been accessed and is busy, in which case the CPU would have to wait for the 
bank busies to go away, which could be for one, two, or three clock periods. Once a bank is 
accessed, it is held busy for four clock periods. 

CRAY Y-MP Memory 

While the CRA Y X-MP has improved on the CRA Y -l's memory with the addition of ports, the 
CRA Y Y -MP has also improved upon the CRA Y X-MP memory control. The improvements 
made in the CRA Y Y -MP memory were accomplished by increasing the number of banks and 
adding a third level to the memory control, called Subsection. 

The CRA Y Y-MP mainframe has eight processors, currently with 32 or 64 million words of 
memory. Memory is divided into four sections similar to the CRA Y -1 and CRA Y X-MP. Each 
section is divided into eight subsections, with each subsection containing eight banks for a total of 
256 banks. The CRAY Y-MP uses the four ports similar to the CRA Y X-MP. These ports are 
called A, B, C, and D. 

Hardware Tmg. ~~~ ,) 
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The increase in the number of banks has decreased the number of simultaneous bank conflicts. 
When a simultaneous bank conflict occurs, an evenly distributed pattern determines which CPU 
would have the highest priority. When performing a Fetch operation the words are read from 
memory one word at a time, without sharing the other CPUs read paths as in the CRA Y X-MP. The 
instruction buffers are interleaved on even and odd words with separate write and read controls. 
This allows instmction parcels to be read from the instruction buffer and written into the instruction 
buffer simultaneously with different even or odd addresses. Not sharing the other CPUs read path 
during a Fetch operation prevents one CPU from holding up another CPU during a Fetch operation. 
In a 32 bank CRAY X-MP/2 or CRA Y X-MP/4, any CPU requesting a Fetch or Exchange would 
request all 32 banks in memory for the duration of the Fetch or Exchange sequence preventing any 
other CPU from making a memory reference. Adding more banks and not sharing read paths during 
a Fetch greatly reduces the number of Bank Conflicts on the CRA Y Y-MP. 

Subsection Control 

Adding subsections to the CRA Y Y-MP allows the memory conflict checking to be split into two 
stages. The fIrst stage resolves section and subsection conflicts independently in each CPU. Within 
each CPU each subsection, acting like a bank, goes busy when referenced by that CPU and cannot 
be referenced again by that CPU until the busy clears. The second stage, at each subsection, 
resolves the simultaneous bank and bank busy conflicts between the eight possible references from 
the eight CPUs and the eight banks within a subsection. When a CPU reference is allowed in a 
subsection, a release signal is sent to that CPU to clear the subsection busy in that CPU. A 
subsection conflict is treated as an intra CPU conflict, and occurs when a port has requested a 
subsection that is busy. 

HTV-0834 6-7 
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Read Port A 
ReadPortB 
WritePortC 

ReadlWrite Port D 

- Vectors, B Registers, Scalar Reference 
- Vectors, T Registers References 
- Vectors, B/f Registers, Scalar Reference 
- Fetch, I/O Reference 

The port with the odd increment has the highest priority. When in a tied situation where the ports in 
conflict have an even or odd increment, the priority goes to the one first issued. Port D, when being 
used by a Fetch operation, would have the highest priority unless I/O is using Port D in an I/O 
Lockout condition. 

Once a subsection conflict is resolved for a Simultaneous Access conflict to the same section, the 
subsection requested within the section is compared against any previous port references to see if the 
requested subsection has been previously referenced. 

If the subsection has been referenced and not released, the requesting port reference would be held. 
What this allows is more than one reference to be active in the same section and hold any port 
references which are in conflict with a previous memory reference subsection. In the CRA Y 
X-MP/2 this same condition occurred in the section as long as there was not a bank conflict, where 
two or more ports wanted the same bank, in which case one of the ports would be held. In the 
CRA Y X-MP/4 more than one reference was allowed to the same section as long as the memory 
reference was to a different bank. When a Bank conflict occurred all ports would be held regardless 
of what section was being requested. 

Bank Control 

The CRA Y Y-MP inter CPU conflicts occurs when two or more CPUs have requested the same 
bank. Bank conflicts occur as a Simultaneous Bank conflict or a CPU requesting a bank which has ) 
been previously referenced and is busy. A bank in the CRA Y Y-MP, if accessed, is held busy for 4 ./ 
CPs. If two CPUs request the same bank, at the same clock period, one of the CPUs would have to 
wait 5 CPs, of which I CP is a Simultaneous Bank conflict and 4 CPs of Bank Busy. To determine 
the priority on bank conflicts, a hardwired priority has been set up depending on which section and 
subsection is being referenced. From the predetermined path, the memory control determines which 
CPU has the higher priority. The priority is such that a CPU with a CPU A reference has the highest 
priority, while a CPU with a letter CPU H would have the lowest priority. The following table 
shows the CPUs letter reference. 

Hardware Tmg. ) 
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CPU to Memory Priority 

Section 0 1 2 3 

0 2 0 2 0 2 0 2 

1 3 1 3 1 3 1 3 
Subsection 4 6 4 6 4 6 4 6 

5 7 5 7 5 7 5 7 

0 A H D E C F B G 

1 B G A H D E C F 

C 
2 C F B G A H D E P 

U 
3 D E C F B G A H 

P 
4 H A E D F C G B 

A 
T 5 G B H A E D F C 
H 

6 F C G B H A E D 

7 E D F C G B H A 

For example, if CPU 3 went to Section 1, Subsection 5, its CPU letter reference would be CPU C 
when competing for any of the banks in Subsection 5. This means any reference from CPU A or 
CPU B for the same bank as CPU C wanted would cause CPU C to wait. 

The~CRA Y Y-MP memory control is far superior to the CRA Y-1 or CRA Y X-MP. However, the 
CRA Y Y -MP got where it is by taking the best from the CRA Y -1 and the CRA Y X-MP and 
continuing with the evolution process by improving on the CRA Y X-MP by adding more banks and 
managing the banks from a third level of control called subsections. A Subsection conflict is handled 
on a CPU level, as a Bank conflict is handled among the various CPUs. 

The CRA Y -1 can be thought of as a one dimensional memory with memory being divided into four 
sections. The CRA Y X-MP is a two dimensional memory array with section and ports, while the 
CRA Y Y-MP is a three dimensional memory with sections, subsections, and ports. Each generation 
of machine has added more CPU which presents a new challenge to resolving conflicts in memory, 
caused by multi-CPU accesses to memory. 
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CRAY Y-MP MEMORY (64K x 1) ECL 

The CRAY Y-MP uses (64K x 1) ECL memory chips, which are organized into 256 banks, for a 
total of 32 million words of storage. 

TIle CRA Y Y -MP memory incorporates four sections, with each section containing eight 
subsections. Each subsection then contains 8 banks for a subsection total of 64 banks and a 
memory total of 256 banks. 

Physically, there are eight modules per section, each module containing a 9-bit slice of the 72-bit 
word. Each module is also organized into eight subsections. Subsections 0 and 1 are located on 
the A Board of the module, Subsections 2 and 3 are on the B board, Subsections 4 and 5 are on the 
C board and Subsections 6 and 7 are located on the D board. 

There are four ports per CPU, all four ports can be accessing four different sections within the 
same clock period. All eight CPUs can go to the same subsection, as long as they are going to 
different banks within the subsection. Once a CPU has accessed a bank, that bank is held busy for 
5 clock periods (CPs). 

A 72-bit word is sent from the CPU module to the eight memory modules which make up a 
section. Data bits are divided into 9 bits per module. Memory module 0 or Memory 0 contains 
data bits (28 - 20). Memory 1 contains bits (217 - 29), and so on. Controls and address which are 
sent from the CPU s must also be fanned out to the eight memory modules. This is called an 
Outboard fanout because they are done outside of the normal module's function. These Outboard 
fanouts are carried out by the (ZW, ZO, ZA, ZS, ZQ) options. All memory modules assist in 
performing the 1 to 8 Outboard fanouts, some of the modules performing more fanouts than other "-
memory modules. Once on the module, another fanout to the eight subsections takes place. This ) 
happens for the address, control and data and is referred to as an Onboard fanout, because this 
fanout happens only on a memory module. 

Once a particular CPU has accessed a subsection, the controls Go Subsection (GOSS) and GOSS 
bank bits are routed to the two (ZX) options that control the subsection. The (ZX) option performs 
a subsection conflict check on the eight banks within the subsection among all CPUs. Only one 
CPU can access a bank at a time. Once the CPU has accessed a bank, that bank is held busy for 5 
CPs. When a conflict occurs such that two or more CPU s want the same bank, called a 
Simultaneous Bank conflict, the CPU with the lowest number "i" term would have the highest 
priority to use the bank. 

\ 
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Read Operation To Subsection 0 

During a Read operation, only the address and control are sent from the CPU module. The address 
is latched and held in the (ZYO, ZYI, WO, ZMO, ZNO, ZNI) options by the GOSS CPU (A - H). 
The (ZXO, ZXI) options for Subsection 0 will resolve any CPU conflict involving the particular 
ballie. When the conflict is resolved, the (ZX) will supply the latched address on the (Z-) option 
with a Bank (0 - 7) Select Code. The Select Code will assign a particular CPU to a bank. The 
address is presented to the Memory bank for 5 CPs. 

To set up the appropriate Read paths back to a particular CPU, two things must be done: first, 1 of 
8 banks needs to be selected from within Subsection 0, and secondly, 1 of 8 subsections needs to 
be selected for a particular CPU. Before the Read data will enter the (ZR) option from the bank 
that was being addressed, the (ZRO, ZRI, ZR2) are sent a CPU (A - H) Read Bank Select Code, 
which assigns a Bank (0 - 7) to a particular CPU (A - H). Where the Read Select Code is 
generated depends on which CPU has requested a bank. If CPU (A) requests Bank (0 - 3), the 
Select Code is generated by the (ZXO) option. If CPU (A) requests Bank (4 - 7), then the (ZXI) 
will supply the code. When CPU (B) or (F) requests Bank (0 - 7), the (ZYI) will supply the code. 
When CPU (C) or (G) requests Bank (0 - 7) the (ZnO) will supply the code. If CPU (D) or (H) 
request Bank (0 - 7), the (ZNI) will supply the code. Finally, if CPU (E) requests Bank (0 - 7), 
the (ZYO) will supply the code. The Read Bank Select Code is (000) for Bank 0 or (111) for Bank 
(N + 7). Subsection 1 has different (Z-) assignments. 

Once the Read Bank Select Code is set up on the (ZR) options, it is delayed while the address is 
being presented to the (64K x 1) chip. The words sent from Subsection O's banks are routed to the 
(Zr) options. The (Zr's) will steer the data from Banks (0 - 7) to the appropriate CPU (A - H), 
performing a 1 of 8 Bank Select. CPU (A - H) data bits are then sent to the (ZS) options. The 
(ZS) options have been set up such that all Subsections (0 - 7) send their data to (ZSO) for CPU 
(A), (ZSI) for CPU (B), etc. The (ZSO) for CPU (A) would then have to select the 9 bits of data 
from 1 of 8 subsections. To do this the (ZS) options are supplied with a 3-bit SS Select code. The 
SS Select Code comes from the CPU modules through a I-t0-8 Outboard fanout on the (ZSO, 
ZSI, ZS20) options. The (ZSO) for CPU (A), or CPU 0, will then output the data to the CPU 0 
module. 

Hardware Trng. 
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Write Operation To Subsection 0 

On a Write operation to memory, the address, control, and data are sent from the CPU module to a 
particular section. The CPU module determines the section to which these signals are sent. Once 
sent to the section, the Control and Address signals undergo a 1 to 8 Outboard fanout to each 
module within the section. Data is not fanned out, but is split up into 9 bits per module. Memory 
module 0, or Memory 0, receives data bit (28 - 20) and so on. The 9 bits of data enter the (ZQO, 
ZW1, zuo, ZMO, ZVO, ZOO) options for Subsection 0, along with GOSS 0 CPU (A - H). The 
GOSS 0 CPU (A - H) signals will latch and hold the data for the correct CPU. The same thing 
happens for the address, but this is performed on the (ZYO, ZY1, ZUO, ZMO, ZNO, ZN1) options, 
for Subsection O. Once the (ZXO, ZX1) options have resolved any conflict among the CPUs, the 
(ZX) will generate a Bank (0 - 7) Select Code, which is then sent to the latched data and address 
(Z-) options. The Bank (0 - 7) Select Code will assign a particular CPU (A - H) to a specific Bank 
(0 -7). The Select Code sent from the (ZX) option is (000) for CPU 0, (001) for CPU 1, etc; 
however, on the address and data (Z-) options, not all the options receive the true state of the Select 
Code. The (ZMO, ZVO, ZOO) for data and (ZMO, ZNO, ZN1) for address receive an inverted 
Select Code, while the (ZQO, ZW1, ZUO) for data and the (ZYO, ZY1, ZUO) for address receive 
the true Select Code. 

The data is then steered to the correct bank within Subsection 0 for the CPU (A - H) that was 
requesting a Write reference. The Write Enable is supplied for 3 CPs by the (ZX) option which is 
assigned to that bank. Banks (0 - 3) are controlled by (ZXO), while (ZX1) controls Banks (4 -7). 
The address and data are held on the memory chip for 5 CPs by the (Z-) options. The chip select is 
supplied by the (ZVO) option. There are two (64K x 1) chips per bit position, so there are two 
chips for data bit (20), etc. Which chip is selected is dependent on CS-O or CS-1. Both CS-O and 
CS-1 come from address bit (216) on the memory module or address bit (219) of the absolute 
address. If address bit (219) equals a zero, CS-O is Enabled. If address bit (219) equals a one, ) 
CS-1 is enabled. When a CPU sends an Abort to the (ZV IZP) options the (ZV IZP) will disable 
CS-O and CS-l. When an Abort occurs on a Write operation to memory, nothing is written; on a 
Read operation zeroes are read from memory. 
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SUBSECTION SECTION 

24 23 22 21 20 a b 

0 0 0 0 0 0 1 

0 0 0 0 1 1 2 

0 0 0 1 0 2 3 

0 0 0 1 1 3 0 

0 0 1 0 0 0 1 

0 0 1 0 1 1 2 

0 0 1 1 0 2 3 

0 0 1 1 1 3 0 

0 1 0 0 0 4 5 

0 1 0 0 1 5 6 

0 1 0 1 0 6 7 

0 1 0 1 1 7 4 

0 1 1 0 0 4 5 

0 1 1 0 1 5 6 

0 1 1 1 0 6 7 

0 1 1 1 1 7 4 

1 0 0 0 0 0 1 

1 0 0 0 1 1 2 

1 0 0 1 0 2 3 

1 0 0 1 1 3 0 

1 0 1 0 0 0 1 

1 0 1 0 1 1 2 

1 0 1 1 0 2 3 

1 0 1 1 1 3 0 

1 1 0 0 0 4 5 

1 1 0 0 1 5 6 

1 1 0 1 0 6 7 

1 1 0 1 1 7 4 

1 1 1 0 0 4 5 

1 1 1 0 1 5 6 

1 1 1 1 0 6 7 

1 1 1 1 1 7 4 

CPU PRIORITY 

c d 

2 3 

3 0 

0 1 

1 2 

2 3 

3 0 

0 1 

1 2 

6 7 

7 4 

4 5 

5 6 

6 7 

7 4 

4 5 

5 6 

2 3 

3 0 

0 1 

1 2 

2 3 

3 0 

0 1 

1 2 

6 7 

7 4 

4 5 

5 6 

6 7 

7 4 

4 5 

5 6 

e f g h 

7 6 5 4 

4 7 6 5 

5 4 7 6 

6 5 4 7 

7 6 5 4 

4 7 6 5 

5 4 7 6 

6 5 4 7 

3 2 1 0 

0 3 2 1 

1 0 3 2 

2 1 0 3 

3 2 1 0 

0 3 2 1 

1 0 3 2 

2 1 0 3 

7 6 5 4 

4 7 6 5 

5 4 7 6 

6 5 4 7 

7 6 5 4 

4 7 6 5 

5 4 7 6 

6 5 4 7 

3 2 1 0 

0 3 2 1 

1 0 3 2 

2 1 0 3 

3 2 1 0 

0 3 2 1 

1 0 3 2 

2 1 0 3 
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cpU A - H DESIGNATORS 

On the memory module, the CPU is given a letter designator by the Subsection the CPU is trying 
to access to keep the interconnects between the boards as short as possible. 

Section 0 CPU 0 is called CPU (A) in Subsection 0, 1,4, and 5 and CPU (H) in Subsection 2,3,6, and 7. 
The table below shows the other combinations. 

SECfIONO 

Priorities A B C D E 

S~O 0 1 CP 2 r-p ~ rP 7 
c:~ 1 0 1 P 2 "P "P 
:~ 2 4 5 :P 6 P "P 
n P 4 5 P 6 "P :p 
4 P 0 1 P 2 II P 

;5 p 0 P 1 "P 2 Ij P jp 
S;6 p 4 :]>l 5 ""P 6 PU7 r-<PJ 
SS7 CPU 4 CPU 5 CPU 6 CPU 7 CPU 3 

SECfIONl 

Priorities A B C D E 

F G 
r-p 6 I CPU 5 

P 6 ICP 5 
P 2 CP 1 

If'P 2 If'P 1 
'"'P 6 ICPl 5 
"P 6 I( PI 5 
"PU2 CPl 1 
CPU 2 CPU 1 

F G 

H 

CPl 4 
jp 4 

P 0 
CPl 0 
cPt 4 
cpl 4 
CPt 0 
CPU 0 

(A - highest, H - lowest) 

* - wire name 

* 

* 
* 

H (A - highest, H - lowest) 
~-----+----+----+----~----~--~----4---~----~ 
~~~~~~~~~~~~~~~~~~~~~~~~~ *-wirename 
~~~~~~~~~~~~~~~~~~~~~~~~~* 

Priorities A B C D 

SSO CPU 2 CPU 3 CPU 0 CPU 1 
~~l lPU2 I cpu 3 lPU u (:PlJ 1 
SS2 CPU 6 CPU 7 CPU 4 CPU 5 
SS3 CPU 6 I( PU 7 CPU4 CPU 5 
SS4 CPU 2 CPU 3 CPU 0 CPU 1 
SS5 CPU 2 CPU 3 CPU 0 CPU 1 
SS6 I( PU 6 I( PU 7 (PU 4 I( PU 5 
SS7 CPU 6 CPU 7 CPU 4 CPU 5 

SECfION3 

Priorities A B C D 

SSO CPU 3 CPU 0 CPU 1 CPU 2 
~: PU3 II PUI PU 1 Ij PU2 
~ PU7 PU, j PU5 Ij PUo 
S: ,-PU 7 \...PU· LPU5 Ij PUo 

54 ..... PU ,-PUO ..... PU 1 Ic..pu 
;5 PU j I( PU ( (PU 1 I(PU2 
)6 PU (PO 4 (PU 5 I( PO 6 

SS7 CPU 7 CPU 4 CPU 5 CPU 6 

E F G 
CPU 5 CPU 4 CPU 7 
(PO 5 CPU 4 CPlT7 
CPU 1 CPU 0 CPU 3 
(PU 1 (PUO CPU3 
CPU 5 CPU 4 CPU 7 
CPU 5 CPU 4 CPU 7 
(PU 1 ICPUO I ( PIT ~ 
CPU 1 CPU 0 CPU 3 

E F G 

CPU 6 CPU 5 CPU 4 
PU6 c..PU 5 I CPU 4 
PU2 j PU 1 ICPUO 
PU j PU 1 pu~ 

\...PUl -LPU 5 PU4 
(PUo c..PU 5 ..... PU4 
(PU 2 (PU 1 ·C PU 0 
CPU 2 CPU 1 CPU 0 

H 
CPU 6 
~Jn 

CPU 2 
(P1J 2 
CPU 6 
CPU 6 
( PO-Z 
CPU 2 

H 

CPU 7 
ICPl 
CPl 
~Pl 

II PU7 
PU7 
PU3 

CPU 3 

(A - highest, H - lowest) 

* -wire name 

* 

* 
* 

(A - highest, H - lowest) 

* - wire name 

* 

* 
* 

One of the advantages of lettering the CPUs is that when the (ZX) option checks for Subsection conflicts and 
a decision needs to be made as to which CPU will get a particular bank, the lowest lettered CPU would have 
the highest priority. Because of the way the CPU letters are distributed among the Subsections, all CPUs 
are treated the same when using the law of averages. 
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CRA Y Y-MP :MEMORY OPTIONS ) 
PER MODULE 

OPTION TYPE NUMBER USED DESCRIPTION 

ZM 8 2 Address / 1 data, GOSS F.O. 

ZN 16 3 Address / 2 CPU bank select 

70 8 2 data/two 1- 8 F.O. 

ZP 4 Chip Select / 1 Data / four 1 - 1 
F.O. 

m 8 2 Data / two 1 - 8 F.O. 

ZR 24 3 bits SS Read Data 

ZS 8 CPU Read Data / one 1 - 8 
-" F.O. 

') 
j 

ZV 4 Chip Select / 1 Data / four 1 - 1 
F.O. 

ZW 8 2 data/two 1 - 8 F.O. 

ZX 16 4 bank control /4 W.E., 8 Go 
Read 

zy 16 3 Address / 2 CPU Bank Select 

ZU 8 2 Address / 1 Data / 4 GOSS 
F.O. 

ZA 8 Fanout 

10 4 Clock Distribution 

140 total options 

YM15114 
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CRAY YMP MEMORY (OPTIONS INVOLVED) 
(64K x 1) ECL MEMORY 

(ZAO, ZAl, ZAIO, ZAll, ZA20, ZA21, ZA30, ZA31) Options 

The (ZA) options are used to fanout memory infonnation from the various CPU s. Since this 
fanout is done on the memory modules themselves, it is referred to as an Onboard fanout. In 
general, the (ZAs) fanout the Address, Chip Select, Data, and the Go Write to Subsections (0 -7). 
The various (ZA) options can be differentiated by what data or address bits are being fanned out 
for the particular CPU. The (ZA) options also perfonn a 1 to 8 fanout to the eight memory 
modules within a section. (ZAl, ZAll) fanout address bits (211,210,29,28) on memory modules 
(0 -7) for all eight CPUs; this is called an Outboard fanout. 

(ZMO, ZMl, ZMIO, ZMll, ZM20, ZM21, ZM30, ZM31) Options 

The (ZM) options are capable of handling 2 address bits and 1 write data bit for each subsection. 
(ZMO) is for Subsection 0, etc. The (ZMs) are able to latch and hold the address and data from 
all eight CPUs. When the time is right for a particular CPU to use 1 of 8 banks within a 
subsection, the (ZMs) will decode a Bank (0 -7) Select Code, and steer the address and write 
data to the appropriate bank. The (ZM) options have been set up to receive an inverted CPU 
Select Code C) and an inverted GOSS ('); this is done to optimize the number of pins per option. 
The (ZMs) also have a fanout which is used to assist in the GOSS fanout on each module. 

(ZNO-ZN3, ZNIO-ZN13, ZN20-ZN23, ZN30-ZN33) Options 

The (ZN) options are capable of handling 3 address bits. There are two (ZN) options per 
subsection with (ZNO, ZNl) being used for Subsection 0, etc. The (ZN) is able to latch and 
hold the address for all eight CPUs. When the (ZNs) receive the CPU Select Code, they steer 
the particular CPU to the correct bank. The (ZNs) receive inverted controls similar to the (ZM) 
options. The (ZN s) are responsible for generating the Read Bank Selects (22• 21, 20) for CPU s 
(N and N + 4). (ZNO) generates the Read Bank Selects for CPUs (C/G) in Subsection 0, (ZNl) 
is used for CPUs (DIF), also in Subsection 0, etc. These control signals are then sent to the 
(ZR) options. 

(ZOO, ZOl, ZOlO, ZOll, Z020, Z021, Z030, Z031) Options 

The (ZO) options are capable of handling 2 write data bits. The (ZOs) perfonn the same 
functions as the (ZM) options, and receive inverted controls as well. The (ZO) options assist in 
the initial 1 to 8 fanout of address and controls to the eight memory modules. There is one (ZO) 
option for each of the eight subsections. The (ZOs) also assist in the 1 to 8 Outboard fanout of 
address and controls from the various CPUs to the eight modules within a section. 
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(ZP10, ZPll, ZP30, ZP31) Options 

Each (ZP) option handles 1 data bit, the chip select, and the Abort signal for a subsection. There is 
one (ZP) option for subsection 2,3,6, and 7. Since there are two (64K x 1) memory chips per 
bit, or 144 chips per 72-bit word, chip select 0 selects the lower 72 chips and chip select 1 selects 
the upper 72 chips. When the Abort signal is present, the chip selects are forced to zeroes, 
preventing a Write operation from completing or during a Read, causing zeroes to be read from 
memory. The (ZP) options also perform a 1 to 2 fanout of Master Clear, 3 CP Write Enable, Bank 
Busy (21, 20) to the two (ZX) options in the subsection. 

(ZQO, ZQ3, ZQ10, ZQ13, ZQ20, ZQ23, ZQ30, ZQ33) Options 

The (ZQ options perform the same function as the (ZM) options, except that the (ZQs) receive the 
true GOSS and Bank Select Code. There is one (ZQ) used per subsection. Each (ZQ) contains 2 
bits of data of the 9 bits per module. The (ZQs) also perform a 1 to 8 fanout of the GOSS and 
Bank bit (22) to the eight modules within a section for all CPUs. 

(ZRO, ZR1, ZR2, ZR3, ZR4-ZRS, ZR10-ZR1S, ZR20-ZR2S, 
ZR30-ZR3S) Options 

The (ZR) options are called Subsection Bank Data Selects. Each (ZR) option handles 3 bits of the 
9 bits per subsection on a Read. (ZRO - ZR2) are assigned to Subsection 0, and (ZR3 - ZRS) are 
for Subsection 1, etc. The (ZRs) delay the CPU (A - H) Read Bank Selects, while the memory 
bank is being Read. The (ZRs) steer the Read Data to 1 of 8 (ZS) options by decoding the CPU 
(A - H) Read Bank Selects. The (ZRO) handles read data bits (22,21,20) of Subsection 0, while 
(ZRl) handles bits (25,24,23), and (ZR2) handles bits (28,27,26), etc. 

(ZSO, ZSl, ZS2, ZS3, ZS4, ZSS, ZS6, ZS7) Options 

The (ZS) options are called the CPU Subsection Selects. There is one (ZS) per CPU per module. 
(ZSO) receives an SS Select Code from CPU 0 and selects 9 bits of data from 1 of 8 subsections. 
(ZS 1) does the same for CPU 1, etc. The (Zs's) then send the 9 bits of read data to their particular 
CPU. The (ZSs) also perform a 1 to 8 Outboard fanout on subsection Read Select bits (22, 21,2°) 
for all CPU s. 

(ZUO, ZU1, ZUIO, ZUll, ZU20, ZU21, ZU30, ZU31) Options 

The (ZU) options handle 2 address bits and 1 data bit each. There is one (ZU) per subsection. 
The (ZU) options perform the same functions as the (ZM) options, except that the (ZUs) receive 
the true, rather than the inverted, GOSS and Bank Select Codes. Like the (ZMs), the (ZUs) assist 
in the GOSS fanout on each module. 

Hardware Trng. 
YM15116A J.E.S. 
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(ZVO, ZVl, ZV20, ZV21) Options 

The (ZV) options each handle 1 Data bit, the Chip Select, and the Abort signal. There is one (ZV) 
for subsection 0, 1,4, and 5. Since there are two (64K x 1) memory chips per bit, or 144 chips 
per 72-bit word, Chip Select 0 selects the lower 72 chips, and Chip Select 1 selects the upper 72 
chips. When the Abort signal is present the Chip Selects are forced to zeroes, preventing a Write 
operation from completing, or during a Read, causing zeroes to be read from memory. The (ZV) 
options also perform a 1 to 2 fanout of Master Clear, 3 CP Write Enable, and Bank Busy 
(21,20) to the two (ZX) options per subsection. 

(ZWl, ZW2, ZWll, ZW12, ZW21, ZW22, ZW31, ZW32) Options 

The (Zw) options perform the same functions as the (ZM) options, except that the (ZWs) receive a 
true GOSS and Bank Select Code. There is one (ZW) used per subsection. Each (ZW) contains 2 
bits of data of the 9 bits per module. The (ZWs) also perform a 1 to 8 Outboard fanout on the 
address and controls to the eight modules within a section for all CPUs. 

(ZXO, ZXl, ZX2, ZX3, ZXIO-ZX13, ZX20-ZX23, ZX30-ZX33) 
Options 

The (ZX) options perform the Subsection Conflict Check. There are two (ZX) options per 
subsection; (ZXO) checks for subsection conflicts on Banks (0 - 3), while (ZXl) checks for 
subsection conflicts on Banks (4 -7), etc. The (ZXO, ZXl) are the control portion of the memory 
module. When a CPU requests a reference for a specific bank, it may have to wait for that bank to 
drop busy. Once the CPU gets the request for a reference, it then has to compete with the other 
CPUs for the bank. Typically, the CPU with the lowest I term value in the subsection has the 
highest priority for the bank. Once the CPU finally gets its request honored, the CPU will hold the 
bank busy for 5 CPs. The (ZX) option then generates a Bank (0 - 7) Select Code which assigns a 
particular CPU to a specific bank. A Go Read CPU (A - H) is generated when there is no Write 
Reference. Read Select bits (21,20) are generated for CPU (A) only, and are sent to the (ZR) 
options. Read Select bits for CPUs (B - H) are done on the (ZYO, ZYl, ZNO, ZNl) options for 
Subsection O. 

(ZYO, ZYl, ZY2, ZY3,. ZYIO-ZY13, ZY20-ZY23, ZY30-ZY33) 
Options . 

The (ZY) options handle 3 address bits and supply two CPU Read Bank Selects. (ZYO) handles 
address bits (22,21,20) and CPU (E) Read Banks Selects while (ZYl) handles address bits (25, 
24,23) and CPU (BIF) Read Bank Select for Subsection o. The (ZY) options will latch and hold 
the 3 address bits from the various CPUs. The address bits are then steered to the bank determined 
by the decode of the Bank (0 - 7) Select Code received from the (ZX) options. The Bank (0 - 7) 
Select Code assigns a particular CPU to the bank which was initially requested for by the (ZX) 
options. The (ZYs) receive a true GOSS and CPU-Select Code, similar to the (ZU) options. 

) 

Hardware Tmg. ) 
YM15117 J.E.S. . 
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(ZZ) Option 

The (ZZ) option identifies the I terms coming into a group of eight memory chips , and R terms of 
the data leaving the memory chip. Coming into the memory chips are Address, Write Enable, Chip 
Select, and I-bit of data, when using the (64K xl) ECL lOOK compatible memory chips. 

Hardware Trng. 
YM15119 J.E.S. 
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CRAY Y-:MP MEMORY 
(64Kx l)ECL 

GENERAL 

SIZE: 

BANKS: 

SECTIONS: 

SUBSECTIONS: 

BANK PER SECTION: 

BANK PER SUBSECTION: 

MEMORY CHIP: 

CPU ACCESS: 

MODULE PER SECTION: 

SECTION ACCESS: 

HTV-0834 

32 million words 

256 Banks 

4 Sections 

8 per Section 

64 Banks 

8 Banks 

64K x 1 ECL RAM 
15 nsec access, 100K compatible 

4 ports per CPU 
These share one physical path into memory 

8 modules per section 
each has a 9-bit slice, each has 8 CPU 
paths into memory 

The same CPU can go back to the same 
Subsection every 5 CPs or more. All 8 
CPUs can go to the same Subsection as 
long as they are going to different Banks. 

Hardware Trng. 
YM1S118 J.E.S. 
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CRAY Y-MP MEMORY DOCUMENTATION 

PCTAB Central Processing Unit (CPU) 

PCT AB CPU documents connections between options and between the options and edge 
connectors on the CPU module. This document lists all of the options in alphabetical and 
numerical order. The connectors are also listed in numerical order. The connector documentation 
is found after the listing of options. 

PCTAB CPU lists all of the I and R terms specific to each option and connector. Accompanying 
this infonnation is the source/destination of the signal for each I and R tenn. 

CPU Jumper Manual 

CPU jumper manual documents the physical location and type of each jumper pin used on the CPU 
to transfer a signal from one printed circuit (PC) board to another. 

PCTAB Memory 

PCT AB memory documents option to option, option to edge connector, and option to memory 
chip connections on the memory module. The options and memory chips are listed in alphabetical 
and numerical order. The connectors are documented following the option/memory chip listing. 

PCT AB memory lists the source of the I tenns and the destination of the R terms for each option, 
memory chip, and edge connector. 

Memory Jumper Manual 

Memory jumper manual documents physical location of each jumper pin used on the memory 
module. It also documents the type of jumper pin used at each location. 

Wire tabs 

Wire tabs document the connections between modules in the mainframe. The modules are listed in 
numerical order dictated by their physical location in the mainframe. It lists the source of the 
I tenns and destination of the R terms for each connector used on a module. 

YM36101 

HTV-0834 7-1 CRA Y PROPRIETARY 



PCTAB CPU 

CHIP COPY: AAO LOCATION: CCE OPTION TYPE: AA PCTAB PIN 10178600 REV. A FOR CPU4 MODULE 

AAO IO CCE 040<-- ARO R8' ACC 027 Ajkh (AO) Bit (Aj) 0' 

AAO II CCE 041<-- ARO R9' ACC 029 Ajkh (AO) Bit (Aj) I' 

AAO 12 CCE 043<-- ARO RIO' ACC 031 Ajkh (AO) Bit (Aj) 2' 

AAO I3 CCE 044<-- ARO Rll' ACC 034 Ajkh (AO) Bit (Aj) 3' 

AAO 14 CCE 045<-- ARO RI2' ACC 087 Ajkh (AO) Bit (Aj) 4' 

AAO 15 CCE 046<-- ARO R13' ACC 084 Ajkh (AO) Bit (Aj) 5' 

AAO 16 CCE 047<-- ARO RI4' ACC 082 Ajkh (AO) Bit (Aj) 6' 

AAO 17 CCE 050<-- ARO RI5' ACC 078 Ajkh (AO) Bit (Aj) 7' 

AAO IO CCE 040<-- ARO R8' ACC 027 

ill OPTION INPUT - The option is (AAO). The signal enters the option on 10. 

..&.. PHYSICAL LOCATION - The (AAO) option is physically located on board C, 
column C, row E. 

CCE I' 'E Row (short side of module) 
Column (long side of module) 
Board designator 

The input 10 is pin 40 on (AAO) option. 

ill. SOURCE OF SIGNAL., The signal sent to (AAO) 10 comes from (ARO) R8' . 

.ill PHYSICAL LOCATION - The (ARO) option is physically located on board A, 
column C, row C. 

The output R8' leaves the option via pin 27. 

ill DESCRIPTION OF THE SIGNAL 

YM36102 
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PCTAB CPU (continued) 

AAO RO CCE 037 --> Addr. Mult. final sum bit 0 

AAO RO' CCE 038 --> AROa 18 Addr. Mult. final sum bit 0' 

AAO R1 CCE 148 --> Addr. Mult. final sum bit 1 

AAO R1' CCE 001 --> AROa 19 Addr. Mult. final sum bit l' 

AAO R2 CCE 002--> Addr. Mult. final sum bit 2 

AAO R2' CCE 003 --> AROa IlO Addr. Mult. final sum bit 2' 

AAO R3 CCE 004--> Addr. Mult. final sum bit 3 

AAO R3' CCE 006 --> AROa III Addr. Mult. final sum bit 3' 

AAO R4 CCE 007 --> Addr. Mult. final sum bit 4 

AAO R4' CCE 008 --> AROa Il2 Addr. Mult. final sum bit 4' ------------------------ ---------------------
AAO R50 CCE 009 --> ADOc 150 Addr. Mult. partial sum bit 5 

AAO R50' CCE 010--> 

AAD RD CCE 037 --> Addr. Mull final sum bit 0 
AAO RO' CCE 038 --> AROa 18 Addr. Mult. final sum bit 0' 

..&.. SOURCE OF SIGNAL - Address multiply final sum bit 20' leaves the (AAD) option as 
term RO'. 

&. PHYSICAL LOCATION - The (AAO) is physically located on board C, column C, 
row E. The output term RD' leaves the option via pin 38 . 

.& DES TINA TION OF THE SIGNAL - The address multiply final sum bit 20' is sent to the 
(ARD). The signal enters the option as term 18. 

Nom 
The lower case letter following the option name specifies which PC 
board the option resides on. (Example: ARDill 

.&. UNUSED SIGNAL - Since there is no destination listed for this signal, it is not being used . 

.&. DESCRIPTION OF THE SIGNAL 

YM36103 
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PCTAB CPU (continued) 

CONNECTOR: CNO PCTAB PIN 10178600 REV. A FOR CPU4 MODULE PAGE 844 

CNO 10 YAH09 --> YPO 10 Section 0 - Memory Read Data Bit 0 

CNO 10' YAH09' --> 

CNO II YAH 14 --> YPO II Section 0 - Memory Read Data Bit 1 

CNO II' YAH 14' --> 
CNO 12 YAJ01 --> YPO 12 Section 0 - Memory Read Data Bit 2 

CNO 12' YAJ01' -> 
CNO I3 YAJ07 --> YPO 13 Section 0 - Memory Read Data Bit 3 

CNO 13' YAJ07' -> ------------------------- ---------------------
CNO 14 YAJ12 --> YPO 14 Section 0 - Memory Read Data Bit 4 

CNO 14' YAJ12' -> 
CNO IS YAH20 --> YPO 15 Section 0 - Memory Read Data Bit 5 

CNO IS' YAH2Q' --> 
CNO 16 YAH26 --> YPO 16 Section 0 - Memory Read Data Bit 6 

CNO 16' YAH26' --> 
CNO 17 YAJ18 --> YPO 17 Section 0 - Memory Read Data Bit 7 

CNO 17' YAJ18' -> 

CND IO YAHD9 --> YPO IO Section D - Memory Read Data Bit D 

&. CONNECTOR - Connector CND is being used to bring the read data bit 20 onto the 
module. The signal comes onto the module as term IO . 

.& PHYSICAL LOCATION - CND is physically located on the Y axis, board A , row H. 
IO enters the connector via pin 9 . 

.&.. DES TINA TION OF TIIE SIGNAL - Read data bit 20 is sent from the connector to the 
(YPD) option. This signal enters the option as 
termIO. 

ill DESCRIPTION OF TI-IE SIGN AI, 

YM361D4 
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PCTAB Memory 

CHIP COPY: ZAO LOCATION: AGE OPTION TYPE: ZA PCfAB PIN 31142015 09/06/88 13:22:29 PAGE 9 

ZAO IO <-- CN3 I15 address bit 15 

ZAO I1 <-- CN3 114 address bit 14 

ZAO 12 <-- CN3 113 address bit 13 

ZAO 13 <-- eN2 115 address bit 15 

ZAO 14 <-- eN2 114 address bit 14 

ZAO IS <-- CN2 I13 address bit 13 

ZAO 16 <-- eNl 115 address bit 15 

ZAO 17 <-- eNl 114 address bit 14 

ZAO 17 <-- CNI 114 Address bit 14 

ill. OPTION INPUT - Address bit 214 is sent to the (ZAO) option. The signal arrives on 
the option as term 17 . 

.&. SOURCE OF THE SIGNAL - The signal comes from a connector called CN!. 
The signal leaves the connector as 114. 

& DESCRIPTION OF THE SIGNAL 

YM36105 
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PCTAB Memory (continued) 

CHIP COPY: ZAO LOCATION: AGE OPTION TYPE: ZA PCTAB PIN 31142015 09/06/88 13:22:29 PAGE 9 

ZAO RO --> ZNl 132 ZNll 142 ZN21 132 ZN31 142 cpu3 addr. 15 

ZAO RO' --> ZY3 132 ZY13 142 ZY23 132 ZY33 142 cpu3 addr. 15 

ZAO Rl --> ZNl 131 ZNll 141 ZY21 131 ZN31 141 cpu3 addr. 14 

ZAO Rl' --> ZY3 131 ZY13 141 ZY23 131 ZY33 141 cpu3 addr. 14 

ZAO R2 --> ZNl 130 ZNll 140 ZN21 130 ZN31 140 cpu3 addr. 13 

ZAO R2' --> ZY3 130 ZY13 140 ZY23 130 ZY33 140 cpu3 addr. 13 

ZAO R3 --> ZNl 122 ZNll 152 ZN21 122 ZN31 152 cpu2 addr. 15 

ZAO R3' --> ZY3 122 ZY13 152 ZY23 122 ZY33 152 cpu2 addr.15 

ZAO R3' --> ZY3 I22 ZY13 152 ZY23 I22 ZY33 152 

..&.. SOURCE OF THE SIGNAL - CPU2 address bit 215 leaves the (ZAO) option as tenn 
R3' . 

..&. DES TINA TION OF THE SIGNAL - The signal is sent to four different options: 

ffi DESCRIPTION OF 1HE SIGNAL 

HTV-0834 7-6 

(ZY3), (ZY13), (ZY23), and (ZY33). This signal 
enters (ZY3) and (ZY23) as tenn I22. 
On (ZY13) and (ZY33) it enters the options as tenn 
152. 

YM36106 
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PCTAB Memory (continued) 

) CHIP COPY: ZMO LOCATION: ADE OPTION TYPE: ZM PCTAB PIN 31142015 09/06/88 13:22:32 PAGE 26 

ZMO 180 <-- CN4 I30 gossO 

ZMO 181 <-- CN5 130 goss 0 

ZMO 182 <-- CN6 I30 goss 0 

ZMO 183 <--CN7 I30 goss 0 

ZMO 198 <--TOO R27 clock 

ZMO 199 <--TOO R27 clock 

ZMO RO --> ZZA2 I608 ZZA2 1208 ZZA2 Il08 ZZAI I608 ZZAI 1208 

______ .:.-~ ~Al11.91i. _~10_I§O.§_ p:'AfJ 12fJIi. _~~Q.U® _______ J _______ . 

ZMO RO' --> ZZA2 I508 ZZA2 I408 ZZA2 I8 ZZAI I508 ZZAI I408 

--> ZZAI I8 ZZAO 1508 ZZAO 1408 ZZAO 18 

ZMO Rl --> ZZA2 I612 ZZA2 1212 ZZA2 Il12 ZZAI I612 ZZAI 1212 

--> ZZAI Il12 ZZAO 1612 ZZAO 1212 ZZAO Il12 

ZMO Rl' --> ZZA2 I512 ZZA2 1412 ZZA2 Il2 ZZAI I512 ZZA1 I412 

--> ZZA1 Il2 ZZAO I512 ZZAO 1412 ZZAO Il2 

ZMO R2 --> CN40 I22 ssO bank 0 wd 5 

I ZMO R2' --> ZZAI 1105 ZZA1 1505 bank 0 data bit 51 

ZMO R2' --> ZZAI n05 ZZAI 1505 bank 0 data bit 5 
" )-

-" 

~ SOURCE OF THE SIGNAL - Bank 0 data bit 5 leaves (ZMO) option as tenn R2' . 

.& GROUP NAME - Bank 0 data bit 5 is sent to a group of memory chips called ZZAl. 
The ZZAI group contains eight memory chips . 

..&. CHIP AND INPUT DESIGNATOR - n05 can be broken into two parts: 

o 
r----'--r--'----~=='___.,.--_I~ Identifies chip 1 within the ZZA 1 

group. 

4 ~~ 05 is the input pin number used by 
the signal to enter the memory chip. 

) YM36107 
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PCTAB Memory (continued) 

ZZAO RO --> ZZAO R2 ZRO 10 
ZZAO RO' --> 
ZZAO Rl --> ZZAO RS ZRO U 

ZZAO Rl' --> 
ZZAO R2 --> ZZAO RO ZRO 10 
ZZAO R2' --> 
ZZAO R3 --> ZZAO Rl ZRO 13 
ZZAO R3' --> ----------------------------
ZZAO R4 --> ZZAO R6 ZRO II 
ZZAO R4' --> 
ZZAO RS --> ZZAO Rl ZRO U 

ZZAO RS' --> 
ZZAO R6 --> ZZAO R4 ZRO II 
ZZAO R6' --> 
ZZAO R7 --> ZZA3 RS ZRO 14 
ZZAO RT --> 

ZZAO R7 --> ZZA3 R5 ZRO 14 

.& SOURCE OF THE SIGNAL - The read data bit leaves the group of memory chips 
called ZZAO. RZ specifies that chip 7 of the group is 
being used . 

.&. DESTINATION OF TIm SIGNAL - ZZAO chip 7 sends the read data bit to the (ZRO) 
option. The read data bit enters (ZRO) as term 14. 
Also listed as a destination of this read data bit is a 
memory chip, ZZA3 R5. The reason this memory 
chip is listed is because the two outputs of ZZAO 
R7 and ZZA3 R5 are wire-ORed together. 

HTV-0834 

Nom 

ZZAO R7 and ZZA3 R5 handle the same data bit The difference 
between the two chips is that one of the chips is for chip select 0 and 
the other is for chip select 1. 

YM3610B 
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) PCTAB Memory (continued) 

CONNECTOR: CNI0 PCTAB P/N31142015 09/06/88 13:24:22 PAGE 841 

CNI010 -> ZQO 181 

CNIO 10' -> ZQO 180 

CNIO 11 -> ZQO 182 

CNIO 11' -> ZWI 180 

CNIO 12 -> ZWI 183 

CNIO 12' -> 

ZQI0 ISO ZQ20 

ZQlO 181 ZQ20 

ZQO 183 

ZWll 182 

181 ZQ30 181 

180 ZQ30 180 

bkb2 

bkb2' 

gossO 

gossO 

#/bkbO 

#/bkbO 

CNI0 13 -> ZWI 181 aO/# 

CNIO 13' -> aO/# ••..••..••..•...••..••...•..••..•...•..••...•...••..•....• ······························t············ 
CNIO 14 ZOO 180 ZOO 181 : #/abort · CNIO 14' -> l #/abort · CNI0 IS -> ZOO 182 l (aO)/# · CNIO IS' -> : (aO)/# 

~ CONNECTOR - The connector CNIO is being used to bring bank bit 20 onto the 
memory module. The term used for this signal is I2 . 

.A. DESTINATION OF THE SIGNAL - Bank bit 20 is sent to two options, (ZWI) and 
(ZWll). The signal enters (ZWI) as 183. On 
(ZWII) this signal is 182. 

~ DESCRIPTION OF THE SIGNAL - #/bk bO 

MEMO A 
MEMI A 
MEM2 B 
MEM3 B 
MEM4 B 
MEM5 B 
MEM6 A 
MEM7 A 

HTV-0834 

alb 

This comment can be used to describe two different signals. 
The "#" is the flrst comment which will be called "A". Bk bO 
is the second comment which will be called liB". The "#" 
symbolizes an unused signal. CNIO 12 is not being used on 
MEMO, MEMI, MEM6, or MEM7. These four modules use 
the comment in the "A" position. CNIO I2 is being used by 
bk bO on MEM2, MEM3, MEM4, and MEM5. These four 
modules use the comment in the "B" position. 

YM36109 
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Jumper Pin Manual 

NOlE 

The layout is the same for both memory and the CPU. 

03/29/89 Y-MP JUMPER LISTING PIN 31194950 REVISION A FOR CPU4 MODULE PAGE 1 

OPTION TERM LOC PIN JUMPERS DESCRIPTION ---------------,---------------,----------------aaoo rOOD' eee 038 I ef-35 I Addr. Mult final sum bit 0' 
aaoo rOO l' eee 001 I dg-29 I Addr. Mult final sum bit I' I I 
aaoo r002' eee 003 I dg-44 I Addr. Mult final sum bit 2' 

I I aaoo r003' eee 006 I dg-22 I Addr. Mult final sum bit 3' 
aaoo rOO4' eee 008 I ef-05 I Addr. Mult final sum bit 4' 

abOO r2lO' ccd 101 I 00-40 Addr. Mult. partial sum bit 21' 

abOO r2U' ccd 103 be-36 Addr. Mult partal sum bit 21' 

abOO r212' ccd 106 bd-33 Addr. Mult partial sum bit 21' 

Addr. Mult. partial sum bit 21' 

..6. SOURCE OF SIGNAL - Address multiply partial bit 21' leaves the (ABO) option at 
term r210'. 

~ PHYSICAL LOCATION - (ABO) is physically located on board C, column C, 
row D. R21O' leaves the option via pin 101. 

~ JUMPER PIN LOCATION - This signal from (ABO) r21O' is being sent off the PC 
board to another PC board of the module. To do this a 
jumper pin is used. The jumper pin used for this 
example is physically located at column B, row E. 

HTV-0834 

The location BE consists of 48 jumper pins. The pin 
used to send Address multiply partial sum bit 21' to 
another PC board is jumper pin 40. 

YM36110 
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YM YAD YAC YAD YAE YAP YAO YAH YAI YAl YAK YAL 
I I I I I I I I I I I " I , I I " I I I I I 

01 M lo~ol CA 101 ~ 101 FA 101 FA 101 OA 101 HA 101 IA 101 JA 10 ~ o~ 0 

c:Jc:Jc:Jc:Jc:JlJGc:JO[:Jc:Jc:Jc:J 
o 1 AD I 0 DIJ 0 I CD 1 0 1 DB I 0 I ED 1 0 I FB I 0 I OD I 0 I HD I 0 1 m I 0 1 JD I 0 C!iJ 0 0 

c:Jc:J[:Jc:Jc:Jc:JGc:Jc:JCJc:JGG 
o 0 I DC I 0 I cc I 0 loci 0 1 a:: I 0 1 PC I 0 I oc I 0 I HC I 0 I IC I 0 1 IC I 0 I KC I 0 D£J 0 

c:Jc:JGc:Jc:Jc:JGc:Jc:Jc:JGGc:J 
o 1 AD I 0 ~ 0 1 m 10 I ID 10 I ID 10 I PO 10 I GO 10 I lID 101 ID 10 I JD 10 [§J 0 0 

~c:Jc:J[:Jc:Jc:JG[:Jc:JGG G G ! 

o 0 1 DE 0 I CE 1 0 I IE I 0 I EE I 0 I FE 10 I GE 10 I HE 10 I IE 101 IE 10 I KE I 0 ~ 0 

c:J BE \ ~ ~ c:Jc:Jc:J Gc:J D [J G [::J c:J i 

o 1 AP I 0 D[J 0 1\ CF 0 I OF I 0 1 EF I 0 I FF I 0 I GF I 0 I HF I 0 I IF I 0 I JF I 0 [£J 0 0 

[:J[J ~\ DF ~c:JGc:JDc:J[Jc:JG 
o 1 AG I 0 ~ 0 1 CO I\> I DO I 0 I EO 1 0 I FG I 0 I GG I 0 I HO I 0 I 10 I 0 I JG I 0 ~ 0 ~ 0 

I I I I I I I I I .. I I I I )I I I II , 

~ ~ ~ \~ ~ ~ ~ ~ ~ ~ ~ ~ 

'" . - ---

This map shows the physical locations of the Jumper pins. 
For the example BE-40, the group of jumper pins are located here. 

CRAY Y-MP PHYSICAL LOCATION 
MAP FOR A AND C BOARDS 



CRAY Y-MP JUMPER BLOCK LAYOUT 

V(0 CD G ® @ @ ® @ @ @ 
00®§®®®®@ 

00®®®®®®®® 
80®®®®®®® 

00@@@@®®®@ 
The jumper block layout shows the numbering scheme of the jumper pins within one group. The 
dark line at the top left hand corner designates pin 1. This placement of pin 1 is true if looking at 
the A or C board of the module. If looking at the B or D board of the module, pin 1 would be 
located at the lower left hand comer. The jumper layout of the B and D board looks like the 
diagram below. 

00®®@)@)®®@@ 
8CD®®®®®®® 

00®®®®®®®® 
0@®§®®® 40 ® 

~C0 CD G G @) @ ® ® ~® @ 

For the example BE-40, pin 40 is located here if looking at the B or D boards. 

YM3SI06 
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The next section of the jumper pin manual lists the type of jumper pins used at each location. 
There are three types of jumper pins: type 1, type 2, and type 3. 

MODULE 
PLA1E 

I ~EI 
A-B 

2 

C-D 

A-D 

3 

TYPE 2 

A-C 

1 1 

PIN BLOCK 

TYPE 3 

Hardware Trng. 
A-69S0 J.E.S. 

For the example BE-40, the type of jumper pin used for pin 40 on the C/O half of the module is 
type 2. . 

HTV-0834 7-13 

BOARDC 
BLOCK BE 

YM3SID7A 
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Wire Tabs 

LOCATIONOI I CRAY Y-MPWIRETABS S/N 1014 
~------------------------~----------~ 

SOURCE I DESTINATION I 

TERM PIN TS : LOC TERM PIN TS LEN : DESCRIPTION ----------------------------,----------
00-1000 zaf25 43 <- 01 IO-R003 zabOl 10 10 I CPUO Address Bit 0 
00-1001 zaf24 42 <- 01 10-ROIS zbb27 10 11 I CPUO Address Bit 1 
00-1002 zaf23 44 <- 01 10-R029 zcbOl 10 12 : CPUO Address Bit 2 
00-1003 zbg08 44 <- 01 10-R041 zdb27 11 12 I CPUO Address Bit 3 
00-1004 zbg07 44 <- 01 10-ROOS zaf12 10 12 I CPUO Address Bit 4 
00-1005 zbg06 45 <- 01 10-R018 zbe18 10 12 I CPUO Address Bit 5 
00-1006 zafOl 42 <- 01 10-R03l zcf12 10 10 : CPUO Address Bit 6 
00-1007 zaf02 42 <- 01 10-R044 zde18 10 10 I CPUO Address Bit 7 

LOCATION 01 

SOURCE DESTINATION I 

PAGEl 

TERM PIN TS I LOC TERM PIN TS LEN I DESCRIPTION __________________________________ J __________ _ 

00-1000 zaf25 43 <- 01 10-R003 zab01 10 10 : CPUO Address Bit 0 

.& MODULE LOCATION - Location 01 specifies the module seated at physical 
location 1 in the chassis of the mainframe. Location 1 in 
the CRA Y Y -MP/832 mainframe seats MEMO in Section 0 
of the memory. 

TERM - The term is the connector being used by the signal. For this example the 
connector is CNO. The term is 10. 

PIN - The pin is the physical location of CNO 10. CNO 10 is located on the Z axis, 
board A, row F, pin 25. 

TS - The time segment (TS) specifies when the signal arrives on the module. For this 
example, CPUO address bit 2 0 arrives on the module at TS 43. 

ARROW - The arrow designates the direction of the signal The arrow always points 
to the destination of the signal. 

NOTE 

Ignore the source and destination comments of the heading because the 
comments are not always correct 

~) 
/ 

) 
- ?' 

.&. LOC. - Location (Loc.) specifies the physical location of the module in the mainframe __ ) 
where the signal came from. A-8523 ~ 
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TERM - The tenn is the connector used on the module. For this example the connector 
is CN10R3. 

PIN - This is the physical location of CNlO R3. CNlO R3 is located on the Z axis, 
board A, row B, pin 1. 

TS - This is the TS in which the signal CPUO address bit 20 leaves the module. This 
signal leaves the module at TS 10. 

LEN - LEN specifies the len~ of the wire used to transfer the signal. The wire used 
to transfer address bit 2 0 is 10 inches in length. 

DESCRIPTION OF THE SIGNAL 
A-8524 
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CRAY Y-MP MEMORY DOCUMENTATION 

PCBDA, PCBDB, PCBD~ PCBDD 

Documents where the memory options are located called "chip map" and also contains a "connector 
map" which tells the loading on the "Z" and "Y" edge connectors. PCBDA loads board A, 
PCBDB loads board B, PCBDC loads board C and PCBDD loads board D. 

PCLDA, PCLDB, PCLD~ PCLDD 

Documents the loading of Data, Address and Control from the edge connectors to the logic chips. 
Each CPU's path into the memory module is documented. PCLDA handles CPU AlB; PCLDB 
handles CPU C/D; PCLDC handles CPU ElF; and PCLDD handles CPU G/H. PCLDA loads 
board A, PCLDB loads board B, PCLDC loads board C and PCLDD loads board D when looking 
at a particular option. 

SUBSECTION DATA A - D 

Documents the Writting or Reading of the data into each memory chip within the 8 banks per ..) 
. subsection. Subsection Data A contains subsection 0, 1; Subsection Data B contains subsection 2, 

3; Subsection Data C contains subsection 4, 5 and Subsection Data D contains subsection 6, 7. 

BANK SUBSECTION 0 - 7 

Documents the loading of the Address and Control into each memory chip within the 8 banks per 
subsection 0-7. 

MPT ZM-ZZ 

Documents what comes into each pin of the 148 pin chip for options ZM-ZZ. 

OPTIONS ZA-ZZ BOOLEAN 

. Documents the Boolean equation used inside the logic chips. The Boolean equations are translated 
into an arrangement of macro cells which perform logical functions for the computational process. 

Hardware Tmg. 
YM15101 J.E.S. 
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$pcbda 

$chip map 

zs 
toO 
zsl 
zr3 
zr4 
zr5 

9-10-86 

aea.3 ::> 
ttL..---~ 
~-----------~ 
~------------~ 

.&. OPTION TYPE - In this example the option is a (zr2) . 

.& BOARD DESIGNATOR - The (zr2) option is found on the 
A board . 

.&. COLUMN DESIGNATOR -The (zr2) option is on the A board in 
Column E, or the longside of the module . 

.&. ROW DESIGNATOR - The (zr2) option is on the A board in Column E, 
Row A. Row A is on the shon side of the module. 

&.. PIN ALIGNMENT - The (zr2) option has alignment .3. 

HTV-0834 

This puts alignment asterisk in the 
lower right comer on the memory 
module, if the coolant connections 
are to your left. 

In general the placement is 

D-1 2 

4 3 . -
CRAY Y-MP PCBDA $ ClllP MAP 

7-17 

Hardware Trng. 
A-6258A J.E.S. 
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PCBDA $ CONNECTOR MAP 27 
$connector map 27 
zacOl = cn7 i40 
zac01' = cn7 i4 ' 

c 2 = cn6i40 
zac02 = cn 1 

zac03 = cn5 i40 
zac03' = cn5 i40' 
zac04 = 
zac04' = 

Czac05 = ::>--+ A. 
zacU5' = 

A.. CONNECTOR MAP 27 - Unused pin on the edge connector, the edge connector has 
27 pins . 

.&. AXIS DESIGNATOR - The Edge Connector is located on the "z" axis or it can be 
the "y" axis. 

&. BOARD DESIGNATOR - The Edge Connector is found on the A board. The letters 
would range from A to D for boards A through D. 

A COLUMN DESIGNATOR - Read as Board A, Column C. Identifing a 27 pin Edge 
Connector on the "z" axis of the memory module. 

A. PIN DESIGNATOR - Board A, Column C, pin 02. Pin 02 is a true pin, pin 02' would 
be the false pin . 

.&. PINS LOGICAL V ARlABLE - Identifies what the pin is being used for. In this case 
pin 02 is used by CPU 6. 

A PIN BOOLEAN lERM - Pin 02, on Edge Connector C, has an input Boolean tenn i40 
from CPU 6. 

Hardware Trng. 
YM15102 J.E.S. 
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PCLDA - PC LOAD 

pcload:pclda 
rev: 0 
date: 09-19-86 

FILE 

title: pc load file for cpuO ,land a board 

$net list cnO ************** cpuO *********************** 
cnO iO zaO i27 
cnO iO' 
cnO il zaO i26 
cnO il' 
I cnO i2 zaO i25 
cnO i2' 

&. CONNECTOR NUMBER - Connector Number 0 = cnO 

~ 
Connector Number 7 = cn7 

.address bit 0 

. 

.address bit 1 

.address bit 2 I 

cnO - cn7 for the 8 CPU load paths on to and off 
from the memory module. 

& EDGE CONNECTOR TERM - Input term into the module from CPU 0, which comes 
into the edge connector as term (i2). The letter "i II for 
input, or the letter "r" for output 

&. OPTION TYPE - CPU 0 will come into the (zaO) option type. 

OPTION INPUT TERM - US is the input term into the (zaO) option. 

PClDA COMMENT - U coming in from the Edge Connector is Address bit 2 from 
CPU 0 goes into the (zaO) option as i25. 

Hardware Tmg. 
YM151D3A J.E.S. 
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PCLDA - PC Load File (continued) 

cnO i56 zxO iO zxlO i70 zx20 iO zx30 i70 
jumper CF-33 CF-33 CF-33 
cnO i56' zxO it zxl0 i71 zx20 i1 zx30 i71 

CF-32 CF-32 CF-32 
zxO i2 zxlO i72 zx20 i2 zx30 i72 

CF-29 CF-29 CF-29 
zxO i3 zxl0 i73 zx2 i3 zx3 i73 

jumper CF-30 CF-30 CF-30 

cnO i57 zxO i2 

.bank bit 0 

.bank bit 1 

.bank bit 1 

&. CPU INPUT - CPU 0 Bank Bit 1 signal comes into the memory module as i57 . 

.&.. OPTION INPUT - The Bank Bit 1 signal comes into the (zxO) option as i2. Because 
the original Bank Bit 1 signal arrived on the A board, it will go 
directly to the (zxO) option . 

.& JlTh.1PER LOCATION - To send the Bank Bit 1 signal to B, C and D boards a type 3 
jumper is needed. This jumper is located in Column C, 
Row F, pin number 30. 

CF-30 I' : row - short side of module 
column - long side of module 

&. BOARD DESIGNATOR - The (zxlO) option is located on the B board indicated by 
the "1" in the number 10, just as the (zx20) option is on the 
C board and the (zx30) is on the D board. 

Hardware Tmg. 
YM15104 J.E.S. 
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PCLDA - D (continued) 

$ y connector fan-out : master clear 

Gn20 iO:::> '" zs30 i80 
.master clear 

cn20 iO' ~ 

$ z connector fan-out inputs 

zq20 i83 .goss 4 colO i26 zq20 i82 
colO i26' zw21 i80 
colO i27 zw21 i81 

1 i27' 
&. --.Ga2/# :::> 

colO i28 z020 i80 z020 i81 
colO i28 
colO i29 zo20 i82 
colO i29' 

i28 zo20 i80 zo20 i81 

colO i28 - cnlO i28 comes in on the "z" connector 
denoted by cnlO. 

A.. Not Used - # symbolizes that when in a particular slot of 
the machine the particular tenn is not used. 

Mem. 0, A 

Mem.I,A 

Mem.2,B 

Mem.3,B 

Mem.4 B 

Mem.S B 

Mem. 6. A 

Mem.7,A 

The first two and last two 
are the same configuration, 
as are the middle four. 

.&. #/bk bl - Abbreviated, Bank bit 1. When in A position, 
co 10 i28 is not used. When in B position, 
co 10 i28 is Bank bit 1. 

&. a2/# - Abbreviate for address 2 or address bit 2 when 
used in A's position. 

~ cn20 iO - cn20 iO comes in on the "y" connector 
denoted by cn20. 

&. (a2)/#-

HTV-0834 

(a2)/#, address bit 2 is used when in the A's 
position, a2 is in the inverted state shown 
by (a2). 

7-21 

.#/bk bl 

#/bk bI 

t t 
A.. & 

A / B 

Hardware Trng. 
YM15105 J.E.S. 
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Subsection Data A - D 
$ subsection 0 : data bits 

. bank 0 data bit 0 

.bank 0 data bit 1 

.bank 0 data bit 2 

GgO rD~~~) zzaO i405 .bank 0 data bit 1 
zzaO r6 r4 zrO it 

A. ORIGINA nON· Bank 0 data bit 1 leaves the (zqO) option as tenn r1 '. 

A. GROUP DESCRIPTION - Bank 0 bit 1 is sent to a group of memory chips called zzaO. 
The zzaO group contains 8 memory chips. 

A. ClllP AND INPUT DESIGNATOR - The i60S can be broken into two parts: 

o 
ZZao 

4 

A LINE READS AS -

HTV':0834 

3 
t::::\ 05 is the input to 

1 ~f----I.~ the memory chip and 
comes in on pin 05. 

Identifies the sixth 
L...-__ ", chip within the (zzaO) 

group. 

Bank 0 data bit 1 leaves the (zqO) option on r1 'on a Write 
operation to the (zzaO) group, chip 6, and (zzaO) group, chip 4, 
and comes into chips 6 and 4 on pin 05. Bank 0 data bit 1 will 
leave (zzaO) chip 6 as r6 on a Read operation and come into (ZIO) 
option as il. Bunk 0 clntn bit 1 willienvo (zzaO) chip I! as rl! and 
come into (ZIO) option on iOl. Depending on the Chip Selects 
either r4 or r6 is Read but not both, same as on a Write operation. 

Hardware Tmg. 
YM15106 J.E.S. 
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BANK SUBSECTION o - 7 

zyO rO zza2 i619 zza2 i219 zza2 i119 zza1 i619 zzal i219 & 
zza1 i119 zzaO i619 zzaO i219 zzaO il19 

zyO rO' zza2 i519 zza2 i419 zza2 i019 zza1 i519 zza1 i419 & 
zza1 i019 zzaO i519 zzaO i419 zzaO i019 

zyO r1 zza2 i620 zza2 i220 zza2 i120 zza1 i620 zza1 i220 & 
zza1 i120 zzaO i620 zzaO i220 zzaO il20 

zyO r1' zza2 i520 zza2 i420 zza2 i020 zza1 i520 zza1 i420 & 
zza1 i020 zzaO i520 zzaO i420 zzaO i020 

zyO r2 zza2 i621 .zza2 i221 zza2 il21 zza1 i621 zza1 i221 & 
zza1 il21 zzaO i621 zzaO i221 zzaO il21 

zyO r2' zza2 i521 zza2 i421 zza2 i021 zza1 i521 zza1 i421 & 
zza1 i021 zzaO i521 zzaO i421 zzaO i021 

zyO r2 zza2 i621.... z1\. 
~------------------~ 

The Bank Subsection 0 - 7 reads the same as the Subsection Data A - D, except the 
Bank Subsection 0 - 7 documents Address and Control to the memory module as 
per Subsection 0 -7. The Subsection Data A-D documents only the data per the 
module boards A-D. 

,&, This portion of Bank. Subsection 0 would read as the (zyO) option outputs as r2, 
r2 is address bit 22 for bank. (n+O). Address bit 22 or r2 goes to the (zza2) group, 
chip 6 and comes into the memory chip on pin 21. 

Hardware Trng. 
YM1SI07 J.E.S. 
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MPT ZM-ZZ MAP TABLE 

$$$$ OPTION ZM * DA1E 07-11-86 * MPTBL **** 
$$$$ DA1E OF LAST CHANGE 07-11-86 **** 

RR13 
RR13-
RR14 

&. PIN NUMBER - POO6 calls out pin 6 of the 148 pin package. 

~ INTERNAL PIN ASSIGNMENTS - Internal chip pad C2 is in 
Column e, Row 2 . 

.&. PIN 1ERM - Pin 6 is an output term from the "R" term 
meaning output. The output term is R1S true. 
In the case with R1S-, R1S- is the false output. 

&. POWER/GROUND - Power/ground is sometimes right justified. 
POOS happens to be veeo . 

.& UNUSED PIN - An unused pin is left blank. 

~ INPUT PINS - Input pins are identified by the letter "I" 
as in 14 or IS. 

Hardware Tmg. 
YM15/0B J.E.S. 
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LOGICAL VARIABLES 

') 
/ 

I ZAXIS I 
cnO-7 iO-16 Address 

+~ i17 Go Write 

(Connector Number) i18-19 Abort 

A-H 
i20-28 Data in 

on Memory i30-37 GOSS 0-7 
Module 

i40-55 GOSS Bank Bit 21 ,20 

i56-63 Bank bit 1,0 (four copies) 

cn 10 iO-47 Fanout 

1'0-51 

rlOO-151 

r200-251 

r700-751 

'). YAXIS 
/ 

7 

cnO-7 i70-72 Subsection Readout Select 

A-H iO Master Clear 

cn20 i1 3 CP Write Enable 

i2-3 Bank Busy Select 

ilO-13 Clock Input 

i20-23 1-8 Fanout 

1'0-8 Read Data 

rlO-13 
• • • 

r70-73 

I IN GENERAL I 
cn30 I/O channels 

cn40 Deadstart Panel 

') cn50 Test Points Hardware Tmg. 
YM15/o9B J.E.S. 
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6 
00 
Vl 
.J:o.. 

....J 
I 
tv 
0\ 

~ 
;g 
~ 
~ 
~ 
i-<! 

i"" _______ , 

COMPONENTS PLACEMENT AND ASSIGNMENT 
DOCUMENTATION 

.&. 

LOGIC PATIIS 
DOCUMENTATION 

BOOB CONNBCrOR USAOB. ~·faJmTAKBmB &. BOOB CONNBCTOR· l'!JlQA. ~ UNDER $ 
CONNI!CTOR MAP 27. SIGNAL fROM mB BOOB CONNl!CTOR TO AN 

OPTIONTYPBOR "JUMPER··. 

.&. FEBD mRU,1UMPERS • CAll..BD OUT WHEN USBD IN 
PClJ)A • EC.I2D AS "JUMPER". 

& DATA TO OR fROM 
mBMEMORYCHIP • 

SUBSI!CI1ON DATA A· D,SUBSBCltON 
~BCltONO,IDATA. 

.6 OmONPLACI!MF.NT WDf,·fCBD[> UNDER I &. ADDRBSSJCON1ROLTOMBMORYCHIP· BANK SUBSBCTIONO· 7. 
AND TYPB· $ CHIP MAP, ALSO GIVES mB 

CHIPS ROTATION • 

.&. OPTION PIN ASSIGNMENT. MYI1N.·lZ.ASSIONS 
AU. 148 PINS A SIGNAl.. 

• 
o Oc:=lO :J Oc:=l 0 

o 

D D 
Oc:=l( --' 0 [:=:J 0 [:=:J 0 o 

GJGJGJGJGJGJGJ Q G 
00000000 00 

GJGJGJGJGJGJGJGJ G 
000000000 000 

GJGJGJGJ GJ GJ GJ GJ G GJ G G 
o 0 c:=l 0 C:::J 0 [:=:J 0 [:=:J 0 c:::::J 0 c:::::J 0 c:::::J 0 [:=:J 0 C:::J 0 c::::J 0 c::::J 0 

DDDDDDDDDDDDD 
Oc::::::JOc::JOc::JOc::::::JOc::::::JOc::::::JOc::JOc::::JOc::::::JOc::::::JOc::::::JO 0 

DDDDDDDDDDDDD 
Oc::JOc::JOr:::=JOr:::=JOr:::=JOc:=lOc::::JOc::::JOr:::=JOC:::JOr:::=JOr:::=JO 

CRAY Y-MP MEMORY (64Kx 1) 
DOCUMENT ASSIGNMENT 

" ' ~ 

o 

o 
A-5223 

I 
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~ 
00 w 
~ 

-....l 

8 

~ 
;g 
~ 
~ 
~ 
~ 

\, 
~---... ... ,../ 

ADDR&'lS BIT 224 
ADDR&'lS 000000373 
CPU 3 

CPU 
MOD~ LOCATION 20 

(VA3) 
R6 

: "4 OUfBOARD PANOurS .. I 

I MEMORY 
: MODULBLOCATION33 
1 CPUWIRENAM¥f 

11NTERNA4 ADDRESS BIT 2 

PCTAB CPU 1 WIRB 1 
I'CLOAD CPU 1 TABS 

(I J 

'~/ 

"4 ONBOARD FANOurs .. I 

I MEMORY 

(ZAO) I I .. ~ R9 

I 

CPU PRIORITY NAMB H 

.-------------~ 
I I'CTAB MEMORY 
: PCLOAD MEMORY 

(1'ClDC) 

WlRBTABS 

I 
1 I. ______________________ I 

PCTAB MEMORY 
PCLOAD MEMORY 

(I'CIDA) 

CRAY Y-MP ADDRESS FLOW 

, ) 
---.,.-> 

~ 
~ 
~ 

Hardware Tmg. 
A-8273 N.AH. 



~ 6 DATA BIT 27 
00 ADDRESS 000000256 
W CPU4 
~ ,~ ONBOARDFANOUT .' , 

I , 
CPU PRIORITY NAME C 

-.,J , 
N 

CPU 
MODULE 
LOCATION 21 

.(YDO) 

R23 

'MEMORY 
: MODULE LOCATION 2S 
I CPU WIRENA!>fE F 

(ZA30) 
R201 ~ .1 

00 .. '---... 

PCTAB CPU 
PCLOADCPU 

, 
, PCTAB MEMORY 

PCLOAD MEMORY 
(PCLDC. PCWD 
RESPECI1VJ?L Y) 

, 
WIRE TABS, 

, 1 1 , L ______________________ _ 

PCTAB MEMORY 
PCLOAD MEMORY 
(DATAB) 

CPU WlRENAME F 

(ZRIS) (ZS21) 

116 

----.....' t 
PCTABMEMORY 
PCLOAD MEMORY 
(PCLDB) 

PCTAB MEMORY 
PCLOAD MEMORY 
(PCLDC) 

-------------------------------------------------------------------, 

CPU 
MODULE LOCATION 21 

(YPO) 

PCTABCPU 
PCLOADCPU 

~------------

WIRE TABS 

~ 
;g 
~ 
~ 
~ 
~ 

"--

CRAY Y-MP DATA FLOW 

\'--"'/ 

Hardware Tmg. 
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CRAY Y-MP MODULE LOCATIONS 

:MEMORY MODULE LOCATION 
MEMORY DATA Section 0 Section 1 Section 2 Section 3 

Bits 20 - 28 Location 1 9 25 33 

Bits 29 _ 217 Location 2 10 26 34 

Bits 218 - 226 Location 3 11 27 35 

Bits 227 _ 235 Location 4 12 28 36 

Bits 236 - 244 Location 5 13 29 37 

Bits 245 _ 253 Location 6 14 30 38 

Bits 254 _ 262 Location 7 15 31 39 

Bits 263 - 271 Location 8 16 32 40 

) . CPU NUMBER LOCATION 
--~ 

0 Location 17 
1 Location 18 
2 Location 19 
3 Location 20 
4 Location 21 
5 Location 22 
6 Location 23 
7 Location 24 

:MEMORY ADDRESS 

22A- 2Z3 222 221 2:!l 219 ~18 217216215 214213 212211 2 10 2 9 2 8 2 7 2 625 2 4 2 322 21 2° 

X X X X X X X X X X X X X X XXX XXX XXX XX 

ZS i4 2 13 212 211 2° i 0 29 2 8 27 2 6 25 24 23 22 2120 22 i 2° 0-7 0-3 

C.S. GOSS Sec. 

) Hardware Trng. 
YM03111 J.E.S. 
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EIGHT MODULES PER SECTION. 
EACH MODULE HANDLES 9 BITS 
OF THE 72-BIT WORD. 

MEMORY 7 271_ 2 63 

MEMORY 5 2 53 _2 45 

MEMORY 4 2 44 _2 36 

MEMORY 2 2 26 - 2 18 

MEMORY 1 217 - 2 9 

DATABIT 28 -20 
MEMORY 0 

r--.\oIr)~MN-O 

~~~~~~~~ 
~~~~~~cncn 

SUBSECTION 0, 1 

SUBSECTION 2, 3 

SUBSECTION 4, 5 

SUBSECTION 6, 7 

-

-

-

-

BOARD A 

BOARDB 

BOARDC 

BOARDD 

Hardware Trng. 
A-4921A J.E.S. 
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00 w 
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00 
I 

W 

~ 
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~ 
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-~ 

PORT CONFLICT 

~ 
A f'.. ~ 
B I CPUO: C 

D V 
A f'... 
B I CPUl r-C 

D V 
A f'.. 
B 

ICPU2~ C 

D V 
A f'... 
B l CPU 3 ; C 

D V 
A f'.... 
B I CPU 4 : C 

D V 
A 

"' B I CPU 5 I C 

D V 
A ""-. 
B I CPU 6 \ C 

D / 

A ""-B I CPU 7 : C 

D 

4 PORTS CPUs 

\~I 

6 
SEC110NO 

MEM.O 20 .28 

MEM. 1 29 .217 

MEM.2 218 • 22b 

MEM.3 2'Z1. 235 

MEM. 4 236 • 2 44 

MEM. S 245 .253 

r--'" MEM. 6 2.54. 262 .... MEM. 7 263.271 
... 

SECflONl 

8 MODULES 

SECflON2 

8 MODULES 

SECflON3 

8 MODULES 

MEMORY 

CRAY Y-MP MEMORY SUBSECfION 

BANK CONFLICT 

I 
~/ 



127A 2 23 222 221 2 201219 \ 

• • • • • I • • • • • • • • I ~ SELECI'S " 
• • 

(lWO 64K. 1 PaR IIII) • • • • · • • • • • • · • • • • · • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • · • • • • • • • • 
• t • ~ • 

12
16

1215 214 2 13 212 211 

SECJ10N SELECT 
SECJ10NO 

0 30 7A 20 14 10 

70 64 60 54 SO 44 40 

~ 2 130 17A 120 114 110 104 100 

= 
Z tJ 3 170 164 160 154 ISO 144 140 
O~ 

~~ 4 230 224 220 214 210 204 200 

la 2SO 244 7A0 
::> 
." 

6 310 304 300 

7 

7 6 4 2 0 

SUBSECJ10N SEU!CI'S 

ADDRESS 

2 18 217 2 16 2 15 214 2 13 212 211 210 209 2 08 \ 2 07 206 2 05 1 2 04 2 03 2 02 1201 2 00 I 
~ ~ + I IN1ERNALADDRESSJ 

(16ADDRESSL1NES) 
I ~UBSEcnON BANK SELECTI 

(8BANKS/SUBSEcnON) (4SEcnONS l SEcnONSELECTJ 
8 MODllLES/SEC.) 

• 
2 10 2 09 

75 71 

135 131 

175 171 

23S 231 

275 271 

335 331 

375 371 

7 6 

208 2 07 2 06 2 05 2 04 2 03 202 2 01 2 00 1 202 2 01 

BANKfflUBSECTIONLAYOUT 

SECJ10N SELECT 
SEC'llONl 

25 21 IS 11 5 

63 61 55 51 45 41 

125 121 115 111 105 101 

163 161 U5 lSI 145 141 

22S 221 21S 211 :lOS 201 

2M 261 255 251 7A5 7A1 

32S 321 31S 311 305 301 

365 361 335 351 345 341 

5 4 2 0 

36 32 

76 72 

136 132 

176 172 

236 232 

276 m 

336 332 

376 372 

SECJ10N SELECT 
SECJ10N2 

26 22 16 12 6 

66 62 56 52 46 

126 122 116 112 106 

166 162 156 152 146 

226 222 216 212 206 

266 262 2S6 2S2 246 

326 322 316 312 306 

366 362 356 352 346 

2 

42 

102 

142 

202 

7A2 

302 

342 

11i11111 
7 6 432 o 

SUBSECJ10N SElJ!CI'S SUBSEC'llON SElJ!CI'S 

64KECL MEMORYCHIP 

AIlIlR 22 
2 AIlIlR AIlIlR 

Wii AIlIlR 20 
4 t3 AIlIlR 

DATA IN AIlIlR 18 
6 Veo(GROUND) Voe(-5.2V) 

DATAOl1r AIlIlR 16 

AIlIlR AIlIlR 

AIlIlR AIlIlR 14 

10 AIlIlR AIlIlR 

AIlIlR AIlIlR 12 

I SUBSEcnON SELECT I 
(8 SUBSEcnON/SEC.) 

2>0\ 1 
MEMORYMO DULl! 

INO 

37 

77 

137 

177 

237 

277 

337 

377 

GOSSO-7 ADDRESS 

33 

73 

133 

173 

233 

273 

333 

373 

SECJ10N SELECT 
SECJ10N3 

27 23 17 13 7 

t;! 63 51 53 47 

127 123 117 113 107 

It;! 163 151 153 147 

227 223 217 213 207 

W 263 'JS7 2S3 7A7 

327 323 317 313 307 

3t;! 363 351 353 347 

3 

43 

103 

143 

203 

7A3 

303 

343 

iiiit1ii 
7 6 5 4 2 o 

SUBSECJ10N SElJ!CI'S 

_ .. Tmg. 

A-482QA J.£s. 

CRAY Y-MP MEMORY ADDRESSING 

IITV-0834 8-4 eRA Y PROPRIETARY 

) 

') 
.' 



• 1 MODULE PER SECI10N; 72 BITS PER MODULE 
• 4 TOTAL MEMORY MODULES 
• 32 BANK MACHINE 
• 1 BANK PER SUBSECI10N 
• MEMORY ADDRESS 

MEMORY ADDRESS: 
24 2 3 221 21 20 

MEM.O 

HTV-0834 

'" ... It :3 .., 
S ;::: ...... "N 

.., 
'" .... .... .... .... .... 

~ :!: .... ~ :I! t ~ 
.., 

"' .... '" .... .... 

()()() 001 010 011 100 101 110 111 

ABC D E F G H 
BK. 0 BK. 1 BK. 2 BK. 3 BK. 4 BK. 5 BK. 6 BK. 7 

221 ___ 28 27 26 2 S 

INT. ADDRESS SS SEC . 

BANK BITS FORCED 

On a CRAYY-MP/832, bits 2 5,2 ~ and 27 of the 
absolute address designates the bank being referenced. 
On a CRAY Y-MP/14, the bank bits are forced conditions. 
Because the bank bits are not needed from the absolute 
address, bits 25, 26, and 27 become Internal address 
bits 20, 2 1, and 22 respectively. 

~-------(BIT 2 10 Q>U B PATH )------------, 

EXAMPLE: E~ADDRESS, 1321~ 1000 I 

111011000110001 

INT. ADDRESS BANK SS SEC. 
(FORCED) 

RESULT: BANK = 1 SS = 4 SEC. = 1 

Q>U B PATH 

Hardware Trng. 
A-7774A J.E.S. 

CRAY Y-MP/14 MEMORY LAYOUT 

8-5 CRAY PROPRIETARY 



~ 
6' 
00 
IJ.) 
~ 

00 
I 

0'1 

~ 
;g 
~ 

ffi 
~ 

Sl!C110N 

SUBSBC1'ION 

CPU 0 

PAm I 

-, • 2 MODULES PER SECTION; 36 BITS PER MODULE 

0 
1 
4 
5 

-,'. 8TOTALMEMORYMODULES 
• 64 BANK MACHINE 

-.-. 2 BANKS PER SUBSECTION 
'. MEMORY ADDRESS 

MEMO (20 _ 28 ) MEMO 
MEMI (236_ 244) MEMI 

0 1 2 3 0 1 

2 0 2 0 2 0 2 0 2 0 
3 1 3 1 3 1 3 1 3 1 
6 4 6 4 6 4 6 4 6 4 
7 5 7 S 7 S 7 5 7 5 

(29_ 217) 

(245- 253) 

2 3 

2 0 2 0 2 
3 1 3 1 3 
6 4 6 4 6 
7 S 7 S 7 

OOX OOX OOX OOX OIX OIX OIX OIX 

A H H A A H H A B 0 o B B 0 o B 

H A A H H A A H o B B 0 o B B 0 

YL CONFLICT CHECK 

SEC. 0 I 2 3 

MEMO (218_ 2 26 ) 

MEMI (zS4.262) 

0 1 2 3 

0 2 0 2 0 2 0 2 
1 3 I 3 I 3 I 3 
4 6 4 6 4 6 4 6 
S' 7 S 7 5 7 S 7 

lOX lOX lOX lOX 

C P P C C P P C 
P C C P P C C p 

MEMO (227_ 2 35 ) 

MEMI (263 _ 271) 

0 1 2 3 

0 2 0 2 0 2 0 2 
1 3 I 3 I 3 I 3 
4 6 4 6 4 6 4 6 
5 7 S 7 5 7 S 7 

IIX IIX l1X l1X 

D B B D D B B D 
B D D B B D D B 

I 

MEMORY ADDRESS: 

i13, __ 28 2' 261 2~ 124 23 22121 20 
BANK SS SEC. INf. ADDRESS 

_BANK BITS (2~21) FORCED 

Bit 25 of the absolute address i bank bit 20. On a CRA Y 
Y-~8. bits 26 and 27 of the e te address are bank bits 21 

-MP2. bank bits 21 and 22 
d 'if do not come from the 

absolute address. bits 26 and 27 become part of the In~a1 
address. Bit 26 becomes IntcmaI address bit 20. Bit 2 becomes 
IntcmaI address bit 21 . 

0 2 0 2 0 2 0 2 
EXAMPLE: 

FAILURE ADDRESS: 
7321

8 =}JJJ!J~J~mOO 0 I 

SS 
I 3 I 3 I 
4 6 4 6 4 
5 7 5 7 5 

C 
P 0 A H G B C 
U 

P 
A I H A B G F 
T 
H ~ 

3 I 3 
6 4 6 
7 5 7 

F E D 

C D Ei 

----- -..J 

BIT 2
10 fffffl( # 

CPU I 11101101010001 

INf. ADDRESS BANK SS SEC. 
(21.22 

FORCED) 

RESULT: BANK = 2 SS = 4 SEC. = I 
BITS(29 _217) CPU B PATH MEMO 

eRA Y Y -MP2/XY MEMORY LAYOUT 

'~' 

Harr/walfl Tmg 
"·77820 J.E.S. 

, ) 
,~ 



) 

) 

') 
/ 

SEcr10N 

SUBSECI10N 

0 

CPU 1 
PATH 

2 

3 

SEC. 

55 

0 

C 
P 
U 

P 
A 
T 2 
H 

3 

• 4 MODULES PER SEcr10N; 18 BITS PER MODULE 
• 16 TOTAL MEMORY MODULES 
• 128 BANK MACHINE 
• 4 BANKS PER SUBSECI10N 
• MEMORY ADDRESS 

MEMO (20- 2 8 ) 

MEMI (218- 226) 

MEM2 (236- 244) 

MEM3 (254- 262) 

BITS 0 - 8,18 - 26, 
36-44,54- 62 

0 1 2 3 

0 2 0 2 0 2 0 2 
1 3 1 3 1 3 1 3 
4 6 4 6 4 6 4 6 
5 7 5 7 5 7 5 7 

0 0 0 0 0 0 0 0 

A H G B E D C F 

C F A H G B E D 

E D C F A H G B 

G B E D C F A H 

MEMO (29 - 217) 

MEMI (227- 235) 

MEM2 (245- 2S3) 

¥EM 3 (263- 271) 

BITS 9 -17,27 - 35, 
45 - 53, 63 - 71 

0 1 2 

0 2 0 2 0 2 
1 3 1 3 1 3 
4 6 4 6 4 6 
5 7 5 7 5 7 

1 1 1 1 1 1 

B G H A F C 

D E B G H A 

F C D E B G 

H A F C D E 

3 

0 2 
1 3 
4 6 
5 7 

1 1 

D E 

F C 

H A 

B G 

iD_2127126 
1Nf. ADDR. B 

21 

.... BANK BIT (22) FORCED I 
Bits (2S ) and (26) of the Ab. 
are bank bits (20) and (2 1 ) 

oIute addn:sa 
respec:tivdy. On 

eAboolute 
CRAYY-MP4 

use bank bit (22) 
fthe Ab.olute 

Intcmaladdn:sa 

a CRAYY-MP8 bu (27) ofth 
addn:saia bank bit (22). On a 
bank bit (22) ia forced. Beca 
does not come from bit (27) 0 

addn:sa, bit (27) becomes 
bit (20). 

(BIT (210)CPU H PATH) 

YLCONFllCT CHECKS , 
0 1 2 3 EXAMPLE: FAILURE ADDRESS: 7321

8 ,WilLi ttl a 0 2 0 2 0 2 0 2 BIT (210) 
1 3 1 3 1 3 1 3 CPU 0 
4 6 4 6 4 6 4 6 

11101U rxx 5 7 5 7 5 7 5 7 01 
INf.ADDR. BK. 55 SEC. 

A H G B F C D E 
RESULT: BANK 6, SS 4, SEC. 1 

BITS(2' _217) CPU H PATH MEMO 

C F B G H A E D 

F C D E A H G B 

H A E D C F B G --nng. 
A-71tJIBJ.E.5. 

eRA Y Y-MP4/xy 

IITV-0834 8-7 CRAY PROPRIETARY 



~ 
00 w 
../::>. 

00 
I 

00 

~ 
;g 
~ 

~ 
> 
~ 

\,~/ 

CPU 0 
BANK BlT 21 
SECTION 0 
SSO 

LOCATION 1 
CLOCK MODULE 

I 
I 

~N27 I 
R16 i 

I 

I 
I 

LOCATIONS 

(ZW21) 

CNIO .. 
183 R40 

139 

(ZXO) 
I 

CNIO CNO 12 
i 

R29 157 

COMMENT: 
CPU A SEC. 0 BK. B 1 (FORCED 0) 

• ______________ ..1 L _____________________________________________________ _ 

RESULT: BANK BIT 1 COMES FROM 

eRA Y Y -MP/28 BANK BIT 21 

\ I 

"-../ 

THE CLOCK MODULE. THE 
CLOCK MODULE IS USED TO 
GENERATE FORCED CONDITIONS. 

A-8525 

'-------) 



~ 
00 
Vl 
.j::>.. 

00 
I 
\0 

~ 
~ 
~ 
~ 
~ 
~ 

'-
CPUO 
ABSOLUTB ADDRFSS BIT i> 
SOCTIONO 
SSO 

(yAI) 
R24 L._I 

LOC.S 
L ... _I 

COMMENT: 
AS 

~. 

LOC.S 
R206 10 CPUC I(ZAO) 

CN3 LOC.S RI8 
R306 10 CPUD 118 

LOC.6 
I I .- ICPUA 

~R606 ~I ~ I~·~ 

COMMENT: 
INTERNALADDRFSS 
BIT2 0 

(ZY30) SS6 
140 

j 
.~/ 

~~ 
~~ 
~~ 

RFSULT: ABSOLUTB ADDRESS BIT 26 
BECOMES INTERNALADDRFSS BInO 

A-8526 

CRAY Y-MP/28 ADDRESS FLOW 



~ 
6 
00 
Vl 
~ 

00 
I ..... 
o 

~ 
;g 
~ 
~ 
~ 
~ 

CPU 0 
ABSOUrm ADDRESS BIT ~ 
SI'rI10NO 
SUBSOCTION 0 

(YAO) 

R11l 

LOC.S 

I 
COMMeIT: 
INTERNAL ADDRESS 
BIT11 

(ZWll) 
R30 
I 1 + .. I 

R37 

LOC.S 
CPUB 

LOC.S 
CPUC 

LOC.6 
CPUB 

116 
R16' 

(zy30) SS6 
141 

~~ 
~~ 
~~ 

RESULT: ABSOLUTBADDRESS BIT18 
BECOMES INTERNAL ADDRESS BIT 11 

A-8527 

CRAY Y-MP/28 ADDRESS FLOW 

\ .. ---.... /' 

. ) 
~ 



) 

:MEMORY MODULE 

DATA MEM MEM MEM MEM MEM M ME . MEM. MEM. 
BIT 0 1 2 3 4 5 6 7 

N 2 0 2 9 2 18 227 2 36 2 45 2 54 2 63 

N+ 1 21 2 10 2 19 2 28 2 37 2 46 2 55 2 64 

CBO 

N+2 22 211 2 20 2 29 2 38 247 2 56 2 65 
CBl 

N+3 2 3 212 221 2 30 2 39 2 48 2 57 2 66 

CB2 

N+4 24 2 13 222 2 31 2 40 2 49 2 58 2 67 

CB3 

N+5 2 5 214 2 23 2 32 241 2 50 2 59 2 68 

CB4 

N+6 2 6 2 15 224 2 33 242 2 51 2 60 2 69 

CB5 

N+7 27 2 16 2 25 2 34 2 43 2 52 2 61 2 70 

CB6 

N+8 28 217 2 26 235 244 253 262 271 

CB7 

N01E: To locate the bad memory chip you need the failing Address and the 
failing bit. 

HTV-0834 

From the failing address calculate: 

1. Section __ _ 
2. Subsection __ _ 
3. Subsection Bank __ _ 
4. Chip Select __ _ 

Failing bit is associated to Data bits (N - N + 8). 
Failing module is associated with the failing bit 

Hardware Trng. 
A-4818 J.E.S. 

CRAY Y-:MP MODULE BIT ASSOCIATION 

8-11 CRA Y PROPRIETARY 



A 

A 

E zy 
• 

F 7Q • 

A 

• 
F 7Q 

• 
E zy 

A 

A 

A 

E zy 
• 

F .7Q 

A 

• 
F 7Q 

• 
E zy 

A 

HTV-0834 

B c D E F G H 
• • • ZR ZR ZR ZS 10 ZS 

• • • 
i 

SUBSECTION 0 I 
I 

: 
• • • • • • • 

zy ZU 2M ZN ZN 'ZA ZN 

• • 
ZW ZX ZX ZV ZO 'ZA ZO 

• • • • • 

B c D E F G H 
• • • • • ZW ZX ZX ZP ZO 7A ZO 

• • 
zy ZU 2M ZN ZN 7A ZN 

• • • • • • • 
I 

SUBSECTION 2 I 
I 
I 

• • • • 
ZR ZR ZR ZS 10 ZS • • 

B c D E F G H 
• • • 

ZR ZR ZR ZS 10 ZS 
• • • 

I 

SUBSECTION 4 
I 
I 
I 

• • • • • • • zy ZU 2M ZN ZN 7A ZN 

• • 
ZW ZX ZX ZV ZO 7A ZO 
• • • • • 

B c D E F G H 
• • • • • 

ZW ZX ZX ZP ZO 7A ZO 
• • 

zy ZU 2M ZN ZN 7A ZN 
• • • • • • • 

I 

SUBSECTION 6 I 
I 
I 

• • • • 
ZR ZR ZR ZS 10 ZS 

• • 

I J K L M 

ZR ZR ZR 
• • • 

SUBSECTION 1 

• • • • • 
ZN 2M ZU zy zy 

• 
ZV ZX ZX ZW .7Q • • • 

I J K L M 

• • • • 
ZP ZX ZX ZW 7Q • 
ZN ZM ZU zy zy 

• • • • • 
SUBSECTION 3 

• • • 
ZR ZR ZR 

I J K L M 

ZR ZR ZR 
• • • 

SUBSECTIONS 

• • • • • 
ZN ZM ZU zy zy 

• 
ZV ZX ZX ZW .7Q • • • 

I J K L M 

• • • • 
ZP ZX ZX ZW 7Q 

• 
ZN 2M ZU zy zy 
• • • • • 

SUBSECTION 7 

• • • 
ZR ZR ZR 

BOARD 
A 

BOARD 
B 

BOARD 
C 

BOARD 
D 

Hardware Trng. 
A-4919A J.E.S. 

CRAY Y-MP MODULE/SUBSECTION LAYOUT 

8-12 CRA Y PROPRIETARY 

) 



~ 
~ 
Vl 
~ 

00 
I 

....... 
Vl 

'~ 

(j~ 

~ 
'"t:I 

~ 
~ 
~ 
0-<: 

\-----/ 

y 

o ABC D B P 

A -.0 I AM 101 ABA 101 ACA 101 IDA b I AI!A 101 APA P, nvn I ·ao ~ - - ._. ... . .. r; 
B~ 

B-+ 

C-toO 

C-+ 

D--.o 

D-+ 

AAB ,0, 
Bit. 

o 
'i 

J ZR3 lZR4 aBADDATA aBADDATA 
20.22 2' ·2' 

:r BIt, SBLBCT Bit. SBLI!CT 
• • 

'I AHB FL AlB JOI 
Bit. I Blt.2 I Bit.' 

Oil_Pi' ~~I~J.l 
ZlC3 'lZ£6 

'1 '1 6 17 '1'1611 
I I 

0l..1l..2jl !L1121' 
ZlC4 ZZI:1 

• , 617 'T'T6l..7 
I I 

Op 1213 OIJl213 
ZZ£5 'lZ£8 

'1'\61' 41' f517 

ZRS D aBADDATA 
2' ·2' Blt.SBLI!CT • 

AlB 101 AKB 10 
Bit.. I BIt . .L.-..l..-BI 

0111 21' °llj21' 
ZlDO ZlD3 

• , 6 7 ::E I 
°IJl2I' 011121' 

22Dl Zl.D4 

'I'L6f7 • '16 7 

~ T 
o Jl121' 

ZlD2 ZlD5 22D8 

~ '1'\617 !I.!.J!.l! 
B --.0 01 ABB 101 Aa! 101 AlE 10 I Am 101 AI'B 101 AGB 101 AHB JOt AlB 101 AlB 101 AKB 101 AlB 10 

~
zy~. ... .. - .-

B ADDRBS! ~ 
• f·r ~ 

1M) • 
ADDRIISS 
2'.~ 

WIlDATAr ~o °IZNr °IIZM- °r-°r- °1 ADDRIISS ADDRESS PANOUI' ADDRIISS ADDRI!SS 
21!212 JD.211 f.r J'·r 

ACP ADP 

p 

• 
ADDRESS 
~.~ 

W.R.DATAt 

Z¥2 • Z¥3 • ~
AMB 

~I~I 

0-.0 CWJol ABO 101 ACO 101 ADO pi AI!O 101 APO 101 AOO 101 AHO 101 AlO 10CW]01 AKa 101 ALa 10 
o 

eRA Y Y-MP MEMORY MAP 
BOARD A 

o 

~; 

MODUU!ROW 
LOCATION 

2.0 V 

·4.5V 

,'.2.V 

HlrtIN.,. Tmg. 
"'·59228 J. E.S. 



~ 
00 
W 
.j::... z 

F 

BBP BCP 

-··.zw1'17lIzxlo -. 
WRmI 
DATA 
2 2.2' 

8ANICO-l 
WRmI 

I!NABUI 

B 

iio 

~ WRmI 
DATA 

~ 
"!;l 1VR.DATA 

22 
C"_O.' 

MODULBROW 
LOCATION 

°tWH=_~::v 10 
8MB BU! 

00 
I -.j::... 

B 
.- -. - I 

I " "\,,, I 

B-..o 01 BBB 10 
I 

BCB 0. -...u IV 
I 

B 

.2.l!J2 
B ~I BAB 101 BBB 101 BCD 101 BOB 10 I BBB 101 BFB tor BOB H)O[ ----.mii:J:>1 BIB 101 BIB 101 BKB 10 0 

~ ~ ~ ~ ~ ~ ~ ~ D ~ ~ ~ _ 

-0 D -ZRIO - ZRll -ZR12 ~IO r=JI - ZSll - ZRI3 - ZRI4 1-ZRIS D D 
A RIlAIl DATA RIlAIl DATA RIlAIl DATA CPU 2 a.ocx CPU 3 ItI!AD DATA RIlAIlDATA ItI!AD DATA 

2°_22 2'-2' 2'-2' SSSI!U!CT SSSBU!CI' 2°_22 2'_2' 2'-2' 
Bit. SI!U!CT Bit. SI!UICI' BIt. Sl!U!Cf _ _ Bit. SBIJ!CI' Bit. SI!UICI' 81t. SI!U!C1' 

(') A ~I BAA 101 BBA 101 BCA 101 BDA 10 I SEA 101 BFA 101 BOA 101 BMA 101 BIA 10/ BlA 101 BKA 101 BLA 10 
~ 0 0 
~ 
~ 

~ 

~ 
~ 
~ 

\ 
\~ 

MODULB COLUMN LOCATION 

CRAY Y-MP MEMORY MAP 
BOARD B 

\ 
"'-~' 

~-'.2v 

H'-'Tm,. 
A-591gB J.E.S. 

\J 



~ 
o 
00 w 
,J:o. 

00 
I 
~ 
U1 

~ 
;g 
~ 
~ 
~ 
~ 

" / '--/ '''-.J 

y 

o ABC D B P 

A~{]I CM 1001 ~ I~;; ~~; ~lAi.~ fFA 
BIC, SI!U!CI' Bit. SI!U!CI' Bit, SI!U!CI' SS SBIJ!CJ' 

L-. __ =.J. • • 

--COA CHA ~ CIA 

~:'AO r=J -ZS21 1ZR23 ZR24 
WlCI( CPU, ~ ~rA ~~JA 2' -2' SS SBIJ!CT Bit. SBIJ!CJ' Bit, SI!U!CI' Blt.SI!U!CI' • • 

B -.01 CA: 10 01 CCB lor WB 10 
I Bit.' alt.4 I 

or·r21] 01!J 2P 
2ZJ6 ZlKO 

4JSf6T7 41'1'17 
r I 
01' 12(3 °PI2!J 

ZZJ7 ZlKI 
4 , , 7 41'1'17 
I I 

or fIil' 01' 12 P 
2ZJ8 ZlK2 

B 

C 

D 

,r CFB 'Or COB lof CHB lor CIB a- ClB 101 CKB 10 
I Bit. 7 I 

Blt.O I BIt" I Bit. 2 I Bit,' Bit. 4 I Bit.' I B 
01 i Iii' OfiT2J ] Ofi lif' o 'Tif' 0l'l2P 01'1 21 ' 

ZlK6 sis ZlLO Zl.L3 ZZL6 12M) 72M3 

~ u I U 4TSf6T7 4J5f6T7 41' L'1.7 41'1'17 4l!1'P 
~I~ 1 I I I 

!I.!.J.:J.! ~ I ~ 0 JI J2 P °Jl121' 011( 2P 01.'1.2P °1'.EP 
ZlK7 TIT ZlLI 2'ZL4 ZlL7 ZlMl ZZM4 

I I 
4 'I' 7 41'1'17 4 , , 7 4 'I' 7 : 010 4' '17 

N N I I J I I 
° • 2 , 413 OfiTiJ3 OJ iJ2T' Df'TifJ 01' 121' °1'12(3 
ZlK8 I ZlL2 22LS ZlL8 22M2 ZlMS 

1
0 
& 

1ZM8 
4TsT'T7 4 , , 7 ~ I 4TsT6"17 41s(oif7 4f'T6T7 41'1&17 41'1&17 ~ 

---. 
B --.0 01 CBB 101 W! 10[<:iiIJo LOli!:Jo[ 'CPu pi COB 101 CHB lot CIB 101 CJB 101 CKB 101 OJ! 10 

i@ 
(liB CCB COB CEB C COl! am CIlI cm acB a.B CMB 

ZY:2O ZY21 - ZU20 • ZM1Jl • ZN20 - ZN21 • ZA2J) - ZN22 • ZN23 - ZM21 • ZU21 • zyn • ZY23 -
B ADDRESS ADDRESS ADDRESS ADDRIISS ADDRIISS ADDRESS ADDRESS ADDRESS ADDRESS ADDRI!SS ADDRESS 

20,22 2"2' 2'-27 J 2'-2', 211_2D I PANWI' I 20_22 ~ 2'_2' , 2'-2' ... ~ 20_2" 
_ WR. DATA 2 "".I. DATA 2 IEJ "".It, DATA 2 "".I.DATA.' ~ 

P --.01 CAP 101 CBP 101 CCP 101 0lP 10 I <l!P Cpp pi COP 101 OIF 101 CIP 101 CJP 101 CKP 10 
CAP caP COP CHI' OP CJP C1tP 

ZQJJ) ZW21 11A21 -I 1..021 ZV21 2X22 

P-.! = = PANWI' = =2 B=-' • 20,2' .22,2' _ 20 ,2' _C",O,' I!NABUI 

CMP 
ZQ23 

WR/I'II 
DATA 

• 27 .21 

o 

o ~I CAO 101 CBO 101 ceo 101 coo 10 I <l!O 101 CPO pi coo 10CciK[Jor--clO lor: cia] 01 u CKG ]OISUClo 
o 

MODUUl aJLUMN lOCATION 

CRAY Y-MP MEMORY MAP 
BOARD C 

o 

, 
,~ .. / 

MODUUlROW 
lOCATION 

-2.0V 

-4..5 V 

-5,2V 

Hetdwrn 1lng, 
A-592aB J,E,S, 



~ 
00 
w 
~ 

00 
I -0\ 

(j s 
;g 
~ 
~ 
~ 
~ 

'------/ 

z 

P WRll1I 
DATA 
20 ,2' 

WRll1I 
DATA 
22,2' 

P --.01 DAF 101 DBP Iq IXl' 101 DDP PI DEP 101 DF!' 10 I OOP I:j DHP PI DIP Iq DJP 101 DKP 10 
DAB DBB DCB DDB DBB DPB 008 DHB DIB DJII IJICB 

~
3O • ZY31 ZU30 ZM30 ~ 1N31 a31 ZN32 Im33 I i'7ilii i I"7m'1 

B AIlDIUISS ADDRESS ~~ ADIlIUI3I ADDRESS ADDRBSS PANOIII' ADDR113S 
20.22 2'·2' .,.iDA~A2" i~AVA2' 2D.212 2IJ .21! 20.22 

• • • • • • • I. 'I. I ,. I •• 0.,,;.-'--_--' 

B-.o 

D 

c 

B 

o 
l.i~·i.L i BIt 

A --.01 OM 101 DBA 101 DCA 101 IDA 101 lEA 10CDl'AJoI-OOA 10iOHA bl -DiA-'oI-DlA:Jo' DIeA 101 IX.A 10 
o 

MODULB COLUMN LOCATiON 
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B c D E F G H J K L M A B c D E F G H J K L M 

0 69 69 69 70 01 70 6') 

OEJ 69 00 ZRO ZRl ZR2 ZSO TOO ZSl ZR3 ZR4 ZR5 
D 0-2 D 3-5 D 6-8 CPt; -0 CLK CPU-I D 0-2 D 3-5 D 6-8 

F ~ 
73 74 74 D672 68 37 68 D272 74 74 73 73 

ZQlO ZWll ZXlO ZXll ZPlO Z010 ZAJO ZOll ZPll ZX12 ZX13 ZW12 ZQ13 
D 0-1 D 2- 3 WE 0-3 WE 4-7 CS 0, I D 7-8 D 0- I CS 0, I WE 0-3 WE 4-7 D 5-6 D 7 - 8 

B 

0111213 OJI12L3 0111213 0111213 0111213 01 Il213 0111213 0111213 0111213 01112(3 0111213 0/11213 M 
7./.AO 7./.A3 7./.A6 ZZBO ZZB3 ZZB6 ZZCO ZZC3 7./.C6 T.lDO ZZD3 1206 

4151617 41516(7 41516(7 4151617 4151b(7 41516(7 41516/7 41516/7 41516/7 41516(7 41516/7 41516(7 E 

75 75 rn 71 0566 67 67 37 67 UTI] 0366 D471 75 75 

ZYlO ZYll ZUlO ZMlO ZNI0 ZNll ZAll 7..N12 ZN13 ZMil ZUll ZY12 ZY13 
A 0 - 2 A 3- 5 A 6-7 A 8-9 A 10-12 A 13 - 15 A 0-2 A 3-5 A 6-7 A 8-Y A 10- 12 A 13·15 

E 

0111213 0111213 0/11213 0111213 011/ 213 0111213 0111213 0111213 0111213 0111213 0111213 0111213 M 0111213 0111213 0111213 0111213 0111213 OJI.12L3 0111213 0111213 0111213 0111213 0111213 011/ 213 M 
7:/'AI ZZJ\4 7./.A7 7:/'BI 7:/'B4 ZZB7 ZZCI ZZC4 77£7 12Dl 7zrn 7207 

4151617 41516(7 41516(7 .j 1516(7 41516(7 41516(7 41516/7 41516/7 41516/7 41516/7 4151617 4151617 3 
c ZZEO ZZE3 ZZE6 .ZZFO ZZF3 ZZF6 ZZGO 7ZG3 7ZG6 ZZIIO ZZII3 7Z116 

41516(7 41516(7 41516(7 41516(7 4151617 41516(7 41516(7 41516(7 41516/7 4151617 41516(7 41516(7 E 
D 

0111213 01112(3 01 II 213 0111213 0111213 0111213 0111213 0111213 o 11213 o I 2 3 0111213 0111213 2 
721\2 7ZA5 7ZA8 ZZB2 ZZB5 ZZB8 ZZC2 ZZC5 7ZC8 1202 ZZD5 1208 / 

41516(7 41516(7 4151b(7 41516(7 41516(7 41516(7 41516/7 41516/7 41516/7 41516(7 41516/7 41516(7 A 
D 

0111213 0111213 0111213 0111213 0111213 0111213 0111213 0111213 0111213 0111213 ol112J3 0111213 M 
ZZEI ZZE4 ZZE7 ZZFI ZZF4 ZZF7 ZZGl ZZG4 7.:7n7 7ZII1 7Z114 ZZI17 

41516(7 41516/7 41516(7 41516(7 41516/7 41516(7 41516/7 41516/7 41516/7 415lt>17 41516(7 41516/7 3· 
c 

5 UEJ rn 71 0566 67 67 37 

~~ 
03 66 rn 71 75 75 

YO ZYI ZUO ZMO ZNO ZNl 7AO ZN2 ZN3 ZMl ZUI ZY2 ZY3 
0-2 A 3 - 5 A 6 - 7 A 8 - 9 A 10 - 12 A \3 - 15 AO-2 A3-5 A 6 - 7 A. 8 - 9 A 10-12 A13-15 

3 [E 74 bE] 0672 QE] 37 

~ 
D272 

~crJ[{@[{[] ZWI ZXO ZXI ZVO ZOO 7AI ZOI ZVI ZX2 ZX3 ZW2 Z[)3 
0-1 D 2- 3 WE 0-3 WE 4-7 CS 0, I D 7 - 8 D 0-1 CS 0, I WE 0-3 WE 4-7 D 5-6 D 7-8 

S.S.O I S.S.1 

o I 2 3 Oil 2 3 o I 213 o I 2 3 o 11 2 3 o I 2 3 o 11213 o 112 3 o I 2 3 0111213 0111213 OlI.i2.13 2 
ZZE2 ZZES ZZE8 ZZF2 ZZF5 ZZF8 zzm ZZG5 Z7..G8 7Z112 ZZII5 7Z118 / 

4151 6 (7 415J6J7 41 5 16(7 41 5 16 (7 4151 617 41 5 16(7 415 16 /7 4 I 516J.7 41516 17 4151 h(7 4151 6 (7 4151 6 /7 B 
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~ 
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A 
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B 

A L M c B D G E F J H K 

DO 6Y 6') 6Y 70 01 70 69 69 69 DD ZR20 ZR2I ZR22 ZS20 T02 ZS2I ZR23 ZR24 ZR25 
D 0-2 D 3-5 D 6- 8 CPU -0 CLK CI'U-I D 0-2 D 3- 5 D 6-8 

0111213 0111213 0111213 0111213 011/213 0111213 0111213 0111213 0111213 0111213 011(213 011l2J3 M 
ZLJO ZZJ3 ZZJ6 ZZKO ZZK3 ZZK6 ZZLO ZZL3 ZZL6 7ZMO ZZ\13 12M6 

41516(7 41516(7 41516(7 4151617 41516(7 41516(7 41516/7 4151617 4151617 41516/7 41516/7 41516(7 E 

A c G J K L M o E F H I B 

F 
73 73 74 [B D6 72 68 37 68 0272 74 74 73 73 

ZQ30 ZW3I ZX30 ZX31 ZP30 Z030 ZA30 Z031 ZP31 ZX32 ZX33 ZW32 ZQ33 
D 0 - I D 2-3 WE 0-3 WE 4-7 CS 0, I D 7 - 8 D 0- I CS 0, I WE 0-3 WE 4-7 D 5-6 D 7- 8 

37;~ GSJ 75 75 rn 71 D5 66 67 67 67 ))366 0471 75 75 

ZY30 ZY3I ZU30 ZM30 ZN30 ZN31 ZA31 ZN32 ZN33 ZM3l ZU31 ZY32 ZY33 
A 0-2 A 3-5 A 6-7 A 8-9 A 10-12 A 13 -15 'I A 0- 2 A 3-5 A 6-7 A 8-9 A 10- 12 A 13 - 15 

E 

0111213 OPI213 011/ 213 0111213 0111213 0111213 0111213 011/213 0111213 0111213 01112(3 0111213 M 0111213 0111213 0111213 0111213 0111213 0111213 0111213 011/213 0111213 0111213 0111213 0/11213 M 
C Z7.JI ZZJ4 7217 ZZKI ZZK4 ZZK7 ZZLI ZZL4 ZZL7 ZZ:-11 ZZM4 7ZJVl7 

4151617 41516(7 41516(7 4151617 415J6/7 4151617 41516/7 41516/7 4151617 41516/7 41516/7 415J61.7 3 
ZZNO zz..N3 ZZN6 ZZPO ZZP3 ZZP6 Z7.f:lJ T./~3 T.L~ ZZRO ZZR3 7.7R6 

41516(7 41516/7 41516/7 41516/7 4151617 41516/7 41516/7 4)516/7 41516/7 41516/7 41516J.7 415161.7 E 
D 

0111213 0111213 0111213 o I 2 3 o I 213 0111213 o I 2 3 01112 3 o I 2 3 o I 2 3 o I 2 3 0111213 2 0111213 0111213 0111213 0111213 0111213 0111213 011/213 011/213 0111213 0111213 0111213 0111213 M 
D 7212 7215 7218 ZZK2 ZZK5 ZZK8 7ZL2 ZZL5 ZZL8 12M2 ?LVl5 12M8 / 

4151617 4151617 4151617 41516(7 41516/7 41516/7 41516(7 41516(7 41516(7 41516(7 41516(7 41516/7 C 
ZZ!\j1 ZZN4 ZZN7 ZZPI ZZP4 UlY! ZZQI TLQt ZLQ7 ZZRI T.LR4 Z7R7 

41516(7 41516)7 41516/7 41516/7 4151617 41516/7 41516[7 4J51617 4151617 41516/7 4151617 4151(>17 3 
c 

E 
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ZY20 ZY21 ZU20 ZM20 ZN20 ZN21 ZA20 ZN22 ZN23 ZM21 ZU2I ZY22 ZY23 
A 0-2 A 3-5 A 6-7 A 8- 9 A 10 - 12 A 13 - 15 AO-2 A3-5 A 6-7 A 8-9 A 10-12 A 13 - 15 

o I 213 o 11213 o I 2 3 o 112 3 o I 2 3 011 2 3 o 11213 011 2 3 o 112 3 011 213 o I 2 3 o I 2 3 2 
ZZN2 ZZN5 ZZN8 ZZ1'2 ZZP5 ZZP8 ZZQ2 7ZQ5 12Q8 ZZR2 ZZR5 ZZR8 / 

41516(7 4151617 41 5 16 (7 4151617 41 5 1617 4151617 4151617 41516(7 41 5 16 (7 4151617 41 51(>17 415 1 6 17 0 
.. .. 

B 

F [lE 73 [BCEJ D672 

~ 
37 [B D272 

~~~UTIJ ZQ20 ZW2I ZX20 ZX21 ZV20 Z020 ZA21 Z02I ZV2I ZX22 ZX23 ZW22 ZQ23 
D 0-1 D 2-3 WEO-3 WE4-7 CS 0, 1 D 7 - 8 D 0-1 CS 0,1 WE 0-3 WE 4-7 D 5-6 D 7-8 

S.S.4 I S.S.5 

DD~ DD 69 69 70 01 70 69 69 69 

ZR31 ZR32 ZS30 T03 ZS31 ZR33 ZR34 ZR35 
D 3- 5 D 6- 8 CPU -2 eLK CPU -3 D 0- 2 D 3-5 )) 6- 8 

S.S.6 I S.S.7 
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SUBSECITON N SUBSECTION N+1 

~--------------------------------

B 

C 

D 

B1F/ 
01 1 1213 

:zzo 
4 5 6 7 

I 
0111 213 

ZZ-1 
4 5 6 7 

I 
011 1213 

ZZ-2 
4 5 617 

BANK BANK I I~ I B 
N +2 +1 N +S N 

01 1 1213 °PI 213 opl2l3 
ZZ-3 ZZ-6 ZZ-3 

4 516 7 4 5 6 7 4 5 6 7 

I I I 
Oppp °PI 213 Opl213 

ZZ4 ZZ-7 ZZ4 
4 5 6 7 4 5 6 7 4 516 7 

I I J 
OPI 213 01 ti213 0Llj2J 3 

ZZ-S ZZ-8 ZZ-S 
4 5 6 7 4 5 6 7 4 5 6 7 

BANK N BANK N+l BANK N+Z BANK N+3 
ClllP SELECT 
~19=1) --~t~------~~t--------------~t~-----------+~t 

CS - 1 WIoA 111t~2: W!oA~#1!4 *t 1= I"' ••• ...,.~"'·.~...,. .• A"' ••••• -f. -DAT-N~~-A-"I."" ••• rnTA""'.~':':2"·· •• ""<TI ..•• '"~""' .•• ~:-'~""' •••• ' •••. 

B 

c 

D 

7.ZAO~ ~ ZZA3 ."L-+---+---1" 7.ZA6 'L---
ZZJO ZZJ6 

~ + ZZJ3 ;--""l 

DtrA I nkA liritfk nkA DN~+2A , •..•..... • .. DAT.··.·.N·.·.·.·.·.S+ •. ··.·1.·.i....................... DATN6+1A 1 DATN7+2A N+1 N+2 .... ·.N+(... N+1 

3 DATA N+3 .~Am~;;k %A IRlfsX 

~ 7.ZA4 t,--+_+-+ 
ZZJ4 

+ ~ 

t 

+ 

3 DATA N+6 
....... ·1··········· 

.•••. ~ .•..•. ~ .•. J:t&M DATN1.!, 1 •..•.•.•.. JW: •• ·N···~~ .•. d .•.•. • •.••. ·.I)AIN ... 3+·6·~.··· N*6{ ~ .... 1 

t 

7 DATA N+7 

ClllP SELECT (219 E 0) 
CS -0 

t---: ZlA5 tL-..f_+-+ 

t 
6 1 7 DATA DATA 

N+7 N+8 

Nom: EACH BANK HAS 18 MEMORY cmPS (64Kx l)WIDCHIS 
DIVIDED INTO 9 DATA BITS PER MODULE (N+O - N+8) 
AND 1WO ClllP SELECTS (:zI9 = 0.:zI9 = 1) 

CRAY Y-MP MEMORY BOARD NC SUBSECfION 0/4 
BANKS (N - N + 3) (64K x 1) LOCATOR 

Z7AsL-: 
ZZJs 

t 

H.rdware Trng. 
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4 5 6 7 
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SUBSECTION N 

~------------------------______ I 
BANK I N+4 

°PI2I3 
ZZ-O 
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4 5 6 7 
I 
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B~!I 
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:1 
:1 
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if 
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~______________ _ _____________ 1 
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4151617 
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4 5 6 7 

I 
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2Z-2 
4 5 6 7 

BANK 
N +1 1 

OJIPJ3 
2Z-3 

41 51617 
I 

OPI2p 
ZZ-4 

4 5 6 7 
I 

°P12p 
2Z-S 

4l5~6~7 

SUBSECTION N+l 

N +S I 
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2Z-3 
4l5J6~7 

I 
°PI2IJ 

ZZ-4 
4151617 

I 
OpPIJ 

2Z-S 
4 5 6 7 

N 

2Z-8 
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~1~--~--------~-4--------------~-4~-------------r-+----------~ 
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HTV-0834 

Nom: EACH BANK HAS 18 MEMORY CHIPS (64K x 1) WInCH IS 
DIVIDED INTO 9 DATA BITS PER MODULE (N+O - N+8) 
AND lWO CHIP SELECI'S (219 = 0.219 = 1) 

CRAY Y-MP MEMORY BOARD NC SUBSECfION 0/4 
BANKS (N + 4 - N + 7) (64K x 1) LOCATOR 

H.rdwMe Tmg. 
A-u90 J.E.S. 

8-21 CRA Y PROPRIETARY 



D ZZ-2 
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~ 5 6 7 

HTV-0834 

SUBSECTIONN SUBSECTION N+l 

I~ 
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ZZ-6 

~ 151617 
I 
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ZZ-7 

4 5 6 7 
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ZZ-6 

4151617 
I 
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ZZ-7 

4 5 6 7 
I 

0ltJ 213 

I r----------------------------- , I: BANK BANK BANK BANK : 

I
' N N+1 N+Z N+3 , , , 
: 0 1 2 3 : 

I: : 
Ii : , , 
I: : 
I: : 
Ii i 
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I: i , , 

BANK I N-+4 

01'12 J3 
ZZ-O 

4 5 617 
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ZZ-l 
415161 7 
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ZZ-8 ZZ-8 I ! ZZ-2 ZZ-5 ! ZZ-2 
~ 5 6 7 ~ 5 6 7 1:45674567 i ~ 5 617 L_____________ _ _____________ I 

BANK N+l BANK N+2 BANK N+3 

CIllP SELECf (2 19 = 0) 
cs-o 

NOTE: EACH BANK HAS 18 MEMORY CHIPS (64Kx l)WlUCHIS 
DIVIDED INTO 9 DATA BITS fER MODULE (N+O - N+8) 
AND lWO CHIP SEUlCI'S C2 1 = O. 2 19., 1) 

CRAY Y-MP MEMORY BOARD NC SUBSECTION 1/5 
BANKS (N - N + 3) (64K x 1) LOCATOR 

Harr:twate Tm;. 
A·5914 J.ES. 
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SUBSECTION N SUBSECTIONN+I 

I~ B~I I BANK N+3 

°lIEP 0~IFJ3 011121 3 

Zl-6 ZZ-O Zl-6 
4j5J6\7 41 516 17 4\5 \6 \7 

I I I 
Op 1213 01'1 2\3 OJ! 1213 

LZ-7 ZZ-I ZZ-7 

41 516 17 4 5 6 7 4\516 17 

1 I I 
01' 1213 01 II213 011/2 13 

LZ-S LZ-2 ZZ-S 
4 5 6 7 4l516_1' 4 S 6 7 

BANK N+4 
CHIPSELECf 
~19~~ --+----------,~r_--------------~_+--------------_r_t----------_, 

CS-O 

B 

c 

D 

NarE: EACH BANK HAS 18 MEMORY CHIPS (64K x 1) WInCH IS 
DIVIDED INTO 9 DATA BITS PER MODULE (N+O - N+S) 
AND 1WO CHIP SELECTS (219 = O. 219 = 1) 

CRAY Y-MP MEMORY BOARD NC SUBSECfION 1/5 
BANKS (N + 4 - N + 7) (64K x 1) LOCATOR 
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4 5 617 
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ZZ-3 

4 5 6 7 
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OPJ2I3 
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BANK N 
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ZZ-8 
4 5 6 7 
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0111 2 13 
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4 5 6 7 

BANK N+l 

BANK 
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ZZ-3 

4 5 6 7 
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0111 2 13 
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4 5 6 7 
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BANK N+3 
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~1§~--t----------r-+---------------T~--------------~~----------, 
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HTV-0834 

NOTE: EACH BANK HAS 18 MEMORY ODPS (64Kx 1) wmCHIS 
DIVIDED INTO 9 DATA BITS fER M,?PULE (N+O - N+8) 
AND 1WO CHIP SELECI'S (2 1 - 0. 2 !I,. 1) 

CRAY Y-MP MEMORY BOARD BID SUBSECTION 2/6 
BANKS (N - N + 3) (64K x 1) LOCATOR 
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4 5 6 7 
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2Z-1 
4 5 6 7 

I 
011( 213 

2Z-2 
4 5 6 7 

BANK 
N +1 I 

011121 3 

2Z-3 
4 516 7 

I 
0ltJ213 

ZZ-4 
4 516 7 

I 
0111 2 13 

2Z-S 
4 516 7 

HTV-0834 

SUBSECITON N 

~------------------------______ I 
I BANK BANK BANK: I BANK I N+4 

0111 2 J3 
2'Z-O 

41 5 16 17 

I 
0111 2 13 

2Z-1 
4 5 6 7 

I 
01 1 12 13 

N+5 N+6 N+7 I 

0123!! :1 ~;...L..I-l 

it 1-"..,....,,..,,... 

: 1 I-w--,.,-h 
:Ij-:..I.:..L;;~ 

: 1 """..-r.:T::"! 
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:1 h-..-+-. 
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4 5 6 7 4567 4567 :1 ______________ _ ____________ -' L.:..I.:..L;;~ 

BANK N+5 

CHIP SELECl' (219 = 0) 
CS -0 

NOIE: EACH BANK HAS 18 MEMORY CHIPS (64K x 1) WInCH IS 

~~~r~~l'F.~~R~(N+O-N+8) 
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BANK N+6 

CRAY Y-MP MEMORY BOARD BID SUBSECI10N 2/6 
BANKS (N + 4 - N + 7) (64K x 1) LOCATOR 
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2Z-3 

4 5 6 7 
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°P12j3 

ZZ-4 
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I 
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2Z-S 
4 5 6 7 
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2Z-6 
4 5 6 7 

I 
o II 12 j3 

2Z-7 
415 16~7 

I 
0111 2 \3 

2Z-S 

41 5 16 17 

HMdwve Tmg. 
A_' J.E-S. 

8-25 CRA Y PROPRIETARY 



B1F/ 
01'1 213 

D ZZ-O 
41 51617 

I 
01'1213 

C ZZ-I 
41 51617 

1 
°itj2j3 

B ZZ-2 ZZ-S 
4 5 6 7 4 5 6 7 

HTV-0834 

SUBSECUONN SUBSECIlON N+I 

JBANK N+3 

~P12J3 

ZZ-6 
415 6 7 , 
01112 P 
ZZ-7 

415 6 7 

I 
0ltl 213 

ZZ-8 
4 5 6 7 

D 

c 

B 

~I 
Op 12f3 

ZZ-O 
4 5 6 7 , 
Op 1213 

ZZ-I 
4 5 6 7 , 
01' 1213 

ZZ-2 
4 5 6 7 

BANKN 

+ 
ZZG2 

ZZQ2.---. 

3 
DATA 
N+4 

1, ____________________________ _ 
I BANK BANK BANK 

r-::i":"r.:T.i I N+1 N+Z N+3 
I BANKI : N 
I 

: Op P13 
I 

~i-:T::i I 
-'-~ I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ZZ-O 
4 5 6 7 , 
OPJ2J3 

ZZ-I 
4 5 6 7 , 
Op 1213 

ZZ-8 I ZZ-S 
I 
I ZZ-2 I 

4567 I 4S67 : 

--------------- --------------~ 

I 4 5 6 7 I 
I 

BANK N+l BANK N+2 

~I 
01' 1213 

ZZ-O 
4 5 617 

J 
o J112J3 

ZZ-I 
4 5 6 7 , 
01'1213 

ZZ-2 
4 5 617 

BANK N+3 

........ _-+--'t ZZG4 ~ + 
ZZG7 

ZZQ7~ 

3 
DATA 
N+1 

1-+-+-01+ ZZG5 ~ 

7 
DATA 
N+O 

+ 

.. c=;ZZQ5 

+ 

':."~k',:< 
"'DATA< 
. ,"N.+fc<, 

ZZGS 

ZZQSr-

t 
CHIP SELECf (2 19 = I) .J 
CS-I 

I~ 
0111 213 

ZZ-6 
4 5 6 7 

1 
Op 1213 

ZZ-7 
4 5 6 7 , 
0''1213 

ZZ-8 
4 S 6 7 

NOTE: EACH BANK HAS 18MEMORYCHlPS(64Kx I)WlllCHlS 
DIVIDED INTO 9 DATA BITS PER MODULE (N+O - N+8) 
AND 1WO CHIP SELECTS (219= 0. 2 19= I) 

HardNonl Tmg. 
A·sg'6A J.E.S. 

CRAY Y-MP MEMORY BOARD BJD SUBSECTION 3n 
BANKS (N - N + 3) (64K x 1) LOCATOR 

8-26 eRA Y PROPRIETARY 



D 

C 

B 

BTl 
0111 213 
2Z-O 

41 5 16\7 
~ 

0111 213 
2'Z-l 

4 5 6 7 

J 
0111 21' 

2'Z-2 
4 5 6 7 

BANK 
N +1 I BN 

OPP13 

2'Z-3 
4\5 \617 

I 
0\1\213 

2Z4 
4 5 6 7 

1 
°\lPP 

2'Z-5 
4 5 6 7 

SUBSECTION N 

2'Z-8 2'Z-5 
4 5 6 7 4 5 6 7 

BANK N+4 

I BANK N+7 BTl 
0111 213 o 1!j213 

ZZ-6 2'Z-0 

41 5161' 4\51 617 
I I 

0111 213 011\2\3 

2'Z-7 2'Z-1 
4 5 6 7 4 5 6 7 

J J 
0llj2P 011121' 

2'Z-8 2'Z-2 
4 5 6 7 4 5 611 

BANK N+5 

2'Z-5 
4 5 6 7 

SUBSECTION N+ 1 

2'Z-8 
4 5 6 7 

BANK N+6 

fi-----------------------------
=1 I 

I 
I 
I 
I 

OPI2(3 

2Z-O 

4151617 

J 
0111 213 

2'Z-l 
4 5 6 7 

I 
0llj21 3 

2'Z-2 
4 5 6 7 

BANK N+7 

~IF~--+-r---------~-r--------------~~-------------+-, 
CS-l 

D 

c 

B 

HTV-0834 

CHIP SELECI' (219 m 0) 
CS -0 

NOIE: EACH BANK HAS 18 MEMORY CHIPS (64K x 1) WInCH IS 
DIVIDED INTO 9 DATA BITS PER MODULE (N+O - N+8) 
AND lWO CHIP SELECI'S (219 E O. 2 19 = l) 

CRAY Y-MP MEMORY BOARD BID SUBSECITON 3n 
BANKS (N + 4 - N + 7) (64K x 1) LOCATOR 

HardNar.Tmg. 
A·5917 J.E.S. 
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~ 
00 
Vl 
.j:.. 

\0 
I ..... 

~ 
;g 
~ 
~ 
~ 
~ 

" 
~ "---) --...../' 

[J[JO[J[J000CJ8CJGCJ 
8""""""""--""1 ~ rG i i c:J 
1 :~ 1""""""""""""1 o!~ H A ~ I 1=1 1=1 1=1 

-- - --§ ZX 
"NEXT REF." BUSY 1 A TERMS 1 1- ___ I 

1 ADDRFSSI""""""""""""""[o:~ H o!~ I ~ ~ IB:RMSI IB:RMS 1 

r;::J""""""""""""..J 1-8 H, 1-8 1 REF.~~ Onboanl ~ IR:RMSI IR:RMSI ~ 
1 =: 1""""""""""""1 ~~ 1 1 B:RMSI IB:RMSI IB:RMSI ~ ~ 
[::1""""""""""""1 ~ H ZV{lJ' "DISABLES ClDP SELECT' 

1 Xr 1""""""-""""1 --- -I 

ADDRESS,IWRl'mDATA _ _ X :::::::x: s CPs 

~~~rn , / 3 CPs 

) DATA OUT --------------------""'I( ... ______________________ ...J HsrdNsro Tmg, 

A-48968 J,E,S, 

CRAY Y-MP MEMORY TIMING (64K x 1) 



~ , 
o 
00 
v..> 
.p.. 

\0 , 
tv 

() 

~ 
>-<: 

~ 
;g 
tTl 
~ 
~ 

CPUO.7 
(CNO.1) 

(N)=A 
hB 
2.C 
!aD 
408 So, 
"0 
?oR 

ONBOAJID 

'""-,,......----

(ZtxI.ZYJ) • 001.' 

(ZXD.ZXt) 1tN«.1a.kT~ I 

qAl.ZA3O)Cl'UA.· .. OA1!'A (.) 

DATAC3'UCO (lAll) CWI).2'J." OVA.ROOD • Dill\To\(2I-:a0)-.u. •• 
DATA(24. o:xo.ZX1) NHX......,.~ • 

.".",!,-_au:; ... !<At .. 7A2I). • 

WItI'n 

DA.TA. 

SUBSECTION 0, BANKS (0, 40, 100, 200,240, 300, 340) 

ItEAD 

.... TA 

BA.ND 

0·' 

IM.To\CIV :.~) ClVA.WOOtt . (1J.tD) ;r=Wltlll:8IAIUMNEO.' 
CZA1O.ZA2I)OV A.. H DATA r 

MT.au...!<Aq _=~,)au •• OD.T U:T'''4' I I _ hmml hEFN _ hlPM fHM 
(DCD.ZXI MIC-...:1'c:xJW 

01.121s 0·' oll12U 

j.III\L\.IiE!!.8.:2.._oI!<A1) _ZMIIl..",,= .......... ..-./ 
('l.A1O.ZA2 avA.H~TA 

ODWlllnCIV (Z)CD. ZX1 ..-.....-:rCOW 
auA.R GODAltaAlCN,N+1r;ClVA •• OOIlaADNJrCH.",H.' 

ODWIIIn ClJ(J) OVA MICHl". WI' l:avA 1MtC •• 4,N.''''0.' 

DATAavl.. 2' l' 

"'avl." SSOREAD BANKS 
ava .• 

" .. 
I'~~~r---~~~~~~~~~~~~~~ DATA~.i.l) OIDIIlavA.D CON'lltOLSSO ltD. 

ODIIOVA.D fiZlCl) I __ 

tAlC ... , 
....." .... 

(ZXD) _.'"u MIC •• 'AIIIIaII .2. 2 10 

ooa.ItAlC.IIf" OVA.A CIV 1SADaA* ... (2221 l' 

1IAlC .... ,I ,0 OVA •• 

C'lAt.ZAJo.ZIt21.ZA3O) au A.II • .&. 

(ZVO) , O'W aAIC MIIY taa:'I' n''' 

(ZVO) MAna a.&AIt 

(ZItt) 

DATAg? .24.2') 
I-

(lID) 

.... TAcr.i .2') 

AICIaI. av ...... 
:.:: av.·.DAD ...... 

!<AtO) --CZ' .2') 
aue 

!<All) --ICZ".2I1 ,21O .2'.2' 
(2.'.24,3') 

~......,.avQD 

(ZAD) _. - .... "" (2u.Z .... 21t) 
(22.21.2') 

au .... 

!<All) au ... 
.-

c;l'3.211 .21O ) 
(2' .24 .2') 

(ZAD) 
a.-...:rau AI! --(2" .2M.21') 

'" .2' •• ' .2') 
c:z2 .2' .2') 

AIIIInII au At! 

MOIITClVIt. •• 

ftIO.~ .. ......,DATAI'1·_ ... • 

SSPANOUT _. 
0' .2') 
aua 

au .... 
I<A'I) --C IS.2 .... 2D ) 

Cl'.2' ,2' .2') 
c:z3.2

'
.2') 

au. 

@ 
= ... ... 

I-
'~2' 

u (ZJIII.ZXt)........... , 
OVA.H • 1 0 

(£\D.ZA31 .• 
czuo. ztrIJ) crv It. •• GOt. 

COTmco 

...._ ...... 
CZSIO"ZSlt) ...... """ ....... =-..:..=..-I 

(ZS3O) Il.C.. I CI' w: aAHC IIUn' 

~Q~~~~~==~~ 

crvA •• ~' 

.... 0_1 ~, 

~ .,~" a.--..:r. elVA •• 

--

r<!!!= 

CRAY Y-MP MEMORY BLOCK r"rjRAM (64kx 1) SUBSECTION 0 CPU A-H 

I 

~ 

-:=r' .69.18, 

I~' om. 
.1UCh 
'-
~, 

au&Do\.TA • ....,. --
READSSO-7 

Cl'UHUIoDItATA CZSJI) 

av" 

II. (lib) 

II aa...:T ClaN (CNO) 

.. II -..:rCOPl:aO (Ql2O) _r .... 
A-<fBOBD J.£S, 

J 



HTV-0834 

CPUO-7 
(CNO-?) 

CNO=A 
l=B 
2=C 
3=D 
4=B 
5=F 
6=0 
7=H 

ONBOARD 

1 TO 8 SS FANOur 
ONBOARD 

(ZUO,ZMO) CPUA.HGOSS~ 

(ZXO, 2Xl) BANK SBlJlCl' COD!! (' ) 

(ZAl, ZAJO) CPU A· H DATA 

DATASSO 

(ZOO) 

WRITE 

SUBSECTION 0, BANKS (0, 40, 100, 200, 240, 300, 340) 
BK. 

BK. 0 I BK. 40 BK. 100 L 140 

0111 2 3 ° I 2 3 

2ZA3 
4 5 6 7 

BK. 200 _L BK. 240 I BK. 300 
° I 2 3 ° 1 2 3 

2ZB3 
4 5 6 7 

BK. 
340 

° I 2 3 

ZlB6 
4 5 6 7 

READ 

DATA CPU = 
(ZAll) 

DATA (24 ) 
CPUCID 

]31-27_)-+-=~~=::;ur~'-.(_) 

1
CZA31) (ZUO,ZMO) CPUA.HGOSS(') DATA (28 ,27) DATA(28. 20)BANKO.7 DATA 

(ZVO) 
DATA (24 ) (2X0,2Xl) BANK SELECr CODS (' ) r-- / 

O>UGIH (ZAlO,ZA21)CPUA.HDATA DATA(26) 

1 

.. (ZA20 ..... "")'--.., DATA(2~ 

oJ. ti2J3 
ZZAI 

BANKS 4 5 6 7 

01 11213 

ZZA4 

415.1617 
I 

01 11213 

Z2Bl 

41 51617 
1 

1 
° 1112 13 

2ZB4 

41 51617 

1 DATA 

WRITS ENABll! BANK 0·7 

J(ZAO) 
/-'D::;Ii..::T.:.;A"'CP::..;U::.;NB= ______ -t DATA(24 ) 

I CPUNB 

(ZAl0) 
/-'GO=WR!1'1!==CP=U"'CID""-__ --t DATA 

(ZUO, ZMO) CPU A· H GOSS L'l (ZMO) J 
DA:cpuTA~!) (ZXO, 2Xl) BANK SELECr CODS '\. 

~,- DATA (25 ) - r.:~~--..., f--- (ZAlO,ZA2l)CPUA.HDATA 
(ZA2l) r--

DATA (ZUO ZMO) CPU A· H GOSS (ZUO) DATA 12
5 

r4""1'"'5""'" 1 6 "'17:-1 BANKS 

1 1 1 
0-7 0-7 

(2
6

,2
5

,2
3

,2
2
)_ (ZAO ZAll ~O ZA31)CPUA.HDAT~ J 

CPUS.H '" DATA (24 ) 
r- GOWR!1'1! (ZXO,2Xl BANKSELECrCOD!! r--
(ZA3O) CPU EIP DATA (24) 

DATACPUA.D (2 6 ,25 ,2
3

,22 ) 
/-'==::.;::..;;;;....;"----~ CPUA·D -

~ GOWR!1'1! 
I-!'!DA~TC!!A~CPU~A!!c.:..!oD!.-__toi (ZAl) CPUCID 

DATA r- DATA I--- (ZlJO,ZMO) CPUA·HGOSS <:':l(23 ,22) / 
(ZA10,ZA2l CPUA·HDATA r;--;t = 

(2
8

,2
7

,2
1

,2°) (ZXO,2Xl) BANKSElllCfCOOS q ~~~ARD (-) 

g:;~ DATA(2I. 20)CPUA.H (ZQO) DATAa] 22) 

GOWR!1'1!CPUNB (2
1

,2
7 

,2
1 

,2°) 

::OO::WR!1'1!:~:!: GJH.:"'~~ EIP:~~~ __ ~_~_NB_' D ___ --'!r=r 
DATACPUS·H 

GOSSOCPUS·H 

GOSSOCPUA·D 

(ZMO) 

GOSSo 

CPUS·H 
CPUS·H 

(ZUO) 

GOSSo 

CPUA·D 
~ 

GOSSCPUA·D 

CPUGIH CPUA·HWl! (ZX.) DATA (21 ,2°) t-- i 
q OU1'BOARD (.) 
L..:.:I FANOur 

CPUA·H GOSS L----i"~7u::~;;:T:;;A~1 DATA 21 2° 

(ZXO, 2Xl) BANK 0·7 SELECI' CODB ~ 

CONTROLSSO 
(ZXl) 

BANK4·7 
SBlllCT CODB -

SUBSBcnON 
DATASELECr 

(ZXO) f-~ BANKO·7W.I!. 

t-____ .....;:GOSS=;.. • ..:B.::ANK=;:;BIT~;2.....;:CPU=A;;..-=H"------t_--t_t CPU f--~ CPU AREADBK. SBL BIT (21 ~
'3 f--~ GOREADCPUA·H 

BANK BIT c;1 ,20) CPUA·H ~~ IPRlORrrY ~ 
t-----~~~~CP~U-A~H"'W~l!~=---------+-~~~~~ CPUA·H ~ 

(ZAl,ZAlO,ZA2l,ZAJO)==~' ==-.. -------+-..... BANKSO.3 BANK(O·7) 
(ZVO) 3 CP W.I!.. BANK BUSY SElllCf (STATIC) 

(ZVO) MASTBR. Cll!AR 
SUBSBCnON 

CONFUCT CHBCK 

SELECTCODB 

') 

CPUA-H GORRADBANKN/N+3;Cl'UA-H OOREADBANKN+4/N+7 

CPUA BANKN/N+3,BITO.1;CPUA BANKN+4/N+7BITO,I 

ADDRESSSSO SSO READ BANKS 

(ZR2) 

(ZRl) 

(ZRO) 

DATAd ,r ,2°) 

101'1 ~ 

ADDR1!SS CPU EIP. OIH 

am'SELECrEIP.OIH 1 TO 8 SS FANOur 

IL~~ARD 
L: ;::;:) 

~ CPUB· H RBADBK. SBL 

.--C"""""""JUl-lCt-i ~ HL~D:BLJi.:l'ED::j:i4::<:~:!l~6~I,6~9g,7~I,~~~CPU~~A~READ~~BK.~SBL.~J 
----- 101'1 I+i I. ..('160-67,170. CPUA·H GOREAD 

CPU 
SI!LllCI'S (ZAl0) 

(ZAll) 
ADDR1!SS ~ 

P:am'=.S",ELECI'==CPU='= ==---+1(2 12,211 ,21°,2 9 ,2 1 ) 
(25 ,24 ,3 3) 

ADDR1!SS CPU CID 

am' SELECr CPU AlB 

ADDRESS CPU AlB 

ABORTCPUA·H 

C.S. 
CPUCID 

(ZAO) 

ADDIIBSS 

(215 ,214 ,213 ) 
(22,21,2°) 

CPUC{D 

(ZAll) CPUNB 

(ZAO) 

A1DiOlSS 
(212,211,210) 

(2 5 ,24 ,2 3 ) 

.ADDRBSS 

(215 ,214 ,2 13 ) 

(29,2 1 ,27 ,2 6 ) 

(22 ,21 ,2° ) 

C.S. 
CPU AlB 

(ZAl) 

ADDRBSS 
(29,21 ) 

CPUB 

-

-

CPU 0 

(ZA2O) 
ADmtBSS 

(212,211,210) 

(25 ,2 4,23 ) 

CPUOIH 

(7,A31) 
ADDIIBSS 

(215 ,2 14, 2 13 ) 

(29,21 ,27 ,2 6 ) 

(22,21,2°) 

c.s. 
CPUO/H 

-

(ZA2O)ADDRBSS 

(212_21) (27 _2 3 ) 

C.S. 
CPUEIP 

(7,A3l) 

ADDIIBSS 

(215,214 ,213) 

(22,21,2°) 

CPUEIP 

(ZA21) 

AIlDR1!SS 
(29 -21 ) 

CPUI' 

SUBSBCTION 
AIlDR1!SS SELECr 

~'\JIISECTION ° 
BANK DATA SI!ll!CI' 

BANKS 0·7 READ DATA 

READSSO-7 

CPUHREADDATA (ZS31) 

J CPU ORl!AD DATA I a:!30) CPUH 

/ 
1 CPU 0 

CPUI'READDATA I (ZS2l) 
CPUI' 

iCPUBRl'.ADDATA (ZS20) . CPUB 

/ (CN20) ..!. TO 11'.0. e--=-= 
J CPU DREAD DATA I(ZSll) 

/ CPUD -

CPUHSSOREADDATA 

I--CPUOSSOREADDATA 1 
(STATIC) .I CPUC RI'.AD DATA 1 (ZS10) 

~PSSOREADDATA J 
(ZSlO, ZSll) Bli.NKBUSY(21. 2°) (ZVO) J. .1 CPU c 

L-(ZS_3l_)_ro:_(ZS_li. .... : .. ! ... \'"'~"'.:...:~ .... S ... ELECI''''CLBAIto;:BN'''':.,.''':"'-II\-~ __ ~:; ~,a ... __ ""',." L .:":::~ 8-=- e-

--: PUSSSORI'.ADDATJ J 
: .. 

2 (CN20) I 
CPUD SSORI'.AD DATA 

ADDRBSS (215 .20 ) am'SELECr, CPU A· H 

CP{~A· H GOSS CPU A READ DATA CPU C SSO READ DATA 
I~, 

J 
, (2 1 _20 ) J 

H-.::B:::ANK=0"'-:.,:7.,.:CS;::-O.=CS-=I _____ ....J 'Cl'IIAIIllAP!)ATA ........... ~ -CPUBSSORBADDATA 
ABORT .J _ MUX SSSELECrCODI!21 (CN20) I 

'-~ I O>UA SSORBADDATA BITS (21. 2°) 

~
I'ANOur ~II0 CPU ASS 1·7 (ZRa) 

1. 
______ --1 (CN20 I TOI PO.~ • 

) ~ I • 1 192-90 SS SBlllCT CODS (CNO) 

SS READ SELECI' 2 1 01' 1 180 SS SELECr CODS 2° (CN20) 

SUBSBCnON SELBCi -
HardNa,. Tmg. 
A-4908D J.E.S. 

CRA Y Y-MP MEMORY BLOCK DIAGRAM (64K x 1) SUBSECTION 0 CPU A - H eRA Y PROPRIETARY 



~ 

) 

) 

) 

HTV-0834 

DATA SSO 

N+O 'ZqJ 

N+1 'ZqJ 

N+2 ZW1 

N+3 ZW1 

N+4 ZUO 

N+5 ZM) 

N+6 ZVO 

N+7 ZOO 

N+8 ZOO 

ADDRS. SSO 

2 0 ZYO 

21 ZYO 

22 ZYO 

2 3 ZY1 

24 ZY1 

2 5 ZY1 

2 6 ZUO 

27 ZUO 

2 8 ZMO 

2 9 ZMO 

2 10 ZNO 

211 ZNO 

212 ZNO 

2 13 ZN1 

214 ZN1 

2 15 ZN1 

WRITE DATA SELECf CPU 0-7 

SSl SS2 SS3 SS4 SS5 
ZOl ZQ10 ZOl1 ZQ20 Z021 

ZOl ZQIO ZOl1 ZQ20 Z021 

ZV1 ZW11 ZPll ZW21 ZV21 

ZM1 ZW11 ZM11 ZW21 ZM21 

ZU1 ZU10 ZU11 ZU20 ZU21 

ZW2 ZM10 ZW12 ZM20 ZW22 

ZW2 ZPlO ZW12 ZV20 ZW22 

ZQ3 ZOIO ZQ13 ro20 ZQ23 

ZQ3 ZOIO ZQ13 ro20 ZQ23 

ADDRESS SELECf CPU 0 - 7 

SSl SS2 SS3 SS4 SS5 
ZN2 ZYIO ZY12 ZY20 ZN22 

ZN2 ZYIO ZY12 ZY20 ZN22 

ZN2 ZYIO ZY12 ZY20 ZN22 

ZN3 ZY11 ZN13 ZY21 ZN23 

ZN3 ZY11 ZN13 zn1 ZN23 

ZN3 ZY11 ZN13 ZY21 ZN23 

ZMf ZUlO ZM11 ZU20 ZM21 

ZM1 ZUlO ZM11 ZU20 ZM21 

ZU1 ZM10 ZU11 ZM20 ZU21 

ZU1 ZMIO ZUll ZM20 ZU21 

Z¥2 ZNlO ZY12 ZN20 ZY22 

Z¥2 ZNlO ZY12 ZY20 ZY22 

Z¥2 ZNlO ZY12 ZN20 ZY22 

ZY3 ZNll ZY13 ZN21 ZY23 

Z¥3 ZNll ZY13 ZN21 ZY23 

Z¥3 ZNll ZY13 ZN21 ZY23 

SS6 SS7 
ZQ30 Z031 

ZQ30 Z031 

ZW31 ZP31 

ZW31 ZM31 

ZU30 ZU31 

ZM30 ZW32 

ZP30 ZW32 

Z030 ZQ33 

Z030 ZQ33 

SS6 SS7 
ZY30 ZN32 

ZY30 ZN32 

ZY30 ZN32 

ZY31 ZN33 

ZY31 ZN33 

ZY31 ZN33 

ZU30 ZM31 

ZU30 ZM31 

ZM30 ZU31 

ZM30 ZU31 

ZN30 ZY32 

ZN30 ZY32 

ZN30 ZY32 

ZN31 ZY33 

ZN31 ZY33 

ZN31 ZY33 

Hardware Tmg. 
A-48668 J.E.S. 

CRAY Y-MP SUBSECTION 0-7 CROSS REFERENCE 

9-3 eRA Y PROPRIETARY 



CONFLICf 
CHECKS SSO 
BANKS ZXO 

0-3 

BANKS ZXI 4-7 

SSO 
DATA ZRO 

22 ,2 1 ,20 

DATA ZRI 
2 5 ,24 ,23 

DATA 
ZR2 

2 8 ,2 7 ,2 6 

CPUs SSO 

CPUA-D ZUO 

CPUE-H ZMO 

CHIP 
SSO SELECf 

C.S. ZVO 

SSI 

ZX2 

ZX3 

SSI 

ZR3 

ZR4 

ZR5 

SSI 

ZUI 

ZMI 

SUBSECTION CONTROL 

CPU 0 -7 

SS2 SS3 SS4 

ZXI0 ZXI2 ZX20 

ZXII ZXI3 ZX2I 

READ DATA (ZRs) 

CPU 0 -7 

SS2 SS3 SS4 

ZRI0 ZR13 ZR20 

ZRIl ZRI4 ZR2I 

SS5 

ZX22 

ZX23 

SS5 

ZR23 

ZR24 

SS6 SS7 

ZX30 ZX32 

ZX3I ZX33 

SS6 SS7 

ZR30 ZR33 

ZR3I ZR34 

ZRI2 ZRI5 ZR22 ZR25 ZR32 ZR35 

GO SUBSECTION GOSS 

CPUA-H 

SS2 SS3 SS4 

ZMlO ZMII ZU20 

ZUI0 ZUIl ZM20 

SS5 SS6 SS7 

ZU2I ZM30 ZM3I 

ZM2I ZU30 ZU3I 

SUBSECTION CHIP SELECf/ABORT 

CPU 0 -7 

SSI SS2 SS3 SS4 

ZVI ZPI0 ZPIl ZV20 

CRAY Y-MP 

SS5 

ZV2I 

SS6 SS7 

ZP30 ZP3I 

Hardware Tmg. 
A-48658 J.E.S. 

SUBSECTION 0 - 7 CROSS REFERENCE 

HTV-0834 9-4 eRA Y PROPRIETARY 



~ 
• o 

00 w 
.j:lo. 

\0 
• VI 

~ 
~ 

~ 

I 

'~~/ 

(CNO-CN7) 
ONBOARD 

CPU A 1 (ZXI) 
BANKO-7 OOIlSBANKBrr 2' 2' 2° 

CPUB 
C'UA-H 1 BANK4-7 

BANKO-7 (ZXO) 

CPU C BANK 0-3 
BANKO-7 

CPUD L-." I~ BANKO· 7 CPU A-H BANK 0-3 
CPUB 

BANKO-7 S\JIISBCTIONO 
CONFllCT CIlECIt 

CPU P 
BANKO-7 

Cl'U 0 
BANKO· 7 

Cl'U H 
BANKO-7 

.&. Bank 0 - 7 CPU - Select Code assigns 
a particular CPU 10 a panicular Bank, 
for example: 

SELECf 
CPU CODE BANKS 

CPU A 000 0-7 
CPUB 001 0-7 
CPUC 010 0-7 
CPUD 011 0-7 
CPUE 100 0-7 
CPUF 101 0-7 
CPUG 110 0-7 
CPUH 111 0-7 

(ZUO, ZMO) 00IlS CPU A -" 

,... (ZAI) DATA "" - 2' 

BANK 0 - 7 CPU -SBLIlCT <XlDII 

.&. 

(ZAI) AIlDRS. CPU A - H 

(ZUO, ZMO) GOSS CPU A - H 

BANK 0- 7 CPU -SHLBCT C01lll 

BANK 0 -7 C'U SELECT C01lll 

(,~ .,,~ 
DATASELECr 

I (ZOO) (2',2' ) 

(ZVO) (2" ) 

r (ZMO) (2' ) 

1 (ZUO) (2' ) 

r(ZWI) (2' ,2') 
SUBSECIlON 0 

(ZQO) BANKS 0-7 

.~·-2') IlANKN+7 

~ 
IlANKN+6 

f- IlANKN+' 

(:ls.!I) Cl'U H BANKN+4 

~NKO-7DATA(2' _Z'\ S\lBSBC1l0N 0 BANKN+3 (ZS30)cpuG 
DATA SIiLPCI' (ZSO,ZSI,ZS20) SSSllLllCTCOOBa' Z',20) 

BANKN+2 (ZS2l)cpu P (CN7) 
ADDRESS SELECr 

1 (ZNI) (21'.21". 21S ) L BANKN+I RBADDATA(2' -20) (ZS2O) CPU B 

(212,211,210) -.00 BANKN+O BANKS (7-0) 
(ZNO) 

I (ZMO) (2' ,2' ) 

I (ZUO) (2',21) 

1 (ZYI) (2' ,2',Z') 

(ZYO) 

~ 
f- r,:::: .... 

ADIlRS. MUX r-
SUBSHCnllN 0 II f-BANKO _7 A1lDRS. (2"_Zo 1 

AOORESS SIlLIlCT 

J (ZNI) C'UD,H ±H RBADSHLBCT 
CPU nm RBAD BANK (22 2' 2°\ SIlLIl'" 

I oJ 
~ (ZNO) C'U C. 0 

-L+l. ~ RBADSBLBCT 
CPU ClORBAD BANK 112 2' Z'\SIlLIlCT 

J (ZYI) C'UB,P 

~RBADSHLBCT f- CPU BJPRBAD BANK (2' ,2' ,z') SELECT 

o .1 (zy0) CPU B 

~ RBADSHLBCT I- CPU B RBAD BANK (22 ,2' ,2 ° ) SIlLIlCT 

1 (ZXI) CPU A 

(ZXO) C'U A 

~ 
I-

B~3 C'U A BANK 4-7 RBADBANK (2' ,2")SIlLIlCT 

C'UA BANKO-3RBADBANKIZ' z"""'''''''' 

r2R2
) I (ZSII) C'U D ~(. (2',2',2") 

I (ZItI) 
(ZSIO) C'UC f-

f+(CN! 
(2' ,2',2') I (ZSI) CPUB f-

f+(CN4) 
(ZItO) (ZSO) CPU A r-

RBADDATA L-o 
r-(CN3) 

r-
(2',Z',ZO) IIPI ~(CN2) 

IIPI SIJIISBCTION f-
BANKSIlLIlC1'S SBLIlCT >-~(CNI) IIPI CPUA-H sso 
cpus= RBADDATA ~(CNO) 

CPU A - H BANK SELEcr CODE ASSIGI 
A PARTICULAR READ BANK TO A 
PARTICULAR CPU. 

SELECT 
BANK CODE 

BANKN+O 000 
BANKN+ 1 001 
BANKN+2 010 
BANKN+3 011 
BANKN+4 100 
BANKN+5 101 
BANKN+6 110 
BANKN+7 111 

CPU 

A-H 
A-H 
A-H 
A-H 
A-H 
A-H 
A-H 
A-H 

ihlrdwlI'" Tmg. 
A-4009A J.E.S. 

N6) 

S 

CRAY Y-MP MEMORY CPU SELECT CODES SUBSECTION 0 



CPU A-H 
CPU 

A 
CPU 

B 
CPU 

C 
CPU 

D 
CPU 

E 
CPU 

F 
CPU 

G 
CPU 

H 

SSO SSI SS2 SS3 SS4 SS5 SS6 SS7 

ZXO.ZXl ZX2.ZX3 ZXI0.ZXll ZXI2, ZX13 ZX2O.ZX21 ZX22.ZX23 ZX30.ZX31 ZX32.ZX33 

ZYI Z¥2 ZYIl ZY12 ZY21 ZY22 ZY31 ZY32 

ZNO ZN3 ZNI0 ZN13 ZN20 ZN23 ZN30 ZN33 

ZNl ZN2 ZNIl ZN12 ZN21 ZN22 ZN31 ZN32 

ZYO Z¥3 ZYI0 ZY13 ZY20 ZY23 ZY30 ZY33 

ZYI ZY2 ZYIl ZY12 ZY21 ZY22 ZY31 Z¥32 

ZNO ZN3 ZNI0 ZN13 ZN20 ZN23 ZN30 ZN33 

ZNl ZN2 ZNIl ZN12 ZN21 ZN22 ZN31 ZN32 

CRAY Y-MP READ BANK SELECTS (,i ,21 ,2 0
) CROSS REFERENCE 

(ZNl) 
FORCED 1 

FORCED 1 
J-__ t--"'CP;..;U;..;D;;.:./H=RE;;;;AD~B;;;;ANKS;..;;..;;;~ ... (ZRs) 

(ZNO) 
FORCED 0 

FORCED 1 

FORCED 1 

FORCED 0 

FORCED 0 

FORCED 0 (ZRs) 

(ZXl) CPUA 

BANK4-7 

(ZXO) CPUA 

BANKO-3 

J-=CP::....;::U..:.A.:.,;B::,:ANK=:.:...:..4_-7.;..(:.::2~1 .:..,:' 2:..°-,-. (ZRs) 

(ZXO. ZXl) BANK 0 - 7 SELECI' CODE 
CPU A 

DECODE 
FOR 

BANKO-3 

HTV-0834 

CRA Y Y-MP SUBSECTION 0 READ BANK SELECT (22 ,21 ,20 ) 

Hardware Tmg. 
A-4895A J.E.S. 
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) 







) 

DATA 

ADDRESS 

CONTROL 

CPUO-7 

(2 7L 2 0 ) -

MEM 
0-7 

(ZO) 
(2 15 _ 2 0 ) .. 

(ZW) .. 
(ZA) 

MEM 
0-7 
(ZO) . .. 
(ZW) 

(ZS) 

(ZQ) 

1 T08 
OUTBOARD 

FANOUT 

.. .. 
· 
~ .. · 

· -.. · · .. .. .. -
· .. · 
· 
... .. 
· -.. .. 
· .. .. .. .. 
· .. .. .. .. 

---.. -... . 

MEM.7 

MEM.6 

MEM.5 

MEM.4 

MEM.3 

MEM.2 

MEM.1 

MEM.O 

1 T08 
ONBOARD 
FANOUT 

A-4894A 

MEMORY MODULE OUTBOARD FANOUT 

HTV-0834 10-1 CRA Y PROPRIETARY 



PCLDA - PCLDD 
READ/WRITEPATH 

ONBOARD FANOUT/FANIN 

CPU A 

CPUB 

CPUC 

CPUD 

CPUE 

CPUF 

CPUG 

CPUH 

(1) MEMORY MODULE 

CBOARD SUBSECTIONS FANOUT/FANIN 

CPUE/F R/WPATH 

R/WPATH 

CPU CA - ill PRIORITY SECTION 0 

SUBSECTION 

ACCESSED 

0 
1 
2 
3 
4 
5 
6 
7 

A -highest 

H -lowest 

HTV-0834 

CPU NUMBER 0 1 2 3 7 
CPU LETTER A B C D E 

(zx-) lO- ll- 12- 13- I4-
(zx-) lO- ll- I2- I3- I4-
(zx-) I7- I6- I5- I4- 13-
(zx-) I7- I6- I5- I4- I3-

(zx-) lO- ll- I2- 13- I4-
(zx-) lO- ll- I2- 13- I4-
(zx-) 17- I6- I5- I4- I3-

(zx-) I7- I6- I5- I4- 13-

CRAY Y-MP MEMORY FANOUT 
AND PRIORITY 

10-2 

6 
F 
I5-
I5-
I2-
I2-
I5-
I5-
I2-
I2-

5 4 
G H 
I6- I7-
I6- I7-
Il- IO-
Il- IO-

I6- I7-
I6- I7-
Il- IO-
Il- IO-

Hardware Trng. 
A-48648 J.E. S. 

eRA Y PROPRIETARY 



~ 

) LOC. 1 

2 

3 

4 

5 

6 

7 

8 

LOC. 9 

10 

11 

12 

13 

14 

15 

16 

LOC. 17 

18 

19 

20 

21 

22 

.~ 23 

24 

LOC.25 

26 

27 

28 

29 

30 

31 

32 

LOC.33 

34 

35 

36 

37 

38 

39 

40 

41 

HTV-0834 

MEM.O 

1 

2 

3 

4 

5 

6 

7 

MEM.1O 

11 

12 

13 

14 

15 

16 

17 

CPU 0 

1 

2 

3 

4 

5 

6 

7 

MEM.20 

21 

22 

23 

24 

25 

26 

27 

MEM.30 

31 

32 

33 

34 

35 

36 

37 

CLOCK 

1-8 

1-8 

1-8 

1-8 

1-8 

1-8 

1-8 

1-3 

1-8 

1-8 

1-8 

1-8 

1-8 

1-8 

1-8 

1-8 

1-8 

1-8 

1-8 

1-8 

1-8 

1-8 

1-2 

1-8 

1-8 

1-8 

1-8 

1-8 

1-8 

1-8 

1-8 

1-8 

BANK BUSY 2 0 (MEM.) 

BANK BUSY 2 1 (MEM.) 

1/0M.C. 

3 CPW.E. 

1/0M.C. 

BANK BUSY 2 0 (MEM.) 

BANK BUSY 2 1 (MEM.) 

I/OM.C. 

3 CP WE. 

CPUM.C. 

1/0M.C. 

BANK BUSY 2 0 (MEM.) 

BANK BUSY 21 (MEM.) 

I/OM.C. 

3 CPWE. 

I/OM.C. 

BANK BUSY 2 0 (MEM.) 

BANK BUSY 2 1 (MEM.) 

1/0M.C. 

3 CPWE. 

BANK BUSY BIT 0 (5 - 8) CPU 

BANK BUSY BIT 1 (5 - 8) CPU 

BANK BUSY SEL. (4 CP) CPU 

A-6434 

CRAY Y-MP 8/32 MODULE LOCATION 

10-3 eRA Y PROPRIETARY 



ADDRESS 
BIT 

2 0 

21 

22 

2 3 

24 

2 5 

2 6 

27 

2 8 

2 9 

2 10 

211 

212 

2 13 

214 

2 15 
CHIP 

SELECI'20 

GO WRITE 

DATA 
BIT 

N+20 

N +21 

N+22 

N+23 

N+24 

N+25 

N+26 

N+27 

N+28 

HTV-0834 

CPU A CPUB 

ZAO R27 ZAO R24 

ZAO R26 ZAO R23 

ZAO R25 ZAO R22 

ZAll Rll ZAll R8 

ZAll RIO ZAll R7 

ZAll R9 ZAll R6 

ZAO R28 ZAO R30 
ZAO R29 ZAO R31 

ZAO R32 ZAI R32 
ZAO R33 ZAI R33 

ZAll R27 ZAll R24 

ZAllR26 ZAll R23 

ZAll R25 ZAll R22 

ZAO Rll ZAO R8 

ZAO RIO ZAO R7 

ZAO R9 ZAO R6 

ZAO R14 ZAO R15 

ZAI ZAI 

CPU A CPUB 

ZAI R16 ZAI R18 

ZAI R17 ZAI R19 

ZAIO RO ZAIOR2 

ZAIO Rl ZAIOR3 

ZAO R12 ZAO R13 

ZAIO R22 ZAIO R20 

ZAIO R23 ZAI0 R21 

ZAl R6 ZAI R4 

ZAI R7 ZAI R5 

ADDRESS ONBOARD FANOUT 

CPUC CPUD CPUE CPUF 

ZAO R21 ZAO R18 ZA31 Rll ZA31 R8 
ZAO R20 ZAO R17 ZA31 RIO ZA31 R7 

ZAO R19 ZAO R16 ZA31 R9 ZA31 R6 

ZAll R5 ZAllR2 ZA20 R27 ZA20 R24 

ZAll R4 ZAll Rl ZA20 R26 ZA20 R23 
ZAll R3 ZAll RO ZA20 R25 ZA20 R22 

ZAIO R32 ZAll R32 ZA20 R28 ZA20 R30 
ZAIO R33 ZAll R33 ZA20 R29 ZA20 R31 

ZAll R28 ZAll R30 ZA20 R32 ZA21 R32 

ZAll R29 ZAll R31 ZA20 R33 ZA21 R33 

ZAll R21 ZAll R18 ZA20 Rll ZA20 R8 

ZAll R20 ZAll R17 ZA20 RIO ZA20 R7 

ZAll R19 ZAll R16 ZA20 R9 ZA20 R6 
ZAO R5 ZAO R2 ZA31 R20 ZA31 R23 

ZAO R4 ZAO Rl ZA31 R21 ZA31 R24 

ZAO R3 ZAO RO ZA31 R22 ZA31 R25 

ZAll R14 ZAll R15 ZA20 R14 ZA20 R15 

ZAIO ZAIO ZA21 ZA21 

DATAONBOARDFANOUT 

CPUC CPUD CPUE CPUF 

ZAI R20 ZAI R22 ZA30 R15 ZA30 R13 

ZAI R21 ZAI R23 ZA30 R14 ZA30 R12 

ZAIO R4 ZAIO R6 ZA21 R16 ZA21 R18 

ZAIO R5 ZAIO R7 ZA21 R17 ZA21 R19 

ZAll R12 ZA13 R13 ZA20 R12 ZA20 R13 

ZAIO R18 ZAIO R16 ZA21 R6 ZA21 R4 

ZAIO R19 ZAIO R17 ZA21 R7 ZA21 R5 

ZAI R2 ZAI RO ZA30 R22 ZA30 R20 

ZAI R3 ZAI Rl ZA30 R23 ZA30 R21 

CPUG CPUH 

ZA31 R5 ZA31 R2 

ZA31 R4 ZA31 Rl 

ZA31 R3 ZA31 RO 

ZA20 R21 ZA20 R18 

ZA20 R20 ZA20 R17 

ZA20 R19 ZA20 R16 

ZA30 R32 ZA31 R32 

ZA30 R33 ZA31 R33 

ZA31 R16 ZA31 R18 

ZA31 R17 ZA31 R19 

ZA20 R5 ZA20 R2 

ZA20 R4 ZA20 Rl 

ZA20 R3 ZA20 RO 

ZA31 R26 ZA31 R29 

ZA31 R27 ZA31 R30 

ZA31 R28 ZA31 R31 

ZA31 R14 ZA31 R15 

ZA30 ZA30 

CPUG CPUH 

ZA30 Rll ZA30 R9 

ZA30 RIO ZA30 R8 

ZA21 R20 ZA21 R22 

ZA21 R21 ZA21 R23 

ZA31 R12 ZA31 R13 

ZA21 R2 ZA21 RO 

ZA21 R3 ZA21 Rl 

ZA30 RI8 ZA30 R16 

ZA30 R19 ZA30 R17 

Hardware Trng. 
A-6628A J.E.S. 

CRAY Y-MP ONBOARD FANOUT ADDRESSIDATA 

10-4 eRA Y PROPRIETARY 

\ 
) 

) 



.) 

) 

ADDRESS CPU A CPU B CPU C CPU D CPU E CPUF 

20 ZWI ZWI ZOO ZOO ZOO ZOO 

MEM.O MEM.l MEM.O MEM.l MEM.6 MEM.7 

21 
ZW11 ZW11 Z010 Z010 2010 2010 

MEM.O MEM.l MEM.O MEM.l MEM.6 MEM.7 

22 ZW21 ZW21 Z020 Z020 2020 2020 

MEM.O MEM.l MEM.O MEM.l MEM.6 MEM.7 

23 ZW31 ZW31 Z030 Z030 2030 Z030 

MEM.O MEM. 1 MEM.O MEM.l MEM.6 MEM.7 

ZOO ZOO 201 201 201 201 
24 

MEM.O MEM.l MEM.O MEM.l MEM.6 MEM.7 

2 5 2010 Z010 2011 Z011 20n 2011 

MEM.O MEM.l MEM.O MEM.l MEM.6 MEM.7 

26 2020 2020 2021 Z021 2021 2021 

MEM.O MEM.l MEM.O MEM.l MEM.6 MEM.7 

27 2030 2030 Z030 Z030 2030 2030 

MEM.O MEM.l MEM.2 MEM.3 MEM.4 MEM.S 

2 8 ZAI ZAI ZAI ZAI ZAI ZAI 

MEM.O MEM.l MEM.2 MEM.3 MEM.4 MEM.S 

29 ZAI0 ZAI0 ZAI0 ZAI0 ZAI0 ZAI0 

MEM.O MEM.l MEM.2 MEM.3 MEM.4 MEM.S 

ZA21 ZA21 ZA21 ZA21 ZA21 ZA21 
2 10 

MEM.O MEM.l MEM.2 MEM.3 MEM.4 MEM.S 

ZA30 ZA30 ZA30 ZA30 ZA30 ZA30 
211 

MEM.O MEM.l MEM.2 MEM.3 MEM.4 MEM.S 

212 2031 2031 Z031 Z031 2031 2031 

MEM.O MEM.l MEM.2 MEM.3 MEM.4 MEM.S 

2 13 201 201 ZW2 ZW2 ZW2 ZW2 

MEM.O MEM.l MEM.O MEM.l MEM.6 MEM.7 

214 2011 20n ZW12 ZW12 ZW12 ZW12 

MEM.O MEM.l MEM.O MEM.l MEM.6 MEM.7 

2021 2021 ZW22 ZW22 ZW22 ZW22 
2 15 

MEM.O MEM.l MEM.O MEM.l MEM.6 MEM.7 

ClllP 2 16 2031 2031 ZW32 ZW32 ZW32 ZW32 
SELECT MEM.O MEM.l MEM.O MEM.l MEM.6 MEM.7 

WRITE 217 2030 2030 2031 Z031 2031 2031 
REFERENCE 

MEM.2 MEM.3 MEM.2 MEM3 MEM.4 MEM.S 

1 TO 8 ADDRESS OUTBOARD FANOUT 

CPUG CP U H 

ZWI ZWI 

MEM.6 MEM.7 

ZW11 ZWll 

MEM.6 MEM.7 

ZW21 ZW21 

MEM.6 MEM.7 

ZW31 ZW31 

MEM.6 MEM.7 

ZOO ZOO 

MEM.6 MEM.? 

2010 2010 

MEM.6 MEM.7 

Z020 2020 

MEM.6 MEM.7 

2030 2030 

MEM.6 MEM.? 

ZAI ZAI 

MEM.6 MEM.? 

ZAI0 ZAI0 

MEM.6 MEM.7 

ZA21 ZA21 

MEM.6 MEM.7 

ZA30 ZA30 

MEM.6 MEM.? 

2031 2031 

MEM.6 MEM.7 

201 201 

MEM.6 MEM.? 

2011 2011 

MEM.6 MEM.? 

2021 2021 

MEM.6 MEM.? 

2031 2031 

MEM.6 MEM.7 

2030 2030 

MEM.4 MEM.S 

Hardware Trng. 
A-4S91A J.E.S. 
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ABORT CPU A 
ZOO 

ABORT 
MEM.2 

GO ss CPU A 

GOSS ZQO 
0 

MEM.O 

GOSS ZQ3 
1 

MEM.O 

GOSS ZQlO 
2 MEM.O 

GOSS ZQl3 
3 

MEM.O 

GOSS ZQ20 
4 

MEM.O 

GOSS ZQ23 
S 

MEM.O 

GOSS ZQ30 
6 

MEM.O 

GOSS ZQ33 
7 

MEM.O 

BANK 
BIT CPU A CPUB 

2° 
ZWl. ZWll ZWl. ZWll 

MEM.2 MEM.3 

2° 
ZW2, ZWl2 ZW2, ZWl2 

MEM.2 MEM.3 

21 
ZW3l. ZW2l ZW3l. ZW2l 

MEM.2 MEM.3 

21 
ZW32, ZW22 ZW32. ZW22 

MEM.2 MEM.3 

ZQO. ZQlO ZQO. ZQlO 
22 ZQ2O. ZQ30 ZQ2O. ZQ30 

MEM.O MEM.l 

ZQ3. ZQl3 ZQ3. ZQl3 
22 ZQ23. ZQ33 ZQ23. ZQ33 

MEM.O MEM.l 

SS CPU A 

2 0 
ZSO 

MEM.O 

21 ZSl 

MEM.O 

22 
ZS20 

MEM.O 

HTV-0834 

ABORT FANOUT 

CPUB CPUC CPUD CPUE CPUF CPUG 
ZOO ZOl ZOl ZOl ZOl ZOO 

MEM.3 MEM.2 MEM.3 MEM.4 MEM.S MEM.4 

GOSSFANOUT 

CPUB CPUC CPUD CPUE CPUF CPUG 

ZQO ZQO ZQO ZQO ZQO ZQO 

MEM.l MEM.2 MEM.3 MEM.4 MEM.S MEM.6 

ZQ3 ZQ3 ZQ3 ZQ3 ZQ3 ZQ3 

MEM.l MEM.2 MEM.3 MEM.4 MEM.S MEM.6 

ZQlO ZQlO ZQlO ZQlO ZQlO ZQlO 

MEM.l MEM.2 MEM.3 MEM.4 MEM.S MEM.6 

ZQl3 ZQ13 ZQ13 ZQ13 ZQ13 ZQ13 

MEM.l MEM.2 MEM.3 MEM.4 MEM.S MEM.6 

ZQ20 ZQ20 ZQ20 ZQ20 ZQ20 ZQ20 

MEM.1 MEM.2 MEM.3 MEM.4 MEM.S MEM.6 

ZQ23 ZQ23 ZQ23 ZQ23 ZQ23 ZQ23 

MEM.l MEM.2 MEM.3 MEM.4 MEM.S MEM.6 

ZQ30 ZQ30 ZQ30 ZQ30 ZQ30 ZQ30 

MEM.l MEM.2 MEM.3 MEM.4 MEM.S MEM.6 

ZQ33 ZQ33 ZQ33 ZQ33 ZQ33 ZQ33 

MEM.l MEM.2 MEM.3 MEM.4 MEM.S MEM.6 

CPUC CPUD CPUE CPUF 

ZOlO ZOlO ZOlO ZOlO 

MEM.2 MEM.3 MEM.4 MEM.S 

ZOIl ZOll ZOIl ZOIl 

MEM.2 MEM.3 MEM.4 MEM.S 

Z02l Z02l Z02l Z02l 

MEM.2 MEM.3 MEM.4 MEM.S 

Z020 Z020 Z020 Z020 

MEM.2 MEM.3 MEM.4 MEM.S 

ZQO. ZQlO ZQO. ZQlO ZQO. ZQlO ZQo. ZQlO 

ZQ2O. ZQ30 ZQ2O. ZQ30 ZQ2O. ZQ30 ZQ20.ZQ30 

MEM.2 MEM.3 MEM.4 MEM.S 

ZQ3. ZQl3 ZQ3. ZQl3 ZQ3. ZQl3 ZQ3. ZQl3 

ZQ23. ZQ33 ZQ23. ZQ33 ZQ23. ZQ33 ZQ23. ZQ33 

MEM.2 MEM.3 MEM.4 MEM.S 

CPUB CPUC CPUD CPUE CPUF CPUG 

ZSO ZSO ZSO ZSO ZSO ZSO 

MEM.l MEM.2 MEM.3 MEM.4 MEM.S MEM.6 

ZSl ZSl ZSl ZSl ZSl ZSl 

MEM.l MEM.2 MEM.3 MEM.4 MEM.S MEM.6 

ZS20 ZS20 ZS20 ZS20 ZS20 ZS20 

MEM.l MEM.2 MEM.3 MEM.4 MEM.S MEM.6 

CPUH 
ZOO 

MEM.S 

CPUH 

ZQO 

MEM.7 

ZQ3 

MEM.7 

ZQlO 

MEM.7 

ZQ13 

MEM.7 

ZQ20 

MEM.7 

ZQ23 

MEM.7 

ZQ30 

MEM. 7 

ZQ33 

MEM. 7 

CPUG 

ZWl.ZWll 

MEM.4 

ZW2.ZWl2 

MEM.4 

ZW3.ZW2l 

MEM.4 

ZW32,ZW22 

MEM.4 

ZQO.ZQlO 

ZQ20.ZQ30 

MEM.6 

ZQ3. ZQ13 

ZQ23. ZQ33 

MEM.6 

CPUH 
ZSO 

MEM.7 

ZSl 

MEM.7 

ZS20 

MEM.7 

CPUH 

ZWl.ZWll 

MEM.S 

ZW2.ZWl2 

MEM.S 

ZW3.ZW2l 

MEM.S 

ZW32,ZW22 

MEM.S 

ZQO.ZQlO 

ZQ20.ZQ30 

MEM.? 

ZQ3. ZQl3 

ZQ23. ZQ33 

MEM.7 

HarrIw.. Tmg. 
A..jSI18A J.E.S. 

1 TO 8 CONTROL OUTBOARD FANOUT 
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:r: 
-:l 
< , 
o 
:xl 
'.» 
~ 

::J , 
-.) 

:; 
:;rJ 
» 
--< 
v 
:;;::J 
o 
v 
:;;::J 

~ 
~ 
:;rJ 

--< 

'.~ 

~~TA(2') 
OUAja 

r~ 

DAT~ 

DATA a" ,I' ,".'''1 L:..l!.:..l::l.....,,,j. . r- I I 11'71"\ "'.1 I I I 1_ 

ISO 
UA,a 

t~. 

DATA 

(ZW32)SS1 

""'fA }J H OU: 

(Z0l1) SS1 

(ZQJO)SS6 

(Z021) ... 

(ZQ2O)SS4 

(ZOII) ss, I 

(ZQIO) SS2 ' 

(ZQO) 

""'fA 
(21,21) 

SSG 
ouAja 

. / ,--/ 

(ZQ33) SS1 

(Z030)SS6 

(ZQ23) SI' I 

(Z02O) SS4 I 

(ZQ13) ss, I 

(ZOIO) .. , 
WRITB ENABLE 

~~ _~ __ .i 

DATA BIT (2' ) DATABIT(2',20) II ~ - '.2' t!~~~DA~T~A~orr~~(2~'~)~~~~~D~A~T~A~B~IT~(2~'~)~~~~~~~~~~~~~~~~~~~~========~====~==========~==~----~--:t 
It I. 

(2.1'.1 M,2 I') AIdESS';· 
(2'.1',2'.2') a" 0 

cmp~ ~~ ~~~,~~~~'_2 __________________________ -; 

CMJ 

CPU A 
OUTBOARD 

lT08 
FANOlIT 

~ E~ 

~ 
(ZMl'j ooss, 

(71oIJO) ~z FANOUt • (Z .. SS7) 00." 
(Z1l21) ooss, 

(ZIl2O) 
GOa. 

(ZMII) 
GOa 

(ZMIO) ooss, 
(ZUI) 

ooss, 
(ZUO) 

OOSS' 
OUA.·D 

F ooss' 1 'I'Ol'fANOU'l' .. (Z.SSC) 

ooss, 
(ZXlD, ZX21) 

oau4 al:. 
(ZX12, ZXI3) ~ 

2' 
2' 

(7l'JO)'" 

(ZV21)SS' ' 

(ZV20)SS4 I 

(VII) ss, I 

(ZPIO) SS2 ' 

ADIlRESS 

(2'.2',2°) 
==-:'::"'1 

~~3'J-', 
{.G13O)SS6 

(ZVI) ... , I 

(ZVO) ... 
ICHIP SILIICT 

CMJAja 

(7l'31) SS1 

(7l'JO) 1M 

(ZV21)SS5 I 

(ZN22)SS' 

(ZYlD)SS4 I 

(ZN12)SS' , 

(ZYIO) SS2 I 

(ZN2) ... , I 

(ZYO) 
SSG ......... 

(12,21.2°) 

~ 

(ZV2O)"" 

(VII)'" , 

(VIO) SS2 ' 

(ZVI) ... , I 

(ZVO) 

SSG -CPUA·H 

ADDRESS 
(2',2") 

~ 
~ 

ADDRESS 
1 • (2 ,2 ) 

r;j(ZM31) SS: 

(ZUJO)'" 

(710121)"" 

(ZIl2O) SS4 I 

(71oI1I)SS' i 

(ZUIO)"' i 

(ZMI)SS' I 

(ZUO) 
SSG -(21,2') 

~ 

ADDRESS 
(215,2 1".21) 

~(ZY33)SS1, I 
(ZN31)'" 

(ZY23) .... ' 

rOOi)'iU 

(ZY13)SS' ' 

(ZNII)'" 

(ZY3) .. , ' 

(ZNI) 
SSG ......... 

(2",1 M,l1) 
OVA .. D 

ADDRESS 

CRAY Y-MP MEMORY (64K X 1) 
CPU A 1 TO 8 ONBOARD SUBSECTION FANOUT 

I ADDRESS 
(2',2',2') 
~ t::! (ZN3,j-', 

(zyJO)SS4 

(ZN23)SS' 

(ZY21)SS4 I 

(ZN13)"" I 

(ZYII)SS2 ' 

ADDRESS 
(212,2 11,2'.) 

fj(ZY32)SI', I 

(ZNJO)SS6 

(ZY22)SS' ' 

(ZNlD)SS4 I 

(ZYI2)SS' 

(ZNIO) SS2 

~.' (ZNO) 

(2'.24,2') (2~IO) 
OVA .. D OUA .. D 

,....r''''. 
A-srR9 J.E.B. 



~ 
I 

o 
00 
v.> 
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...... 
o 

I 
00 

(J 
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~ 

IATA_ 

...... 
luu""lII:I.. plla',a'.a') 1 ..... UA"'·,~·."·.:lJ 

.1 00""" 
OU~ 

(ZOo,ZW,ZAo). _Cl".I') , .... p...,.,.. 

CPUB 
OUTBOARD 

1 T08 
FANOUT 

" ~. 

OIPIILICI' 

..,.,..,. 
ADDaIiSS aI, 2' 
atP.sa.s:f 

-""II) 

ClOSS' 
110 IO'AHOt1I' • (1.1&7) 

F ~~_.. • (t ..... 

O'UA.H 

DATA 

(22.2',10) 

~ 

1(2".2 .... 2 1' 
ClVA·D 

ADDRESS 

CRAY Y-MP MEMORY (64K X 1) 
CPU B 1 TO 8 ONBOARD SUBSECTION FANOUT 

~ 

0' 

(2'.14 ,2') 
OUA·D 

(211,2 11.210) 
O'UA·D 

WRITEBNABLB 

AIlIlRIISS 

(212,2",2") 
i (ZY32) 507 I 

- ..... A-,,,.J8 .tE.6. 

) 
.'-'") 



~ 
I 

0 
00 
W 
~ 

...... 
0 

I 
\0 

~ 
~ 

E3 

~ 
~ 
to<! 

I 

\.---" 

DATA 

(Z031) OOWM'lll 
1'101 .- DATA • 2' ,. , 

CHPIIUItT 

ADCUSSCl 1'.2·, 

CPUC' I 
OUTBOARD 

IT08 
FANOur 

~) DATA,,') 
OUC',C> 

00""'" • I bATAO'.1'.2'.1' 

I~~~ fhl~atl~ bATA. Do\TA MTA. IM.TA 

0·) CI'> 0') a'l 

(ZAO) ..,.,.... 
,,",>M,>") I 

(2'.2 1.,,) II=~I cap......" 

ou"'" 
~ 

fl.") 
ouc 

/ -I' OOsS7 I ~l:'AHOUT" (1:.1&1) 

/-J.~-;;;-' I u-
onu1 m"!'AHOUI" CZ.SS4) 

-' II7D1I\U] I I I ~'-'--'--'I 

..,.,.... 
(2'.2 1,2°> 

~ 

-....c::1'1.!O"looaII' ......... 'J-· I 

..,.,.... 
Cl,.,') 
OUC 

(l1'.2 M.,1S 
OUC 

ADDRESS 

CRAY Y-MP MEMORY (64K xl) 
CPU C 1 TO 8 ONBOARD SUBSECTION FANOUT 

.-...,_._-, .. 

AOOIUlSS 
(211. 211.21°) 

U(zy32)"S7 I 

u. ... n .... 
A·51148 JoE-S. 



::c 
~ 
< , 
o 
S>O 
'';') 

+'-

...... 
;:, , 
o 

.:; 
;;0 

» 
-< 
"'C1 
;;0 
:) 
"'C1 
;;0 

Tl 
-3 
J> 
;;j 

-< 

r;: '10' .-
r;: ,'10' .-

(Zo..ZW"ZAo) 

,10' .-
CPUD 

OUTBOARD 
lT08 

FANOtIT 

~ '10' .-

~ ''10' .-
~ ''10' .-

DATA 

a..(ZIJ31) SS' 
(ZW32)SS7 (ZP31) SS7 (ZMJI)SS' (ZW32)SS7 (Z031) SS7 (ZQ33) SS7 

~~ .. > 

(ZIJ30)'" (ZM3O)'" (ZW31)'" (ZW3O)'" (ZP3O) ... (ZQ30)'" (7.030)'" 
DAT .. "') 

Dl\TA(l4l) (ZIJ21)'" (ZWll)SS' (ZVZI) ss' (ZM21)SS' (ZW22)SS' (Z021) ss' (ZQ23)SS' 
COVD 

(ZUlO) ... (ZM2O)SS4 (ZWZI)SS4 (ZWZI)SS4 (ZV2O)SS4 (ZQ2O) SS4 (Z02O) SS4 
(ZAIO) 

'AU .. • .• '.... ...... "'T" DAT .. ca< •• ' •• • •• '1 (ZIJII) .. , (ZW)2)'" (ZPII) ss, (ZMII)'" (ZWI2)SS' (ZOII) SS] (ZQI3) SS' 00--.. J (Z ••• ' ••••• ') 
ooMrlll OUD (ZUIO) SS2 (ZM10)SS2 (ZWII)SS2 (ZW\I)SS2 (ZPIO) SS1 (zQIO)SS1 (ZOIO)SS' 

(ZAI) WRITBENAB 
_.. D 

ATAO' 2' 21 t~ (ZUI) ss' (ZW2) .. , (ZVI) ss' (ZMI) SS, (ZWZ) SS, (ZOI) ss, 
~'-~== DATAn' ~, 2' 2' (1',2'.2 1,2,) SS7 

ooWlll1ll (ZUO) (ZMO) (ZWI) (ZWI) (ZVO) (ZQO) (ZOO) (ZX30. ZX31 
OUD "'T4 (-<m>. "'T4 "'T4 

~ 

_ .. 
.... "'T4 .... "'T4 DA.TA SS6 

ct') (Z') ... ct') ct') (Z') (21,20) f-- (Z' •• ,) (zx22, ZX23) 

a..SIIUICT 
(ZAII }AIlDIIBS ADmIISI(2P,2".Z-, 

C::-C/D 
sse SSO ~CA> cpu~ !SO !SO SS, 

(2.131.2 11 ,2-, 
ct' •• • •• ' •• '! OUC/D CPUC/D COVCID 01100 (ZX1O. ZXZI) 

ct' •• • •• ' •• '! 
DATA lIlT (1') DATA BIT (1') DATA BIT (1' ) DATABIr(1' ) DATA BIT (1' ) DATA BIT (1' • ZO ) DATA BIT (1' Z, ) -(2'.2·,1'> ........ ct' •• • •• ·)1 • (ZX12,ZXI3 

AIJDIlBU (l". 2') OIIPSEUtT I ss, 

L 
auD t--

~~=' (ZAD) .......... IO ........ ....... (zx2,ZX3) 
"",IM,tll) Aa:aISS ClI , 2 1.t') SS, 

(21,l l ,t') CRPSILICTOU D (ZXO.ZXI) 
OUD 

(ZP31) SS7 !SO 
WRmI 

(ZMJI) ........ 
OOSI' (ZP3O) ... OUC/D 

GalS' (1-117) 
J TOIOPAHOUI' (ZM30) 

(ZVZI)SS' 

""""" AD~ AD~ ~ ~ ADDRESS ADDRESS 
(ZUZI) (ZV20)SS4 (1·.Z'.ZO) c:z '.l') (1'.l') (1'~l".Z") (1 '.Z'.Z') (1". l ".l'·) ooos, 

:LB 

(ZUlO) ~(ZN32)SS7 ~(ZU3I)SS7 ~(ZM31)SS7 ..,(ZY33)SS7 H(ZN33)SS7 H(ZY32)SS' 
OOIIS. (ZPII)SS' 

(ZM~. OCIS, (ZPIO) ... (ZY3O)'" ~(DIf!1J)'" (ZIJ3O)'" (ZN31)'" (ZY3O)SS6 (ZN3O)'" 
(1-_ 

(ZN22)SS' J -= (ZIJ21)SS' 10) 1 'IOIOFAHOUl' 
(ZM21)SS' (ZN23)SS' (ZVI) SS, (ZY23) 50' (zyZ2)'" GalS. 

(zy1O)SS4 J ";;:'(ZM2O)'" (ZUI) (ZIJ2O) SS4 
GalS, (ZVO) (ZN21)SS4 (ZYZI)'" (ZNlO)SS4 

SS' 

.... W 'a="m (ZMII) IS' (ZY13)'" (ZN13)SS' (ZYIZ)SS, (ZUI) 0IIP5IlJIItT 

GalS" _ II OOIIS' OIl CID 
(ZYIO) SS1 140 (ZMIO)'" (ZUIO)SS1 (ZN1I)SS1 (ZY1I)SS1 (ZN10)SS1 -"d$=-00&11 N. (ZN2) SS, 1)0 (ZUI) ss, (ZMI)'" (ZY3) IS' (ZN3) SS, (ZYZ) SS, 

(ZX3O, ZX31) ;V oau. al:.2' (ZY~ (ZMO.?,. (ZUO) (ZNI) (ZYI) (ZNO) 

(ZX22, ZX23) ;V ~ sse SSO SSO !SO 

OCIS' N,.' (ZP31) SS7 ........ -<:DO'). ........ ........ ........ ........ ADIlIIISS 

(ZX2O, ZXZI) ;V ~ (11,2 1,2') - <2'.2') ct'.··) (2.".1 .... 1 1• CI'.1",2', (211,1 11.2 10) 

"""". N," ... Cl'UA·D OUD OUD OVA·I) OUA·D elVA-D I,n.. l!' p. .". 
GalS, .E, I! (ZVll) ss, ADDRESS 

(ZXlo, ZXII) W P-
CKU2 al:. I: (ZV2O)su 

~(zx2, ZX3) if r- (ZPII)'" 
GalS! •. l' {f (ZXO. ZXI) ;V -- (ZPIO) SS. 

0CJa. 1rANI:.,. 2,1 
a OQIIoBAlCarr 10 (ZVl) SSt 

l':'~ (Z'.2' ••• ) --

(Z'.2 ) OU .. -H (ZVO) 

AIKIlTOU A,. D SSG 
-.:r 

auA·H 

CRAY Y-MP MEMORY (64K X 1) 
CPU D 1 TO 8 ONBOARD SUBSECTION FANOUT -A·5'as J.E& 

'\ 
'---~/ 

// 

.~' 
I 

'-,"--,,/ 



::c 
-l 
< , 
o 
CX) 

'JJ 
+'-

o , 

() 
;:0 
» 
--< 
'"d 
Ai 
o 
'"d 
Ai 
tTl :;: 
;:0 

--< 

II 

~ ,,,,, 
'AHCM' 

r;: ~ 
(ZOo, ZW .. ZAo) ,,,,, 

Po\IIDIIr 

a>UB 
OUTBOARD 

1108 
FANOUT 

~ ,,,,, 
'AHCM' 

~ ,,,,, 
'AHCM' 

E ,'10' 
'AHCM' 

\~/ IL) 

~(LUlI)SS7 (ZW32)SS7 (ZP31) SS7 

rr~ -., (ZU3O)SU (ZM3O)'" (ZW31)'" 

DATA(I") (ZUl1)'" (ZW22)'" (ZVl1) SO, 
cPU .... 

DATA/l' .0' .... 2· .... .I~Il;-T~ DATA!l' .' .,.a, 
(ZU2O) ... (ZM2O)'" (ZW2I) ... 

(ZUII) IS> (ZWI2)SS' (ZPII) SS3 J (2 " " ,") , , , 
00,... ~"":; oowun 

(ZUIO) SSJ (ZMIO)SSJ (ZWII)SSJ 
(ZA3O) 

DATA DATA(2' 2' 21 2'l (ZUI) ... (ZW2) IS. (ZV') IS' 
DATACZ' 2' 21 2~ (2.1.2' .2 1,2') 

(ZOO) (ZMl) (ZWI) 

""" .... "'''' "' .... "'''' 
(ZA2O)...,.... CZ4) ~ (2') ..... (2') r--

ca.....". (2IJ.211.2·) ~(2.g.2",1'" ... SSG sse 
(2',,') cPU .... CPU •• " CPU I· H 

DATA 

(ZMl1)'" (ZW32)SS7 

(ZW31)SU (ZP3O) ... 

(ZMl1)'" (ZW22)SS' 

(ZWZI)'" (ZV2O)SS4 

(ZMII)SS' (ZWI2)SS' 

(ZWII)SSJ (ZPIO) SSJ 

(ZMI) ss. (ZWZ) IS. 

I<ZWI) (ZVO) 

""A "'''' (21) f-o CZ') ..... 
SSG ISO 

CPU •• H CItJ B·H 

(Z031) SS7 

(ZQ30)SS6 

(Z02I) ss, 

(ZQ2O)'" 

(ZOII) SS. 

(ZQIO) IS2 

(ZOI) IS. 

(ZQO) 

"'''' 

) 
\~ 

(ZQ33) SS7 

(Z03O)SS6 

(ZQ23) so, 

(Z020) ... 

(ZQI3) ,,> 

(ZOIO)SS' 
WRrrnENA 

SS7 
(ZOO) (ZX30, ZX31 

...,A SS6 
(11.2·) ... (2',") (ZX22,ZX23; 

SSG SSG SS' 
CPU ... H """B·H (ZXlO, ZXZI) 

BLB 

CZ'.2 1.2'.2" 
(2.'.24,2') AIlDIBSS (1' .2' J DATA BIT (2') DATABrr(2' ) DATA Brr (2') DATA BIT (2' ) DATA Brr (2' ) DATA Brr(2',ZO ) 

~~~-= 
DATABrr(2' Z1) _SS4 

' (ZX12, ZXl3 AIIlI&UCZ1'-2') OIIPSIUCT 
I 

L 
"""., -

(ZAJI) , __ "IS •• M •• ''> 
AIUI!D 

(1".2. ... 2 1.) ADtaESSClJ .2 1.1o) 
(1J,21,2') 

CPU .... 
CHlPSELBCT 

(LUll) ...,.., 
GalS 1 l1'010.ANOU!' 

(Z.SS7) 

(ZU3O) 

OOIU' 
(ZMZI) 

OOIIS' 
(ZM2O) oass, ..,.,., 

(Z ..... 
(Z~ l1'010.AHCl11' 

(ZUIO) ooss. 
(ZMI) 

001'" 
(ZMl) 

oossn. II oass. _ ... ~~~"' 
00IIS1 al:. 

(ZX30, ZX31) r.r 
GalS, K 21 

(zx22, ZX23) :r' p!. 
CKaI' al:. 21 

~(ZXlO'ZX2I) r.r ¢.. 
GalS, ..... ' 

~(ZXI2, ZXI3) r.r r!!-
ODD, K.~: 

~(zxIO, ZXJl) ;r- --
OOU1 al:. i: 

) ~(zx2, ZX3) ~ r-
OOSSI alt. i. 1i (ZXo, ZXI) ~ f=-

GOa· aANI:.,. OOSSOBAHl:.,. i! 
l ~IITS cz ' ", ,.') t=-

(lI,20) OUA·H 

....,.""". 

SS. 

~~~" (zx2, ZX3) 
ss. 

(ZXo, ZXI) 

(ZP31) SS7 sse 
wma 
INAIIUI 

(ZP3O) SS6 """., 
(ZVZI)ss, 

AD!:IU!SS AJ)!:IU!SS AJ)!:IU!SS AJ)!:IU!SS AIlIlRESS ADDRESS 
(ZVlO)'" (2',Z',Z') (2', Z') (2' ,Z') (2",Z",2") (2',z',Z') (2",Z",ZIO) 

(zpn)ss, --;(ZN32)SS1 -.;0-- (LUl1)SS7 ~(ZM31)SS1 ~(ZY33)SS1 

J ...... (ZM3O)SS4 (ZPIO) SSJ (ZY3O)'" (ZU30)'" (ZN31)SS6 §:--(ZN22)IS' (ZMZI) IS' (ZY23) IS' (ZVI) ss, 

(ZVO) (ZYlO)'" ... (ZM2O)'" (ZU2O) ... (ZN2I)'" 

sst 
(ZN12)1S' (ZMII)SS' (ZY13)SS' 

OIIPJIUCT n. (ZU1I)SS3 

""' .... (ZYIO)SSJ 

/~ 
(ZUlO)SSJ (ZN1I)1S2 

(ZN2) ss, (ZMI)SS' (ZY3) II. 

(ZYO) 

~~::; 
(ZUO) (ZNI) ... ... ... 

(ZP31) SS7 AIUI!D ........ --(1J,1 1,2') (1',2') (11'.2".2 11 

(ZP30)SSI OUI-H ""'B """ .... OUI~R 

(ZVZI) II' ADDRESS 

(ZV2O)'" 

(ZPII) SS) 

(ZPIO) IS' 

(ZVI) IS' 

(ZVO) 

sse ....,. 
CPUA·H 

CRAY Y-MP MEMORY (64K X 1) 
CPU E 1 TO 8 ONBOARD SUBSECTION FANOUT 

H(ZN33)SS' 

(ZY3O)SS6 

(ZN23)'" 

(ZYZI)'" 

(ZN13)SS' 

(ZYII)SS2 

(ZN3) SS' 

(ZYI) ... ........ 
(1'.1",2') 
CPUI-H 

H(ZY32)SS7 

(ZN3O)SU 

(ZYZ2)SS' 

(ZNlO)SSO 

(ZYlZ)ss. 

(ZN10)SS2 

(ZYZ) '" 

(ZNO) 
sse ...,..... 

(2.1',2 11 .2.0) 
CftIBaH 

-"'" A-5tlll8 J.£& 
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(ZA2O) 

DATACl"') 
01111'1' 

DATA 

(ZA3O) 

"" .... 
IDATAP' ".!'!"l .1 ,,',!',!',!"I IOOTAp',!',!',! 

OIl", 

(ZA2O) AI>DOBss 

(ZOo. ZW'ZAa)IAIlI>IIISSC2"'!"l 

.~ ca'·Z·) 

ClD.t ll.2iO) ADOItIISS 11.2 
,,',I,) 
~~~.1 

""'11'1' 
1DRIISS(21~ (2".21') (ZA31) 

AIlDOIIII 

(2".2 .... 2") IOWIIUICr .1 (11.21,20) 
ADDItIISS n:' • 2' 

(ZOo. ZW .. ZAan ADD .... '" ,!.) 
'10' 

'ANOI1I' 

CPUf 
OUTBOARD 

IT08 
fANOUT 

C2".Z'J) 

OOSSu_ 

AIOI.TCJIU • 

01111'1' 

(ZA21) 
AIlDOIIII 

CI'.t', 
OIl' 

ADDOESS'" .!') 

I ~:_.h -=J ", • .." 

(ZXJ2, ZlOJ) 

~
7 ~ 

00""'1"" ~: (zx22, ZXlJ) en' " 
~ ooss' Be. I! 

~.ZX21) If!' " 
/. <JOSS. BE.!' -.-- ---- .811' 20 

" " "" . ., "" 
~(zxIO' zx"'ii)lW 
fI (ZX2, ZlO";"'.L.. ~ n: 

/. _ . 0000. n.I~: 
'BIT 2' 

" 

" !' 

" 

au A-H 

ISO 
CPUB.H 

DATAiiiT(2! ) 

DATA 

ISO 
O1JI·H 

DATA BIT (2' ) 

ISO 
~ 

DATABrr(. ') 

ClI'.! .... 2 11 

CJlUB-H 

ADDRESS 

ISO 

2!.!:..!!. 
DATABrr(2' 20) 

CRAY y.~ -, MEMORY (64K xl) 
CPU F 1 TO 8 ct ,lARD SUBSECTION FANOUT 

"-.. . .../ 

(lU,2 11.2 
QUI·H 

".,.",. rmg. 
A·5,RB J.EB. 

) 
'-.-.,/ 
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I 
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00' 
V.) 
.j:>. 

....... 
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I ....... 
V.) 

() 

~ 
>-< 
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~ 
'"t:l 

~ 
~ 
>-< 

-"-/ 

.TJ 

... ". 
I~~N'. "",'"",,) DATA' "" , 

-I ~w:: OOWItITBOUO 

(ZOo,ZW'ZAa)I..-"".,,> 
''iD1 . ...,." 

aD"""" 

(ZQIO,ZOlD)\ __ ", ,2" 
1'iD1 . ...,." 

CPU 0 
OUTBOARD 

IT08 
FANOUf 

(ZAJO) ....... 
V,tJ 
auo 

!.l! 
Aa:*BSSC1.2o 
CHjJSil.8:T 

--"".,) 

I m1J,AHOIII'. (Z-1S7) 

1101 •• ...,.,,-"'·..., 

OUA·R 

ISO 
QUa." 

DATA BIT (2 , I 

ISO 
aul·" 

DATA BIT (2' , 

DATA 

ISO 
O\I8·H 

DATABiT(i'i, 

.... 
OUR_H 

DA~2" 

(21'.1 .... 2" 
ova.H 

ADDRESS 

CRAY Y-MP MEMORY (64K xl) 

ISO 
CPUB·H 

DAT;w;:(ii,20 , 

CPU G 1 TO 8 ONBOARD SUBSECTION FANOUT 

I 

> ,,) 
'(ZQ33) .. , ' ~ 

(212.1 11,210) 
aul·H 

WRITE BNABLB 

-"'" U" • .J.£II. 
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:l 
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:1 
-l 

:J 

" ... 

DATA 

~(zu31)SS7 (ZW32)SS7 (ZP31) SS7 (ZM31) SSl (ZW32)SS7 (Z031) SSl (ZQ33) SS7 

~~' DATA"" 
(ZUJO)'" 11 

(ZM3O)SS6 (ZW31)SS6 (ZW31)'" (ZPJO) SS6 (ZQJO)SS6 (Z03O)SS6 

D.\TA(l4) (ZUl1)SS' (ZW22)sss (ZV21) ss, (ZM21)SS' (ZW22)SS' (Z02I) ss' (ZQ23) ss, 

COU ..... 

(ZA21) 
(Z1J3)) SS6 (ZM2O)'" (ZW21)'" (ZW21)'" (ZV2O) ss' (ZQ2O) ... (Z02O) ... 

[PATA4 •• ' .. ~.,.... I' "'TA (ZUII) ss. (ZWI2)SS' (ZMII)SS' (ZWI2)SS' (ZOII) os. "I (2',2'.2',Z') DATA .. ' l' l' 1'\ 
•• (ZPII) SS' (ZQI3) SS' 
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OBJECTIVES - .CRAY Y-MP Memory Hardware 

Upon completion of the section, the student will be able to: 

• Describe the overall specification of the memory including size, speed, data format, and 
address format 

• Determine the failing memory module, option type, or memory chip given the failing 
address or data bit 

• Interpret Memory Parity Error information 

• Define with respect to time and use the Control signals 

• Trace the Data, Address, and Control signals 

Hardware Trng. 
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CRAY Y-MP MEMORY (256K x 1) BIMOS 

The CRA Y Y-MP uses (256K x 1) BIMOS memory chips, which are organized into 256 banks, 
for a total of 64 million words of storage. 

The CRA Y Y -MP memory incorporates four sections, with each section containing eight 
subsections. Each subsection then contains 8 banks for a subsection total of 64 banks and a 
memory total of 256 banks. 

Physically, there are eight modules per section, each module containing a 9-bit slice of the 72-bit 
word. Each module is also organized into eight subsections. Subsections 0 and 1 are located on 
the A Board of the module, Subsections 2 and 3 are on the B board, Subsections 4 and 5 are on the 
C board and Subsections 6 and 7 are located on the D board. 

There are four ports per CPU, and all four ports can be accessing four different sections within the 
same clock period. All eight CPUs can go to the same subsection, as long as they are going to 
different banks within the subsection. Once a CPU has accessed a bank, that bank is held busy for 
5 clock periods (CPs). 

A 72-bit word is sent from the CPU module to the eight memory modules which make up a 
section. Data bits are divided into 9 bits per module. Memory module 0 or Memory 0 contains 
data bits (28 - 20). Memory 1 contains bits (217 - 29), and so on. Controls and address which are 
sent from the CPUs must also be fanned out to the eight memory modules. This is called an 
Outboard fanout because they are done outside of the normal module's function. These Outboard 
fanouts are carried out by the (WW, WO, WB, WP, ZA, ZS) options. All memory modules assist 
in performing the 1 to 8 Outboard fanouts, some of the modules performing more fanouts than 
other memory modules. Once on the module, another fanout to the eight subsections takes place. 
This happens for the address, control and data and is referred to as an Onboard fanout, because 
this fanout happens only on a memory module. 

Once a particular CPU has accessed a subsection, the controls Go Subsection (GOSS) and GOSS 
bank bits are routed to the (WT) option that controls the subsection. The (WT) option perfonns a 
subsection conflict check on the eight banks within the subsection among all CPUs. Only one 
CPU can access a bank at a time. Once the CPU has accessed a bank, that bank is held busy for 5 
CPs. When a conflict occurs such that two or more CPU s want the same bank, called a 
Simultaneous Bank conflict, the CPU with the lowest number "i" term would have the highest 
priority to use the bank. 

Hardware Trng. 
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Read Operation To Subsection 0 

During the Read operation, only the address and control are sent from the CPU module. The 
address is latched and held in the (wy0, WY1, WMO, WM1, WM2, WNO, WN1) options by the 
GOSS CPU (A - H). The (WTO) option for Subsection 0 will resolve any CPU conflict involving 
the particular bank. When the conflict is resolved, the (WTO) will supply the latched address on the 
(W -) option with a Bank (0 - 7) Select Code. The Select Code will assign a particular CPU to a 
bank. The address is presented to the Memory bank for 5 CPs. 

To set up the appropriate Read paths back to a particular CPU, two things must be done: first, 1 of 
8 banks needs to be selected from within Subsection 0, and secondly, 1 of 8 subsections needs to 
be selected for a particular CPU. Before the Read data will enter the (WR) option from the bank 
that was being addressed, the (WRO, WR1, WR2) options are sent a CPU (A - H) Read Bank 
Select Code, which assigns a Bank (0 - 7) to a particular CPU (A - H). The Read Select Code is 
generated by the (WLO) option for all CPUs. Read Bank Select Code is (000) for Bank 0 or (111) 
for Bank (N + 7). 

Once the Read Bank Select Code is set up on the (WR) options, it is delayed while the address is 
being presented to the (256K x 1) chip. The words sent from Subsection O's banks are routed to 
the (WR) options. The (WR) options will steer the data from Banks (0 - 7) to the appropriate CPU 
(A - H), performing a 1 of 8 Bank Select. CPU (A - H) data bits are then sent to the (ZS) options. 
The (ZS) options have been set up such that all Subsections (0 - 7) send their data to (ZSO) for 
CPU (A), (ZSl) for CPU (B), etc. The (ZSO) for CPU (A) would then have to select the 9 bits of 
data from 1 of 8 subsections. To do this the (ZS) options are supplied with a 3-bit SS Select code. 
The SS Select Code comes from the CPU modules through a 1-to-8 Outboard fanout on the (ZSO, 
ZSl, ZS20) options. The (ZSO) for CPU (A), or CPU 0, will then output the data to the CPU 0 
module. 

Hardware Trng. 
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Write Operation To. Subsection 0 

On a Write operation to memory, the address, control, and data are sent from the CPU module to a 
particular section. The CPU module determines the section to which these signals are sent. Once 
sent to the section, the Control and Address signals undergo a 1 to 8 Outboard fanout to each 
module within the section. Data is not fanned out, but is split up into 9 bits per module. Memory 
module 0, or Memory 0, receives data bit (28 - 20) and so on. The 9 bits of data enter the (WBO, 
WWO, WM1, WYO, WOO) options for Subsection 0, along with GOSS ° CPU (A - H). The 
GOSS ° CPU (A:-.H) signals will latch and hold the data for the·correct CPU. The same thing 
happens for the address, but this is performed on the (wy0, WY1, WMO, WM1, WNO, WN1, 
WM2) options for Subsection 0. Once the (WTO) option has resolved any conflicts among the 
CPUs, the (WT) will generate a Bank (0 -7) Select Code, which is then sent to the latched data 
and address on the (W -) options. The Bank (0 - 7) Select Ccxie will assign a particular CPU (A -
H) to a specific Bank (0 - 7). The Select Code sent from the (WT) option is (000) for CPU 0, 
(001) for CPU 1, etc; however, on the address and data (W-) options, not all the options receive 
the true state of the Select Code. The (WMO, WM1, WYO, WOO) options for data and the (WMO, 
WM1, WM2, WNO, WN1) options for address receive the inverted state of the Select Code, while 
the (WBO, WWO) options for data and the (wyO, WY1) options for address receive the true Select 
Code. 

The data is then steered to the correct bank within Subsection ° for the CPU (A - H) that was 
requesting a Write reference. The Write Enable is supplied by the (WLO, WRO, WR1, WR2) 
options which are assigned to that bank. Banks (0 - 1) are controlled by (WLO) option, Banks (2-
3) by the (WRO) option, Banks (4 - 5) by the (WR1) option, and Banks (6 -7) by the (WR2) 
option. The address and data are held on the memory chip for 5 CPs by the (W -) options. The 
chip select is supplied by the (WVO) option, which is always enabled during a reference (selecting 
the nine memory chips in the bank) unless an abort occurs. The abort signal will disable the chip 
select which is sent to the memory chips. When an Abort occurs on a Write operation to memory, 
nothing is written; on a Read operation zeroes are read from memory. 

Hardware Tmg. 
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CPU A - H Designators 

On the memory module, the CPU is given a letter designator by the Subsection the CPU is trying 
to access to keep the interconnects between the boards as short as possible. 

Section 0 CPU 0 is called CPU (A) in Subsection 0, 1,4, and 5 and CPU (H) in Subsection 2,3,6, and 7. 
The table below shows the other combinations. 

SECTION 0 

Priorities A B C D E 

SO CPU 0 CPU 1 CPU 2 CPU 3 CPU 7 
iSI :PUO :PU 1 CPI 2 (l>U 3 I:PU 
iS2 :PU4 "'PU5 CPI 6 (:PU 7 1 PU 
SS3 I(:PU 4 "'PU5 (:PI 6 ( PU7 (:PU 
SS4 CPU 0 I (:PU 1 CPI 2 CPlJ3 CPU 7 
SS5 I(:PU 0 I (:PlJ 1 (:PI 2 CPlJ3 CPlJ7 
~S6 PU4 I CPU 5 ( PI 6 ICPTT 7 (PTT 3 
SS7 CPU 4 CPU 5 CPU 6 CPU 7 CPU 3 

SECTION 1 

Priorities A B C D E 

_SSO CPIJ 1 IcplJ 2 IcplJ 3 IrPTTO rPTT 4 
SSl CPU 1 ICPU2 ICPU3 I(PUO CPU4 
SS2 CPU 5 CPU 6 CPU 7 CPU 4 CPU 0 
SS3 ICPU 5 CPU 6 CPU7 I(PU4 CPUO 
SS4 ICPU 1 CPU 2 CPU 3 I(PUO CPU 4 
SS5 CPU 1 CPU 2 CPU 3 CPU 0 CPU 4 
SS6 I(PU 5 (PU 6 ( PU7 CPU4 (PUO 
SS7 CPU 5 CPU 6 CPU 7 CPU 4 CPU 0 

SECTION 2 

Priorities A B C D E 

SSO CPU 2 CPU 3 CPU 0 CPU 1 CPU 5 
SSI I(PU2 CPU3 (PUO CPU 1 (PU 5 
SS2 CPU 6 CPU 7 CPU 4 CPU 5 CPU 1 
SS3 CPU6 I(PU 7 CPU 4 CPU 5 CPU 1 
SS4 CPU 2 CPU 3 CPU 0 CPU 1 CPU 5 
SS5 CPU 2 CPU 3 CPU 0 CPU 1 CPU 5 
SS6 I( PU 6 I( PU7 (PU4 I( PU 5 (PU 1 
SS7 CPU 6 CPU 7 CPU 4 CPU 5 CPU 1 

SECTION 3 

Priorities A B C D E 

SSO CPU 3 CPU 0 CPU 1 CPU 2 CPU 6 
1 PU3 ~PU( PU 1 PU2 CPU 6 

PU7 II PU4 PU5 PU6 PU2 
PU PU, PU5 PUI PU2 

>" PU PUc PU 1 PU I PU6 
S ~PU ,--PUI ,--PU 1 ~PU LPU-(' 
SS6 I( PU7 I( PU 4 (PU 5 I( PU ( (PU 
SS7 CPU 7 CPU 4 CPU 5 CPU 6 CPU 2 

F G 

CPt 6 n>. "' 
PI 6 P 5 

"PI 2 "'P 1 
I(""PI 2 CP 1 
ICPI 6 ICPI 5 
ICPI 6 ICP 5 
IrPTT 2 CPlll 
CPU 2 CPU 1 

F G 

rPIJ 7 IrPH n 
( PIT7 ICPITK 
CPU 3 CPU 2 
CPU-3 ICPlf2 
CPU7 ICPUn 
CPU 7 CPU 6 
(PU 3 I( PU2 
CPU 3 CPU 2 

F G 

CPU 4 CPU 7 
(PU4 ( PU7 
CPU 0 CPU 3 
CPUO ICPU 3 
CPU 4 CPU 7 
CPU 4 CPU 7 
( pu~ I( PU 3 
CPU 0 CPU 3 

F G 

CPU 5 CPU 4 
(PU 5 !CPU4 

PU 1 !(PUO 
PU 1 I(PU 0 
PU5 !I PU4 
PU5 ( PU4 
PU 1 ( PITIT 

CPU 1 CPU 0 

H 

CP 4 
I:P 4 
IP 0 
1 PI 0 
(""PlJ 4 
('PH 4 
cplTO 
CPU 0 

H 

CPH5 
rpTf5 
CPU 1 
cpU 1 
(pn" 
CPU 5 
CPU 1 
CPU 1 

H 

CPU 6 
CPU 6 
CPU 2 
CPU2 
CPU 6 
CPU 6 

.( PU 2 
CPU 2 

H 

CPU 7 
CPU 7 
CPU 3 
CPU 3 
LPU7 
I PU7 
lP~ 
CPU 3 

(A - highest, H - lowest) 

* -wire name 
* 

* 
* 

(A - highest, H - lowest) 

* -wire name 

* 

* 
* 

(A - highest, H - lowest) 

* -wire name 
* 

* 
* 

(A - highest, H - lowest) 

* - wire name 
* 

* 
* 

One of the advantages of lettering the CPUs is that when the (WT) option checks for Subsection conflicts and 
a decision needs to be made as to which CPU will get a particular bank, the lowest lettered CPU would have 
the highest priority. Because of the way the CPU letters are distributed among the Subsections, all CPUs 
are treated the same when using the law of averages. 
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~ CRA Y Y-MP l\ffiMORY OPTIONS ) 

PER MODULE / 

OPTION TYPE NUMBER USED DESCRIPTION 

WB 8 2 Data bits / two 1 - 8 F.O. 

WL 8 Read bank selects / Bank n, 
n + 1 Write Enable 

WM 24 3 Address bits / five 1 - 1 
GOSS F.O. 

WN 16 3 Address bits /2 banks CPU 
Select F.O. 

WO 8 2 Data bits / twol - 8 F.O. 

WP 4 Chip Select / 1 Data bit 

) WR 24 Subsection Bank Data Select 

wr 8 Subsection Conflict Check 

WV 4 Chip Select / 1 Data bit 

WW 8 2 Data bits / two 1 - 8 F.O. 

WY 16 3 Address bits / 2 banks CPU 
Select F.O. 

LA 8 Fanout 

ZS 8 CPU Read Data / one 1 - 8 F.O. 

m 4 Clock Distribution 

148 total options 

YM26105 
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CRAY Y-MP MEMORY (OPTIONS INVOLVED) 
(256K x 1 BIMOS) 

(WB) Option 

There is one (WE) option in each subsection which is capable of handling 2 write data bits. The 
(WE) option receives a control signal called CPU A - H GOSS which allows the (WE) options to 
latch and hold the data bits until it is time to write the data to memory. When it is time to write to 
memory the (WE) option will decode the Bank 0 - 7 CPU Select Code, which will enable the 
(WE) option to steer the data to the appropriate bank. The (WE) options also perform a 1 to 8 
outboard fanout on the address and control signals to the eight modules within a section for all 
CPUs. 

(WL) Option 

There is one (WL) option in each subsection which is used during both the read and write 
operations. During the write operation the (WL) options receive a control signal called Go Write n, 
n + 1. This signal produces the Write Enable which is sent to specific banks in memory for 3 CPo 
The timing of this signal is controlled by the Go Bank n, n + 1 and the 3 CP Write Enable Select 
signal. (WLO), (WL1O), (WL20), and (WL30) generate the Write Enable for Banks 0 and 1 for 
their respective subsections. (WLl), (WLll), (WL21), and (WL31) generate the Write Enable for 
Banks 6 and 7. ~) 

During the read operation the (WL) options produce two control signals which are sent to the (WR) 
options, CPU A - H Read Bank Selects and Go Read CPU A-H. These signals are generated 
when there is no write reference. The CPU A - H Read Bank Select bits tell the (WR) options 
which bank in the subsection will be read from. The Go Read CPU A - H tells the (WR) option 
which CPU is requesting the read. 

(WM) Option 

The (WM) options are capable of handling 2 address bits and 1 data bit. There are three (WM) 
options in each subsection. The (WM) options receive a signal called CPU A - H GOSS, whichis 
used to latch and hold the address and data bits. When the time is right for a particular CPU to 
reference a bank within a subsection the (WM) options will decode a Bank 0 - 7 CPU Select Code, 
which will allow the (WM) options to steer the address and data bits to the appropriate bank. The 
(WM) options also have a fanout which is used to assist in the GOSS. 

Hardware Trng. ) 
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(WN) Option 

The (WN) options are capable of handling 3 address bits. There are two (WN) options in each 
subsection, each handling different address bits. The (WN) options receive a signal called CPU A 
- H GOSS. This signal latches and holds the address bits. When a CPU is allowed to reference a 
bank the (WN) options will decode a Bank 0 - 7 CPU Select Code, which will allow the (WN) 
options to steer the address to the appropriate bank. The (WN) options also have a fanout which is 
used to assist in the Bank 0 - 7 CPU Select Fanout. In Subsection 0, (WNO) fans out Bank 4 - 5 
CPU select and (WN1) fans out bank 6 -7 CPU select 

(WO) Option 

There is one (WO) option in each subsection which is capable of handling two write data bits. The 
(WO) options receive the same control signals as the (WB) options for latching and steering the 
data bits, except these signals are inverted. The (WO) options also assist in the 1 to 8 Outboard 
fanout of address and controls from the various CPU s to the eight modules within a section. 

(WP) Option 

The (WP) options are capable of handling 1 data bit, chip select, and the Abort signal. There is one 
(WP) option in Subsections 2, 3, 6, and 7. The (WP) options receive the same control signals as 
the (WO) options to latch and steer the data bit to a bank in memory. 

For the 64 million word machine the input to the (WP) options for the chip select is forced to a zero 
condition. This forced zero condition, along with a 64 million word select will enable both signals 
for chip select, (C.S. 0 and C.S. 0/1). Having both of these signals will enable the nine memory 
chips within the bank each time the bank is referenced. 

When the Abort signal is sent to the (WP) options, the two signals for the chip select (C.S. 0 and 
C.S. 0/1) are both forced to zeroes, preventing a write operation from completing, or during a read 
causing zeroes to be read from memory. 

(WR) Option 

There are three (WR) options in each subsection which are used during both the read and write 
operations. During the write operation, the (WR) options receive a control signal called Go Write 
Bank n, n + 1. This signal produces the Write Enable which is sent to specific banks in memory 
for 3 CPs. The timing of this signal is controlled by the Go Bank n, n + 1 and the 3 CP Write 
Enable Select signal. (WRO), (WR4), (WR1O), (WR14), (WR20), (WR24), (WR30), and 
(WR34) generate the Write Enable for Banks 2 and 3 for their respective subsections. (WR1), 
(WR5), (WRll), (WR15), (WR21), (WR25), (WR31), and (WR35) generate the Write Enable 
for Banks 4 and 5. (WR2), (WR12), (WR22), and (WR32) generate the Write Enable for Banks 6 
and 7. (WR3), (WR13), (WR23), and (WR33) generate the Write Enable for Banks 0 and 1. 

Hardware Tmg. 
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During the read operation each (WR) option will receive 3 data bits from each bank within the -~) 
subsection. The control signals Go Read CPU A - H and CPU A - H Bank Bits select the proper , 
data and will steer the data to the appropriate (ZS) option. 

(WT) Option 

There is one (WT) option in each subsection which will check for conflicts among all the banks 
within a subsection. The signals CPU A - H Bank Bits 0 and 1 along with GOSS anded with 
Bank Bit 2 or 2' tell the (WT) option there is a request of a bank by a particular CPU. When a 
request has been made the (WT) option will check to see if there is a conflict with the request 
There are two conditions which can cause a conflict; the bank is already busy or another CPU 
made a request for the same bank at the same time. If the fIrst condition exists, the request will not 
be allowed until the bank busy is dropped. If the second condition exists, the (WT) has to decide 
which CPU has priority. The CPU with the lowest I term value has priority and will be allowed 
the request Once the (WT) grants a request of a CPU, the bank is held busy for 5 CPs. The 
(WT) option then generates a Bank 0 - 7 Select Code which assigns a particular CPU to a specifIc 
bank and signal called Go Bank 0 - 7. 

(WW) Option 

There is one (WW) option in each subsection which is capable of handling 2 write data bits. The 
(WW) option receives a control signal called CPU A - H GOSS which allows the (WW) options to 
latch and hold the data bits until it is time to write the data to memory. When it is time to write to) 
memory the (WW) option will decode the Bank 0 - 7 CPU Select Code, which will enable the ~/ 
(WW) option to steer the data to the appropriate bank. The (WW) options also perform a 1 to 8 
Outboard fanout on the address and control signals to the eight modules within a section for all 
CPUs. 

(WY) Option 

The (WY) options are capable of handling 3 address bits. There are two (WY) options in each 
subsection, each handling different address bits. The (WY) options receive a signal called CPU A 
- H GOSS. This signal latches and holds the address bits. When a CPU is allowed to reference a 
bank the (WY) options will decode a Bank 0 - 7 CPU Select Code, which will allow the (WY) 
options to steer the address to the appropriate bank. The (WY) options also have a fanout which is 
used to assist in the Bank 0 - 7 CPU Select Fanout. In Subsection 0, (wyO) fans out Bank 4 - 5 
CPU select and (WYl) fans out bank 6 - 7 CPU select. 
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(WV) Option 

The (WV) options are capable of handling 1 data bit, chip select, and the Abort signal. There is 
one (WV) option in Subsections 0, 1,4, and 5. The (WV) options receive the same control signals 
as the CWO) options to latch and steer the data bit to a bank in memory. 

For the 64 million word machine the input to the (WV) options for the chip select is forced to a 
zero condition. This forced zero condition, along with a 64 million word select will enable both 
signals for chip select (C.S. 0, C.S. 0/1). Having both of these signals will enable the nine 
memory chips within the bank each time the bank is referenced. 

When the Abort signal is sent to the (WV) options the two signals for chip select (C.S. 0, C.S. 
0/1) are both forced to zeroes, preventing a write operation from completing, or during a read 
causing zeroes to be read from memory. 

(ZA) Option 

The (ZA) options are used to fanout memory information from the various CPU s. Since this fanout 
is done on the memory modules themselves, it is referred to as an Onboard fanout. In general, the 
(ZAs) fanout the Address, Chip Select, Data, and the Go Write to Subsections (0 - 7). The various 
(ZA) options can be differentiated by what data or address bits are being fanned out for the particular 
CPU. The (ZA) options also perform a 1 to 8 fanout to the eight memory modules within a section. 
(ZA1, ZAll) fanout address bits (211, 2 10, 29, 28) on memory modules (0 - 7) for all eight CPUs; 
this is called an Outboard fanout. 

(ZS) Option 

The (ZS) options are called the CPU Subsection Selects. There is one (ZS) per CPU per module. 
(ZSO) receives an SS Select Code from CPU 0 and selects 9 bits of data from 1 of 8 subsections. 
(ZS 1) does the same for CPU 1, etc. The (ZSs) then send the 9 bits of read data to their particular 
CPU. The (ZSs) also perform a 1 to 8 Outboard fanout on subsection Read Select bits (22, 21, 2°) 
for all CPU s. 

Hardware Tmg. 
YM26119 N.A.N. 
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eRA Y Y-l\1P l\1EMORY 
(256K x 1) BIMOS 

GENERAL 

SIZE: 

BANKS: 

SECTIONS: 

SUBSECTIONS: 

BANK PER SECTION: 

BANK PER SUBSECTION: 

MEMORY CHIP: 

CPU ACCESS: 

MODULE PER SECTION: 

SECTION ACCESS: 

HTV-0834 

64 million words 

256 Banks 

4 Sections 

8 per Section 

64 Banks 

8 Banks 

256K x 1 BIMOS 
15 nsec access, lOOK compatible 

4 ports per CPU ) 
These share one physical path into memory ~.7 

8 modules per section 
each has a 9-bit slice, each has 8 CPU 
paths into memory 

The same CPU can go back to the same 
Subsection every 5 CPs or more. All 8 
CPU s can go to the same Subsection as 
long as they are going to different Banks. 

Hardware Tmg. 
YM26109 J.E.S. 
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CRAY Y-MP MEMORY DOCUMENTATION 

PCTAB Memory 

PCI' AB Memory documents option to option, option to edge connector, and option to memory 
chip connections on the memory module. The options and memory chips are listed in alphabetical 
and numerical order. The connectors are documented following the option/memory chip listing. 

PCI' AB Memory lists the source of the I terms and the destination of the R terms for each option, 
memory chip, and edge connector. 

Memory Jumper Manual 

The Memory Jumper manual documents the physical location of each jumper pin used on the 
memory module. It also documents the type of jumper pin used at each location. 

Wire Tabs 

Wire tabs document the connections between modules in the mainframe. The modules are listed in 
numerical order dictated by their physical location in the mainframe. It also lists the source of the I 
terms and destination of the R terms for each connector used on a module. 

YM29103 
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PCTAB Memory 

CHIP COPY: ZAO LOCATION: AGE 

ZAO IO 
ZAO II 
ZAO I2 
ZAO I3 
ZAO 14 
ZAO 15 
ZAO 16 

I ZAO 17 

<-- CN3 I15 
<-- CN3 I14 
<-- CN3 I13 
<-- CN2 I15 
<-- CN2 I14 
<-- CN2 I13 
<-- CNI I15 
<-- CNI I14 

<-- eN! 114 

OPTION TYPE: ZA PCTAB PIN 31142015 09/06/88 

address bit 15 
address bit 14 
address bit 13 
address bit 15 
address bit 14 
address bit 13 
address bit 15 
address bit 14 I 

A. OPTION INPUT - Address bit 214 is sent to the option (ZAO). The signal arrives 

on the option as term 17. 

~ SOURCE OF THE SIGNAL - The signal comes from a connector called CN!. The 

signal leaves the connector as term I14. 

~ DESCRIPTION OF THE SIGNAL 

YM29104 
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PCTAB Memory (continued) 

ZAO RO --> WNI I32 WNll I42 WN21 I32 WN31 I42 cpu3 addr 15 

ZAO RO' --> WY3 I32 WY13 I42 WY23 I32 WY33 I42 cpu3 addr 15 
ZAO Rl --> WNI I31 WNll I41 WN21 I31 WN31 I41 cpu3addrl4 
ZAO Rl' --> WY3 I31 WY13 I41 WY23 I31 WY33 I41 cpu3addrl4 

ZAO R2 --> WNI I30 WNII I40 WN21 I30 WN31 I40 cpu3 addr 13 
ZAO R2' --> WY3 I30 WY13 I40 WY23 I30 WY33 I40 cpu3 addr 13 
ZAO R3 --> WNI I22 WNII I52 WN21 I22 WN31 I52 cpu2addr 15 
ZAO R3' -> WY3 I22 WY13 I52 WY23 I22 WY33 I52 cpu2addr 15 

WY23 122 WY33 152 

,A, SOURCE OF THE SIGNAL - CPU 2 address bit 215 leaves the option (ZAO) as 

term R3 . 

..6. DESTINATION OF THE SIGNAL - This signal is sent to four different options: 
(WY3), (wy13), (wy23), and (WY33). This 
signal enters (wy3), and (WY23) as term I22 
and on (WY13) and (WY33) it enters the 
option as term 152. 

~ DESCRIPTION OF THE SIGNAL 

YM29105 
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peT AB Memory (continued) 

WMI RS' 
WMI R6 

WMI R6' 
WMI R7 
WMI R7' 
WMI RS 
WMI RS' 

--> ZZA2 130S bank 1 data bit S 
--> ZZAS 1416 ZZAS 116 ZZA7 1416 ZZA7116 ZZA61416 addrS 

--> ZZA5 1616 ZZAS 1216 ZZA41616 ZZA41216 addrS 
-> ZZAS 1417 ZZAS 117 ZZA7 1417 ZZA7117 ZZA61417 addr9 
-> ZZA5 1617 ZZA5 1217 ZZA41617 ZZA41217 addr9 
-> 
--> ZZA5 120S bank 2 data bit 5 

bank 1 data bit 5 

SOURCE OF THE SIGNAL - Bank 1 data bit 5 leaves option (WMl) as tenn R5'. 

GROUP NAME - Bank 1 data bit 5 is sent to a group of memory chips called 
ZZA2. The ZZA2 group contains six memory chips . 

.6. ClllP AND INPUT DESIGNATOR - 1305 can be broken into two parts: 

I :: ~:: ~L....t ___ .... l ~®f,---s _--1:~ ~:~ ~gu~.within _ . i . _ - 05 is the input pin number 
used by the signal to enter 

WMI R2 
WMI R2' 
WMI R3 
WMI R3' 

WMI R4 
WMI R4' 

WMI R5 

WMl R2' 

the memory chip. 

-> CN40 122 ssO bankO wd S 

--> ZZA2 15 bank 0 data bit S 
--> ZZA5 IS16 ZZA5 Ill6 ZZA41S16 ZZA4 Ill6 7ZA3 IS16 addrS 
--> ZZA2 1716 ZZA2 1316 ZZAI 1716 ZZAI 1316 addrS 

-> ZZA5 IS17 ZZA5 Ill7 ZZA41S17 ZZA41117 7ZA3 IS17 addr9 

-> ZZA2 1717 ZZA2 1317 ZZAI 1717 ZZAI 1317 addr9 

--> 

--> ZZA2 IS bank 0 data bit 5 

The memory chip is documented as ZZA2 IS. For this example, there are 
two leading zeroes missing. It should read ZZA2 1005, designating chip 0 
of group ZZA2. The pin being used is pin 05. 

YM29106A 
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-) PCTAB Memory (continued) 

-} 

CIllP COPY: ZZA1 LOCATION: AAC OPTION TYPE: 'ZZ PCT AB PIN 31209000 09/28/88 

ZZA1 RO --> WRO II 

ZZA1 R1 -> 
ZZA1 R2 --> WRO I2 
ZZA1 R3 -> WRO 14 

ZZA1 R4 --> WR1 10 
ZZA1 R5 -> 
ZZA1 R6 -> WR1 II 
ZZA1 R7 -> WR1 13 

A. SOURCE OF THE SIGNAL - The read data bit leaves the group of memory chips 
called ZZAl. R7 specifies that chip 7 of the group is 
being used. 

~ DESTINATION OF THE SIGNAL - ZZAI R7 sends the read data bit to the option 

(WRl). The read data bit enters (WRl) as 
term 13. 

YM29107 
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PCTAB Memory (continued) 

CONNECTOR: CNlO 

CNlO I28 --> W020 180 W020 181 
CNlO 128' -> 
CN10 I29 --> W020 182 
CNlO 129' --> 

CNlO I30 --> W020 183 
CNlO I30' --> 
CN10 I31 --> ZA21 nOl 
CNlO I31' --> 

CNlO I32 --> W021 180 W021 181 
CNlO I32' --> 

CN10 I33 --> W021 182 
CNlO I33' --> 

PCI'AB P/N31209000 09/28/88 11:34:51 PAGE978 

#/bkb1 

(31)/# 

a6/# 

alO 

#/bkb1 

(a6)/# 

CONNECTOR - The connector CNIO is being used to bring Bank bit 21 on to the 
memory module. The term used for the signal is 132. 

HTV-0834 

DESTINATION OF THE SIGNAL - Bank bit 21 is sent to option (W021). The 
signals enter (W021) as 180 and 181. 

DESCRIPTION OF THE SIGNAL - #/bk bi 

MEMO A 
MEMI A 
MEM2 B 
MEM3 B 
MEM4 B 
MEM5 B 
MEM6 A 
MEM7 A 

7A-6 

AlB 

This comment can be used to describe two 
different signals. The "#" is the first comment 
which will be called "A". Bk bi is the second 
comment which will be called "B". The "#" 
symbolizes an unused signal. CNIO 132 is not 
being used on MEMO, MEMI, MEM6, or 
MEM7. These four modules use the comment 
in the "A" position. CNlO 132 is being used 
by bk bi on MEM2, MEM3, MEM4, and 
MEM5. These four modules use the comment 
in the "B" position. 

YM2910B 
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Jumper Pin Manual 

02/01/89 YMP JUMPER LISTING FOR PIN 31209001 

OPTION 1ERM LOC PIN JUMPERS DESCRIPTION 

PAGE 10 

••• _a ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

wr30 r008' dca 011 cb - 04 

I 
cpuf ss bit 2 

cpue ss bit 0 wr30 r009' dca 009 ea - 3S 

wr30 rOw' 

wr30 rOll' 

wr30 r012' 

wr30 r013' 

wr30 r014' 

30 r01S' 

HTV-0834 

dca 007 ea - 39 

dca 148 bb - 44 

dca 106 ca - 04 

dca 103 ca - 06 
dca 101 ca - 08 

dca 098 ca- 10 

I 
cpue ss bit 1 
cpue ss bit 2 
cpudss bit 0 
cpud ss bit 1 
cpud ss bit 2 

c uc ss bit 0 

cpuc ss bit 0 

SOURCE OF THE SIGNALS - CPU C ss bit 20 leaves option (WR30) 
as term ROIS'. 

PHYSICAL LOCATION - (WRO) is physically located on boardD, 
column C, row A. R01S' leaves the option 
via pin 98. 

JUMPER PIN LOCATION - The jumper pin used to transfer this 
signal to another printed circuit (PC) board is 
physically located at column C, row A, pin 10. 

YM29109 
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,This map shows the physical locations of the jumper pins. 
For the example CA-IO, the group of jumper pins is located here. 

YM YAB ~ YAD YAE YAP YAO YAH YAI YAI YAK YAL 

0' M ,~oo 0' ~,' I}\ I 0 i' FA '0 Iii FA I 0 ,Ii OA I 0 (HA I 0 1 ilIA I 0 1 lilA I 0 '" KA I 0 t' IA I 0 

~CJc:Jc:Jc:Jc:Jc:Jc:JDGGc:Jc:J 
o I AB I 0 I BB I 0 I CB I 0 I DB I 0 I EB I 0 I FB I 0 I OB I 0 I HB I 0 I m I 0 I JS I 0 ~ 0 0 

c:Jc:J[:J[:Jc:Jc:JGc:Jc:JCJc:JGG 
o 0 I BC I 0 ~ 0 loci 0' F.C I 0 1 FC I 0' OC I 0 1 HC 1 0' IC I 0' JC I 0' KC I 0 mJ 0 

c:Jc:Jc:JG[:Jc:JGc:Jc:Jc:JGc:Jc:J 
0' AD 10 1 BD I 0 I m I 0 1 ID 10' I'D 10 1 I'D 10 1 OD 10 1 HD 101 10 10 1 JD 10 [J§U 0 0 

\~/ 

~c:Jc:Jc:JGc:JGc:JCJGGGG 
o 0 1 BE 10 @:] 0' IE I 0' EE '0 I FE 10' OE 10 1 HE 10 1 IE 101 JE 10' KE 10 [J;;LJ 0 

c:Jc:J[:J[:Jc:Jc:Jc:Jc:JDc:Jc:JGc:J 
0' AP I 0 I BF I 0 1 CF I 0 1 OF I 0' EF I 0 I FF I 0 I OF I 0 1 HF 1 0 1 IF I 0 1 JF I 0 OU 0 0 

[Jc:J[:Jc:Jc:Jc:Jc:J[:J[][Jc:JGc:J 
0CI=:A::O::I::J?,1 BO I ?,I CO I ?,I DO I ?I EO I ?,I FO I ~,I 00 I ~,I HO lO,l 10 10.1 10 I 0ll~ ?, ~ ? 

ZAA lAB lAC lAD ZAE :lAP ZAO 1AH 

CRAY Y-MP PHYSICAL LOCATION 
MAP FOR A AND C BOARDS 

\..~~ 

ZAI ZAJ ZAK ZAL 

A·8482 

i __ J 



') CRAY Y-MP JUMPER BLOCK LAYOUT 

) 
j 

) 

V(0 CD ® ® @ @ ® G @ @ 
00®@®®®®@ 

00®®®®@®®® 
80®®®®®®® 

G)G)@@@@@@@@ 
The jumper block layout shows the numbering scheme of the jumper pins within one group. The 
dark line at the top left hand corner designates pin 1. This placement of pin 1 is true if looking at 
the A or C board of the module. If looking at the B or D board of the module, pin 1 would be 
located at the lower left hand corner. The jumper layout of the B and D board looks like the 
diagram below. 

For the example CA-lO, pin 10 is located here iflooking at the B or D boards. 

YM29110 
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The next section of the jumper pin manua1lists the type of jumper pins used at each location. 
There are three types of jumper pins: type 1, type 2, and type 3. 

MODULE 
PLA1E 

MODULE 
PLA1E 

HTV-0834 

I ~1 
A-B A-D 

PIN 
BLOCK 

3 

C-D 

TYPE 2 TYPE 3 

A-C 

~/z/AA";J 

B-C 3 

1 

1 1 

PIN BLOCK 

7A-1O 

B-D 

1 

MODULE 
PLA1E 

Hardware Trng. 
A-6950 J.E.S. 

YM29111 
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--'/') For the example CA-lO, the type of jumper pin used for pin 10 on the CID half of the module is 
_ type 3. 

) 

/ 

/0000000000 
800000000 

0000000000 
0 1 0000000 o 8J~8 0 0 0 0 Q 0 0 

Pin 10 on the AlB half of the module is a type 1 jumper pin. 

BOARDC 
BLOCKCA 

BOARDB 
BLOCKCA 

YM29112 
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Wire Tabs 

LOCATION 01 I CRAY Y-MPWIRETABS S/N 1014 
~------------------------~----------~ 

SOURCE I DESTINATION 

TERM PIN TS : LOC TERM PIN TS LEN I DESCRIPTION ----------------------------.----------
OO-IOOO zaf25 43 <-- 01 10-R003 zabOI 10 10 I CPUO Address Bit 0 
00-1001 zaf24 42 <-- 01 IO-R015 zbb27 10 11 I CPUO Address Bit 1 

I 
00-1002 . zaf23 44 <-- 01 IO-R029 zcbOI 10 12 I CPUO Address Bit 2 
00-1003 zbg08 44 <- 01 IO-R041 zdb27 11 12 I CPUO Address Bit 3 
00-1004 zbg07 44 <-- 01 IO-R005 zaf12 10 12 I CPUO Address Bit 4 
00-1005 zbg06 45 <- 01 IO-R018 zbe18 10 12 I CPUO Address Bit 5 
00-1006 zaIDI 42 <- 01 IO-R031 zcf12 10 10 : CPUO Address Bit 6 
OO-I007 zaf02 42 <- 01 100R044 zde18 10 10 I CPUO Address Bit 7 

LOCATION 01 

SOURCE DESTINATION I 

PAGEl 

TERM PIN TS I LOC TERM PIN TS LEN I DESCRIPTION __________________________________ J __________ _ 

00-1000 zaf25 43 <-- 01 1O-R003 zab01 10 10 : CPUO Address Bit 0 

MODULE LOCA nON -. Location 01 specifies the module seated at physical 
location 1 in the chassis of the mainframe. Location 1 in 
the CRA Y Y -MP/832 mainframe seats MEMO in Section 0 
of the memory. 

TERM - The term is the connector being used by the signal. For this example the 
connector is CNO. The term is 10. 

PIN - The pin is the physical location of CNO 10. CNO 10 is located on the Z axis, 
board A, row F, pin 25. 

TS - The time segment (TS) specifies when the signal arrives on the module. For this 
example, CPUO address bit 2 0 arrives on the module at TS 43. 

ARROW - The arrow designates the direction of the signal. The arrow always points 
to the destination of the signal. 

NOTE 

Ignore the source and destination comments of the heading because the 
comments are not always correct. 

..&.. LOC. - Location (Loc.) specifies the physical location of the module in the mainframe )'\ 
where the signal came from. A.lJ523 ' -

HTV':0834 7A-12 eRA Y PROPRIETARY 
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TERM - The tenn is the connector used on the module. For this example the connector 
is CNI0R3. 

PIN - This is the physical location of CNlO R3. CNlO R3 is located on the Z axis, 
board A, row B, pin 1. 

TS - This is the TS in which the signal CPUO address bit 20 leaves the module. This 
signal leaves the module at TS lO. 

LEN - LEN specifies the len~ of the wire used to transfer the signal. The wire used 
to transfer address bit 2 0 is 10 inches in length. 

DESCRIPTION OF THE SIGNAL 
A-8524 
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CRAY Y-MP MEMORY DOCUMENTATION 

PCBDA, PCBDB, PCBD~ PCBDD 

Documents where the memory options are located, called "chip map", and also contains a 
"connector map" which tells the loading on the "Z" and "Y" edge connectors. PCBDA loads board 
A, PCBDB loads board B, PCBDC loads board C and PCBDD loads board D. 

PCLDA, PCLDB, PCLDC, PCLDD 

Documents the loading of Data, Address and Control from the edge connectors to the logic chips. 
Each CPUs path into the memory module is documented. PCLDA handles CPU AlB; PCLOB 
handles CPU C/O; PCLDC handles CPU ElF; and PCLDD handles CPU O/H. PCLDA loads 
board A, PCLDB loads board B, PCLDC loads board C and PCLOD loads board D when looking 
at a particular option. 

Subsection Data A-D 

Documents the writing or reading of the data into each memory chip within the 8 banks per 
subsection. Subsection Data A contains subsection 0, 1; Subsection Data B contains subsection 2, 
3; Subsection Data C contains subsection 4, 5 and Subsection Data D contains subsection 6, 7. 

Bank Subsection 0-7 

Documents the loading of the Address and Control into each memory chip within the 8 banks per 
subsection 0 - 7. 

MPT WB-ZZ 

Documents what comes into each pin of the 148-pin chip for options WB - WY, ZA, ZS. 

Options WB-WY, ZA, ZS Boolean 

Documents the Boolean equation used inside the logic chips. The Boolean equations are translated 
into an arrangement of macro cells which perform logical functions for the computational process. 

Hardware Trng. 
YM26110 J.E. S. 
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$pcMa 06-29-88 

$chip map 

wlO rev 60 
wrO rev 60 
wrl 
wr rev 
zsO a rev 61 
toO aga.2 02 rev 02 
zs1 aha. 1 70 rev 61 
wr3 aia3 169 rev 60 
wr4 aja3 169 rev 60 
wr5 aka.3 169 rev 60 
wll ala2 164 rev 60 

wr2 aea.3 169 rev 60 

~ U .1 

& OPTION TYPE - In this example the option is a (wr2) . 

..& BOARD DESIGNATOR - The (wr2) option is found on the 
A board. 

&.. COLUMN DESIGNATOR -The (wr2) option is on the A board in 
Column E, or the longside of the module. 

&. ROW DESIGNATOR - The (wr2) option is on the A board in Column E, 
Row A. Row A is on the short side of the module. 

&. PIN ALIGNMENT - The (wr2) option has alignment .3. 

.&. CHIP TYPE 

This puts alignment asterisk in the 
lower right corner on the memory 
module, if the coolant connections 
are to your left 

In general the placement is 

0-1 2 

4 3 - -
& REVISION OF THE CHIP 

Hardware Tmg. 
A-7839 J.E.S. 

CRAY Y-MP PCBDA $ CHIP MAP 
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PCBDA 
$connector map 27 
zacOl = cn7 i40 
zac01' = cn7 i40' 
zac02 = cn6 i40 
zac02' = cn6 i40' 
zac03 = cn5 i40 
zac03' = cn5 i40' 

czacS1 ?;> ~;A. 
zac ' = 
zac05 = cnO i80 
zac05' = cnO i80' 

Len = 2786 

Len =2503 

Len =2513 

Len = 5500 
Len =5500 

cn6 i40 

c-~ 
\ 

) 

A CONNECfOR MAP 27 - Unused pin on the edge connector, the edge connector has ) 
27 pins. 

&.. AXIS DESIGNATOR - The Edge Connector is located on the "z" axis or it can be 
the "y" axis. 

,6\., BOARD DESIGNATOR - The Edge Connector is found on the A board The letters 
would range from A to D for boards A through D . 

.A. COLUMN DESIGNATOR - Read as Board A, Column C. Identifing a 27-pin Edge 
Connector on the "z" axis of the memory module. 

A PIN DESIGNATOR - Board A, Column C, pin 02. Pin 02 is a true pin, pin 02' would 
be the false pin. 

A PINS LOGICAL VARIABLE - Identifies what the pin is being used for. In this case 
pin 02 is used by CPU 6. 

A PIN BOOLEAN 1ERM - Pin 02, on Edge Connector C, has an input Boolean term i40 
from CPU 6. 

A LENGTH 

Hardware Trng. 
YM26120 N.A.N. 
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~~, PCLDA - PC LOAD FILE 
) 

) 

pcload:pclda 
rev: 0 
date: 09-19-86 
title: pc load file for cpuO ,land a board 

$net list cnO ************** cpuO *********************** 
cnO iO zaO i27 
cnO iO' 
cnO il zaO i26 
cnO il' 
I cnO i2 zaO i25 
cnO i2' 

.address bit 0 

. 

.address bit 1 

.address bit 2 I 

& CONNECTOR NUMBER - Connector Number 0 = cnO , 
Connector Number 7 = cn7 

cnO - cn7 for the 8 CPU load paths on to and off 
from the memory module. 

& EDGE CONNECTOR TERM - Input term into the module from CPU 0, which comes 
into the edge connector as term (i2). The letter "i" for 
input, or the letter "r" for output. 

&. OPTION TYPE - CPU 0 will come into the (zaO) option type. 

&. OPTION INPUT TERM - 125 is the input term into the (zaO) option. 

&. PCLDA COMMENT - 12 coming in from the Edge Connector is Address bit 2 from 
CPU 0 goes into the (zaO) option as i25. 

) Hardware Tmg. 
,/ YM26112 N.A.N. 
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PCLDA - PC Load File (continued) 

cnO i56 wt20 iO 
jumper CG-15 
cnO i56' wtZO il 

CG-16 
wtZO i2 
CG-17 
wtZO i3 
CG20 

cnO i57 

wt30 i70 
CG-15 
wt30 i71 
CG-16 
wt30 i72 
CG-17 
wt30 i73 
CG-20 

wt30 i72 
CG-16 

bank bit 0 

bank bit 1 

.bank bit 1 

&. CPU INPUT - CPU 0 Bank Bit 1 signal comes into the memory module as i57 . 

.&. OPTION INPUT - The Bank Bit 1 signal is sent to (wtZO) and (wt30) options. The )" 
signal comes into (wtZO) as i2 and i72 on (wt30). ~ . 

&. JUMPER LOCATION - The signal enters the A board via cnO. (wtZO) and (wt30) are 
physically located on the C and D boards, respectively. To 
send the signal from the A board to the C and D boards a 
jumper pin is needed. This jumper is located in column C, 

HTV-0834 

Row G, pin number 16. 

CG-16 I' : row - short side of module 
column - long side of module 

7A-18 

Hardware Trng. ) 
YM26113 N.A.N. 
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PCLDA - D (continued) 

$ y connector fan-out : master clear 

Gn20 iO=::>" zs30 i80 
cn20 iO' ~ 

.master clear 

$ z connector fan-out inputs 

wb20 i83 .goss enlO i26 wb20 i82 
enl0 i26' ww20iSO 
enlO i27 ww20i81 

10 i27' 
&. ---.Ca2/# :::> 

enlO i28 w020 i80 w020 i81 
enlO i28 
enl0 i29 w020 i82 
enlO i29' 

wo20 i80 wo20 i81 

&. cn20 iO - cn20 iO comes in on the "y" connector 
denoted by cn20. 

cnlO i28 - cnlO i28 comes in on the "z" connector 
denoted by enlO. 

Not Used - # symbolizes that when in a particular slot of 
the machine the particular term is not used. 

Mem.O,A 

Mem.l,A 

Mem.2,B 

Mem.3,B 

Mem.4,B 

Mem.S,B 

Mem.6,A 

Mem.7,A 

The fIrst two and last two 
are the same configuration, 
as are the middle four. 

&. #/bk bl - Abbreviated, Bank bit 1. When in A position, 
cn 10 i28 is not used. When in B position, 
cn 10 i28 is Bank bit 1. 

&. a2/# - Abbreviate for address 2 or address bit 2 when 
used in A's position. 

A (a2)/#-

HTV-0834 

(a2)/#, address bit 2 is used when in the A's 
position, a2 is in the inverted state shown 
by (a2). 

7A-19 

.#/bk bl 

. #/bk bI 

~~ 
A / B 

Hardware Trng. 
YM26114 N.A.N. 
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Subsection Data A - D 

$ subsection 0 : data bits 

rO' zzaO i60S .bank 0 data bit 0 
r6 wrO iO 

zzal iOOS .bank 0 data bit I 
wrO it 
zzal .bank 0 data bit 2 
wrO i2 

<:WbO rE>~(@D. .bank 0 data bit 1 
zzal rO wrO it 

,&. ORIGINA nON· Bank 0 data bit I leaves the (wbO) option as tenn rl' . 

.&. GROUP DESCRIPTION - Bank 0 bit I is sent to a group of memory chips called zzal. 
The group zzal can contain up to 8 memory chips. 

A. ClllP AND INPUT DESIGNATOR - The iOOS can be broken into two parts: 

4 

&. LINE READS AS -

3 

7 

~ OS is the pin number 
i 0 ®---I •• which is used to input 

the data bit into the 
memory chip. 

Identifies the first 
L..-----I~chip within the (zzal) 

group. 

Bank 0 data bit I leaves the (whO) option on rl'on a Write 
operation to the (zzal) group, chip 0, and comes into chip 0 
on pin OS. Bank 0 data bit I will leave (zzal) chip 0 as rO 
on a Read operation and come into (wrO) option as il. 

.~ 

) 
./ 

) 
>' 

Hardware Trng. ) 
YM26115 N.A.N. 
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BANK SUBSECTION 0 - 7 

$ fn: addrssO 
$rev: 0 
$ date: 06-22-88 
$ title: address fanout to ssO, bank n - n + 7 

$ bankn 

wyorO zza2 i608 zza2 i208 

wyO rO' zza2 i408 zza2 iOO8 

wyO rl zza2 i609 zza2 i209 

wyO rl' zza2 i409 zza2 iOO9 

wyO r2 zza2 i6l0 zza2 i210 

wyO r2' zza2 i4l0 zza2 iOlO 

zzal 

zzal 

zzal 

zzal 

zzal 

zzal 

~-& 
~------------------~ 

zza2 i610 

i608 zzal i208 zzaO i608 .addrO 

i408 zzal iOO8 

i609 zzal i209 zzaO i609 .addrl 

i409 zzal iOO9 

i610 zzal i210 zzaO i610 .addr2 

i410 zzal iOlO 

The Bank Subsection 0 - 7 reads the same as the Subsection Data A - D, except the 
Bank Subsection 0 - 7 documents Address and Control to the memory module as 
per Subsection 0 - 7. The Subsection Data A - D documents only the data per the 
module boards A-D. 

,& This portion of Bank Subsection 0 would read as the (wyO) option outputs as r2, 
r2 is address bit 2 2 for bank n. Address bit 22 or r2 goes to the (zza2) group, 
chip 6 and comes into the memory chip on pin 10. 

Hardware Trng. 
YM26116 N.A.N. 
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MPT ZM-ZZ MAP TABLE 

$$$$ OPTION ZM * DATE 07-11-86 * MPTBL **** 
$$$$ DATE OF LAST CHANGE 07-11-86 **** 

POO1C3 
P002B1 

·A P003D3 
~---'POO4E3 

RR13 
RR13-
RR14 

POO6C2 
POO7D2 
P008C1 
POO9D1 
POlOE1 
P011E2 

.6. PIN NUMBER - P006 calls out pin 6 of the 148 pin package . 

.&. INTERNAL PIN ASSIGNMENTS - Internal chip pad C2 is in 
Column e, Row 2. 

& PINTERM- Pin 6 is an output term from the "R" term 
meaning output. The output term is R15 true. 
In the case with R15-, R15- is the false output . 

.&. POWER/GROUND - Power/ground is sometimes right justified. 
POO5 happens to be veco . 

.&. UNUSED PIN - An unused pin is left blank. 

&. INPUT PINS - Input pins are identified by the letter "I" 
as in 14 or 15. 

Hardware Trng.) 
YM26121 N.A.N. .j 
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~ 

') 
LOGICAL VARIABLES 

:;./ 

I ZAXIS I 
cnO-7 iO-16 Address 

/'" i17 Go Write 

(Connector Number) i18-19 Abort 

A-H 
i20-28 Data in 

on Memory i30-37 GOSS 0-7 
Module 

i40-55 GOSS/Bank Bit 2 2 

i56-63 Bank bit 1,0 (four copies) 

cn 10 iO-47 Fanout 

rO-51 

rl00-151 

r200-251 

r700-751 

). y AXIS 
-- -/ 

cnO-7 i70-72 Subsection Select Bit 2 0 - 2 2 

A-H iO Master Clear 

cn20 il 3 CP Write Enable 

i2-3 Bank: Busy Select 

ilO-13 Clock Input 

i20-23 1-8 Fanout 

rO-8 Read Data 

rlO-13 
• • • 

r70-73 

I IN GENERAL I 
cn30 I/O channels 

cn40 Deadstart Panel 

) cn50 Test Points Hardware Trng. 
YM26117 N.A.N. 

HTV-0834 7A-23 CRA Y PROPRIETARY 



~ 
o 
00 
I.Jl 
.j::>. 

-....l 

~ 
tv .p.. 

~ 
;g 
~ 

~ 
~ 

',,--/ 

COMPONENTS PLACEMENT AND ASSIGNMENT 
DOCUMENTATION 

.& EDOECONNECTOR- & 
LOGICPA1HS 

DOCUMENTATION 

EDOECONNECfOR USAGE- fO.I24 -fDJm TAKE TIlE .fCImt\ -l'CImD UNDER $ 
CONNl!Cl'OR MAP '1:1. SIGNAL FROM TIlE EOOE CONNl!Cl'OR TO AN 

OPTION TYPE OR "JUMPER". 

.&. FEED TIIRU, JUMPERS -

.&. OPTIONPLACEMENT 
AND TYPE-

CAlLED OUT WIlEN USED IN 
POJ>A - EC.DD AS "JUMPER". 

.& DATA TO OR FROM 
TIlEMEMORYCHIP-

SUBSECTION DATA A - D, SUBSECTION 
DATA A CONTAINS SUBSECTION 0,1 DATA. 

o 

o 

.fCImt\ -fCmD UNDER I .&. ADDRESSICON1ROL TO MIlM<EY CHIP - BANK SUBSECTION 0 - 7 • 
$ CHIP MAP, AU;O GIVES TIlE 
CHIPS ROTATION. 

"::I Oc:::J 0 

D 
Oc:=JC ---' 0 c:=J 0 c::::J 0 o 

QQQQQQQ GJ [;] 
00000000 00 

QQQQ[;]Q[;] Q [;] 
000000000 000 

QQQQQQQ Q [;]Q[;][;] 
o 0 c:=J 0 c:=J 0 c:::J 0 c:=J 0 c:=J 0 c:::J 0 c:::J 0 c:::J 0 c:::J 0 c:::J 0 c:::J 0 

DDDDDDDDDDDDD 
Oc:=JOc:=JOc:::JOc:=JOc:=JOc:=JOc:::JOc:::JOc:::JOc:::JOc:::JO 0 

DDDDDDDDDDDDD 
Oc:=JOc:=JOc:::JOc:=JOc:=JOc:::JOc:::JOc:::JOc:::JOc:::JOc:::JOc:::JO 

CRAY Y-MP MEMORY (64Kx 1) 
DOCUMENT ASSIGNMENT 

\''''-/ 

o 

o 
A·7840 

'J 







) 

) 

CRAY Y-MP· MODULE LOCATIONS 

MEMORY DATA 

Bits 29 - 217 

Bits 218 - 226 

Bits 227 - 235 

Bits 145 - 253 

Bits 254 - 262 

Bits 263 - 271 

CPU NUMBER 

o 
1 
2 
3 
4 
5 
6 
7 

:MEMORY MODULE LOCATION 
Section 0 Section 1 Section 2 Section 3 

Location 1 

Location 2 

Location 3 

Location 4 

Location 5 

Location 6 

Location 7 

Location 8 

WCATION 

9 

10 

11 

12 

13 

14 

15 

16 

Location 17 
Location 18 
Location 19 
Location 20 
Location 21 
Location 22 
Location 23 
Location 24 

:MEMORY ADDRESS 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

x X X X X X X X X X X X X X X X X X XXX XXX XX 

216 215 214213212211 C.S. 210 29 28 27 26 25 24 23 22 21 20 2221 20 0 - 7 0 - 3 
(217) (2 16) GOSS Sec. 

Hardware Trng. 
YM26118 J.E.S. 
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EIGHT MODULES PER SECTION. 
EACH MODULE HANDLES 9 BITS 
OF THE 72-BITWORD. 

MEMORY 7 271 - 2 63 

MEMORY 6 2 62 _ 254 

MEMORY 5 2 53 - 2 45 

MEMORY 4 244_ 2 36 

MEMORY 3 2 35 - 227 

MEMORYl 217 -2 9 

DATABIT 2 8 -20 
MEMORY 0 

t---\oln">tMN-O 
cncncncncncncncn cncncncncncncncn 

SUBSECTION 0, 1 

SUBSECTION 2, 3 

SUBSECTION 4, 5 

SUBSECTION 6, 7 

-
-

BOARD A 

BOARDB 

BOARDC 

BOARDD 

Hardware Trng. 
A-7B49 J.E.S. 

CRAY Y-MP MEMORY MODULE/SUBSECTION LAYOUT 
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~ 
I 
o 
00 
!j..) 
+:>. 

00 

~ 
!j..) 

~ 
"t! 

~ 

~ 
~ 

, 
"'-'" 

PORT CONFLICT 

~ 
A I"\. ~ 
B 

I CPU 0 ~ C 

0 V 
A 1"-
B 

I CPUl ~ C 

0 V 
A I'-
B 

I CPU2}--C 

0 V 
A I"\. 
B 

I CPU 3 ~ C 

0 V 
A "\. 
B 

I CPU41 C 

0 V 
A "\. 
B 

I CPU 5 J C 

0 V 
A I"\. 
B 

ICPU6J C 

0 V 
A I'-
B I CPU 7 J C 

0 V 

4 PORTS CPUs 

, i 

\L/ ~/ 

~ BANK CONFLICT 

SECTION 0 

MEMo 7 263 - 271 ~ 
MEM. 6 2S4 - 262 \ MEMo 5 24!l _ 2 53 

MEM40 236 _244 

MEMo 3 227 _ 235 

MEMo 2 218 _ 226 
-+ MEMo 1 2 9 - 217 

~ MEMoO 20 _28 

SECTIONl 

8 MODULES 

SECTION 2 

8 MODULES 

SECTION 3 

8 MODurns 

MEMORY 

A-78S1 JoEoSo 

CRAY Y-MP MEMORY SUBSECfION 



ADDRESS 

1 2 2S 1224 2 23 221 211 22012191218 217 2 16 2 15 214 2 13 211 211 210 2 09 2
08

1 2
07 2 06 

2
03 

1 2
04 2 03 

2
01

12
01 

2
00 1 

, , , , , I , , , , , , , , , , 
, , , I , , • , , • , . , , I , I , , • , , , , , 
• , • , , , , • , , , , , , , 
• , , 

I , 
• • , • , , , , I , 
• , • , , , , , , , 
• , , , , 

• ~ j ~ j J 
I 116 I C,S'12 15 

(2') (26) 
214 2

13 il 211 

SECTION SELECT 
SECTION 0 

° .... 34 30 24 20 14 10 4 0 

-- 74 70 64 60 54 SO 44 40 

-- 134 130 124 120 114 110 104 100 

-- 174 170 164 160 154 ISO 144 140 

-- 134 230 124 210 114 110 204 200 

.... 274 270 264 260 2S4 2SO 244 240 

.... 334 330 324 320 314 310 304 300 

7 -- 374 370 364 360 354 3SO 344 340 

TT1TT11T 
7 6 5 4 o 

SUBSECTION SELECTS 

1 L 
I INTIiRNAL ADDRF$S I 1 ~UBSEcrION BANK SELECfI I SEcrION SELE~I (18 ADDRESS LINES) (8 BANKS/SUBSEcrION) (4SEcrIONS 

8 MODULES/SEC.) 

I SUBSEcrION SELECf I 
(8 SUBSEcrION/SBC.) 

~ 
210 2

09 
2

08 t" 2
06 z!Y.' 'fJ4 2

03 
2

01 'til tJO 1 2
01 2°1 tJOl OOSSO-7 I MEMORYM 

ADDRF$S 
ODUll! 
ING 

BANK 
0 

35 31 

75 71 

135 131 

175 171 

235 231 

275 271 

335 331 

375 371 

BANK/SUBSECTION LAYOUT 

SECTION SELECT 
SECTION 1 

2S 11 15 11 5 1 

63 61 55 51 45 41 

12S 111 115 111 lOS 101 

163 161 155 151 145 141 

12S 211 215 211 lOS 201 

26S 261 2S5 2S1 245 241 

32S 321 315 311 30S 301 

363 361 355 351 345 341 

36 32 

76 72 

136 132 

176 172 

236 232 

276 272 

336 332 

376 372 

SECTION SELECT 
SECTION 2 

26 21 16 12 6 

66 62 56 52 46 

126 121 116 112 106 

166 162 156 152 146 

226 221 216 211 206 

266 2Q 2S6 2S2 246 

326 321 316 312 306 

366 362 356 352 346 

2 

42 

101 

142 

201 

242 

301 

342 

T11TT1T1 1 1 111 1 T 1 
7 6 5 4 o 7 6 5 4 ° 

SUBSECTION SELECTS SUBSECTION SELECTS 

256K X 1 BIMOS MEMORY CHIP 

37 33 

77 73 

137 133 

177 173 

237 233 

277 273 

337 333 

m 373 

SECTION SELECT 
SECTION 3 

27 23 17 13 7 

67 63 57 53 ~ 

127 123 117 113 107 

167 163 157 153 1~ 

227 123 217 213 207 

267 263 2S7 2S3 W 

327 323 317 313 307 

367 363 357 353 W 

3 

43 

103 

143 

203 

243 

303 

343 

lllllllT 
7 6 4 ° 

SUBSECTION SELECTS 

eA16 A15 24 

23 
22 

21 
20 

2 

3 
4 

5 

6 

7 
8 

9 

10 
11 

12 

I 

I 

HTV-0834 

A17 
we 
CS 

~ TOP 
Vee 

Dout VIEW 

AO 
Al 
A2 

A3 

A4 

A14 
A13 
A12 
All 
AI0 

'BE 
A9 

A8 
A7 
A6 
AS 

J 
19 VEE = -5.20 VDC 

18 
17 Vee = GROUND 

16 
15 

14 
13 I/ardw.,. Tmg. 

A-7863A J.ES. 

CRAY Y-MP MEMORY ADDRESSING 

8A-4 eRA Y PROPRIETARY 
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) 

) 

) 
~/ 

:MEMORY MODULE 

DATA MEM MEM MEM MEM MEM MEM MEM MEM 
BIT 0 1 2 3 4 5 6 7 

N 2 0 2 9 2 18 227 2 36 2 45 2 54 2 63 

N+ 1 21 2 10 2 19 2 28 2 37 246 2 55 2 64 

CBO 

N+2 22 211 2 20 2 29 2 38 247 2 56 2 65 
CBl 

N+3 2 3 212 221 2 30 2 39 248 2 57 2 66 

CB2 

N+4 24 2 13 222 2 31 2 40 2 49 2 58 2 67 

CB3 

N+5 2 5 i 14 2 23 2 32 241 2 50 2 59 2 68 

CB4 

N+6 2 6 2 15 224 2 33 242 2 51 2 60 2 69 

CB5 

N+7 27 2 16 2 25 2 34 2 43 2 52 2 61 2 70 

CB6 

N+8 28 217 2 26 235 244 253 262 271 
CB7 

N01E: To locate the bad memory chip you need the failing Address and the 
failing bit. 

HTV-OS34 

From the failing address calculate: 

1. Section __ _ 
2. Subsection __ _ 
3. Subsection Bank __ _ 
4. Chip Select __ _ 

Failing bit is associated to Data bits (N - N + 8). 
Failing module is associated with the failing bit. 

Hardware Trng. 
A-7852 J.E.S. 

CRAY Y-MP MODULE BIT ASSOCIATION 
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A 

A 

E WY 
• 

F WB 
• 

A 

• 
F WB 

• 
E WY 

A 

A 

A 

E WY 
• 

F WB 
• 

A 

• 
F WB 

• 
E WY 

A 

HTV-0834 

B C D E F 

• WL WR WR WR ZS 
• • • 

SUBSECTION 0 

• • • • • 
WY WM WM WN WN 

• WW wr WM WV WO 
• • • • 

B C D E F 

• • • • 
WW wr WM WP WO 

• 
WY WM WM WN WN 
• • • • • 

SUBSECTION 2 

• • • 
WL WR WR WR ZS 

• 
B C D E F 

• 
WL WR WR WR ZS 

• • • 
SUBSECTION 4 

• • • • • 
WY WM WM WN WN 

• 
WW wr WM WV WO 
• • • • 

B C D E F 

• • • • 
WW wr WM WP WO 

• 
WY WM WM WN WN 

• • • • • 
SUBSECTION 6 

• • • 
WL WR WR WR ZS 

• 

G H 
• • 10 ZS 

I 
I 
I 

I 
• • 

LA WN 

• LA WO 
• 

G H 
• 

LA WO 
• 
LA WN 
• • 

I 
I 
I 
I 

• 
10 ZS • 
G H 

• • 10 ZS 

i 
I 
I 
I 

• • 
LA WN 

• 
LA WO 

• 

G H 
• 

LA WO 
• 

LA WN 
• • 

I 
I 
I 

: 
• 

10 ZS 
• 

I J K L M 

WR WR WR WL 
• • • 

SUBSECTION 1 

• • • • • 
WN WM WM WY WY 

• 
WV WM wr WW WB 
• • • • 

I J K L M 

• • • • WP WM wr WW WB 
• 

WN WM WM WY WY 
• • • • • 

SUBSECTION 3 

• • • 
WR WR WR WL 

I J K L M 

WR WR WR WL 
• • • 

SUBSECTION 5 

• • • • • 
WN WM WM WY WY 

• 
WV WM wr WW WB 
• • • • 

I J K L M 

• • • • 
WP WM wr WW WB 

• 
WN WM WM WY WY 
• • • • • 

SUBSECTION 7 

• • • 
WR WR WR WL 

BOARD 
A 

BOARD 
B 

BOARD 
C 

BOARD 
D 

Hardware Trng. 
A-7854 J.E.S. 

CRAY Y-MP MODULE/SUBSECTION LAYOUT 

·8A-6 eRA Y PROPRIETARY 

) 



~ 
00 
I..N 
.j:::.. 

,00 
;l> 

I 
-....) 

~ 
;g 
~ ; 

.~/ ,l~ 

y 

o ABC D B 

A --.0 I AAA 101 ABA 101 ACA 10L. ADA Ic?J ABA I.<.?J AFA .p., nun .. ! 

c--+O~ 

D--.o~ 

D ... 

B --.0 01 ADB 101 ACB 101 AlE 10 I AEIl 101 AFB 101 AOB 101 AIm 101 AlB 101 AlB 101 AKB 101 AU! 10 
AAB ARB ACB ADB ABB APB AOB AHB AlB AlB AKIl ALB AMB 

f@oWY1.WMO.WM1.WNO.WN1·8° ·IWN2 ·1~3 · WM3 · WM4 ·1WY2 ·1 CiJ3 · 
B ADDRESS ADDRESS ~~~ ~~~ ADDRESS ADDRESS PANOur ADDRESS ADDRESS ~~iS AD:r ADDRESS ADDRESS 

• t.T 23.'; DATA 2' DAT~2S 2
10
.2

11 
2

D
.2" t.T 2'.'; DATAZ3 DA~A2' zI'.211 'J!l.7Jl 

P -+0 I AAF 10 I ABP 101 ACP 101 AD!' 10 I AEP 101 AFP 101 AOP 101 AHP 101 AlP 101 AlP 101 AKP 101 AlP 10 
~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ 

81 • WOl Ga WM5 • wn rl WWl WBI 
P-.t DATA II DATA 11~~u"'~~'11 ADDRESS II DATA2" I I DATA I DATA DATAzl ADDRESS SSCONFUCT DATA DATA 

.... _1 _. ""-ftI...v OL .... FANetn' 2°.21 CS 115 f1 CHBCK 2' -2' 27 ~21 
• .' 2 -2 • SS I. • 

"'---' 

WBO WWO wro • WM2 WVO W(X) 
DATA DATA SS CONFIJCT ADDRESS DATA 2' DATA 
2°.2. 22. Z3 CHBCK 2 16 .217 C.S. 27 .2' 

• • SSO • • • 
0--0 I AAO 101 ABO 101 ACO 101 ADO b I ABO 101 AFG bl AGO - lor uAiio-JoI A10 101 A10 101 AKO 101 ALG 10 
o 

CRAY Y-MP MEMORY MAP 
BOARD A 

o 

"~/' 

MODUUl COLUMN 
WCATION 

2.0 V 

-4.5 V 

-S.2V 

Hardware Trng. 
A·78SS J.E.S. 



~ 
o 
00 
v:l 
.j::>. 

00 
.~ 

I 

00 

~ 

~ 
~ 
~ 

z 

o ABC D B P 

o ~I BAO 101 BBO 101 Beo 101 BOO 101 BEO 101 BPO _~I --- n.! 

P 

P --.0 I BAF 101 ,~Bflol BCF 101 BOP I~l BEr t~J BFF PI BOP Jol BHF 101 BIP 101 BJP 101 BKF 101 BLP 10 
IIBc BCB BD!! 

B 

B .... IZZF2 

.IIWYl1 

ADDRESS 
23.2' 

WMIO WMll 

A --or~ol BBA 101 BCA 101 BOA 10 I BBA 101 BPA 101 BOA 101 BHA 101 BIA 101 BJA 101 BKA 101 BLA 10 
o 

\~/ 

CRAY Y-MP MEMORY MAP 
BOARD B 

'-_/ 

o 

MODULE COLUMN 
LOCATION 

·2.0V 

·4.5V 

·S.2V 

HsrrlNor. Tmg. 
A·7856 J,E.S. 
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~ 
o 
00 w 
+:>. 

~ 00 

~ 
\0 

~ 
;g 
~ 

~ 
~ 

-','----/ 

y 

I 
I 

\!~ 

B --.0 01 COB 101 CCB 101 <DB 10 I CEIl lor -CilB=::J01 CGB 101 om 101 em 101 ern 101 CKB 101 Cl.B 10 
ClB CCB ___ mu__ CBB CPB COB am ClB ~___ CKB 

I~ -I WN22 -IWN23 -I PAN01:ll" ADDRESS ADDRBSS 

1'-T 2'-.; -f@~ B ADDRESS 
_ 1'-T 

- WM24 -ADDRESS 

i'--P 
DATA 2' ~ 

.. ..., -Gi]~B-
ADDRESS ADDRESS 

iI'- 2U il--}J 

P --.0 I CAP 101 CBP 101 CCP 101 COP 10 I CllP 101 CPf 101 CGP 101 CHP 101 CIf 101 ClP 101 CKP 10 o 
CAP COP CBP CPP cOP CliP elF ClP 

WB20 WM22 WV1J.J W(J]J) 1 ZA2l -I WOOl I WV2l I I WM25 -
DATA ADDRBSS DATA2' DATA DATA 
20 -21 2"_217 c.s. 27 -21 PANOI1l" 20 -21 

• •••• ,. lie II. ''''-'--_-' 

CMF 

WB2l 
f-,A:~I P 

G --.0 I CAO 101 COG 101 CCG 101 COO 10 I CllG 101 CPG 101 CGG 101 CHG 101 CIG 101 ClG 101 CKG 101 CLO 10 
o 

MODULB ROW LOCATION 

CRAY Y-MP MEMORY MAP 
BOARD C 

o 

'-....-/! 

MODUUl COLUMN 
LOCATION 

2.0 V 

-4.5V 

-S.2V 

HardHar. Trng. 
A-78S7 J.E.S. 



~ 
I 

o 
00 
w 
+:-. 

00 

.~ ..... 
o 

~ 
1-0 

~ 

~ 
~ 

z 
o ABC D B P at H I J J( L 

G -.01 DAG 101 DBa 101 D<Xl 101 DOO 101 000 101 Dro 101 DOG 101 DHO 101 DIG 101 OJG 101 DKG 101 DLO 10 
DAP DBP DCP DDP DBP DPP DOP DHP DIP DJP DKP DLP 

--- W030 ~30 W031 WP31 WM35 [i31 I WW31 
DATA DATA DATA ADDRESS SS CONPU DATA 
2 7.2' PANOur 2°.21 22 2 16 .2 11 CHBCJ( 2'.26 

C.S. SS 7 

P 

P --01 DAF 101-------pBf]01 IXl' 101 DOl' 101 DIlP 101 DFF PI DOP 101 DHP 101 DIP 101 DW 101 DKP 10 
DAB DBB DCB DDB DEB - - -- --

WY30 ·I\WY31 IIWMJO ilWM31 IIWN30 
B 

c 

B 

o 
DBA DCA DDA OOA DPA 

EJ 
DHA o 

A --.01 DM 101 DBA 101 DCA 101 IDA 10 I lEA 101 DPA 101 DOA 101 DHA 101 DIA lor-OJAJO! DiU:JO! IXA 10 
o 

'''~/ 

CRAY Y-MP MEMORY MAP 
BOARD D 

\~ 

o 

MODULE COUlMN 
LOCATION 

·2.0V 

·4.sV 

-S.2V 

H.,dworeTmg. 
A·7858 J.E.S. 
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1 

I-ll1! 
CHIP SFLBCT 'ZZAl 

= WRl'I1! BNABIJ! 
° 2 3 

ZlA2 

I'4rr6r7 

, I , 

'ZZA3 
S 

1 

It 12' 
ZlM 
5161 , 

It 12' 
'ZZAS 

1s16f 

I T 
'ZZA6 

4 7 

1 
011 13 

'ZZA7 

41 S '7 

I 
011 '3 
ZlA8 

4T5 17 

o 2 3 

ZlBl 
4 6 7 

o 2 3 

ZlB2 

~ 

.lll 
1ZB3 
slI 
1 

1ZBS 

Is 161 

~~DAT:'~20 )[(~ur 
1 TO 8 SS FANOUT ONBOARD (WTO) BANK ° - 7 CPUSm.. CODE MUX DATA 

..... (ZAl-0-)-----. 2 '-- ADDRESSSSO 
SSO READ BANKS 

",I AD~O~l!BS!2.IS~ CPUI..O..:-..!!D~--I~ (ZA3O) I _. 1 Otn'BOARD 
T ADDRESS ADIlRBSS P.O. FANOUT (WM2) ADDRESS (WR2) 

(27 ,2 6 ) .-- (27 ,2 6 ) 

CPUC CPUG 

(ZAll) 
ADDRESS 

...... (212.211.210,29.28) 

(216)(zS .24 ,3 3) 

(2 7,2 6 )CPUC/D 

(ZAO) 

ADDRESS 

(215,2 14.213 ) 

(2 2 ,21 ,2°) 

CPUCID 

(ZAll) CPU A/8 

I-

ADDRESS 
(212,211.210) 

(2S ,2 4 ,2 3 ) 

(ZAO) 
ADDRESS 

(215,214 ,2 13 ) 

(216) (27,2 6 ) 

(22,21 .20 ) 

(29,2 1 )cpu AlB 

(ZAl) 

"'---+1 

(ZA2O) 
ADDRESS 

(2 12,2" , 2 10) 

(25,2 4,23 ) 

CPU 0111 

(ZA31) 
ADDRESS 

(215,214,213) 

(216) (2 9,21 ) 

(22,21 ,2°) 

(2 7,2 6 ) CPU G/H 

(ZA31) 
"ADDRESS 

(215,214,2 13 ) -

(22,21,2°) 

CPUI!IP 
(ZA21) 

~ 

12 17 2 16 
..... ___ --I~ REAoDATABITS 

.----------1 (WNl) ADDRESS '-, ~ 

1 
(21~21~213) 1 

(WT0)B~ANK~:!N!..:-..!!N~+27..!:CPU!!!JSBT~F!?:!CT:!:!B!!!ITS!!:..' L-1Gl(WNWi~0)rt-;ADWoD;RESS~~16 "BANK 6, 7 CPU Sm.. BITS 

(wro,WMO, CPUA-HOOSS' I (21~21~210) II.iiI I I I 
WMl, WM2) 2 J"- 1 

j
l"'(WM=-l-)"----....,'r."I-"':I'" BANK4,SCPUSm..BITS (W.) (WRO) 

ADDRESS IIL!!.I , READDATABITS 

(2 9 .2 1 ) _ I 2C_22 

(WTO)J (WYO, WYl'l BANK N - N +7 CPU SBlJ!CTBITS ' II (WMO) ADIlRBSS r-_~-...2:GO!!.RBAD~~CPU~A~-H!!...j~~t===11 ~~ 1 WNO, WNl) - 1 ~ S\llJ!CTS I (27,26) TO 
r-::I(WY~1~)-'AD-..;D-1IE8...;",S....;~ I- CPU A - HREAD BANK SBLBCT DFLAYBD 1::01 

(W.) 

(2S,24,23) S\llJ!CTS 

r-!::::'!::----... ~ BANK2.3Cl'USm..BITS (W.) 
(wyO) ! 1.!.2/ 

ADDRESS _ 

(2 2 ,2 1 ,2 0 ) 

ADDRESS 

(ZAO,ZA31) CPU A-HADDRESS ~TCH 
(WTO, WMO, CPI1 A, H ams s:r 
WMl,WM2) 

(WTO) BANK 0 - 7 CPU sm.. CODE MIJX 
2--

"WIRBNAMB" 

I--

I---

I CPUP --+--_-II"i:i'\" BANKO, I CPUSBL. BITS 
LP'«Y' (W-) READSSO·7 

CPUHSSO-7RBADDATA (ZS31) 
(WVO) ADDRESS I 

(217) 

CPUA-D 

(WV2O) ADDRESS 
(217) 

CPUE-H 

I"'(WV~~O)---====~ 

(WTO, ;',;,;:".= I '= ~ / Cl'UOSSO.7RBADDATA ;!30) CPUH 

(WM2) ~ GOWRITBBANKN-N+7 

ADDRESS CPU E - H 
WMl, WM2) ABORT SBLI!CT 

(WTO)BANK 0- 7 CPU SBl. CODE' ~ MUX CIIIP SFLBCT 

R>RCBDI MMWSI!LECI' ~~~===-----------------~ 

/ 
-I CPUG 

CPUPSSO-7RBADDATA I (ZS21) J CPUP 

CPUBSSO-7RBADDATA (ZS2O) CPUB 

t-

I J I 
1ZB6 

41 7 , 
01 q '3 

ZZB7 

41 5' '7 
I 

BANKSO-7 
1 READ DATA 

(ZAl,ZAIO,ZA21.ZA30) CPUA-HW.B. ~ 

PORCBD ° COMPll!MHNl' CPU A - D GOSS lIS LATCH~I 
PORCBD ° "'" RrI' CPU A - D GOSS 116 "I 

(011-3) ADDRBSSBlT217 r;':"i\ CPUA_CADDRBSSBlT2 17 

..... ___ ..;I..!:.!V=P=.0:;,.."jOU1BOARDPANOur 
(WM') ! 

~ __ u u CPUHRRADDATA 

(CN20) 58 SFLBCT COIlB 2 
2 ts;---- J 

CPUDSSO-7RBADDATA I (ZSll) f--CPUGRBADDATA 

(WMl) CPU A - D GOSS. .-- a;:s 1(WR2) 
,-...&-*-1'. M...... CPUB,P,G,H,H'GOSS (W-) WlUTl!BNABU! 

/: L P~ 1(WRl) 
H (WMl) WlUl'l!BNABIJ! R>=: ~-""-'-''---.I I(WRO) 

(WM2~:i-H~l I- CPU A',B',C',D',P'GOSS WRITBBNABIJ! 

R>RCBD ° -r--~ (WMO) t- (WLO) = WIUI'I! BNABIJ! 
R>RCBD 1 ~ CPU A, B, C. D, E ' GOSS (ZAl) 3 CP WE. SI!LECI' __ 

(WTO) I- / GOBANKN-N+l(l) 1 
1-1 

GOSS GOSS CPU 0' GOSS BANK 0, 1 WRITB BNAIIIJ! 
CPUA_HBANKBIT21,20 Lp·'1,I OOWRITB BANK N -N+ I m .J}--¥======::::..----------------J 

BANK 4, 5 WRIIB ENABIJ! 

BANK 6, 7WRITBBNABLB 

BANK2.3WRITBBNADIJ! 

/ -I !:PIID I-CPUPRBADDATA j 
J CPUCSSO-7READDATA r (ZSlO) / 

Ie 1 CPUC ~ CPUEREADDATA 

~ I TO 1 P.O. (CN20; CPUBSSO-7RBADDAT (ZS1) CPUB ~ 

!
CN(0)58SFLBCTCODE2~:p- I- CPUDREADDATA / 

CPUCRBADDATA 
CPUARBADDATA 7 

CPUASSO-7RBADDATA I- CPUBRBADDATA 

l:h L::: I TO IF.O. (CN207 
(CNO) 58 SELECI' CODB .... ' 

CPUARBADDATA 

r.: REQ~ GOWRITBBANKN-N m+7 r(P) 
BANK BUSY SELECI' 21 

MASTER. CIJ!AR ' 

(CN20) 58 SFLBCI CODE 2° 
1 -I I TO 8 P.O. .. (=0) =~::'~~BIT22 ::NPU:hCTODC

. / ~RBADBANKSEIJ!CTS 
'!:!!====:~ ___ ..J I _ ~ GOBANKN -N +7 00 RBADCPU A- H 

L-____ ~~--~I ~ BANKN.N+7CPUSELECI'BITSI~~:,1 ___ ~~~-~~CPU~A~-~H~RBAD~~BANK~-SELECI'-----------------~ Hardware Trng_ 
A·7845C N.A.N_ 

eRA Y PROPRIETARY 
CRAY Y-MP MEMORY (64MW) BLOCK DIAGRAM (256Kx 1) SUBSECTION 0 CPU A- H 



.) 

HTV-0834 

DATA SSO 

N+O WBO 

N+l WBO 

N+2 WWO 

N+3 WWO 

N+4 WMO 

N+5 WMI 

N+6 WVO 

N+7 WOO 

N+8 WOO 

ADDRS. SSO 

2 0 WYO 

21 WYO 

22 WYO 

2 3 WYl 

24 WYl 

2 5 WYl 

2 6 WMO 

27 WMO 

2 8 WMI 

2 9 WMI 

2 10 WNO 

211 WNO 

212 WNO 

2 13 WNI 

214 WNI 

2 15 WNI 

2 16 WM2 

217 WM2 

WRITE DATA SELECr CPU 0-7 

SSI SS2 SS3 SS4 SS5 
WOl WBlO WOl1 WB20 W021 

WOl WBlO WOl1 WB20 W021 

WVl WWI0 WPll WW20 WV21 

WM3 WWlO WM13 WW20 WM23 

WM4 WMIO WM14 WM20 WM24 

WWl WMl1 WWll WM21 WW21 

WWl WPlO WWll WV20 WW21 

WBI WOlO WBl1 W020 WB21 

WBI WOlO WBl1 W020 WB21 

ADDRESS SELECT CPU 0 - 7 

SSI SS2 SS3 SS4 SS5 
WN2 WYlO WN12 WY20 WN22 

WN2 WYlO WN12 WY20 WN22 

WN2 WYlO WN12 WY'lfJ WN22 

WN3 WYll WN13 WY21 WN23 

WN3 WYll WN13 WY21 WN23 

WN3 WYll WN13 WY21 WN23 

WM3 WMIO WM13 WM20 WM23 

WM3 WMIO WM13 WM20 WM23 

WM4 WMl1 WM14 WM21 WM24 

WM4 WMl1 WM14 WM21 WM24 

WY2 WNlO WY12 WN20 WY22 

WY2 WNlO WY12 WN20 WY22 

WY2 WNlO WY12 WN20 WY22 

WY3 WNII WY13 WN21 WY23 

WY3 WNII WY13 WN21 WY23 

WY3 WNII WY13 WN21 WY23 

WM5 WM12 WMl! WM22 WM25 

WM5 WM12 WMl! WM22 WM25 

SS6 SS7 
WB30 W031 

WB30 W031 

WW30 WP31 

WW30 WM33 

WM30 WM34 

WM31 WW31 

WP30 WW31 

W030 WB31 

W030 WB31 

SS6 SS7 
WY30 WN32 

WY30 WN32 

WY30 WN32 

WY31 WN33 

WY31 WN33 

WY31 WN33 

WM30 WM33 

WM30 WM33 

WM31 WM34 

WM31 WM34 

WN30 WY32 

WN30 WY32 

WN30 WY32 

WN31 WY33 

WN31 WY33 

WN31 WY33 

WM32 WM35 

WM32 WM35 

Hardware Trng. 
A·7846 N.A.N. 

CRAY Y-MP SUBSECTION 0-7 CROSS REFERENCE 

9A-3 eRA Y PROPRIETARY 



HTV-0834 

CONFLICI' 
CHECKS SSO 

BANKS WTO 0-7 

sso 
DATA 

WRO 
2 2 ,2 1 ,2° 

DATA WRI 
25 ,24 ,23 

DATA 
WR2 

2 8 ,27,26 

CPU SSO 

A WMO 
WMI 

B WMO 
WMI 

C WMO 
WMI 

D WMO 
WMI 

E WM2 
WMO 

F WM2 
WMI 

G WM2 
WTO 

H WM2 

CHW 
SELECT SSO 

C.S. WVO 

SSI 

WTl 

SSI 

WR3 

WR4 

WR5 

SSI 

WM3 
WM4 

WM3 
WM4 

WM3 
WM4 

WM3 
WM4 

WM5 
WM3 

WM5 
WM4 

WM5 
WTl 

WM5 

SUBSEcrION CONTROL 

CPUO-7 

SS2 SS3 SS4 SS5 

WTI0 WTll WT20 WT21 

RFADDATA(WRs) 

CPUO-7 

SS2 SS3 SS4 

WRIO WR13 WR20 

WRll WR14 WR21 

WR12 WR15 WR22 

GO SUBSECTION (GOSS) 

CPU A-H 

SS2 SS3 SS4 

WM12 WM15 WM20 
WM21 

WM12 WM15 WM20 
WTI0 WTll WM21 

WM12 WM15 WM20 
WMll WM14 WM21 

WM12 WM15 WM20 
WMI0 WM13 WM21 

WMI0 WM13 WM22 
WMll WM14 WM20 

WMI0 WM13 WM22 
WMll WM14 WM21 

WMI0 WM13 WM22 
WMll WM14 WT20 

WMI0 WM13 WM22 
WMll WM14 

SS5 

WR23 

WR24 

WR25 

SS5 

WM23 
WM24 

WM23 
WM24 

WM23 
WM24 

WM23 
WM24 

WM25 
WM23 

WM25 
WM24 

WM25 
WT21 

WM25 

SUBSECfION CIllP SELECI'/ABORT 

CPUO-7 

SSI SS2 SS3 SS4 SS5 

WVl WPIO WPll WV20 WV21 

SS6 SS7 

WT30 WT31 

SS6 SS7 

WR30 WR33 

WR31 WR34 

WR32 WR35 

SS6 SS7 

WM32 WM35 

WM32 WM35 
WT30 WT31 

WM32 WM35 
WM31 WM34 

WM32 WM35 
WM30 WM33 

WM30 WM33 
WM31 WM34 

WM30 WM33 
WM31 WM34 

WM30 WM33 
WM31 WM34 

WM30 WM33 
WM31 WM34 

SS6 SS7 

WP30 WP31 

HardwBre Tmg. 
A·7847A N.AN. 

CRAY Y-MP 
SUBSECTION 0 - 7 CROSS REFERENCE 

9A-4 eRA Y PROPRIETARY 

) 



~ 
I 

0 
00 
w 
.J:>. 

'" ~ I 

VI 

~ 
I-d 

~ 

~ 
~ 

\---.../ 

(CNO·CN7) 
ONIIOARD 

(WTO) 

1f.2"""~'""""~' CODB 

C'UC 
BANKO· 7 

C'UD 
BANKO. 7 

(WTO, WMO, WMI, WMl) OOSS C'U A· 

(ZAl,ZA30) DATAC'UA·H 

C'UB 
BANKO· 7 

C'UP 
BANKO·7 

CPU 0 
BANKO.' 

CPUH 
BANKO.7 

..&. BANK 0 -7 CPU SELECf CODE ASSIGNS 
A PARTICULAR CPUs DATA, ADDRESS, AND 
CONTROL TO A CFR.TAIN BANK. 

SELEcr 
CPU CODE 

CPU A 000 
CPUB 001 
CPUC 010 
CPUD 011 
CPUE 100 
CPUF 101 
CPUG 110 
CPU" 111 

BANKS 

0-7 
0-7 
0-7 
0-7 
0-7 
0-7 
0-7 
0-7 

(WTO, WMD, WMI, WMl) OOSS CPU A· H 
(ZAO, ZA31) ADDRS. C'U A· H 

.&. CPU A - "BANK SELECf CODE ASSIGNS 
A PARTICULAR READ BANK TO A 

\,--/ 
DATASELECr 

I (WOO) (21,27) 

(WVO) (2') 

1<WM') 
(2' ) 

r<WMo) (24) 

I (WWO) (2' ,22 ) 

. _ i 
(WHO) DATA(2' ·2") 

ADDRESS SI!U!CI' 

(WM2) (217.2''> 

(WNO) (212,2",2'°) 

I (WMl) (2' ,2" ) 

1<WM0) (27,2') 

I 
i 

(WYI) (2' ,2',2') 

f-
(wyO) 

ADDRBSSCl' ,2' ,2·) 

~ lATa! 
ADDRS. 

f-

I-

SUBSECTION 0 
ADDRESS SI!lJlCI' 

BANK 0·7 ADDRS. (217.2° 

CPU A· H READ SELECf 

, (WLO) 

SUBSECTION 0 
BANKS 0·7 
i i 

BANKN+7 

BANKN+6 

BANKN+$ 

BANKN+4 

BANKN+3 

BANKN+2 

BANKN+I 

~ 

& 

.& 

,-_./ 

(ZS31)C'UH 

(ZS30)C'UO' 

(ZSO, ZSI, ZS20) SSSI!LI!CTCODI!!2' ,2' ,2') 
(ZS21) CPU p I I i+(CN7) 

(ZS20) C'UI!' 

(WR2) 

(2",2 7 ,2') 

~
(WRO) 

Rl!ADDATA 

(22,2' .2') 

BANK SI!Il!CTS 

I (ZSU) CPU D , 
(ZS1O) C'UC 

I (lSI) CPUB 

(ZSO)U'UA 

L+I IOP8 

SUBSECTION 

SEL\3CT 10PI ~ 
10PI C'UA.HSSO 

CPU SELI!CI'S RI!AD DATA DATA (CNO) 

.& SUBSECTION SELEcr CODE SPECIFIES 
WHICH SUBSECTION READ DATA IS VALID. 

SELEcr 
SS CODE 

0 000 
1 001 
2 010 
3 011 
4 100 PARTICULAR CPU. 

C'U A· H RI!AD BANK SI!LI!CT BITS 
BANK o· 'C'U SELI!C\' CODI! 

SELEcr 
BANK CODE CPU 

BANKN+O 000 A-" 
BANKN+ 1 001 A-" 
BANKN+2 010 A-" 
BANKN+3 011 A-H 
BANKN+4 100 A-H 
BANKN+S 101 A-H 
BANKN+6 110 A-" 
BANKN+7 111 A-" 

_ OO __ ""~I r Im~~.' 
(WTO) OOBANKN·N+7 C 

RI!AD BANK SELI!CI'S 

CRAY Y-MP MEMORY CPU SELECT CODES SUBSECTION 0 

5 
6 
7 

101 
llO 
III 

HtlrrhI1., Tmg. 
A·7tUS NA.N. 



CRAY Y-MP Read Bank Selects Cross Reference 

CPU A-H SSO SSl SS2 SS3 SS4 SS5 SS6 SS7 

CPU A WLO WLl WLlO WLll WL20 WL21 WL30 WL31 

CPUB WLO WLl WLlO WLll WL20 WL21 WL30 WL31 

CPUC WLO WLl WLlO WLll WL20 WL21 WL30 WL31 

CPUD WLO WLl WLlO WLll WL20 WL21 WL30 WL31 

CPUE WLO WLl WLlO WLll WL20 WL21 WL30 WL31 

CPUF WLO WLl WLlO WLll WL20 WL21 WL30 WL31 

CPUG WLO WLl WLlO WLll WL20 WL21 WL30 WL31 
-

CPUH WLO WLl WLlO WLll WL20 WL21 WL30 WL31 

Hardware Trng. __ ) 
YM35101A N. A. N. 

HTV-0834 9A-6 CRAY PROPRIETARY 







) 

) 

DATA 

ADDRESS 

CONTROL 

CPU 0 -7 

- (2 7L 2 0 ) ... 

MEM. 
0-7 

(WP) 

CWO) 
(2 17 _ 2 0 ) • 

(WW) ... 
(ZA) 

MEM. 
0-7 
CWO) -... 
(WW) 

(ZS) 

(WB) 

1 T08 
OUTBOARD 

FANOUT 

---.. 
-.. ... 
-.. .. .. 
-.. 
.. 
---. 
-.. 
-.. 
· .. 
-.. 
· · -- .. 
· .. 
-.. 
· .. 
· .. 
--.. 
.. 
---. 
~ 

---.. 
.. .. 

MEM.7 

MEM.6 

MEM.S 

MEM.4 

MEM.3 

MEM.2 

MEM.l 

MEM.O 

1 T08 
ONBOARD 
FANOUT 

A-7783 

CRAY Y-MP MEMORY MODULE OUTBOARD FANOUT 

HTV-0834 lOA-l CRA Y PROPRIETARY 



READ/WRITE PATH 
ONBOARD FANOUT/FANIN (1) l\1EMORY MODULE 

CPU A 

CPUB 

CPUC 

CPUD 

CPUE C BOARD SUBSECTIONS FANOUT/FANIN 

CPUF 

CPUG 
R/WPATH 

CPUH 

CPU CA - H) PRIORITY SECTION 0 

SUBSECTION CPU NUMBER 0 1 2 3 7 
ACCESSED 

0 
1 
2 
3 
4 
5 
6 
7 

A - highest 

H -lowest 

HTV-0834 

CPU LETTER A B C D E 
(WT-) lO- ll- I2- I3- I4-
(WT-) lO- ll- I2- I3- I4-
(WT-) I7- I6- I5- I4- I3-
(WT-) I7- I6- I5- I4- I3-
(WT-) lO- ll- I2- I3- I4-
(WT-) lO- ll- I2- I3- I4-
(WT-) I7- I6- I5- I4- I3-
(WT-) I7- I6- I5- I4- I3-

CRAY Y-11P I\1EMORY FANOUT 
AND PRIORITY 

lOA-2 

6 
F 
I5-
I5-
I2-
I2-
I5-
I5-
I2-
I2-

5 4 
G H 

I6- I7-
I6- I7-
11- 10-
11- 10-

I6- I7-
I6- I7-
11- 10-
11- 10-

Hardware Trng. 
A-7784A J.E.S. 

eRA Y PROPRIETARY 



~ ~ ~ , LOC. 1 

) 2 

3 

4 

5 

6 

7 

8 
LOC. 9 

10 
11 

12 

13 

14 

15 

16 

LOC. 17 

18 

19 

20 

21 

22 

) 23 

24 

LOC.25 

26 

27 

28 

29 

30 

31 

32 

LOC.33 

34 

35 

36 

37 

38 

39 

40 

41 

) 

HTV-0834 

MEM. 0 

1 

2 

3 

4 

5 

6 

7 

MEM.I0 

11 

12 

13 

14 

15 

16 

17 

CPU 0 

1 

2 

3 

4 

5 

6 

7 

MEM.20 

21 

22 

23 

24 

25 

26 

27 

MEM.30 

31 

32 

33 

34 

35 

36 

37 

CLOCK 

1-8 

1-8 

1-8 

1-8 

1-8 

1-8 

1-8 

1-3 

1-8 

1-8 

1-8 

1-8 

1-8 

1-8 

1-8 

1-8 

1-8 

1-8 

1-8 

1-8 

1-8 

1-8 

1-2 

1-8 

1-8 

1 - 8 

1-8 

1-8 

1-8 

1-8 

1-8 

1-8 

BANK BUSY 2 0 (MEM.) 

BANK BUSY2 1 (MEM.) 

I/OM.C. 

3 CPW.E. 

l/OM.C. 

BANK BUSY 2 0 (MEM.) 

BANK BUSY 21 (MEM.) 

I/OM.C. 

3 CPW.E. 

CPUM.C. 

I/OM.C. 

BANK BUSY 2 0 (MEM.) 

BANK BUSY 21 (MEM.) 

I/OM.C. 

3 CPW.E. 

l/OM.C. 

BANK BUSY 2 0 (MEM.) 

BANK BUSY 21 (MEM.) 

l/OM.C. 

3 CPW.E. 

BANK BUSY BIT 0 (5 - 8) CPU 

BANK BUSY BIT 1 (5 - 8) CPU 

BANK BUSY SEL. (4 CP) CPU 

A-7785 

CRAY Y-MP 8/32 MODULE LOCATION 

lOA-3 CRAYPROPRIETARY 



ADDRESS 
BIT 

2 0 

21 

22 

2 3 

24 

2 5 

2 6 

27 

2 8 

2 9 

2 10 

211 

212 

2 13 

214 

2 15 
CHIP 
SELEcr (216) 

2 16 (217) 

GOWRI1E 

DATA 
BIT 

N+20 

N +21 

N+22 

N+23 

N+24 

N+25 

N+26 

N+27 

N+28 

HTV-0834 

CPU A CPUB 

ZAO R27 ZAO R24 

ZAO R26 ZAO R23 

ZAO R25 ZAO R22 

ZAll Rll ZAll R8 

ZAII RIO ZAll R7 

ZAll R9 ZAll R6 

ZAO R28 ZAO R30 

ZAO R29 ZAO R3I 
ZAO R32 ZAI R32 

ZAO R33 ZAI R33 

ZAII R27 ZAll R24 

ZAll R26 ZAll R23 

ZAII R25 ZAll R22 

ZAO Rll ZAO R8 

ZAO RIO ZAO R7 

ZAO R9 ZAO R6 

ZAO RI4 ZAO RI5 

WVO R30 WVO R3I 

ZAI ZAI 

CPU A CPUB 

ZAI RI6 ZAI RI8 

ZAI RI7 ZAI RI9 

ZAIO RO ZAIOR2 

ZAIO RI ZAIO R3 

ZAO RI2 ZAO R13 

ZAIO R22 ZAIO R20 

ZAIO R23 ZAIO R2I 

ZAI R6 ZAI R4 

ZAI R7 ZAI R5 

ADDRESS ONBOARD FANOUT 
CPUC CPUD CPUE CPUF 

ZAO R2I ZAO RI8 ZA3I Rll ZA3I R8 

ZAO R20 ZAO RI7 ZA3I RIO ZA3I R7 

ZAO RI9 ZAO RI6 ZA3I R9 ZA3I R6 

ZAll R5 ZAllR2 ZA20 R27 ZA20 R24 

ZAll R4 ZAll RI ZA20 R26 ZA20 R23 

ZAll R3 ZAll RO ZA20 R25 ZA20 R22 

ZAIO R32 ZAll R32 ZA20 R28 ZA20 R30 

ZAIO R33 ZAII R33 ZA20 R29 ZA20 R3I 

ZAll R28 ZAll R30 ZA20 R32 ZA2I R32 

ZAII R29 ZAll R3I ZA20 R33 ZA2I R33 

ZAII R2I ZAll RI8 ZA20 RII ZA20 R8 

ZAll R20 ZAll RI7 ZA20 RIO ZA20 R7 

ZAII RI9 ZAll RI6 ZA20 R9 ZA20 R6 

ZAO R5 ZAO R2 ZA3I R20 ZA3I R23 

ZAO R4 ZAO RI ZA3I R2I ZA3I R24 

ZAO R3 ZAO RO ZA3I R22 ZA3I R25 

ZAll RI4 ZAll RI5 ZA20 RI4 ZA20 RI5 

WVO R32 WVO R33 WV20 R30 WV20 R3I 
ZAIO ZAI0 ZA2I ZA2I 

DATAONBOARDFANOUT 

CPUC CPUD CPUE CPUF 

ZAI R20 ZAI R22 ZA30 RI5 ZA30 RI3 

ZAI R2I ZAI R23 ZA30 RI4 ZA30 RI2 

ZAIO R4 ZAIO R6 ZA2I RI6 ZA2I RI8 

ZAIORS ZAIO R7 ZA2I RI7 ZA2I RI9 

ZAll RI2 ZAll R13 ZA20 RI2 ZA20 R13 

ZAIO RI8 ZAIO RI6 ZA2I R6 ZA2I R4 

ZAIO RI9 ZAIO RI7 ZA2I R7 ZA2I R5 

ZAI R2 ZAI RO ZA30 R22 ZA30 R20 

ZAI R3 ZAI RI ZA30 R23 ZA30 R2I 

CPUG CPUH 

ZA3I R5 ZA3I R2 

ZA3I R4 ZA3I RI 

ZA3I R3 ZA3I RO 

ZA20 R2I ZA20 RI8 

ZA20 R20 ZA20 R17 

ZA20 RI9 ZA20 RI6 

ZA30 R32 ZA3I R32 

ZA30 R33 ZA3I R33 

ZA3I RI6 ZA3I RI8 

ZA3I RI7 ZA3I RI9 

ZA20 R5 ZA20 R2 

ZA20 R4 ZA20 RI 

ZA20 R3 ZA20 RO 

ZA3I R26 ZA3I R29 

ZA3I R27 ZA3I R30 

ZA3I R28 ZA3I R3I 

ZA3I RI4 ZA3I RI5 

WV20 R32 WV20 R33 

ZA30 ZA30 

CPUG CPUH 

ZA30 Rll ZA30 R9 

ZA30 RIO ZA30 R8 

ZA2I R20 ZA2I R22 

ZA2I R2I ZA2I R23 

ZA3I RI2 ZA3I R13 

ZA2I R2 ZA2I RO 

ZA2I R3 ZA2I RI 

ZA30 RI8 ZA30 RI6 

ZA30 RI9 ZA30 RI7 

Hardware Trng. 
A-7786A J.E.S. 

CRAY Y-MP ONBOARD FANOUT ADDRESSIDATA 

lOA-4 eRA Y PROPRIETARY 

) 
~/ 



) 

) 

ADDRESS CPU A CPUB CPUC CPUD 

2 0 WWO WWO woo woo 
MEM.O MEM.l MEM.O MEMI 

21 
WWI0 WWI0 WOlO WOlO 

MEM.O MEM.l MEM.O MEM.l 

22 
WW20 WW'lJ) W020 W020 

MEM.O MEM.l MEM.O MEM.l 

2 3 
WW30 WW30 W030 W030 

MEM.O MEM.l MEM.O MEM.l 

WOO WOO WOl WOl 
24 

MEM.O MEMI MEMO MEM.l 

2 5 WOlO WOlO WOll WOll 

MEM.O MEMI MEMO MEM.l 

2 6 W020 WOOD W021 W021 

MEM.O MEMI MEM.O MEM.l 

27 
W030 W030 W030 W030 

MEM.O MEMI MEM2 MEM.3 

2 8 ZAI ZAI ZAI ZAI 

MEM.O MEM.l MEM.2 MEM.3 

2 9 ZAlO ZAI0 ZAI0 ZAI0 

MEM.O MEMI MEM.2 MEM3 

ZA21 ZA21 
2 10 

ZA21 ZA21 

MEM.O MEMI MEM.2 MEM.3 

ZA30 ZA30 ZA30 ZA30 
211 

MEM.O MEM.l MEM2 MEM3 

212 
W031 W031 W031 W031 

MEM.O MEM.l MEM.2 MEM.3 

2 13 WOl WOl WWl WWl 

MEM.O MEMI MEMO MEM.l 

214 
WOll WOll WWll WWl1 

MEM.O MEM.l MEMO MEM.l 

W021 W021 WW21 WW21 
2 15 

MEM.O MEMI MEM.O MEM.l 

CHIP W031 W031 WW31 WW31 

SELECT (2 16 ) 
MEM.O MEMI MEM.O MEM.l 

2 16 ( 217) 
WPI0. WPI0. WPI0. WPI0. 
WP30 WP30 WP30 WP30 

MEM.O MEM.l MEM2 MEM.3 

WRITE W030 W030 W031 W031 

REFERENCE 
MEM.2 MEM3 MEM.2 MEM.3 

CPUE CPUF 

woo woo 
MEM.6 MEM.7 

WOlO WOlO 

MEM.6 MEM.7 

W020 W020 

MEM.6 MEM.7 

W030 W030 

MEM.6 MEM.7 

WOl WOl 

MEM.6. MEM7 

WOll WOll 

MEM.6 MEM7 

W021 W021 

MEM.6 MEM7 

W030 W030 

MEM.4 MEM.S 

ZAI ZAI 

MEM.4 MEM.S 

ZAI0 ZAlO 

MEM.4 MEM.S 

ZA21 ZA21 

MEM.4 MEM.S 

ZA30 ZA30 

MEM.4 MEM.S 

W031 W031 

MEM:4 MEM.S 

WWl WWl 

MEM.6 MEM7 

WWll WWl1 

MEM.6 MEM7 

WW21 WW21 

MEM.6 MEM7 

WW31 WW31 

MEM.6 MEM.7 

WPlO. WPI0. 
WP30 WP30 

MEM.7 MEM6 

W031 W031 

MEM.4 MEM.S 

CPUG CPUH 

WWO WWO 

MEM6 MEM.7 

WWI0 WWI0 

MEM.6 MEM.7 

WW'lJ) WW20 

MEM6 MEM.7 

WW30 WW30 

MEM6 MEM7 

WOO WOO 

MEM.6 MEM7 

WOlO WOlO 

MEM.6 MEM7 

W020 WOOD 

MEM.6 MEM7 

W030 W030 

MEM6 MEM.7 

ZAI ZAI 

MEM.6 MEM.7 

ZAI0 ZAI0 

MEM.6 MEM7 

ZA21 ZA21 

MEM.6 MEM.7 

ZA30 ZA30 

MEM.6 MEM.7 

W031 W031 

MEM.6 MEM.7 

WOl WOl 

MEM.6 MEM7 

WOll WOll 

MEM.6 MEM.7 

W021 W021 

MEM.6 MEM7 

W031 W031 

MEM6 MEM7 

WPI0. WPI0. 
WP30 WP30 

MEM.S MEM4 

W030 W030 

MEM4 MEM.S 

Hardwars Tmg. 
A·7787 N.AN. 

CRAY Y-MP 1 TO 8 ADDRESS OUTBOARD FANOUT 

HTV-0834 lOA-5 eRA Y PROPRIETARY 



ABORT FANOUT 

ABORT CPU A CPUB CPUC CPUD CPUE CPUF CPUG 

WOO WOO WOI WOI WOl WOI WOO 
ABORT 

MEM.2 MEM.3 MEM.2 MEM.3 MEM.4 MEM.S MEM.4 

GOSSFANOUT 

GOSS CPU A CPUB CPUC CPUD CPUE CPUF CPUG 

GOSS WWO WWO WWO WWO WWO WWO WWO 
0 

MEM.O MEM.I MEM.2 MEM.3 MEM.4 MEM.S MEM.6 

GOSS WWI WWI WWI WWI WWI WWI WWI 
I 

MEM.O MEM.I MEM.2 MEM.3 MEM.4 MEM.S MEM.6 

GOSS WWlD WWIO WWIO WWIO WWIO WWIO WWIO 
2 MEM.O MEM.I MEM.2 MEM.3 MEM.4 MEM.S MEM.6 

GOSS WWll WWll WWll WWII WWll WWll WWll 
3 

MEM.O MEM.I MEM.2 MEM.3 MEM.4 MEM.S MEM.6 

GOSS WW'}J) WW'}J) WW'}J) WW'}J) WW'}J) WW'}J) WW'}J) 

4 
MEM.O MEM.I MEM.2 MEM.3 MEM.4 MEM.S MEM.6 

GOSS WWZI WWZI WWZI WWZI WWZI WW21 WWZI 
S 

MEM.O MEM.I MEM.2 MEM.3 MEM.4 MEM.S MEM.6 

GOSS WW30 WW30 WW30 WW30 WW30 WW30 WW30 
6 MEM.O MEM.I MEM.2 MEM.3 MEM.4 MEM.S MEM.6 

GOSS WW31 WW31 WW31 WW31 WW31 WW31 WW31 
7 MEM.O MEM.I MEM.2 MEM.3 MEM.4 MEM.S MEM.6 

BANK BIT (22 ,2 1,2°) 
BANK 

BIT CPU A CPUB CPUC CPUD CPUE CPUF 

WWO,WWIO WWO,WWIO WOIO 
2° 

WOlO WOlD WOlO 

MEM.2 MEM.3 MEM.2 MEM.) MEM.4 MEM.S 

2° 
WWI,WWll WWI,WWll WOll WOll WOll WOll 

MEM.2 MEM.3 MEM.2 MEM.3 MEM.4 MEM.S 

WW30,WW'}J) WW30,WW'}J) W021 
21 

W021 W021 W021 

MEM.2 MEM.3 MEM.2 MEM.3 MEM.4 MEM.S 

21 
WW3I,WWZI WW3I,WW21 WO'}J) WQ'}J) WQ'}J) WO'}J) 

MEM.2 MEM.3 MEM.2 MEM.3 MEM.4 MEM.S 

WBO, WBIO WBO, WBIO WBO, WBIO WBO, WBlD WBO, WBIO WBO, WBIO 
22 WB20, WB30 WB'}J), WB30 WB20, WB30 WB'}J), WB30 WB'}J), WB30 WB20,WB30 

MEM.O MEM.I MEM.2 MEM.3 MEM.4 MEM.S 
WBI,WBll WBI, WBll WBI,WBll WBI, WBll WBI, WBll WBI,WBll 

22 WB2l,WB31 WB2l, WB31 WB2l, WB31 WB2l, WB31 WB2l, WB31 WB2l, WB31 

MEM.O MEM.I MEM.2 MEM.3 MEM.4 MEM.S 

SS CPU A CPUB CPUC CPUD CPUE CPUF CPUG 
ZSO zso ZSO ZSO ZSO ZSO ZSO 

2° 
MEM.O MEM.I MEM.2 MEM.3 MEM.4 MEM.S MEM.6 

21 
ZSI ZSI ZSI ZSI ZSI ZSI ZSI 

MEM.O MEM.I MEM.2 MEM.3 MEM.4 MEM.S MEM.6 

22 
ZS'}J) ZS20 ZS'}J) ZS20 ZS'}J) ZS'}J) ZS'}J) 

MEM.O MEM.I MEM.2 MEM.3 MEM.4 MEM.S MEM.6 

CPUH 

WOO 

MEM.S 

CPUH 

WWO 

MEM.7 

WWI 

MEM. 7 

WWIO 

MEM.7 

WWII 

MEM.7 

WW'}J) 

MEM.7 

WW21 

MEM. 7 

WW30 

MEM. 7 

WW31 

MEM. 7 

CPUG 

WWO,WWIO 

MnM.4 

WWI,WWll 

MEM.4 

WW30,WW'}J) 

MEM.4 

WW3I,WWZI 

MEM.4 

WBO,WBIO 

WB20,WB30 

MEM.6 

WBI,WBll 
WB2l, WB31 

MEM.6 

CPUH 
ZSO 

MEM. 7 

ZSI 

MEM.7 

ZS'}J) 

MEM. 7 

CPUH 

WWO,WWIO 

MEM.S 

WWI,WWll 

MEM.S 

WW30,WW'}J) 

MEM.S 

WW3I,WW21 

MEM.S 

WBO,WBIO 
WB'}J),WB30 

MEM. 7 

WBI, WBll 
WB2l,WB31 

MEM. 7 

Hardware Tmg. 
A-7788 N.A.N. 

CRAY Y-MP 1 TO 8 CONTROL OUTBOARD FANOUT 

HTV-0834 lOA-6 eRA Y PROPRIETARY 

) 
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00 
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~ 
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~ 

f5 
~ 
~ 
~ 
>-<: 

, , 

\,,--/ ~ \~~/ 

DATA 12' ) DATA(2') DATA (2') DATA(l') DATA (2') - ----.- , DATA(l',2') DATA(2",2') 

(WMJ4)SS' (WW3IjSS' (WPJI) ss' (WMJ3)SS7 (WW31)SS' (W031) SS. (WB31) SS7 

. ~ ,I. J" OM (WMJO) SS6 (WMJI)'" (WW3O) SS6 (WW3O)SS' (WP30) SS6 (WB30) .... (W03O) .... 
D4TA(7"'" '~I DAT"CI' 

I ""TA r=='--------~ (WM24)SS' (WW21)'S' (WV21) ss. (WM23)SSS (WW21)SS' (WaZI) ss. (WBZI) SS' 
,OliO, 

(ZAIO) (WM2O)SS4 (WM21)SS' (WW1I1) SS4 (WW2O)'" (WV2O)'" (WB2O) ... (W02O) ... 

H' _A (WM14)as. (WWIIl'" (WPII) ss' (WMI3)SS' (WWII)SS' (WOII)SS' (WBII) SS. I I DATAO' .' .' • ., 
(WM10)SS1 (WM1I)SS1 (WWIO)SS' (WW10)SS1 (WPIO) SS1 (WBIO) SS1 (WOIO)SS' 

(ZAI) 

f<Wiiil L-, ...... "::..u. DATAO'.'.'."I (WM4)SSI (WWI)SSI (WVI) SSI (WMJ) SSI (WWI) SSI (WOI) SSI (WBI) SSI~(WMJS)SS7 
L- 00,..". ,..".......... (WMJ) sst (WMI)SSO (Wwo) ... (WWO) SSG (WVO) SSG (WBO) SS' (WOO) SS (WMJ2)'" 

-(2") ~ ~ f-o f-. ~ t-< (WM2:S) SS' 
(WPlo, -=:J (WVO) 

~ ..,..... -0") (WM22)'" 

H (ZA1llx-. (WMIS)SS' 

(ZAO) AtaIBSS ('1".2 11.2 1°.2'.2 4 .2~ ~(wMl2) SS2 

CWW .. Wo., AllDItI!SSI1".20) ADIJUSS(2I'2M2u 2 2'.2 2 2 212 I
, AlllaIlIa ADDItESS (21. (WMS) SSl 

~) ~~~~~~~~~C-~~~~ ________________ ~ ____________ ~ __________ --, (WM2) SSG 

...... 
(W~ (WPJI) SS7 

......... 
OOSS 7 (l'CR(llDO) Clll'SEUICT I -<-~1%>..r<WNii)i"'l CPU A (WMJ2) (WPJO) ss, t-..!:... (WN32) ss, 

OUTBOARD (WM:-"~ (l'CR(llD1) -........". (WVZI) ss. '........ (WY30) OS< ~ 
1T08 -, rB-' FANOUT =~I) (Wv2O).... (WN22) ss. ~(WMJ4)SS7 >-;(WM33)SS' ---\(WY33) SS7 "--j(WN33)SS' ~(WY32)SS' (WM2:S)'" 

(WM~. (WPII) ss. I ~(WY2O) SS4 (WMJ1}SS6 (WMJO)'" (WN31) sst (WYJI)'" (WN30) ... (WM32)SS6 

..."... (w"" ,-<-]ii:~..fi~iiijS.iiJ 
(W=. FANOUT' (Wp10) SS1 ~B""'=';'" (WNIZ) ss. (WMl4)SS' (WM23)SS' (WY23)SS' (WN23)SS' (WY22)'" (WM2S)SS' 

~~) (WVI) SSI • (WYIO) SS1 (WM21)SS4 (WM2O)'" (WN21)SS4 (wyZI)'" (WN2O)SS4 (WM22)SS' 

C
') j(WMD, WMI) (WVO) SSG 'j -:..;';;;:':' (WM14) ss. (WM13)SS' (WY13) ss. (WN13)'" (WY12) ss. (WMIS) ss • 

...".. GalS, C1III'SEUICT fWYii> SSG (WM1I)SS2 (WMIO)SS' (WNI1)SS2 (WY1I)SS1 (WNIO)SS' (WMI2)SS2 
OOIIS. (W • &sO) -
~ ~ ~~ ~m ~~ ~~ ~~ ~~ 

....---.I (WTJI) '--- (WMI) SSG (WMJ) SSG (WNI) SSG (WYI) SSG (WNO) SSG (WM2) SSG 
I//~r.;~~ooa~, ADD~ 

£::f(WT:l... (2',2
'
,Z') 

~(WT2a11..., I-
LL.J, (WP31) SS7 ADllAESS ADD~ ADD~ ADDRESS ADDRESS ADD~ 
H3~' t-- (2',Z') (2',2') (2",2",2") (2',2',2' ) (2'~2",2") (2",216 ) 

~/ /' r(WT=I~I"') -., (WP3O) SS4 

~:-"~~~>->- == 
~:"" 

r
(WW"wu.) I ..."..'.""" ... [( (WTO) r-- (Wp10)SS1 

1 (2'> T =~ t-- (WVI) SSI 
L-__ -/ BANI<..... (2' " • ') L ..:;... .. :..-

CRAY Y-MP MEMORY 
CPU A 1 TO 8 ONBOARD SUBSECTION FANOUT 

H .... rr"'. 
A·17BM NAill 



.::r: 
~ 
• o 

00 
w 
~ 

....... 

~ 
• 00 

(J 

~ 
--<: 

~ 
'1j 

~ 
~ 
~ 

DATA (2' ) DATA!2' ) DATA (21 ) DATA(2') 

(WMJ3)SS7 

IDATA~.1') I -I ~ DATA DAT~' 

H(ZA'O) 
DATA 

DATA(l.· .2' .2'.2') 

(ZAI) 

LJ. :J DATA DATA' l' 1'.1"> (WOJO) WIII1II-. WIII1III1HABU1 

OOWRml ADmmS _~~.1' 

(WPto, 
........ (117) 

J(W~ 

H(ZA'U-. 

~ . 
........ AIlDIlIISS 1',1".1",1' ,1",2 

ADDRIi.U (2") 

(WM4) ss. 

(WMO)'" 

.... 

1(ww··::~--"(1"·1') AIX)MjSS "2W11 2'1'2 3 1 1 2 

(WM.l2, WTJO) a>UB 
OUTBOARD 

lTOS 
FANOUT 

000" ,......,.) .!!:!!,!!!!!;! 
(WV21)'" (WMD, WM:I4 

OOIS' 
M2O, WM21) 
OOIS, 

(ViMi" WTII) 

OOIS' I~ 
-'/M12, WTIO) I 1''''''''''- (W • ..., 

r ~I GalS 

00IS1 
(WMJ,WM4) 

oou. 
(WMl. WMI) 

GalS. 

GalS, • (W.SIII) 
'ANOIIl' 

I-

I
(WW" WB.)I t-

OOlS • IIAHJ[ .,. 

I-

(Wp10)SS2 

Clll'SIIlJICl',1 

ADtlIBSS 

(2",2',20 ) 

(WP3I) SS7 

(WP30)'" 

(WVII)'"1 

(WV2D)"" 

(WP1I)SS3 

(WPIO)SS1' 

(WVI) SS. ' 
(WVO) ss.' 

..... 

~ 
(WWJO) ... I 

(WVII) • .,1 

(WWlIl)"" 

(WPII) .. ,, 

(WWIO)SS2
1 

(WVI) SS.' (WWI)SS' 

(WMI)'" 1 (WWO) ... ' 

~ 

(WM1I)SS1 

~M4) SS'I 
(WMI) ... 1 

AIlIlRESS 

(2',2' ) 

ADDRESS 
(27,2') 

(WWJO)'" 

(WM23) .. ,' 

(WW2D)"" 

(WM13)SS,1 

(WW10)SS1
1 

(WM3) SS.' 

(WWO) SS. 

~ 

ADDRESS 
(21~214.21') 

CRAY Y-MP MEMORY 

DATA (2') 

~ 

(WP30)'" 

(WW23) .. ,1 

(WV2D) ... 1 

(WWII)·.,I 

(WPIO) ... ' 

I(WWI) ... ' 

(WVO)'" 

.... 

AIlIlIUlSS 

(2' ,2' ,I') 

CPU B 1 TO 8 ONB,qARD SUBSECTION FANOUT 
I 

.~ 

(WOI) ... 

(WHO) .. 0' 

ADDRESS 
(2'~2",tO) 

ADDRESS 
(217,2") 

lUI ... »,. 
A·n.rM NA.N. 

/ 
"'----...'/ 



~ 
~ 
< I 
o 
00 
UJ 
~ 
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o 
> 
I 
\0 

(J 

~ 
>-<: 

;Z 
~ 
~ 
~ 
~ 

\..-1 

DATA (2 ') DATA (2') 

(WWll)SS1 ~ 

!""TACI'.2') _\ (ZAI~TA 

I><TA H(ZAJ) 

DAT~ 

IM.TA CZI ,2' ,2',1'> 

(WM3O) ... ' 

(WM24)..,' 
(WM3O) ... , 

(WM14) .. ,1 

=.:. II ~ 
I (WDlI) ;oj _ ..... 1_ ..... 

IOOW1ll'Tll A&atas ADDII&SSCl'.2. 

DATA CZ. ,2' ,2',2') 

J(WV!1.-. 

H(ZAI.!l...,.. 
(ZAO) , 

1-.... ·_·' 
l...-j (ZAIO) 

I><TA 

(WMIO)'" 

(WM4)'" i 

(WMO) sse ' 

.... 

r(ww"~I-(1",",> I .1 
..,.... ADIaISS (2li,2".2 -,2'.2' ,2'.2<11,2') 

ADIaISSO".2 M,2 ".22 .21 .2'> 

CPUC 
OlITBOARD 

11'08 
FANOUT 

r L'GaiI 

(WM3S, WM34) ooos, 
(WM32,wM1I ooos, 

(WM23, WM24' ooos, 

~~~maT!E 
~') _SIIJItT (WP3O)'" 

--.--.- ---

WMII 
"" ... 

I(WMIS, WMI4 "" . ., 
1(WMI2,WMll 

OOIIS. 
M3, WM4) 
OOIIS, 

~o,WMI) 
oau, 

"( .... 
PAiiiiiiT (W • ..., 

(WPIO) ... 

(WVI) .. , 

I L....!!!!!!... L---....J 'AHOlJT- (W.&II) 

"..,--, 
(WT31) 

OOIIS' 
(WT3O) ooos. 

(WT2~, i 

(WI'2O) ---, 
Gail, I-

t-

(WT~,I t
'@IO) I I-

00IIS1 

AIlIlRESS 

(2",2',2') 

(WP31) SS1 

(WP3O)'" 

(WV21) ss, , 

r~ ~I
CDU.aANKarr ((~. t-

(1') 'I'I=~~ 

(WV2O)'" 

(WPll)'" i 

(WPl0)'" ' 

(WVI)", ' 
(2.2,1 1 ,2 0 

(WVO) SSG -

(WM31,... 

(WW2IJU' I 

(WM21)SS4 I 

'(WWll) .. ,1 

(WMll)'" I 

(WWI)"" 

(WMI)'" ' 

t-o 

ADDRESS 

(2',2') 

(WWO) SSG 

DATA (21) DATA(2') 

(WWO) ISO 

f-o ~ 

AIlIlIUlSS AD\lIU!SS 

(2',2') (2 ",2",Z") 

CRAY Y-MP MEMORY 

DATA (2') 

(WWii)i.i1 

(WP3O) ... ' 

(WWZI)"" 

(WV31)"" 

(WWll)SSl' 

(WPIO) SS1 ' 

(WWI) .. , 

(WVO) ... ' 

ADDRESS 

~ 

(2',Z',Z'> 

CPU C 1 TO 8 ONBOARD SUBSECTION FANOUT 

; 
,,------~ 

DATA(2J,ZO) DATA(2',Z') 

I(WDlI)"'1 .-l(WBlI) "'J 

(WOI) .. , 

(WBO) ... 1 

AIlIlRESS 

(2~ZIi,Z'O) 
AD\lIU!SS 

(2i7,2 ''J 

"""'''''' A·mtA N.A.N. 
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DATA (2') DATA (2') DATA (21) DATA (2') DATA (2') DATA(2',20) DATA (2 " 2') 

(WM34)SS7 (WW31)SS7 (WP31) 55' (WM33)55' (WW31)SS7 (W031) SS7 (WBl1) 55' 

(WM3O)SS6 (WM31jSS< (WW3O)SS6 (WWlO)&S6 (WPJO) ... (WB3O)SS6 (W03O)SS6 
bATAd' •• ·) J (ZAII) 

bATA"-

L 
rl~W30 

I(WW'~ 

Cl'UD 
OUTBOARD 

lT08 
FANOUT 

L 

I(W~WB') 

L 
\ 
" 

"I bATA (WM24)55' (WW2I)SS' (WV21) 55. (WM23)SSS (WW21)ss, (W021) 55. (WB21) SSS 

(WMlD)'" (WM21)S$O (WV1IO)'" (W82O) ... (WOllO)SS4 

H(ZAI) 

(WW2O)SS4 (WWlIO) ... 

bATA (WM14)55' (WW1I,ss' (WPII) 55' (WM13)'" (WWII) .... (WOII)'" (W811) SS, 

DATAC' I' t l t-' (WMIO)'" (WMII)'" (WWIO)'" (WWIO)'" (WPIO) ... (WBIO)'" (WOIO) SS2 
(ZAIO) 

L-..o 
bATA DATAI1' 2' 2' 11) 

(WM4)55' (WW1)55' (WVI) "' (WM3) ss, (WWI) 55, (WOI) 55, 

~"_~_m WM1II ....... 
aoWM1ll WM1III1WU (WMO) .... (WM1)55. (WWO) .... (WWO) SSG (WVO) .... (WBO) SSG (WOO) SSG (WM32) 1M 

"""",,,"(2") r-- ~ +- ~ :-- f-" (WM25) ss. 

I(WY:""" 
ArlIlUU(2") (WM22)SS4 

(ZA1llam. 

AIUtBU (l") 1 (WMU) 55' 

(ZAO) 
A.DE*II!S (2",2 11,2".2' ,2'.2 '.2' ,1 '.14.2 ') @._.m 

...- (WM5) 55' 
....,.",.(2 .... ., AtIDUSII2 IJ ,M 2 U,I,' " 

(WM2) ~ 

WM1II 

r--l(WP31)SS' 
....... U1 

(WM35,WM33) ooos, _.,aurSIUtT 
~(WN32)55' 

(WM32,WM3OJ (WP30) 1M ooos. _') ....... SIUItT J ~ (WY3O) 1M 
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(W'M14) 55' (WM13)55' (WY13) ss, (WNI3)'" (wy12)'" (WM15}'" 
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DATA (2") DATA(2') DATA!2') DATA(2') DATA (2') DATA(2',2,,> DATA(2',2') 

(WM34)'" (WWll)"' (WPll) .. , (WM.1:1)"' (WWll)"' (WOll) SS7 (WBll) ss' 
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H~TA (WM14)SS' (WWII)SS' (WPU) SS' (WMI:I)SS' (WWlI)SS' (WOU)SS' (WBU) SS' 
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(WMlJ, WM34) ~ll) .. , .......... 

0<l0&' (I'aICB>" OIIP SEUI:.T ~ 
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00""'" """'INMU WIImII!NAIlU! 
(WMO)". (WMI)'" (WWIJ) ... (WWO) ... (WVO)'" (WBO)ISO (WOO) ... (WM32) ... ....... ADDUSS(2.'.2·) 
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ZAo) (WM2) ... 

"""" (WM33,WM34) ~P3I) SS7 IIWIUI 
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(WM22, WT.IO) (WV1Il) SS6 • 
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(W-.s.s.) ~~-~~~-(WMIo,WMII PANOOr 
(WM24) .... ' (WM2J) .... , (WY2J) .... , (WN2J) .... , (WY22) .. ., (WM25)'" 005S' 
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128-Million Word Memory vs 64-Million Word Memory 

The 128-million word memory utilizes the same options as the 64-million word memory so the 
basic theory of the two is the same. Basically, there are only two differences. First, the 128-
million word memory is a fully populated module, meaning there are twice as many memory chips 
compared to the 64-million word memory. Doubling the amount of memory chips means there are 
two (256K x 1) memory chips per bit position. The second difference ties into the fIrst Since 
there are twice as many memory chips, the 128-million word memory needs one more address 
line. This address line (chip select) will select one of the two chips per bit position during a 
reference. Which chip is selected is dependent upon C.S. 0 and C.S. 1. Both C.S. 0 and C. S. 1 
come from address bit 218 on the memory module or address bit 219 of the absolute address. If 
address bit 219 equals a zero, C.S. 0 is enabled. If address bit 219 equals a one, then C. S. 1 is 
enabled. 

Most of the documented training material for the 64-million word memory can also be used for the 
128-million word memory. The material which does differ can be found on the following pages. 

Hardware Trng. 
YM30103 N.A.N. 
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(WN) Option 

The (WN) options are capable of handling 3 address bits. There are two (WN) options in each 
subsection, each handling different address bits. The (WN) options receive a signal called CPU A 
- H GOSS. This signal latches and holds the address bits. When a CPU is allowed to reference a 
bank the (WN) options will decode a Bank 0 - 7 CPU Select Code, which will allow the (WN) 
options to steer the address to the appropriate bank. The (WN) options also have a fanout which is 
used to assist in the Bank 0 - 7 CPU Select Fanout. In Subsection 0, (WNO) fans out Bank 4 - 5 
CPU select and (WNl) fans out bank 6 -7 CPU select 

(WO) Option 

There is one (WO) option in each subsection which is capable of handling two write data bits. The 
(WO) options receive the same control signals as the (WB) options for latching and steering the 
data bits, except these signals are inverted. The (WO) options also assist in the 1 to 8 Outboard 
fanout of address and controls from the various CPU s to the eight modules within a section. 

(WP) Option 

The (WP) options are capable of handling 1 data bit, chip select, and the Abort signal. There is 
one (WP) option in Subsections 2,3,6, and 7. The (WP) options receive the same control signals 
as the (WO) options to latch and steer the data bit to a bank in memory. 

For the 128-million word memory there are two (256K x 1) memory chips per bit position or 144 
chips per 72-bit word. Chip select 0 selects the lower 72 chips and chip select 1 selects the upper 
72 chips. When the abort is present, the chip selects are forced to zeroes, preventing a write 
operation from completing or during a read, causing zeroes to be read from memory. 

(WR) Option 

There are three (WR) options in each subsection which are used during both the read and write 
operations. During the write operation, the (WR) options receive a control signal called Go Write 
Bank n, n + 1. This signal produces the Write Enable which is sent to specific banks in memory 
for 3 CPs. The timing of this signal is controlled by the Go Bank n, n + 1 and the 3 CP Write 
Enable Select signal. (WRO), (WR4), (WR1O), (WR14), (WR20), (WR24), (WR30), and 
(WR34) generate the Write Enable for Banks 2 and 3 for their respective subsections. (WRl), 
(WR5), (WRll), (WR15), (WR21), (WR25), (WR31), and (WR35) generate the Write Enable 
for Banks 4 and 5. (WR2), (WR12), (WR22), and (WR32) generate the Write Enable for Banks 6 
and 7. (WR3), (WR13), (WR23), and (WR33) generate the Write Enable for Banks 0 and 1. 

Hardware Trng. )" 
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Write Operation To Subsection 0 

On a Write operation to memory, the address, control, and data are sent from the CPU module to a 
particular section. The CPU module determines the section to which these signals are sent. Once 
sent to the section, the Control and Address signals undergo a 1 to 8 Outboard fanout to each 
module within the section. Data is not fanned out, but is split up into 9 bits per module. Memory 
module 0, or Memory 0, receives data bit (28 - 20) and so on. The 9 bits of data enter the (WEO, 
WWO, WM1, WVO, WOO) options for Subsection 0, along with GOSS ° CPU (A - H). The 
GOSS ° CPU (A - H) signals will latch and hold the data for the correct CPU. The same thing 
happens for the address, but this is performed on the (wyO, WY1, WMO, WM1, WNO, WN1, 
WM2) options for Subsection 0. Once the (WTO) option has resolved any conflicts among the 
CPUs, the (WT) will generate a Bank (0 -7) Select Code, which is then sent to the latched data 
and address on the(W -) options. The Bank (0 - 7) Select Code will assign a particular CPU (A -
H) to a specific Bank (0 - 7). The Select Code sent from the (WT) option is (000) for CPU 0, 
(001) for CPU 1, etc; however, on the address and data (W-) options, not all the options receive 
the true state of the Select Code. The (WMO, WM1, WVO, WOO) options for data and the (WMO, 
WM1, WM2, WNO, WN1) options for address receive the inverted state of the Select Code, while 
the (WEO, WWO) options for data and the (wyO, WY1) options for address receive the true Select 
Code. 

The data is then steered to the correct bank: within Subsection ° for the CPU (A - H) that was 
requesting a Write reference. The Write Enable is supplied by the (WLO, WRO, WR1, WR2) 
options which are assigned to that bank:. Banks (0 - 1) are controlled by (WLO) option, Banks (2 -
3) by the (WRO) option, Banks (4 - 5) by the (WR1) option, and Banks (6 -7) by the (WR2) 
option. The address and data are held on the memory chip for 5 CPs by the (W-) options. The 
chip select is supplied by the (WVO) option. For-64 million word memory, the chip select is 
always enabled during a reference (selecting the nine memory chips in the bank) unless an abort 
occurs. For· 128-million word memory, there are two (256K x 1) chips per bit position. The chip 
select will select one of the two chips during a reference. Which chip is selected is dependent on 
C.S. 0 or C.S. 1. Both C.S. ° and C.S. 1 come from address bit (218) on the memory module or 
address bit (219) of the absolute address .. If address bit (219) equals a zero, C.S. ° is enabled. If 
address bit (219) equals a one, C.S. 1 is enabled. When a CPU sends an abort to the (WV/WP) 
options, the (WV /WP) will disable C.S. ° and C.S. 1. When an abort occurs on a write operation 
to memory, nothing is written; on a read operation, zeroes are read from memory. 

Hardware Tmg. 
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(WV) Option 

The (WV) options are capable of handling 1 data bit, chip select, and the Abort signal. There is 
one (WV) option in Subsections 0, 1,4, and 5. The (WV) options receive the same control signals 
as the (WO) options to latch and steer the data bit to a bank in memory. 

For the 128-million word memory there are two (256K x 1) memory chips per bit position or 144 
chips per 72-bit word. Chip select 0 selects the lower 72 chips and chip select 1 selects the upper 
72 chips. When the abort is present, the chip selects are forced to zeroes, preventing a write 
operation from completing or during a read, causing zeroes to be read from memory. 

(ZA) Option 

The (ZA) options are used to fanout memory information from the various CPU s. Since this fanout 
is done on the memory modules themselves, it is referred. to as an Onboard fanout. In general, the 
(ZAs) fanout the Address, Chip Select, Data, and the Go Write to Subsections (0 -7). The various 
(ZA) options can be differentiated by what data or address bits are being fanned out for the particular 
CPU. The (ZA) options also perform a 1 to 8 fanout to the eight memory modules within a section. 
(ZA1, ZAll) fanout address bits (211, 210, 29, 28) on memory modules (0 - 7) for all eight CPUs; 
this is called an Outboard fanout. 

(ZS) Option 

TIle (ZS) options ar~ called the CPU Subsection Selects. There is one (ZS) per CPU per module. 
(ZSO) receives an SS Select Code from CPU 0 and selects 9 bits of data from 1 of 8 subsections. 
(ZS 1) does the same for CPU 1, etc. The (ZSs) then send the 9 bits of read data to their particular 
CPU. The (ZSs) also perform a 1 to 8 Outboard fanout on subsection Read Select bits (22,21,2°) 
for all CPU s. 

Hardware Trng. 
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Subsection Data A - D 
$ subsection 0 : data bits 

iOO5 
iO 
i405 
it 

i2 

.bank 0 data bit 0 

.bank 0 data bit I 

.bank 0 data bit 2 

<ibO rV@@]) zzaO i405 .bank 0 data bit 1 
zzaO r6 zzaO r4 wrO it 

A. ORIGINATION· Bank 0 data bit I leaves the (wbO) option as term d'. 

&. GROUP DESCRIPTION - Bank 0 bit I is sent to a group of memory chips called zzaO. 
The zzaO group contains 8 memory chips. 

&. CHIP AND lNPUT DESIGNATOR - The i605 can be broken into two parts: 

o 
zzaO 

4 

,&. LINE READS AS -

HTV-0834 

3 
t::::\ 05 is the input to 

i 6 @f-----1~~ the memory chip and 
comes in on pin 05. 

Identifies the sixth 
L.-----1~chip within the (zzaO) 

group. 

Bank 0 data bit I leaves the (wbO) option on rl 'on a Write 
operation to the (zzaO) group, chip 6, and (zzaO) group, chip 4, 
and comes into chips 6 and 4 on pin 05. Bank 0 data bit I will 
leave (zzaO) chip 6 as r6 on a Read operation and come into (zrO) 
option as il. Bank 0 data bit I will leave (zzaO) chip 4 as r4 and 
come into (wrO) option on iOl. Depending on the chip selects, 
either r4 or r6 is Read but not both, same as on a Write operation. 

YM34101 
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BANK SUBSECTION o - 7 

$ fn: addr 28a 
$ rev: 0 
$ date: 10-06-88 
$ title: address fanout to ssO; bank N - N + 7 
$ bankN 

wyO rO zza2 i608 zza2 i208 zza2 il08 zzal i608 zzal i208 & 
zzal il08 zzaO i608 zzaO i208 zzaO il08 

wyO rO' zza2 i508 zza2 i408 zza2 iOO8 zzal i508 zzal i408 & 
zzal iOO8 zzaO i508 zzaO i408 zzaO iOO8 

wyO rl zza2 i609 zza2 i209 zza2 il09 zzal i609 zzal i209 & 
zzal il09 zzaO i609 zzaO i209 zzaO il09 

wyO rl' zza2 i509 zza2 i409 zza2 iOO9 zzal i509 zzal i409 & 
zzal iOO9 zzaO i509 zzaO i409 zzaO iOO9 

wyO r2 zza2 i6W zza2 i2W zza2 ilW zzal i6W zza 

wyO r2' zza2 zza2 zzal i5W 
zzaO zzaO zzaO iOW 

wyO r2 zza2 i610 4 ~ 
~------------------~ 

The Bank Subsection 0 -7 reads the same as the Subsection Data A - D, except the 
Bank Subsection 0 - 7 documents Address and Control to the memory module as 
per Subsection 0 - 7. The Subsection Data A - D documents only the data per the 
module boards A-D. 

&. This portion of Bank Subsection 0 would read as the (wyO) option outputs as r2, 
r2 is address bit 22 for bank (N+O). Address bit 1). or r2 goes to the (zza2) group, 
chip 6 and comes into the memory chip on pinW. 

YM34105 
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o 
SUBSECIlON N SUBSECIlONN+I 

-)---~~---~-----~--------
I~ 

D ZZ-2 
4 5 6. 7 

) 

ZZ-S 
4 5 6 7 

01t! 213 

ZZ-6 
4151617 
I 

0111 213 
ZZ-7 

4151617 
I 

OPI2P 
ZZ-8 

4 5 6 7 
ZZ-2 

4 5 6 7 

o 

ZZ-2 
4 5 6 7 

~SELECT __ ~~ ____________ +-~ __________________ ~-. ________________ ~~ 
(219 = I) 
CS-I 

B 

c 

D 

~ SELECT (219" 0) 
CS-O 

NOTE: EACH BANK HAS 18 MEMORY CHIPS (256Kx l)WInCHlS 
DIVIDED INTO 9 DATA BITS PER MODULE (N+O - N+8) 
AND 1WO ~ SELECI'S (219" 0, 2 19. I) 

CRAY Y-MP MEMORY BOARD NC SUBSECTION 0/4 
BANKS (N - N + 3) (256K x 1) LOCATOR 

ZZ-S 
4 5 6 7 

ZZ-8 
4 5 6 7 

HMdtt4r" Tmg. 
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SUBSECTION N .. _____ · _________________________ 1 
, BANK BANK BANK BANK 'I 

N+4 N+S N+6 N+7 11 b':T:-r.. 

: 1 J-I-'-.L..f 

: 1 ...,...::T.-T.:-I 

,..,-f-:-r:"I":"I : 1 t-:-r-:-r::-M 

....... -'-"""-t : I ........... -'-01-1 

L-_---' i I r..'i'T:'T.:"i 
'-'-I;;...L;.L.t i I I-'-';:...J..;..p 

U ....... -'-"""-tUJ-l-'-.L..f 

........ -'-...... U"--'-'-........ 
--------_-____ 1 

SUBSECl10NN+l 

ZZ-5 
4 5 6 , 

7 

/BANK N+7 

01' 12p 
ZZ-6 

41 5 16 1' 
1 

Op 1213 
ZZ-7 

41 5 16 1' 
1 
01' 12P 

ZZ-8 
4 5 6 , 

~~--r-----~--~-r--------------.-4-------------~-r--------~ 
CS-O 

HTV-0834 

B 

c 

D 

NOTE: EACH BANK HAS 18MEMORYOJIPS (256Kx 1) WHICH IS 
DIVIDED INTO 9 DATA BITS PER MODULE (N+O - N+8) 
AND lWO CHIP SELECI'S (219 = 0, 219 = 1) 

CRAY Y-MP MEMORY BOARD NC SUBSECfION 0/4 
BANKS (N + 4 - N + 7) (256K x 1) LOCATOR 

H.tdwar" Tmg. 
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-) 
B1fK1 
01 '1 213 

B zz-o 
4 5 617 

I 
0111 213 

C ZZ-1 
4 5 6 7 

I 
OPJ2j3 

D ZZ-2 
4151617 

) 
/ 

HTV-0834 

SUBSECIlONN 

ZZ-B 
4 5 6 7 

ZZ-2 
4 5 6 7 

I~ 
°llj2j3 
ZZ-6 

4 5 6 7 

I 
°P1 213 

ZZ-7 
4 5 6 7 

I 
01t!2j3 
ZZ-B 

4 5 6 7 

s 
SUBSECIlON N+1 

I r----------------------------- I I BANK BANK BANK I BANK I BANKI : N I N+1 N+2 N+3 N .... +4......,r-+.., 

I 
I 
I 
I 
I 
I 
I 

I 

: 0111 213 
I 
I ZZ-O I 
I 
I 4 5 6 7 
I 

I I 
I 
I 0111 213 I 
I 
I ZZ-1 I 
I 
I 4 5 6 7 
I 

I I 
I 
I 0111 213 I 

I ZZ-S ZZ-B ZZ-2 
I 
I ZZ-2 I 

I 4567 4567 4567 
I 
I 4 5 6 7 
I L_____________ _ ____________ _ 

1 d. 

I~ 
01 '12 j3 

ZZ-6 
4 5 6 7 

I 
Op 1213 

ZZ-7 
4151617 

I 
01 1 12 j3 

ZZ-B 
4 5 6 7 

J 
BANK N+l BANK N+2 BANK N+3 

CHIP SELECr (2 19 = 0) 
CS-O 

NOTE: EACH BANK HAS 1B MEMORY CHIPS (2S6Kx 1) wmCHJS 
DNIDED INTO 9 DATA BITS PER MODULE (N+O - N+B) 
AND1WOCHIP SELECrS (219=0, 2 19= 1) 

CRAY Y-MP MEMORY BOARD NC SUBSECTION 1/5 
BANKS (N - N + 3) (256K x 1) LOCATOR 

H.-re Trrg. 
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B 

C 

D 

B1F1 
op 12p 
ZZ-O 

oj Is 16 J7 
1 

o JlI2 P 
ZZ-I 

4 5 6 7 

I 
Op 12J3 
ZZ-2 

4 5 611 

SUBSECTION N 

I BANK N+3 

0p 12j3 
ZZ-6 

4 5 6 7 

I 
Op 12)3 

ZZ-7 
4 5 6 7 

J 
Op 1213 

ZZ-8 
4 5 6 7 

L/ 
BANK N+4 

B1F1 
°P12p 

ZZ-O 
4 5 6 7 

I 
0)11 213 

ZZ-I 
4 5 6 7 

I 
0111 213 

ZZ-2 
4 5 617 

s-
BANK N+5 

zz-s 
4 5 6 7 

SUBSECTIONN+I 

ZZ-8 
4 5 6 7 

b 
BANK N+6 

ZZ-S 
4 5 6 7 

'7 
BANK N+7 

ZZ-8 
4 5 6 7 

~~~~------~.-1------------~.r-~-----------~.+---------~. 

B 

c 

D 

HTV-0834 

it I ~A 1'1 * ri~A liM %A I %Aif ~t I ~A l~tA, 
~ZZDO ~ ZZD3......-_t .t 

ZZMO ZZM3 ZZD6
6 .-----. .----;. ZZM_~ 

nN'~~: 1· .. ·· .•• · ..••..• · .. ,~,·'.·.·N··.·.·.s.·:: ... ·'.t .•• ,·,·, ... l .. ' • •• ·".'.·N·.'·.·~.·· .. ·~ •...•.• \' ...•...••.• , •.. ' ~7+6 ·'····4·····' '.l"'·'·S'" ,. 6 I' """'7""'" ·'····.';...~··:··+··~··.6'.··'.,·· .• ,.,'.,., nN·S+~6'· 1' .. ',.·.·.'··· .. ",.·,.·.·N'·.'.'·.·:6.·.·.':r.','.' 0·,".'··.·.·.',·.',·"',,, .• ,·1· •. • ,·.'.'.·,.·.·.~.·.·.'·N··.··.'·.·~~.·.·.· .. ,".< ••.. ' .•.. "":.,~ ~:.~J.~~~AI~~ ~A .... ~~.... ~ """~ ~~~l""':.,~ 

nkA I nlTA I&M: 
N+4 N+S 1<N+4 .• · 

~ 
ZZD2 

ZZM2~ 

f 

3 
DATA 
N+4 rJ.TA '···bA\i· •. okA I4-A N+S . )~'+4", . N+4 N+S 

......... _ ........... t ZZD4~ 

3 
DATA 
N+l 

7 
DATA 
N+O 

• 

~ZZM4 

ok I4-A 
N+1 N+2 

• 
NOTE: EACH BANK HAS 18 MEMORY CEDPS (2S6Kx I) WInCH IS 

DIVIDED INTO 9 DATA BITS PER MODULE (N+O - N+8) 
ANDTWO CEDP SELECI'S (219 = 0, 219 = I) 

t 
ZZD7 

ZZM7~ 

ZZD8 

ZZM8~ 

!oj.. iA l~t'li~A 
• 

HardNare Tmg. 
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SUBSECIlON N SUBSECIlON N+1 

B1fK1 
) r-----------BjNK----~--------

+1 1 N I BANK N+3 s I BN I~ +1 I N s I BN 

) 

) 

I 
I 
I 

!D 
I 
I 
I 
I 
I 
I 
I :c 
I 
I 
I 
I 
I 
I 
I 

°PI2P 
zz-o 
4 5 6 7 

I 
01 Ij21l 

ZZ-1 

41 516 17 
I 

°PI2P 

OJIPP Op j2[3 

ZZ-3 ZZ-6 
4 5 6 7 4 5 6 7 

J 1 
o Itl21l °J112jJ 

ZZ-4 ZZ-7 

415J 617 41516 L7 

I I 
OJI12Jl 011( 2ll 

ZZ-2 !B ZZ-2 ZZ-S ZZ-8 
4 5 6 7 : 4 5 6 7 4 5 6 7 4 5 6 7 

~--------------------------------~ 
o 

BANKN 

D 

OJI12Jl 
ZZ-3 

4151617 

I 
OjlPP 

ZZ-4 
4 5 6 7 

I 
°PI 213 
zz-s 

4 5 6 7 

Oppp 
ZZ-6 

4 5 6 7 

J 
0J11 21l 

ZZ-7 

41 5J 617 
I 

°PI2P 
ZZ-8 

415 6 7 

ZZ-2 
4 5 6 7 

BANK N+l 

0111213 
ZZ-3 

4 5 6 7 

I 
OPJ2J3 

ZZ-4 
4 5 6 7 

I 
011 121l 
zz-s 

4 5 6 7 

BANK N+Z 

3 
DATA 
N+4 iAI!I ~ I rl;t 

c 

B 

~_-+-..... t ZZE4 ~ 

7 
DATA 
N+3 

3 
DATA 
N+l 

7 
DATA 
N+o 

am> SELEcr (2 19 = 1) ...J 
CS-1 

~ZZN4 

~ZZN5 

NOTE: EACHBANKHAS 18 MEMORY CHIPS (2S6Kx 1) WlllCH IS 
DIVIDED INTO 9 DATA BITS PER MODULE (N+O - N+8) 
AND lWO CHIP SELECI'S (2 19= 0, 2 19.. 1) 

• 

::::::::4): 
·::DATA::: 
:N~> 

°PFIl 
ZZ-3 

41516 17 

I 
0111213 

ZZ-4 
4 5 6 7 

I 
OPl2l l 

ZZ-S 
4 516 7 

3 
BANK N+3 

+ 
ZZE7 

Z:ZN7~ 

ZZE8 

Z:ZN~ 

ZZ-8 
4 5 6 7 

HatrJw.re Tmg. 
A-835g J.E.S. 
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D 

c 

B 

B~I 
01' 12 13 

ZZ-O 
4 5 617 

I 
OJ! PI' 
ZZ-l 

4 5 6 7 

I 
OJ! PI' 

ZZ-2 
4 5 6 7 

SUBSECI10N N 

ZZ-5 
4 5 6 7 

J~ 
°l'12j3 

ZZ-6 
415 6 7 

I 
0111213 

ZZ-7 
4 5 6 7 

I 
01'1213 

ZZ-8 
4 5 6 7 

~------------------------______ I 
, BANK BANK BANK: 1 
: N+S N~ N+7 'I ' , , ' 
: :1 , , 
: : 1 , , 
: : I , , 
: :I 
: : I , ' : :1 , , 
: :1 , , 
: :1 , ' : :1 
I ' 

-------------~ 

B~I 
01' PP 

zz-o 
4 5 6 7 

I 
01' 12 1' 

ZZ-1 
4 5 6 7 

I 
01' 12 1' 

ZZ-2 

41 516 17 

~ 
BANK N+S 

G 
SUBSECTIONN+1 

BANK I N-t4 

01'1213 

ZZ-O 
4 5 6 7 

I 
01' 12 J3 

ZZ-1 
4 5 6 7 

I 
01' 12 13 

ZZ-2 

415 16 17 
ZZ-5 

4 5 6 7 

7 
BANK N+7 

~1~--r-~--------~-r--------------~~------------~.., 
CS-1 ~tI!I. 

D 

c 

B 

CHIP SELECI' (2 19 = 0) 
CS-O 

NOTE: EACH BANK HAS 18 MEMORY CHIPS (256Kx 1) WInCH IS 
DIVIDED INTO 9 DATA BITS PER MODULE (N+O - N+8) 
AND lWO CHIP SELECI'S (219 = 0, 219 = 1) 

CRAY Y -MP MEMORY BOARD BID SUBSECfION 2/6 
BANKS (N + 4 - N + 7) (256K x 1) LOCATOR 

H.-. Tmg. 
A-lJ36O J.E.S. 
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) 

) 

HTV-0834 

3 
SUBSECllON N SUBSECllONN+l ,, _____ ------------------------I' BANK BANK BANK BANK II N N+1 N+Z 

I BANK N+3 I~ IBANK N+3 N+4 I 
Op 1211 
ZZ-6 

4 5 6 7 
1 

°ltl2j3 
ZZ-7 

4JSi6J7 
1 

°PI 213 
ZZ-8 

41 5 16 17 

D 

c 

B 

ZZ-2 
4 5 6 7 

Op 1211 
ZZ-6 

4 5 6 7 
1 

0ltl 213 

ZZ-7 
4 5 6 7 
1 

°PI 213 
ZZ-8 

4151 617 

I:I--'--L--Y 
I:I-:T~:t:-l 
I: I:b-:-r::b 

I : 1-:-T::T::t:-l 
I i ....... -'-+-' 
Ilb-:-r::b 
I: ZZ-2 ZZ-5 
1:45674567 

BANKN BANK N+l 

~ZZGl 
ZZQl .----

+ 

3 
DATA 
N+4 

3 
DATA 
N+1 

7 
DATA 
N+O 

+ 
ClIIP SELECf (2 19 = 1) .J 
CS-l 

~ZZQ4 

~ZZQ5 

+ 

NOTE: EACHBANK HAS 18 MEMORY CHIPS (256K x 1) WHICH IS 
DIVIDED lNI'O 9 DATA BITS PER MODULE (N+O - N+8) 
AND lWO CHlP SELECrS (219 = 0, 219 = 1) 

0111211 Oppp 

ZZ-6 ZZ-O 
4JSi617 4 5 6 7 
1 1 

0ltl 213 0111 213 

ZZ-7 ZZ-1 

4J51617 4JSj6j7 
1 I 

0111 213 Op 1213 

ZZ-8 ZZ-2 
415 6 7 4 5 617 

BANK N+Z 

• 

BANK 
N +S I BN 

0111211 
ZZ-3 

4 5 6 7 
I 

°1t12j3 
ZZ-4 

4 5 6 7 
I 

°PI 213 
ZZ-5 

41516 17 

BANK N+3 

+ 
z:D37 

ZZQ7~ 

z:D38 

ZZQ8'---; 

Hardw.". Tmg. 
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D 

C 

B 

B1F1 
Ojl 1213 
zz-o 

4 5 6 7 
I 

OJ tl2I3 
ZZ-1 

4 5 6 7 
I 

011 1213 
ZZ-2 

4 5 6 7 

3 
SUBSECTION N SUBSECTIONN+l 

I~ I BANK B1F1 BANK 
N I BANK 

+2 I~ 
i------------------------------I BANK BANK I 

ZZ-S 
4 5 6 7 

01 q213 

ZZ-6 
4 5 6 7 
I 

0111213 
ZZ-7 

415 6 7 
I 

0111 213 
ZZ-8 

415 6 7 

N+7 

°PI 213 Op 1213 
ZZ-6 zz-o 

4 5 6 7 4 5 6 7 
I I 

0111 213 o P 1213 
ZZ-7 ZZ-1 

4l5~617 415161' 
I I 

OJ! 1213 Op 12P 
ZZ-8 ZZ-2 

4 5 6 7 4 5 617 

S 
BANK N+5 

+1 

OPP13 
ZZ-3 

4 LS~6~7 
I 

°P1213 
ZZ-4 

4 LS~6~7 
1 

op 1213 
zz-s 

4 5 6 7 

N 

Op 1213 

ZZ-6 
415 6 7 
I 

OJ! 1213 

ZZ-7 
415161' 
I 

Op 1213 

ZZ-8 
415 6 7 

b 
BANK N+6 

I 
I 
I 

N+4 

°PI213 
ZZ-O 

4 5 6 7 
I 

OPI213 
ZZ-1 

4J5J617 
I 

°PI 213 
ZZ-2 

4 5 6 7 
ZZ-S 

4 5 6 7 
L _____________ _ 

7 
BANK N+7 

~~--r-r---------~-r--------------+-~-------------+-, 

N+7 

0ltl 213 

ZZ-6 
415~6_17 

I 
Op 1213 

ZZ-7 
415161' 
I 

Op 1213 

ZZ-8 
415 6 7 

CS-l ~=+~-~=~=~ 

D 

c 

B 

CHIP SELECI' (2 19 = 0) 
CS-O 

NOTE: EACH BANK HAS 18 MEMORY CHIPS ('2S6K x 1) wmCHIS 
DIVIDED INTO 9 DATA BITS PER MODULE (N-Hl- N+8) 
AND1WO CHIP SELECI'S (219=O.219~ 1) 

CRAY Y-MP MEMORY BOARD BID SUBSECTION 3n 
BANKS (N + 4 - N + 7) (256K x 1) LOCATOR 

Har<*tare Tmg. 
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) 
CRAY Y-MP MODULE LOCATIONS 

MEMORY MODULE LOCATION 
MEMORY DATA Section 0 Section 1 Section 2 Section 3 

Bits 20 - 28 Location 1 9 25 33 

Bits 29 _ 217 Location 2 10 26 34 

Bits 218 _ 226 Location 3 11 27 35 

Bits 227 _ 235 Location 4 12 28 36 

Bits 236 _ 244 Location 5 13 29 37 

Bits 245 _ 253 Location 6 14 30 38 

Bits 254 _ 262 Location 7 15 31 39 

Bits 263 _ 271 Location 8 16 32 40 

cPU NUMBER LOCATION 
" ) 0 Location 17 

_/ 1 Location 18 
2 Location 19 
3 Location 20 
4 Location 21 
5 Location 22 
6 Location 23 
7 Location 24 

MEMORY ADDRESS 

x X X X X X X X X X X X X X X X X X X X X X XX X X X 

217216215214213 212211 C.S 21°29 28 27 26 25 24 23 22 21 20 22 21 2° 0 - 7 0 - 3 
GOSS Sec. 

Hardware Trng. 
YM34104 J.E.S. 

HTV-0834 10B-15 CRAY PROPRIETARY 



ADDRESS 

1 2
26 

2
25 224 2

23 222 221 2
20J 2 19 1 2 18 217 2 16 215 214 2 13 212 211 210 2 09 

2
08

12
07 2

06 2°S1 2 04 
2

03 2 02 1 201 2 00 1 
, , , , , , , J I , , I , , , 
I , I , , 

I , 
I , I I I I I , , , I , , I , , , I , , I , , , I , , I , , , , , , , , , I , , , . , , I , , , , , • , • I , • , , , , , , , 

I , , , , , , , , , , , I , . . , , , , , , , I , I , , , , , , , , , 
~ ~ ~ • ~. ~ • !e.S.! 217 2 16 

2
15 214 2

13 212 211 

SECI10NSEU!CT 
SECTION 0 

° -34 30 24 20 14 10 4 ° -74 70 64 60 54 SO 44 40 -134 130 124 120 114 110 104 100 -174 170 164 160 154 ISO 144 140 ... 234 230 22A 220 214 210 204 200 

! 2 

Z ti 3 

~~ 4 
rn 5 
!§ -274 270 264 260 2S4 2SO 2A4 240 

rn 6 -334 330 324 320 314 310 304 300 

7 ... 374 370 364 360 354 3SO 344 340 

TT1TTllT 
7 6 5 4 2 ° 

SUBSECI10N SI!LIlCI'S 

l 1 ~ 
I ~ALADDRFSS I l SUBSEenON BANKSELEcrl ISBenON SELE~j (18 ADDRESS l.lNES) (8 BANKS/SUBSBenON) (4SBenONS 

8 MODIlLES/SEC.) 

I SUBSEenON SELEcr I 
(8 SUBSEenON/SEc.) 

~ 
210 'i't9 2

08 2 07 
2 06 'f!S 2 04 

2 03 2 02 2°1 2 00 12 02 2°1 2 00 1 00880-7 I MEMORYM 
ADD 

ODUUl 
RESSING 

BANK 
° 

3S 31 

75 71 

13S 131 

175 171 

235 231 

275 271 

335 331 

375 371 

BANK/SUBSECTION LAYOUT 

SECI10N SEU!CT 
SECI10Nl 

25 21 IS 11 5 1 

65 61 55 51 4S 41 

125 121 115 111 lOS 101 

165 161 ISS 151 145 141 

22S 221 21S 211 20S 201 

2M 261 255 251 2AS 241 

325 321 315 311 30S 301 

365 361 355 351 345 341 

36 32 

76 n 
136 132 

176 In 

236 232 

276 272 

336 332 

376 372 

SECTION SEU!CT 
SECI10N2 

26 22 16 12 6 

66 62 56 52 46 

126 122 116 112 106 

166 162 156 152 146 

226 222 216 212 206 

266 262 256 252 246 

326 322 316 312 306 

366 362 356 352 346 

2 

42 

102 

142 

202 

242 

302 

342 

T 1 1 f T 1 1 1 1 1 111 111 
7 6 5 4 ° 765432 o 

SUBSECTION SI!LIlCI'S SUBSECI10N SI!LIlCI'S 

256K X 1 BIMOS MEMORY CHIP 

37 33 

77 73 

137 133 

177 173 

237 233 

277 273 

337 333 

377 373 

SECTION SEU!CT 
SECTION 3 

27 23 17 13 7 

fU 63 57 53 if! 

127 123 117 113 107 

lfU 163 157 1S3 lif! 

227 m 217 213 207 

W 263 257 253 2if1 

327 323 317 313 307 

3fU 363 337 3S3 3if1 

3 

43 

103 

143 

203 

243 

303 

343 

11111111 
7 6 5 4 2 

SUBSECI10N SI!LIlCI'S 

eA16 A15 24 

23 
22 

21 
20 

2 

3 

4 

5 
6 

7 
8 

9 

10 
11 

12 

HTV-0834 

A17 
we 

cs 
Qn 

TOP 
Vee 

Dout VIEW 

AO 
Al 
A2 

A3 

A4 

A14 
A13 
A12 
All 
AI0 

'BE 
A9 
A8 
A7 
A6 
AS 

19 VEE = -5.20 VDC 

18 
17 Vee = GROUND 

16 
15 

14 
13 HaJdware Tmg. 

A-8363 J.E.S. 

CRAY Y-MP MEMORY ADDRESSING 
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6 
00 w 
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Ea 
I 
~ 
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~ 
;g 
~ 
~ 
~ 
~ 

'~" ,~ 

y 

o ABC D B P 

A --0 I MA 10 I ABA 101 ACA 101 ADA 10 I AIlA 101 AFA loL.l .....:.::~~ 

G~ 1~'19~. tm-: .. ::i..·:lr~·!r°::"lr~' I A WRm! 20.22 2'·2' 2'·2' CLOCK 
BNABUI B~t3. B~B~·'. B~B~·7. SSSl!LBCl' SSSI!LBCJ' 

AlA 

WJDATA 
20 .22 

BANKO·1 
W.B .• 

B--+O 

B .... 

c-...o 

c .... 

D--o 

D .... 

AAB I 
.1 

o 
BK.· 

ABB I 01 
I B 

0111213 
lZA3 

4 1'1617 
I 

oil 121' 
12A4 
4 '16 7 

1 
0111213 

lZAS 
4 '16 7 

ADB 101 ABB I _0 I AHB k>1 
BK.4 BK.' B~ 'K. BIU BK.2 
olll~ , 011) 21' ohl2h 
7ZBO 7ZB3 12C3 

4 1'1617 4 51 6 7 4 1'1617 
I I I 

011( 213 011(21 3 OTiT2T3 
12Bl 12B4 12C4 

4 , 6 7 4 '16 7 41'1617 
1 1 1 

0111213 0(11 213 ciTiT2T3 
12B2 12BS 12CS 

4 , 6 7 4 , 6 7 41 '1617 

AJA ~ft AKA ALA 

WR4 WRS WLI 

I 

READ DATA READ DATA BANK 6·7 2' ·2' 2' .27 
BANlC2·' BANlC4.' WRm! 

W.B .• W.B •• BNABUI 

AlB 101 AlB 101 AKB 10 
BK.' BK.4 I BK.' I BI 

0)11iT3 01t(2( 3 011( 2 13 

lZC6 ZZDO ZZD3 
4Jifif7 41'1617 41'1 617 
1 1 I 
01112[3 011(2(3 o It( 21 3 

ZZC7 ZZDl ZZD4 
4J!Ff7 ~J516P 4 , 6 7 

I 1 1 
OJIJ2[3 0(112(3 01 1(21 3 

lZC8 ZZD2 ZZDS ZZD8 
4J!l6f7 4 '1617 4 , 6 7 ~ 

B -...0 o [-Aiif:]01 ACElOI~ I ABB 101 AFB 101 AGB 101 AHB 101 AlB 101 AlB 101 AKB 101 ALB 10 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

~o ti!Jl. WMO • WMI • WNO • WNI • a' 1_ "Irm3 
• ADDRESS ADDRESS 

B ADDRESS ADDRESS 2' 27 2' -! ADDRESS ADDRBSS PAN011l' ADDRBSS ADDRESS 
• f.T J'.J' DATA 24 DAT:U' 210.212 2".2" f.T ~.J' 

p 

AUP 
WWO 

DATA 
22.2' 

• 

WY3 • 
ADDRESS 

:z1~:z1' 

G ---0 I AAO 101 ABO 101 ACO lor ADO b I ABO 101 APO bl AGO 101 AHO 101 AlO 101 AlO 101 AKO 101 ALO 10 

o 

CRAY Y-MP 128MW MEMORY MAP 
BOARD A 

o 

~/ 

MODULB COLUMN 
WCA1l0N 

2.0 V 

- 4.5 V 

-S.2V 

HsrdNSrB Tl'ng. 
A·8364 J.E.S. 



~ 
I 
o 
00 w 
+:0. 

...... 
~ 
I ...... 

00 

~ 
~ 
~ 
~ 
~ 
~ 

.~ 

z 

p 

B 

lICE I BDI! !O 
BK.4 I 
°P121' 

ZZFO 
4151617 

I 
°1t12j3 

ZZFl 
4151617 

I 
OJIJ2p 

ZZF2 

~ 4 5 6 7 

ADDRESS 
21l_2" 

_0 
BK. 

lIOII IIHIl Bm 

r=Jll WNl2 WNl3 
PANO\1r ADDRESS ADDRESS 

2°_22 2'_2' 

WMl3 
ADDRllSll 

2'_2 7 

DATA 2' 

D ---01 BAH 101 BBB 101 BeB 101 BOB 10 I DEDIOI -1lFiCb1 BOB 101 BHB 101 BIB 101 BJB 101 BU 101 BLB 10 
~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ 

-0 rWLlO • WRlO • WRll • WRl2 ZSlO BOl. ZSll • WRl3 • WRl4 • WRl5 WLll D 
A BANKO-I ~~:r ~~IA ~~:rA CPU 2 a.ocK CPU 3 ~~:iA ~~:rA ~~:iA BANK6-7 

WRmI BANK2-3 BANK4-5 BANK6-7 SS 8BL1!C1' SS 8BL1!C1' BANKO-I BANK2-3 BANK 4 _5 WRrrB 
BNABLB W.B. W.E. W.E.. • W.E. W.B. W.B. BNA8IJ! 

A --.01 BAA 101 BBA 101 BCA 101 BOA 10 I DE.CJol sFF:loI BOA 101 BHA 101 BIA 101 BJA 101 BKA 101 BLA 10 
o 

CRAY Y-MP 128MW MEMORY MAP 
BOARD B 

\ . . 
~' 

o 

MODULB roUJMN 
LOCATION 

-2.0V 

-4.5V 

-S.2V 

Harc/woro Tmg. 
A-8365 J.E.S. 
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~ 
o 
00 w 
.j::>. 

~ 
~ 
~ 
~ 
5i 
~ 

"~ 
\~) 

y 

o A 0 C D B P 

A ~ I CM 10 I CBA CCA <DA CEA CPA 10. . 
CAA CDA COA _. 

G WL20 
OANKO·I 

A WRm! 
IlNAIIUI 

B ---.0 CAB 01 CBB 
!K.I 0 

o It 2h 

B-+ lZJ3 
4 5 6 7 

C-..o 
011 ill 

C-+ lZJ4 
4151617 

I 
0111213 

ZZJ5 
4 567 

I 01 <DB 10 
OK.4 
0111213 

ZZKO 
4151617 

I 
oltl 213 

ZZKl 
4 5 6 7 

I 
0ltl 213 

ZZK2 

4151 617 

o 
i:. 

(]A CIA CKA aA 

ZZM8 

m::m2 
01 CBE 101 CClI 101 <DE 10 I Cl!E 101 CFE 101 COE 101 CHE 101 em 101 CJE 101 CKE 101 OJ! 10 

E 

CCo 

WM20 -
ADDRBSS 

2'.27 

DATA 2' 

CDB 

WM21 -
ADDRBSS 

21.'; 
DATA 2' 

COB CHE em cm CKB CLB 

- EJ20 IWN22 -IIWN23 -I WM23 - WM2A - WY12 -ADDRBSS ADDRBlS 
PANOUf ADDRBSS ADDRBSS 6 7 ". .; ADDRESS 

tJ. T T.'; ;A~! 23 DA;A2' 2'~ 212 
P --+0 I CAP 101 CBP 101 CCP 101 CD!' 10 I (Ep~Olcl'P=-:P1 COP 101 ClIP Ior--crJol- -Cff:]ol CKI' 10 

CCP -- 'CPI CAP COP 

WB20 WW20 Wf20 -
P DATA DATA SS CGNPUCT 

2°.21 22 .23 CIIBCIC 

- - SS4 

CDP CBP 
WM22 WV20 

ADDRBSS DATA26 
216.2'7 C.S. 

- -

• COP DIP CIF CJP CKP CLP 

W020 
DATA 
27 ·21 

-
IZA21 -I 

PANOur 

WV21 
DATA:z2 

C3. 
e __ _ 

o 
CMP 

o --+0 I CAO 10 I CBO 101 ceo 101 COO 10 I ClIO 101 CPO 101 COO 101 CHO 101 CIO 101 CJO 101 CKO 10Ca:o--]0 
o 

MODULE ROW LOCATION 

CRAY Y-MP 128MW MEMORY MAP 
BOARD C 

o 

,-.-

MODUlE COLUMN 
WCATION 

20V 

• 4.5 V 

·S.2V 

HardNar. Tmg. 
A-8366 J. E.S. 
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b 
00 w 
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-~ 
I 
tv 
0 

~ 
~ 
~ 
~ 
~ 
~ 

II 

II 

\,~ 

z 
o ABC D 8 P 

G ~I DAG 101 DOG DCG 101 DOO 101 DBG 101 oro 10'"", -"-'=-..J' 
DAP DDP DBP DPF IXlP DHP 

WB30 • ~WM32 WP30 W030 L;j30 I WOOl 
F

..... DATA ADDRBSS DATA DATA DATA 
..... 2°.2 1 216 .217 2 6 2'·21 PANOUf 2°.21 

C.S. 

DKP DJP DLP 

F ----.01 DAP 101 DBF 101 DO' 101 DOl' 10CJ?ilf]OQPiiuJ:>CooTIol DHP pi DIP 101 DW 101 DKP 10 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

L::J3l Iwm2 I WN33 
B 

B--+O 01 ODE 101 brfu 81 o 1 2 3 

D 

c 

B 

.-0 IlIIA DCA 

W;~I 
• _DATA~,--__ --, '-__ -' 

o I IlEb 
BK.4 I 

0\11 213 

ZZPO 
41' 1617 

I 
0\11 2 13 

ZZPl 
41 '16 1 

Op 12 3 

ZZP2 

41' 1611 

I DIlB I, o 
~. , K I BI 

°ltJ 2 13 

ZZP3 
41'1 6 11 

I 
0JtJ2J3 

ZZP4 
4 , 6\ 1 

I 
°1112J3 

ZZPS 

41'1 6 11 

1330 
CPU 6 

SSSELBCT 

• 

PANOUf ADDRBSS ADDRBSS 
2°.2 2 2'.2' 

I DKB 10[ 
~., I BI 

0\11213 

ZZR3 
4 '16 1 

I 
0ltJ 2 13 

ZZR4 
41'16J7 

I 
0111213 

ZZRS 
41'16J1 

IlMB 

WY33 
ADDRBSS 

213.2 15 

.6 1.l.i.~'''.1 

o 

A --01 OM 101 DBA 101 DCA 101 [VA 10 I lEA 101 DPA IoI-ooA:Jo[~1o1 DIA 101 rnA 101 DKA 101 I1A 10 
o 

CRAY Y-MP 128MW MEMORY MAP 
BOARD D 

"-~'-'/ 

o 

MODULBCOWMN 
LOCATION 

·2.0V 

·4.5V 

·S.2V 

H.,dNa,. Tmg. 
11-8367 J.E.S. 
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BANK 
0 

WY 

WB 

WL 

BANK BANK 
40 100 

WY 

WW 

BANK 

B 

C 

D 

WR WR WR 

BANK BANK BANK 
140 200 240 

WM WM WN 

WT WM WV 

1. SUBSECI'ION N 

ANK 
2 IB~ 

o IIz13 

ZZA6 
4 sl617 

o tlzl3 

ZZA7 
4 51617 

o IIZ13 

ZZA8 
4151617 

BANK 
S 

1S 

BANK 
300 

WN 

WO 

. I 
\1...-/ 

YAXIS 

TO 

BANK ; BANK 
340 I 4 

ZA 

ZA 

ZAXIS 

• 

1S 

BANK 
44 

WN 

WO 

BANK 

WR WR WR 

BANK BANK BANK BANK 
104 144 204 244 

WN WM WM 

WV WM WT 

SUBSECI'ION N + 1 l 
ANK 
2 

ZZC6 

ZZC7 

ZZC8 

BANK 
S 

ANK 
6 

CRAY Y-MP BANK/SUBSECTION LAYOUT 

WL 

BANK 
304 

WY 

WW 

ZZD6 

ZZD7 

ZZD8 

'-<.------/ 

BANK 10-
344 

WY 

WB 

HardNa/'(J Tmg. 
A·8388 J.E.S. 
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HTV-0834 

CPUO-7 
(CNO-7) 

CNO=A 
l=B 
Z=C 
3=D 
4=E 
S=F 
6=0 
7=H 

ONBOARD 

DATA CPU ND (ZAll) 

DATA(24 ) 
CPUCID 

(ZAO) 

1 TO 8 SS FANOUT 
ONBOARD 

DATASSO 

(WOO) 

/(ZA3l) J WR.~8'27) oumOARD 

J CPU GIH (Wl'0) BANK N jN + 7 CPU SEL. BITS' 

DATA 
011 1213 

ZZAO 
ADDRESS 4 5 617 

I 

0111 2 13 ~ ~ ° II 12 13 0111213 

ZlA3 ZZB3 ZZB6 

4 5 6 7 41 5 1 617 4 5 6 7 

I I 
° I 2 3 o I 2 3 BANKSO- 7 /

,....--......,~-J DATA(24) I 1!;2,) PANotrr 

...""..,,~----r 1 J (WVO) t J(ZA20) 4 ~,=i CPUA-HOOSS'J WR.DATA(26), rl---7-
1'----t-OoI

I 
DATA(2) (WMl) ~ 

DATA (24 ) 
CPUA/B 

I-- = ~ 01 11213 0111213 0111 2 13 Oil 12 13 
CHlPSELECT 

,READDAT A 

ZlAl ZZA4 ZZA7 ZZBl ZZB4 ZZB7 
CPUElf' I-- I WR. DATA (25 ) (ZAl0) 

DATA 
41 5 161' 4 5 6 7 41 5 16 1' 

(ZA2l) "J(WYo,WY1,11BANKN-N+71 (WMO) j 
DATA (Wl'O)l WNO, WNl) I CPU SEl. BITS' I WR. DATA (24 ) ~ (Z6 ,Z5 ,Z3 ,Z2) = ~ ~ WRm!9IABlJ! I I I 

0111* 0111 2 13 0111 2 13 
C'UA-D 

,.....-- WRm! 91ABlJ! 
(ZAl) CPUCID 

DATA I--
(Z8 Z7 ,ZI ,ZO) 

CPUA-D 
WRI11! 9IABlJ! 

CPUA/B 

DATACPUB·H 

r-- (Z6 ,Z5 ,Z3 ,Z2) 
C'UB-H (WWO) 

-~ WRI11!91ABLB WR.DATA
2

(23 ,22) -, 
(ZA3O) CPU ElF ,/ 

DATA 

(ZI ,Z7 ,ZI ,1') (WBO) 

CPUB-H WRI11!DATA(21 ,20) 
WRI11!9lABlJ! (ZAl,ZA30) C'UA-HDATA 

CPU GIH (Wl'O, WMO, CPU A - H OOSS ~-rc:: h 
~ ~G 

WMl, WM2) - 4:;;-
~(ZAl=~O)~ ___ 1...,T08SSFANOUT ONBOARD (Wl'O)BANKO-7C'USEL-roDE 2 ~ DATA 

(ZA3O) ADDRESS CPU A - 0 

1 ADDRESS 
(Z7 ,Z6) 

CPUC 

P
I.-OI_ )-_ ... Ol~;mo~ARD;=. 

PANpuT 

0111 21 3 0111 2 13 ° I 2 3 

'ZZA2 7'ZAS ZZA8 ZZB2 ZZB5 ZZB8 

4 5 6 7 4 5 6 7 rmrm 4 5 6 7 4 5 6 7 415 6 7 

SSO READ BANKS 
ADDRESSSSO 

(WM2) ADDRESS 

(Z17,ZI6 

(WR2) +-____ .-.1 RBADDATABITS 

t-
(WNl) ADDRESS 

(ZAll) 
ADDRESS 

~ (212,Zl1,ZIO,Z9,ZI) 

CoS, (Z5 ,Z4,3 3) 

(Z7,Z6)CpuC/D 

(ZA2O) 
ADDRESS 

(2 12,Zl1 , 210) 

(25,2 4,Z3) 

CPUOIH 

j (Z~ZI1Z13) 
(Wl'O) l!BANK~~N:!.;-:..!:N~+:27:.!CPU:!:!!.S~ELECT2:!l!:!.!B!!:ITS~' -_UILrC(WNiVNOiO)~~AD;;DRESS;;;;i;--'16 BANK 6, 7 C'U 

(Wl'O,WMO, CPUA-HOOSS' n (ZI~ZllZIO) IIi2.I I- SEL_BITS 
(1-) 

(WRl) 

+-_--11>1 READDATABITS. 
23 _2 5 

t--

WMl, WM2) I 11IV2 r--- I 

H
(WMl) I - I BANK .. 5 CPU SEL. BITS 

ADDRESS P.O 

(Z9,ZI) I-
(2'AO) (ZA3l) -

... 

ADDRESS CPU B - H 

ADDRESS 

(Z15,Z14,ZI3) 
(Z2,ZI,ZO) 

CPUC/D 

(ZAll) CPUA/B 

(2'AO) 

ADDRESS 
(ZI2,Zl1 ,210) 

(25,24 ,Z3) 

ADDRESS I-
(215,214 ,ZI3) 

C,S, (2' ,2 6 ) 

(22,21 ,2° ) 

(29,2 1 )CPU AlB 

ADDRESS 
(215,214,213) 

C.S_ (2 9,21 ) 
(22,21,2°) 

(WYO,WY1, BANKN-N+1CPUSELECTBITS' r(WMO) 
(Wl'O WNO, WNl) 

(2 ' ,2 6 )CPUG/H 

(ZA2O) ADDRESS(216) 

(212_21D) (21_2 3 ) 

~ (2~~·2cr: ~E 
(ZA3l) 

ADDRESS 

(215,214,21~ 
I

(22,21,2°) 

CPU ElF 

~
(ZA2l) :f~) 

CPUF 

(WV20)~~ t:121) 
CPUB-H 

I ADDRESS 
...... -----·'1 (211) CPUB-H 

(WYl) ADDRESS 

(25,2 4 ,2 3 ) 
2 

...",.".,1",.... ___ .., rti\ I- BANK 2 3 CPU SEL. Brrs 

(wyO) II.!;2.I 
ADDJU!SS I-

(22,2 1 ,2° ) 

(2'AO,ZA3l) C'UA-HADDRESS ~ 
(Wl'O,WMO, C'UA-HGOSS S~ 
WMl,WM2) 

(Wl'O) BANK ° -1 CPU SEL. CODE MIlX ADDRESS 

2 

_-+ ___ -III-C\'\ BANKO I CPUSEL.BITS (W-) 
LF.2)f 

:w-) 

~ r-£MIlX 
(ZAl,ZAlO,ZA2l,ZA30) C'UA-HWl!. ~ ~ 

(Wl'0) BANK ° -7 C'USEL. roDE' _. MUX J.!:;CHlP=~SELE=CT~ _________ --1 

PORCBD ° 64MWSELBCT ~ 
GO WRJTB BANK N - N + 7 

FORaID ° SELECT CPU A - D OOSS 116 LATCH 
FORaIDOroMPlJ!Ml!Nl'CPUA-DOOSS 185 ~~~ 

(WMl) CPU A - D GOSS. .-- ,~ F.L'-J 
r""\' 

l,...--i:r ........ ~l P.~ 
FORCBD I ....("1B"). (WMl) 

PORCID I -<:iff>J- .:tI 
(WM2) ..... '''_ur.n~ 

_ ~(WMO) 
PORCBDO_..rti-<....!'I~ ....... ...,~ ___ 

CPUB,F, 0, 11, II' OOSS (W-) 

f- C'U A',B',C,I1,F~ 

CPU A. B, C. D, E' OOSS (ZAl) 3 CP WJ!. SELECT 

(CNl-3) ADDRESSBrr211 ~ CPUA-CADDRESSBIT211 

L... ___ -= I.!!:2.IP:.0::...J OtJl1lOA1U) PANotrr 

1
(WR2) 

WRI11!9IABlJ! 

1
<WR1) 

WRI11!91ABlJ! 

I(WRO) 

WRI11! I!NAlIlJ! 

(WLO) 

WRm!9lABlJ! 

. BANK 6, 1 WRrrB BNABLB 

IiANK 4, 5 WRrrB 91ABlJ! 

BANK 2. 3 WRITI! 91ABlJ! 

I-- OOBANKN-N+I(I') I 
PORCBDI-~<~~i-~~ ____ -, 

(Wl'O) 

(WM-) 

'~~~ __ ~_~GOSS1 ___ +-~C'U~~a~ooss~~ / ~ 
- "1 p n .r BANK 0. I WRm! ENAillJ! CPU A-H BANK BIT 21, 20~ OOWRrrBBANKN -N+I (I') .J}--¥~~~:t.!.!:.!::~:2...-----------------l 

L21U ______ --. READ BANK SELECTS CPUA_HOOSSeBANKBIT-::2I SS roNP1lCTCHK. / 

(W-) 
I-

(WRO) 
RBAD DATA BITS 

r 
__ L-__ ~~~~~~ __ 1-~:j~::2:C:-:2,2--, IOPI 00 READ C'U A - H BANK 

, r-S~ 
-

CPU A - H RBAD BANK SELECT 
DELAYI!D I ~ 1 

"WfRBNAME" 

CPU 
SBLI!CTS 

READDATA(21 -1' ) 

READSSO-7 
CPUHSSO-1 RBAD DATA . r(ZS3l) 

I -I CPUH 

C'U G SSO -1 READ DATA (ZS30) 

I 1 CPUG 

C'UFSSO-1RI!AODATA I (ZS21) 

j -I CPUP 

C'UE SSO -1 READ DATA (ZS20) CPU B 
CPUH RBAD DATA 

/.

(CN20) ssSELECI'CODE22 ~ 
C'UDSSO-1RBADDATA f(ZSll) 

I -1 CPUD 

J C'UCSSO-1RBADDATA....1 (ZSlO) 

I--CPUGREADDATA J 
I--CPUP RBAD DATA j 

.I f 1 CPUC t-- CPUBREADDATA 

J Cl rA. (ZS I TO 1 P.O. (CN20) I 

1
1I(,",==o"':"':"'s'-'~..!.1"'~"""co'-':"":"':"I~"'F ... -~D~~" /i 

CPUCREADDATA 
CPU A RI!AO DATA J 

CPUASSO-1RBADDATA I- CPUBREADDATA m I I TOSP.O. (CN20'1 
(CNO) SS SELECT CODB ..... 

CPU A READ DATA 

(CN20) S8 SELI!CT CODB 20 
I-S I TO 1 F.O. ~ (CN20) 

J:!I!=i!:!!!:..!!:mY!:!tJS!..!y:"!=!!!!o!l!O!.L~~:""'...!:: r.:r~ ~~ 11 OOWRrrBBANKN-N~1~~ 
MASTBRCLEAR' ~ OOBANKN-N+1 ~ ~ __ ~OO~READ~~CPU~~A~-~H ____________________ _ 

L _____ l"I---i ~ci~ BANKN-N+1CPUSELECTBrrs I (WYo.WYI,1 1.-
WNO, WNI)J .......J J CPU A- H R1!ADBANK SELECT 

Hardware Trng_ 
A-8369A N.A.N. 

CRAY Y-MP MEMORY (128MW) BLOCK DIAGRAM (256Kx 1) SUBSECTION 0 CPU A - H eRA Y PROPRIETARY 



) 
ADDRESS ADDRESS ONBOARD FANOUT 

BIT CPU A CPUB CPUC CPUD CPUE CPUF CPUG CPUH 

2 0 ZAO R27 ZAO R24 ZAO R21 ZAO R18 ZA31 Rll ZA31 R8 ZA31 R5 ZA31 R2 
21 ZAO R26 ZAO R23 ZAO R20 ZAO R17 ZA31 RIO ZA31 R7 ZA31 R4 ZA31 Rl 
22 ZAO R25 ZAO R22 ZAO R19 ZAO R16 ZA31 R9 ZA31 R6 ZA31 R3 ZA31 RO 

2 3 ZAll Rll ZAll R8 ZAll R5 ZAllR2 ZA20 R27 ZA20 R24 ZA20 R21 ZA20 R18 
24 ZAII RIO ZAll R7 ZAll R4 ZAll Rl ZA20 R26 ZA20 R23 ZA20 R20 ZA20 R17 

2 5 ZAll R9 ZAll R6 ZAll R3 ZAll RO ZA20 R25 ZA20 R22 ZA20 R19 ZA20 R16 

2 6 ZAO R28 ZAO R30 ZAI0 R32 ZAll R32 ZA20 R28 ZA20 R30 ZA30 R32 ZA31 R32 
27 ZAO R29 ZAO R31 ZAI0 R33 ZAll R33 ZA20 R29 ZA20 R31 ZA30 R33 ZA31 R33 

2 8 ZAO R32 ZAI R32 ZAII R28 ZAll R30 ZA20 R32 ZA21 R32 ZA31 R16 ZA31 R18 

2 9 ZAO R33 ZAI R33 ZAII R29 ZAll R31 ZA20 R33 ZA21 R33 ZA31 R17 ZA31 R19 

2 10 ZAII R27 ZAll R24 ZAll R21 ZAll R18 ZA20 Rll ZA20 R8 ZA20 R5 ZA20 R2 
211 ZAII R26 ZAll R23 ZAII R20 ZAll R17 ZA20 RIO ZA20 R7 ZA20 R4 ZA20 Rl 
212 ZAII R25 ZAll R22 ZAII R19 ZAll R16 ZA20 R9 ZA20 R6 ZA20 R3 ZA20 RO 

2 13 ZAO Rll ZAO R8 ZAO R5 ZAO R2 ZA31 R20 ZA31 R23 ZA31 R26 ZA31 R29 
214 ZAO RIO ZAO R7 ZAO R4 ZAO Rl ZA31 R21 ZA31 R24 ZA31 R27 ZA31 R30 

2 15 ZAO R9 ZAO R6 ZAO R3 ZAO RO ZA31 R22 ZA31 R25 ZA31 R28 ZA31 R31 

2 16 WVO R30 WVO R31 WVO R32 WVO R33 WV20R30 WV20R31 WV20R32 WV20R33 

) 
217 WVl R30 WVl R31 WVl R32 WVl R33 WV21R30 WV21R31 WV21 R32 WV21R33 

CHIP ZAO R14 ZAO R15 ZAll R14 ZAll R15 ZA20 R14 ZA20 R15 ZA31 R14 ZA31 R15 SELECT 

GO WRITE ZAI ZAI ZAIO ZAlO ZA21 ZA21 ZA30 ZA30 

DATA DATAONBOARDFANOUT 
BIT CPU A CPUB CPUC CPUD CPUE CPUF . CPUG CPUH 

N+2° ZAI R16 ZAI R18 ZAI R20 ZAI R22 ZA30 R15 ZA30 R13 ZA30 Rll ZA30 R9 
N +21 ZAI R17 ZAl R19 ZAI R21 ZAl R23 ZA30 R14 ZA30 R12 ZA30 RIO ZA30 R8 

N+22 ZAIO RO ZAIO R2 ZAlO R4 ZAIO R6 ZA21 R16 ZA21 R18 ZA21 R20 ZA21 R22 

N+23 ZAlO Rl ZAlO R3 ZAlORS ZAlO R7 ZA21 R17 ZA21 R19 ZA21 R21 ZA21 R23 

N+24 ZAO R12 ZAO R13 ZAll R12 ZAll R13 ZA20 R12 ZA20 R13 ZA31 R12 ZA31 R13 
N+25 ZAlO R22 ZAlO R20 ZAlO R18 ZAlO R16 ZA21 R6 ZA21 R4 ZA21 R2 ZA21 RO 

N+26 ZAlO R23 ZAlO R21 ZAlO R19 ZAlO R17 ZA21 R7 ZA21 R5. ZA21 R3 ZA21 Rl 

N+27 ZAl R6 ZAI R4 ZAl R2 ZAl RO ZA30 R22 ZA30 R20 ZA30 RI8 ZA30 R16 

N+28 ZAl R7 ZAl R5 ZAl R3 ZAl Rl ZA30 R23 ZA30 R21 ZA30 R19 ZA30 R17 

Hardware Trng. 
A-8370A J.E.S. 

CRAY Y-MP ONBOARD FANOUT ADDRESSIDATA 

HTV-0834 lOB-23 eRA Y PROPRIETARY 



ADDRESS CPU A CPUB CPUC CPUD 

2 0 WWO WWO woo woo 
MEMo 0 MEMo I MEMo 0 MEMo I 

21 
WWlO WWlO WOIO WOlO 

MEMo 0 MEMo I MEMO MEMI 

22 
WW'lIJ WW'lIJ W020 W020 

MEMo 0 MEMo I MEMO MEMo I 

2 3 WW30 WW30 W030 WOOO 

MEMo 0 MEMI MEMo 0 MEMo I 

WOO WOO WOl WOl 
24 

MEMo 0 MEMo I MEMo 0 MEMo I 

2 S WOlO WOlO WOll WOll 

MEMO MEMo I MEMo 0 MEMI 

2 6 W020 W020 WOOl WOOl 

MEMO MEMI MEMo 0 MEMI 

27 
W030 WOOO W030 WOOO 

MEMO MEMI MEMo 2 MEM3 

2 8 ZAI ZAI ZAI ZAI 

MEMo 0 . MEMo I MEM2 MEM3 

2 9 ZAlO ZAlO ZAlO ZAIO 

MEMo 0 MEMo I MEM2 MEM3 

2 10 ZA21 ZA21 ZA21 ZA21 

MEMo 0 MEMo I MEMo 2 MEMo 3 

ZA30 ZA30 ZA30 ZA30 
211 

MEMo 0 MEMo I MEM2 MEMo 3 

212 
W031 WOOl W031 WOOl 

MEMo 0 MEMo I MEMo 2 MEMo 3 

2 13 WOl WOl WWI WWI 

MEMO MEMo I MEMo 0 MEMI 

214 
WOll WOll WWII WWII 

MEMO MEMI MEMo 0 MEMo 1 

WOOl WOOl WW21 WW21 
2 15 

MEMo 0 MEMI MEMo 0 MEMI 

2 16 WPIO, WPlO, WPlO, WPlO, 
WP30 WP30 WP30 WP30 

MEMo 0 MEMo 1 MEMo 2 MEMo3 

WPll, WPll, WPll, WPll, 
217 WP31 WP31 WP31 WP31 

MEMO MEMI MEM2 MEM3 

CHIP WOOl W031 WW31 WW31 
SELECI' 

MEMo 0 MEMo 1 MEMo 0 MEMo I 

WRITE WooO WOOO W031 WOOl 

REFERENCE 
MEMo 2 MEM3 MEMo 2 MEMo3 

CPUE CPUF 

woo woo 
MEMo 6 MEMo 7 

WOlO WOlO 

MEMo 6 MEM7 

W020 W020 

MEMo 6 MEMo 7 

WOOO W030 

MEMo 6 MEMo 7 

WOl WOl 

MEMo 6 MEMo 7 

WOll WOll 

MEM6 MEMo 7 

WOOl W021 

MEM6 MEMo 7 

WOOO W030 

MEM4 MEMoS 

ZAI ZAI 

MEMo 4 MEMoS 

ZAlO ZAlO 

MEMo 4 MEMoS 

ZA21 ZA21 

MEMo 4 MEMoS 

ZA30 ZA30 

MEMo 4 MEMoS 

WOOl W031 

MEMo 4 MEMoS 

WWI WWI 

MEMo 6 MEMo 7 

WWll WWII 

MEM6 MEMo 7 

WW21 WW21 

MEM6 MEMo 7 

WPI0, WPIO, 
WP30 WP30 

MEMo 7 MEMo 6 

WPll, WPll, 
WP31 WP31 

MEMo 7 MEMo 6 

WW31 WW31 

MEMo 6 MEM7 

WOOl W031 

MEM4 MEMS 

CPUG CPUH 

WWO WWO 

MEMo 6 MEMo 7 

WWlO WWlO 

MEMo 6 MEMo 7 

WW20 WW20 

MEMo 6 MEM7 

WW30 WW30 

MEMo 6 MEMo 7 

WOO WOO 

MEMo 6 MEMo 7 

WOlO WOlO 

MEM6 MEM7 

W020 W020 

MEMo 6 MEM7 

W030 WOOO 

MEM6 MEMo 7 

ZAI ZAI 

MEMo 6 MEM7 

ZAlO ZAIO 

MEMo 6 MEM7 

ZA21 ZA21 

MEMo 6 MEMo 7 

ZA30 ZA30 

MEM6 MEMo 7 

W031 WOOl 

MEM6 MEMo 7 

WOl WOl 

MEM6 MEMo 7 

WOll WOll 

MEM6 MEM7 

WOOl WOOl 

MEM6 MEM7 

WPI0, WPIO, 
WP30 WP30 

MEMS MEMo 4 

WPll, WPll, 
WP31 WP31 

MEMS MEMo 4 

WOOl WOOl 

MEM6 MEMo 7 

W030 W030 

MEMo 4 MEMoS 

Hardware Trngo 
A-8371 N.A.No 

CRA Y Y-MP 1 TO 8 ADDRESS OUTBOARD FANOUT 

HTV-0834 lOB-24 CRAY PROPRIETARY 

) 

) 



~ 
I 

o 
00 
Vol 
+:>. 

...... 
§ 

I 

tv 
U\ 

() 

~ 
>-<: 

I 
~ 

'''"-,,,/ ~ "~'/ 

DATA ('2") DATA(2') DATA (2') DATA (2') DATA (2') DATA (2' ,2°) DATA (2" ,27) 

(WM34)SS7 (WWJI)"" (WP3I) "7 (WM33)SS7 (WW3I)SS7 (W03I)SS7 (WB3I) SS7 

(WM3O)SS6 (WM31)SS6 (WWlO)'56 (WW3O)SS' ('WP3O) SS6 (WB30)SS' (WOlO)'56 
DATA". •• • .1 (ZAO) DATAtl4 

I DATA (WM24)SS' {WW2I)SS' (WV21) SS' (WM23)SS' (WW21)SS' (W021) ss' (WB21) ss' 

-0110-
H(ZAlo) 

(WMlO)SS4 (WM21)SS6 (WW1I1) SS4 (WW20)SS4 (WV2O) SS4 (WBlO) SS4 (W0l0)SS4 

DATA 
(WWll)SS' (WM13)SS' (WW1I)'S> (WOll) ss' (WBll) SS' (WM14)SS' (WPll) ss' 

DATA"- .' .' ." 
L-.., 

(ZAI) 
(WMIO)SS' (WMll)SS2 (WWIO)SS' (WWIO)SS2 (WPIO) SI2 (WBIO) SS2 (WOlO) SS' 

DATA 

L 
WImlRtAIU bATAtl' 27 21 2° (WM4) SSI (WWI)SSI (WVI) SSI (WM3) SSI (WWI) SSI (W0l) SSI 

~.,~ (I) M1I'I WRmI ENAIILI 
(WMJ) SSG (WMI)SSO (WWO) SSG (WWO) SSO (WVO)SSG (WBO) SSO (WOO) SSO (WM32) S56 

~(WV.!?-.. ADWISSI''') .... ..... ...... f-. ~ ~ (WM2S) ss' 
ADIlOSSCO",.") (WVO) 

/iwPIO' WPlO) (WM22)SS6 ~ .......... 
~(ZAI!l-..s (WM15)SS' 

ADPII<Ua" 
(ZAO) 

6r"~ 
AIDIi.'IS (211.211,210 ,2' ,2. 4 .2" .......... (WM5) SSI 

r~'~ ADDIOI!!S CO" •• ') AmJRI!,.Un" 2. w 2. If 2. t 2.' 2.' 2.. 2. I 2 I 2. °1 .... ) (WM2) SSG 

r CHF SELIICI' 

WIU'I1I 

L 
CHIP'lU!CI' awouo 

(WM35) r"'i(WP3I) SS7 

(WM3';"7 (WPlO)SS' ~(WN32)SS7 
~, ...wmaT f?J "...alDO) (WV1I) SS' 0. (WY30) .56 

(WM23, WM24) 

CPU A 
aossw:al) (WvlO) SS4 ...... (WN22) SS • 1-.j(WM34)SS7 ~(WM33)SS7 ~(WY33) SS7 ~(WN33)SS7 ~(WY32)SS7 H(WM35)S&7 , / ~ 

OUTBOARD aoss 4 ..."....,. (WYlO) SS4 
(WM15) (WPll) ss' ..!.:.! (WM31)sS6 (WMlO)SS6 (WN31)SS6 (WY31)SS6 (WN30) .56 (WM32)ss, 

1108 ..,.,s, """,,4 ~ 
FANOUT (WMI2) FAHOOT (W.IU) (WpIO) SS2 ....:. (WNI1) ss. (WM24)SS' (WM23)ss, (WY13) ss, (WN2J) ss. (WY22) .so (WM2S)ss, 

aoss. ~ ,- "'" ~ S""'" = 
(WM21)SS4 (WMlO)SS4 (WN21)SS4 (WY1I)SS4 (WNlO)SS4 (WM22)SS4 

oess I (WN2) SSI 

L 
1(\VMl. WMI) (WVO) SSG - (WM14)SS' (WM13)SS' (WY13) ss. (WN13)ss, (WY12) ss. (WM15)SS' 

QQ!IS """". OIIPSIIUICT (WYO) SSG (WMll)SS2 (WMIO)SS1 (WNlI)'" (WYll)ss, (WNIO) SS1 (WMI2)SS' 

aoss ° (W.!SO) ....... (WM4) SSI (WM3) SSI (WY3) SSI (WN3) SSI (WY2) SSI ('VMS) SSI FAHOOT ~ 

n.(WT31) 
(WMI) SSG (WMJ) SSG (WNI) sso (WY1) SSG (WNO) SSG (WMl) SSG 

oess1 ADDRESS 
(WT30) (2',1' ,1°) 

"""". ~(WT1I) aoss, I-
(WP3I) SS1 AD1lRBSS ADDRESS ADDRESS AllIlRESS ADDRESS ADDRESS 

~(WT20) I- (2',2") (27,2') (2",ll~l'~ (2' ,2
4
,2') (2",l",2'~ (217,116) 

oess4 
(WPlO) SS6 

,,£d(WTll) ~ 
oess. (WV1I)SS' 

~(WTIO) I-
ooss. (WV2O)'S4 

i:[(WTI) . I- (WPll) ss) 
). OOSSI 

1(ww"WBI) ooss'.""".ITI") (( (WTO) f-- (wpIO)ss. 

8ANltBrfS (2'.1°) -I. 8~~ I-- (WVI) SSI 

L 
el l .Z I,20) (WVO) SSO 

ABatT 
ABaOT 

-

CRAY Y-MP MEMORY A-B37,M HA.N. 

CPU A 1 TO 8 ONBOARD SUBSECTION FANOUT 



~ , 
o 
00 
w 
.j::o. 

...... 
~ , 
tv 
0'1 

~ 

i 
~ 
~ 

DATA (2') DATA(2') DATA (2') DATA (2') DATA (2') DATA(2'.2·) DATA (2'. 2') 

(WM34)'S7 (WW31)'" (WPll) .. , (WM33)U7 31)U7 (W031)'" (WB31) JS7 

DATAet' •• ·) J (ZAD) (WM3O)'" (WM31)JS6 (WW3O)JS6 (WW3O)JS6 (wpJO) JS6 (WBJO)'" (W03O)JS6 

DATA 12" 

I ..... A (WM24)U' (WW21)U' (WV21)'" (WM23)'" (WW21)U' (W021) u' (WB21) u' 

.--.I(ZAIO) (WM2O) .... (WM21)J.S4 (WW2ll) ... (WW2O) .... (WV2O) .... (WB2O) ... (W02O) .... 
no.TA 

(WM14)U' (WW1ljU' (WPII) u, (WMI3)U' (WWII}'" (Wall) SS> (WBII) .. , 
(ZAI) DATA(2' .' .' "1. 

L 
--0 no.TA nATA~.".".~ 

(WMIO)SS' (WM1I)SS2 (WWIO) .... (WWIO) .... (WPIO)U2 (WBIO) .... (WOIO) U' 

aoW1lrnl -.. .. AIUI ........ AIUI (WM4) U, (WWI)'" (WVI) U, (WM3) u' (WWI) U, (WOI) .. , 

~"-~-~ r-' 
AttaII'III ....,...." ... 

(WMO)'" (WMI)'" (WWO) ... (WWO) U' (WVO)'" (WHO) JO' (WOO) SSO (WM32)'" I 

Q(WVIJ-.... .......... (217) 

.... (WM25)'" J ....,....tI'.t'> r+ ~ r .... -. 
I(wPIO' WP30 ",(WVO) ........ (WM22) .... 

rl (ZA1.ll-.u 
.......... (2'.) (WMIS)U' 

(ZAO) @_ .. , ADDItI!SS_(1li,111.110.2. '.1 4,1 " 

AttaII'III (WMS) JO' 

I(WW~~ ADtaaU(1IS~10) AlJDRllSSQU1'" 111 l' 2' 22 l' l' 

C\IBOSI!U!CT (WM2) .SO 

CIIP'1l.IIC.T I (WM33. wr31) ~(WP3I) .. , 
...... 

L 
... A8LII 

OOSS, ~ 2)U' 
(WM32, WT.lO) .H(WP3O) .. , ~....I (WNJ ooss. MfWSI!I..a:r ~ 

k(WM3S)JJ7 
(WM23.WM24 -., (WV21)'" --=-- ...I(wyJO)'" 

CPUB oos.s, J ~ Sl5 
--1(WM34)U7 OUI'BOARD lO, WMlI) (WV2O) .... , •• , (WN22) ~(WM33)U7 ""i(WY33) U7 ~(WN33)U' ~(WY32)U' 

11'08 ooss.. 1 .. ---.-. 
FANOUT 

(WMIS. wrll) (WPII) u, '::iEl." (WY2O) U' (WM31}JJ, (WM3O)JS6 (WN31)SS6 (wy31)- (WN3O)JS6 (WM32)'" 
OOSSJ ooss.. I ~ 

"':::i:"" - ~.~ .... -®-- (WM24)U' (WM23)'" (WY23) .. , (WN23)'" (WY22) ss' (WM2S)'" 

(WM3. WM4) (WVI) u, .... (WYIO) .... (WM21)'" (WM2O) .... (WN21)U' (WY21)'" (WNlJO)'" (WM22)'" 
QOJJ, (WN2) .. , 

(WM14)U' (WM13)'" (wy12)U' 

L 
(WMo,WMI) (WVO) ... '0., (WYI3)u, (WN13)'S> (WMIS)U' 

GalS GalS. C\IBOSIILIICI' (WYO) ... (WM1I)JJ2 (WMIO)'" (WNII)JJ2 (WY1I)SS2 (WNIO)U' (WM12) .... 

.: (W.JSO) .!!.:.!. (WM4) u, (WM3) U, (WY3) JO, (WNJ) JO' (WY2) U, (WM3) JO, 

~(wr31) (WMI) ... (WMO) $SO (WNl) ... (WY1j'" (WNO) $SO (WM2)'" 
GalS, ADDRESS 

(WTJO) (2'. Z'. 2') 
00 .... 

~(WT~, f-
(WP31) SS7 AIlIlRBSS AlJl)RESS AOORESS ADDRESS ADDRESS ADDRESS 

E(WTlJO) I- (2' .2') (2' .2') (2".2".2'~ (2' .2'.2') r.t·.2".Z'~ (217.2'~ 
GalS • 

(wpJO)SS6 

~(WTII) -oass, 
(WV21)'" 

~(WTIO) I--
OCIIS' (WV2O) ... 

~(WTI) r- (WPII)SS' 

I(WW~WB') 
oass, 

OQSS'BANlCBrT(2',[(. (WTO) I-- (WPIO)'" 

RANKBns('lI,10) 1 B~B%s f-- (WVI) .. , 

L 
(22,21,1°) (WVO) ... 

ADatT 
Allan" 

-
CRAY Y-MP MEMORY ... ·8373,., NA.N. 

CPU B 1 TO 8 ONBOA ~D SUBSECTION FANOUT 

'~--......~/ 

.. ,, _____ .J ,J 



~ 
I 

o 
00 
w 
.j:::... 

~ 

EE 
!j 

~ 
;g 
~ 
~ 
~ 
~ 

L 
(WPlo, WPJO) 

:lAo) 
I (WW,Wo., 

L 
CPUC 

OUTBOARD 
11'08 

FANOUT 

L 

1(W~\VlII) 

c:: 

\.J . / -... ........ 

DATA(2') DATA (2') DATA (2') DATA(2') DATA (2') .. DATA(2',20) IlATA(2', 2') , (WM34)'" (WWlI)'" (WPlI) '" (WMlJ)'" (WWlI)'" (WOlI)SS1 (WBlI) SS1 

(WMJO)'" (WMJI),,' (WWJO)'" (WW:m)'" (WPJO) ... (WBJO)'" (WOJO)'" 
DATA".") J (ZAll) 

DATM··' DATA 
(WW2I),,' (WV2I) .. , (WM2J)'" (WW2I)'" (W02I)'" (WB2I) .. , (WM24)'" 

U(ZAI) cmm>'" (WM21)5" (WW1tI)- ('I{W¥)'S< (WV20)'" (WB2O) ... (W020)-DATA 

, (WM14)'" (WW1l)'" (WPll) '" (WMIJ)'" (WWll)'" (WOll) SS' (WBll) SS, 
DATACI',",""" 

L..--. 
(ZAID) 

(WMll)'" (WpIO) ... (WOIO)'" DATA nATA(2' ,1' .2'.12) (WMIO)'" (WWIO) ... (WWIO)'" (WBIO)SS2 

(X) Mm WIJ'IB BfMLa WRI1I!IIfAIILB 
(WM4)SS' (WWI)'" (WVI) ss' (WMJ) ss' (WWI) ss' (WOI) .. , 

~".'~--AraBI! ADDRESS J!1 l' 

(WMO)'" (WMI)SS. (WWO) ... (WWO) ... (WVO) , .. (WBO)'" (WOO) SSG (WMJ7) ... 

d(wv') ADDMi!S(2I1) ~ f-o ~ (WM25)'" ADIlIU!SS Cl 111" ) ACDRESS ~ ~ r :..t(WV!-. (WM22)'" 

~ (ZAI.!lx.m. "'-"'(2") (WMU)SS' 

(ZAO) 

~~.-ADDRBSS (112,2 11,2 10 ,2' ,2· ,1'.2-'4,1'> ...,.,..... 
(WMJ) ss' 

....,.....(2" .• ') iu>ates(2".".".' .' .') 
(WM2) SSG 

W1IJII1 

CIII>'IIU!CT r-i (WMJS, WMJ4) (WPlI) ." 
......... 

0QU1 Clll>SI!UIC1' ~ (WNl2)SS1 b(wMl2.WMJ') .~JO)'" ~ 
OQU, fUQ!D"-SIUICl' ~(WyJO)'" 

(WM2J, WM24 (WV2I) SO, 50·' 

OQU' ~ (WN22) ... 
~(WM34)SS1 '-i (WMJJ) SST ~(WYlJ)'S1 ~(WNl3)SS1 ~(WVJ2)SST H(WM3S)'" -'1WM2O. WM21) (WV20) ... .....:. 

..,. """" "'~(wv20) -(WM15, WMI4 (WPll) ss, • (WMlI) ... (WMJO)SS6 (WN31)'" (WVJl)'" (WNJO) ... (WMJ2)'" ooss, ooss.a """'-, - ~-~ ""'.-'B"""'" (WM24)SS' (WM2J)'" (WY2J) ss, (WN2J)'" (wy22)SS' (WM25)'" """'. 
Ml, WM4) (WVI) ss, 50·' (WYIO) ... (WM21)'" (WM2O)'" (WN21)'" (wy21)'" (WN2O)'" (WM22)'" 
OQU' (WN2) ss, 

(WM14)'" (WMIJ)SS' (WYIl)'" jCWMl. WMI) (W'IO) ... • (WNIJ)'" (wy12)'" (WMI5)SS' 

""'" OQUo aopSI!IJICT (WYO) SS. (WMll)'" (WMIO)'" (WNll)'" (WYll)ss, (WNIO)'" (WM12)'" 

,: (W-~ 20. (WM4) ss, (WMJ) ss, (WYJ) '51 (WNJ) SS, (WY2) ss, (WM5) ss, 

(WMI) ss. (WMO) SSG (WNI) SSG (WYI) SS. (WNO)SSG (WM2) SSG 

~(WTII) ADDRESS """" (2',2',2°) CWTJO) """'. £:::f (WT2oll..., ~ I- (WPlI)SS1 ADDRESS ADDRESS ADDRESS ADDRESS ADDRESS 

ECWT2O) (2' ,2') C2' ,2,) (2".2'~2'~ (2' ,2' ,2 ') t2",2'~2'~ (i',2',) 

""" .. t- (wpJO)'" 

BCWTll) 

"""" 
I- (WV21) '55 

"i:fCWTIO) r- (WV2O)'" 
"""51 

f!j(WfI) t- (WPll) ss, 

"""" (WpIO)'" 
OQU·._BIT(1·)(l (WfO) t-
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•• (2' ,.' ,.') (WVO) SS. 
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n4TAt1" 

DATA pi ,1' ,1 1,20, 

t-SATAa·.1'.1'.2:11 

DATA(t) 

(WMJ4)'S7 

(WMJO)'" 

(WM24)'SS 

DATAcT) 

(WWll)SS' 

(WMJI,..· 
(WW21>"' ' 

(WM21)SSI 

(WW1i)ss, ' 

(WMIi)SS' i 

(WWI)SSI 

DATA (2') 

(WPll) ss, 

(WWlO)'" 

(WV21) SS,I 

(WW2O)SS' 

(WPII) SS.I 

(WWIO) ss,' 

DATA (2') 

(WMlJ)SS' 

(WWlO)SS6 

(WM2J)SS' 

(WWlD)SSI 

(WMIJ)'SS' 

(WWIO)SS" 

DATA (2') 

I~ 
(WPlO) ... 

(WW21)SS" 

(WVlD)SSI' 

(WW1i)SS' 

(WPIO) ... 

(WWI) SSI Ii 

DATA(2',20) 

1 (WOll) SS,I 

(WBlO)'" 

(WOOl) ss, 

(WB2O)SSI 

(WOIi) SS.' 

(WBIO) ." 

DATA(2',2'j 

'(WBlI) ss,1 

(WOlO)SS6 

(WB21) ss, 

(WOlD)'" 

(WB1i) SS.' 

(WOIO) SS2 ' 

f(WW' -::il AOOItmS(1""') 

I (WWlI) 1 ClOP......,. 

--
(WMJS,WMJJ) 

oass, 

I ~~1~~112:::'~ :::::::;::~~;:~~~~~~~~~~~~!!!!!!~~~~!!!!!!~~~~~~~~~~~~~J;~;;;;;;~~;;j:i';::;::J , " ,",",.',.',.' .') 
AmlItI!!SCZ".2w,21t 2:11.·· ' , , ,.) r 

(wpJI) .. , 
"""SI!UICI' 

(WMI)SSO ' 

(WM71J)SSI 

(WM14)SS" 

(WMIO)SS1' 

(WM4)SSI 1 

(WMO) SSO ' 

(WVI) SSI 11-1 ,t.I (WMJ) SSI 

(WWO)SSOI J /~ 
(WOI) SSI 

(WBO) SSG ' (WVO)SSO 

f-. ~ f-. H ~ r 

CPUD 
OUTBOARD 

11'08 
FANOUT 

I (WWI) 

(WMJ2, WMJO) 
oass • 

(WM2J, WM24' 

""'"' 
",,",Cl!I>O)IWMWSIIJICI'/E 

(WV21) .. , 

WM21) 

"""". 
(WMU,WMllJ (WP1i)'" 

"""". (WMii'WMIOJ' FANOUT • (W. SSI) 

I"""" 

"""". ~ 'MJ,WM.} 
oassl 

j<WMO- WMI) 

""""0 
ClOSS ° FANctJT .. (W-SW) 

I-

OOSS' 1lANC..,:II (Wro) I-

BAH'ItBITS (lI,1o) =BI~ I--

I-

(WTll) 
ClOSS' 

I-

I-

I-

ADDRESS 
(2',2 ' ,2°) 

(WPll) .. , 

(WPlO)'SO 

(WV21)'" ' 

(WV2O)SSI 

(WPII) .. , 

(WPIO)SS' ' 

(WVI) SSI • 

'--
ADDRESS 

(2' ,2') 

AIJIlRESS , . 
(2 ,2 ) 
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ADDRESS 
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l(Wo., WB.) 
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\0 ',,--_,.-/' 

DATA!2') DATA(2') DATA (2') DATA (2') DATA (2') DATA(2',2"J DATA (2 ", 2') 

(WMJ4)55' (WW3I)55' (WP31) M7 (WM33)M7 (WW31)'" (W031) M7 (WB31) 55' 

(WM31)SS6 
DATA"'.20) J(LA20) 

""'TA(24) 
(WM3O)SS6 (WW3O)'S6 (WW3O)55' (wp3O)SS6 (WB30) 55' (W03O)SS6 

I ""'TA (WM24)55' (WW21)SS' (WV21) ss' (WM23)ss, (WW21)'" (W021) 55' (WB21) 55' 

(WM2O)SS4 (WM21)SS4 (WWlO)SS4 (WW2D)55' (WVlO)SS4 (WB20)SS4 (WOlO)SS4 HCZA3OJ""'TA 
(WM14)55' (WW11)55' 

(ZA21) DA.TA(2',2' ,2 1,2' (WP11) ss, (WM13)SS' (WWl1)SS' (WOl1)'" (WB11) 55' 

~ bATA DATA(2.· 2' 2' 2~ (WMIO)SS2 (WM11)'S> (WWIO)55' (WWIO)SS1 (WPIO) SS2 (WBIO) SS2 (W0I0)55' 

WII1B IICAIU warm IIrfAIUI 
(WM4)55' (WWI) 55' (WVI) 55' (WM3) 55' 00.....", 

(WM)55. (WMI)'" (WWO) 55. (WWO) ... 

(WV21) ............ 11 

~ .... f-" AIlIlUSS(1I1.M) --~ , (WVlO) 
~I ......... 

~ (LA2O.J.,.".. 
(ZA31) ADtlUSS .. M 

ADmaiS! (111.2",110 .2' ,1 1 ,2'.2' .1'.z4.2') 
AIlDOIISS 

~(115.10) AtIJIESI('1U 1141n 11 2' l' 

I"""....". Ir-J (WM33, WM34) (WP31) M7 GalS, 0IlP SI!UICT 

~(WN32)55' ~(WM3o, WM3I) (WP3O) ... GalS, ~"~SI!UlCT 

(W~~ (WV21) ss' ~(wy3O)SS6 
WMlO) (WV20)SS4 ~ (WN22)SS' ~(WMJ4)SS' "';(WM33)SS' 

/.:;:: (WY2O) SS4 """54 
(WM13, WMI4 (WP1I) ss, (WM31)SS6 (WM3O)SS6 OQSS, OOSS4 ~ 

"':::I:"" - ~.~ --B """.- (WM24)55' (WM23)55' 

, WM3) (WVI) 55, so- (WYIO) SS1 (WM2I)SS4 (WM2O)SS4 

~~ (WVO) ... _ (WN2) 55' (WM14) 55' (WM13)55' 

oooso ClllPSIIUlCT (WYO) ... ooos (WMII)SS1 (WMIO)55' 

,::;. (W-5SII) ~ (WM4) .. , (WM3) 55, 

~(WTII) (WMI) ... (WMO) ... 
0005' ADDRESS 

(WT30) 
(2',2',2') """ .. 8 (WT2.iJ.., ~ 

(WP31)SS' ADDRESS 

£:f~4 
ADDRESS 

t- (2',2") (2' ,2~ 
(WP30)SS6 

,.id"<Wfl1) t-GalS, 
(WV21)SS' 

~(WTIO) t-0005. (WV20).S4 

£:j(Wf:', I- (WPl1)SSS 
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(ll ,21 .2°) 
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4
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t-< (WM2S) 55' 

~(WY32)SS' 

(WN30)SS' 

(WY22) .SS 

(WN2O)SS4 

(wy12)SS' 

(WNIO)SS1 

(WY2) SS, 

(WNl) .... 

ADDRESS 

(i',2",2'~ 

(WM22)SS4 

(WM13) 55' 
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(WM2) SS' 
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H(WM33)SS' 
(WM32)ss, 

(WM25)55' 

(WM22)"4 
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(WMI2)SS1 

(WM3) ss, 

(WM2) sso 

ADDRESS 
(217,2'~ 
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DATA (2') 

(WM34)SS1 

DATA!2') 

(WWll)SS1 

DATA (21) 

(WPjij"ii7 
DATA (2') 

(WMll)SS1 

DATA (2') 

~ 

(WP3O) ... ' 

(WW21)SS" 
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ADDRESS 
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(WVlll)SS6 

(WP1I)SSl 

(WM1I)SS2 
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ADDRESS 
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~w ~~ ~~ ~~ ~~ ~w ~w 

""T4(2' .• ') J (ZAl1) ""T4n<1 1 ~- ~~ ~- ~- ~- ~~ ~-
I ""T4 (W1\D4)'" ~21"'" (WV21) .. , (WM23)'" ~I)'" (W021) ss, (W021) ss, 

H '(Z42I) (WM2O)'" (WM21)'" ~3l)"" (WW2O)... (WV3l).... (W020)'" (W03l)'" ...,.4 
rn T4(2'." .• ' .• ') (WM14)SS' ~II)SS' (WPII) ss, (WM13)SS' (WW1I)ss' (WOII)'" (WOII) ss, 

(ZoUl) 

""'4 ""T4(2'." .• ' .• "> ,(WMIO)SS2 (WM1I)SS2 ~IO)SS' (WW10)SS2 (WPIO)SS2 (WOIO)SS2 (WOIO)SS' 

L 
L--e .............. WlllTBI!NAII,". (WM4) .. , (WWI) SS, (WVI) ss, (WM3) ss, (WWI) ss, (WOI) .. , (WOI) SS'~~5)SS7 

(WOJO) OOWIIITB ......... AIlIlOI!SS ~ .' 

~~ (WM~ ~~ ~~ ~~ ~~ ~~ ~-

d (WVlI) .......... (1" L.. I • La L.o ......... r"'.... ~ r- " r- (WM25) ss' 
;w;rn~~L"""""~~~(2~n~.'~~~~J--4~v,n~---' rIo, WPJO) "I (WV":"'" L-..- (WM22) .... 

r:=:I (ZAlll-.... ~~~W~~~~~~~~~~~~~~~~~~~==~~~=~~~~=~~=j (WM15)SS' 
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(WM2S. Wl'21) (WV21) ", ~ . 

CPU 0 cw;;:~) (WV20)'" ~ ~(WN22)'" ~(WM34)SS' ~~3)SS7 ~(WV33)~ ~ ~(WY32)~ H .. (WM35)---SS7....,.., 

OUTBOARD (WM13.WMI4 (WPII)'" 1~(WV'1J1)'" ~I)... (WM3O)- (WN31)'" (WV31)'" (WNJO)SS' ~2)ss, 
1 TO 8 """'" """". .---- ss, 
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OBJECTIVES - Cray Y-MP CPU Hardware 

Upon completion of this unit the student will be able to: 

• Describe the overall specifications of the CPU module 

• Determine the failing CPU tnodule location, and option type, 
given the failing instruction or operation 

• Describe the main function and differences of each 
specific unit of the CPU module 

• Define with respect to time, utilize the control signals, and know 
w here they are us.ed 

• Trace operands or data through the various units of the CPU 
module to generate the specific Boolean terms 
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CRAY Y-MP 8/32 MEMORY CONTROL 

The CRA Y Y -MP memory control is perfonned on the (Y -) options. There are 60 (Y -) 
options per CPU module, some of which are shared across all of the CPUs modules. 

The memory control function is to resolve Subsection conflicts on the CPU level and Simulta
neous Bank conflicts among the CPU s. Another function of the memory control is to pass the 
address and data along with the controls to the proper section in memory. The memory 
control requires so much logic because of the number of places that any given reference can 
go to. For example, CPU 0 could go to 1 of 4 sections, and within each section to 1 of 8 sub
sections, and within each subsection to 1 of 8 banks. 

Each CPU has its own path to memory. However, this path can be separated into the four 
sections and not cause a conflict. When more than one port wants the same section, it is 
referred to as Subsection conflict and is resolved by the Port A, B, C, and D priorities. Port D 
is used by Fetch and has the highest priority. Ports A, B, and C with and odd increment 
would go fIrst. I/O uses Port D when there are no Subsection conflicts or when an I/O Time
out occurs. I/O Timeout occurs when a counter has been enabled for a count of 37

8
; a Sub

section conflict will Enable the counter. 

Once the CPU reference has determined the section, the subsection is then selected. Within 
the subsection the CPU can run into a conflict or competition for a specifIc bank. This occur
rence is called a Simultaneous Bank conflict. A preset priority scheme determines which 
CPU will get to use the bank. The priority scheme allows each CPU to be fIrst somewhere in 
memory, depending upon which section and subsection is being accessed. 

The priorities are broken into CPU letters (A - H) where CPU (A) has highest priority and 
CPU (H) has the lowest priority. This priority is created by wiring the CPU module into the 
memory module such that depending on the reference to memory, CPU 0 can become CPU 
(A - H). For example, if CPU 0 were to go to Section 0, Subsection 0, it would become CPU 
(A) or if CPU 0 were to go to Section 0, Subsection 2, it would become CPU (H) , or last 
priority. The diagram below shows all combinations. 

I SECTION 0 I 

PRIORITIES a b c d e f R h PRIORITIES 
CPU CPU CPU CPU CPU CPU CPU CPU 

SSO 0 1 2 3 7 6 S 4 SSO 
SSI 0 1 2 3 7 6 S 4 SSI 

SS2 4 , 6 7 3 2 1 0 SS2 

SS3 4 S 6 7 3 2 1 0 SS3 

SS4 0 1 2 3 7 6 S 4 SS4 

SSS 0 1 2 3 7 6 S 4 SSS 

SS6 4 S 6 7 3 2 1 0 SS6 

SS7 4 S 6 7 3 2 1 0 SS7 

I SECTION 2 I 

PRIORITIES a b c d e f R h PRIORITIES 

CPU CPU CPU CPU CPU CPU CPU CPU 
SSO 2 3 0 1 S 4 7 6 SSO 
SSI 2 3 0 1 S 4 7 6 SSI 

SS2 6 7 4 S 1 0 3 2 SS2 

SS3 6 7 4 , 1 0 3 2 SS3 

SS4 2 3 0 1 S 4 7 6 SS4 

SSS 2 3 0 1 S 4 7 6 SSS 

SS6 6 7 4 S 1 0 3 2 SS6 

SS7 6 7 4 , 1 0 3 2 SS7 
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ISECI'ION 11 
b c d e 

CPU CPU CPU CPU 
2 3 0 4 
2 3 0 4 

6 7 4 0 

6 7 4 0 

2 3 0 4 

2 3 0 4 

6 7 4 0 

6 7 4 0 

I SECTION 3 I 

b c d e 
CPU CPU CPU CPU 

0 1 2 6 
0 1 2 6 

4 S 6 2 

4 S 6 2 

0 1 2 6 

0 1 2 6 

4 S 6 2 

4 S 6 2 

f 
CPU 

7 
7 

3 

3 

7 

7 

3 

3 

f 
CPU 

S 
S 

1 

1 

S 

S 

1 

1 

g h 
CPU CPU 

6 S 
6 , 
2 1 

2 1 

6 S 

6 S 

2 1 

2 1 

g h 
CPU CPU 

4 7 
4 7 

0 3 

0 3 

4 7 

4 7 

0 3 

0 3 
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One of the unique aspects of the memory control is theway in which bank: conflicts are deter
mined and resolved. Both the CPU and memory module check for memory bank conflicts. The 
CPU module will determine if a bank: conflict occurs and resolve the conflict using the priority 
scheme described previously. The memory module must also determine if a bank: conflict will 
occur and resolve the conflict using the same priority scheme as the CPU used. On a read refer
ence both the CPU and memory module must come up with the same answer in order for the 
read data to be selected properly within the CPU module. 

The section conflict resolves conflicts between the ports and the sections. If Port A wants Sec
tion 0 and Port B also wants Section 0, we have a section conflict. To resolve a section conflict, 
the rules are as follows: 

• When Port D is being used by fetch, or by I/O during an I/O timeout condition, it has 
the highest priority. Port D with I/O and no I/O timeout would have the lowest 
priority. 

• Odd increment has the next highest priority. If Port A has an odd increment and Port 
B has an even increment, then Port A would have the higher priority. 

• If more than one port has an even or odd stride or increment, the frrst port issued has 
the highest priority. To determine which port has fIrst issued is dependent upon what 
ports have reservations. If Port A was reserved fIrst, then Port A would be first issued, 
so Port A would have higher priority over Port C or B. If Port C was reserved next, 
then Port C would have higher priority over Port B. 

• A Gather/Scatter instruction defaults to an odd increment. 

• Scalar reference will go active only after the block references run to completion. 

Ports A and B are used for a read operation of memory. Port A is used by B registers, Address 
and Scalar registers, and Vector registers. Port B is used by vector T. Port C is used by vectors, 
Bfr registers and NS registers on a write to memory. Port D is used for both reads and writes to 
memory by fetch and I/O. A fetch write can occur on a control dump after a deadstart. 

Write Data Sequence 

Data is written to memory using Port C or Port D. Before the data is sent to memory, it must 
have 8 check bits appended to the 64-bit word. Data arrives to the (yC, YD) options from the 
Vector register, Scalar register, Address register, BIT registers, instruction buffers, and from I/O. 
I/O data would have previously generated check bits on the (YR12 - YR15) options on a LOSP 
channel, or performed SECDED on a msp or vmsp channel. If a subsection conflict occurs, 
the previously read data would get stacked. There are eight stacks 0 - 7, that are addressed by 
a Write pointer or a Read pointer. When the Read pointer is equal to the Write pointer, the 
stack is not used. When the Read pointer is not equal to the Write pointer the stack is used. 
Port D bypasses the check bit generation on the (yC) options and supplies its own check bit 
on the (YC) options R terms. Port D also bypasses the stacks. The (YC -YD) option steers 
the data and check bits to the proper section, supplied by the (YK) section Enable terms. 
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Address Sequence Generation 

In order to address memory, all references must be added to the DBA or rnA, except for I/O and 
Exchange which are absolute. The Port A, B, or C Address Add is performed on the (YE, YF) 
options. Generally what gets added is (Ah + DBA + Ak), (Ah + DBA + Vk), (Ah + DBA + 1) 
for a Vector reference, or (Ah + DBA + jkm) or (Ah + DBA + nm) for a Scalar reference. 

When adding (Ah + DBA + Vk) for a Vector Memory reference, and the Port receives a Subsec
tion conflict, the (VK) operand previously read out of the Vector register must be stacked. The 
(VK) operand is stacked on the (YI, YJ) option which are also used to multiplex data into the A 
registers. There are four stacks 0 - 3 for (VK) operand. The stacks operate similarly to the (YD, 
YC) stacks. 

During a Fetch operation (rnA + P) is added and this is perfonned on the (YZ, YH) options. The 
(YZ, YH) will also compare (P + rnA) against ILA. If the (P + rnA) is equal to or above the 
ILA, the (YH) option will generate a Program Range Error to the (YB) option. 

The (YB) option is used to check Ports A, B, or C Absolute address against the DLA. If the 
Absolute address is equal to or greater than the DLA, an Abort signal is sent to the appropriate 
section to stop the reference. The Program Range Error sent from the (YH) option will also 
generate an ABORT signal to a particular section in memory. 

The (Y A) options are used to multiplex the address from Ports A, B, C, or D to Sections 0 - 3 in 
memory. The (Y A) will send address bits (25 - 27) to the CPU modules and to the memory mod
ules to determine a Bank conflict amongst the CPU s. 

Control Sequence 

The port references A, B, C, or D come into the (yK) options from the (YE, YZ) options. Be
fore a port can make a request, it must fIrst check to see if the requesting subsection is busy or if 
the port is holding on a conflict. When the port runs into a conflict, the (YK) will send out a 
Subsection conflict to the (yC, YD, YI, YJ). This will stack the data which is to be written into 
memory or address and stop the reads of the data and address. When the port is released, the 
(YK) will send its section Enable and 550,551,552, 553, Go Subsection (GOSS) 0 - 3, GOSS 
4 - 7 bits to the (YL). The (YL) will decode the GOSS bits and send a GOSS 0 - 7 to memory 
and to the CPU modules. The (YAs) will send the address to the memory modules and the Bank 
address bits (25,26,27) to the CPU modules. The CPUs receive the GOSS back into the (YLs) 
along with address bits (25,26,27). The (YL) option will now check for a Simultaneous Bank 
conflict, or a conflict between CPU s wanting the same bank. The diagram on the next page 
memory module will also be checking for the same bank conflicts on the (ZX) options. The 
(YLs) will check for CPU (A - H) having similar banks, and then will release the subsection if no 
conflict, or will release the highest priority CPU (A - H) when conflict occurs. The subsection 
released is then sent out to the proper CPU (A - H) (YM) options. 

The (YM) option within the CPU s will decode the release subsection and determine which Port 
AlBID can be released from the release Subsection 0 -7. The (YM) option will generate the Port 
AlBID release conflict to the (YM, YN, YK) options. The Port A/BID release conflict will then 
generate the release Subsection 0 - 7 which is sent to the (YK) option. The (YK) option upon re
ceiving the Port AlBID release will release the port Subsection conflict which allows another ref
erence with that port. The release Subsection 0 - 7 allows the section to be used again by any 
Port AIB/CID. 
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CPU 0 CPU 1 
(YLO) GOSS 0-7 SECTION CPU 0 CPU 2 
(YL1) 0 CPU 0 CPU 4 

-CRAY Y-MP/2 
-CRAY Y-MP/4 
-CRAY Y-MP/8 

CPU 0 (YL2) 
(YL3) ... (YLO) SSO SS4 
(YA-) -:. (YL1) SS1 SS5 

(YLO) I-- (YL2) SS2 SS6 

(YL1) (YL3) SS3 SS7 
CPU 1 (YL2) 

(YL3) 
CPU 0 CPU 1 (YA-) SECTION CPU 0 CPU 2 

(YLO) ~ GOSS 0-7 1 CPU 1 CPUS 
(YL1) .. 

CPU 2 
. (YLO) SSO SS4 (YL2) 

(YL3) (YL1) SSt SS'i 
(YA-) ... (YL2) SS2 SS6 . 

(YL3) SS3 SS7 (YLO) ~ 

-CRAY Y-MP/2 
-CRAY Y-MP/4 
-CRAY Y-MP/8 

(YL1) 
CPU 3 (YL2) 

(YL3) 
(YA-) CPU 0 CPU 1 

SECTION CPU 1 CPU 3 
-CRAY Y-MP/2 
-CRAY Y-MP/4 

(YLO) I- 2 CPU 2 CPU 6 -CRAY Y-MP/8 
(YL1) 

CPU 4 (YL2) GOSS 0 -7 .. (YLO) SSO SS4 .. 
(YL3) mIT SS1 SS5 
(YA-) ... (YL2) SS2 SS6 .. 
(YLO) i-----' (YL3) SS3 SS7 

CPU 5 
(YL1) 
(YL2) 
(YL3) 

CPU 0 CPU 1 (YA-) 
SECTION CPU 1 CPU 3 

-CRAY Y-MP/2 
-CRAY Y-MP/4 

(YLO) 1----4 3 CPU 3 CPU 7 -CRAY Y-MP/8 
(YL1) 

CPU 6 (YL2) GOSS 0-7 (YLO) SSO SS4 
(YL3) ... (YL1) SS1 SS5 
(YA-) :. (YL2) SS2 SS6 --.. 
(YLO) 10- (YL3) SS3 SS7 
(YL1) 

CPU 7 SIMULTANEOUS BANK CONFLI CT (YL2) 
(YL3) 

BANK BITS (27 ,26 , 2~ (YA-) 

(YLO) ----i .. ~ SECTION 0 
(YL1) .. SECTION 1 
(YL2) .. SECTION 2 
(YL3) .. SECTION 3 

(YLO) -~ .. ~ SSO, SS4 
(YL1) .. SS1, SS5 
(YL2) .. SS2, SS6 
(YL3) .. SS3, SS7 

Hardware Trng. 
A-6233A J.E.S. 

CRAY Y-MP GOSS 0-7 EXTERNAL FANOUT 
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When a Port Section conflict occurs, the (YM) will prioritize Ports A, B, D such that A has high- / . " 
est priority, then B, then D.Basically, there is a three clock period (CP) window in which the ') 
data must be selected from the memory module before another Read Reference to memory 
would over write the data so that Ports A, B, and D must select their data within this time. The 
Release Subsection sent to the (YK) clears the section busy, allowing any ports to access the 
section while the Release conflict A, B, D sent to the (YK) will continue to hold the release until 
the Release conflict goes away. 

When a conflict occurs, the (YM) generates a Release conflict, which means the release has a 
conflict on Ports A, B, D or that the port is unable to release. The Release conflict could be 
generated if it is not the highest priority or if the SS Release is not present for the (YL) option. 

Prior to getting the SS Release from the (YLs), the (YM) option will asume that a conflict exists, 
causing the (yK, YO, YN) to latch and hold its information. Once the SS Release arrives, the in
formation is advanced. The (YO, YH) option could have four references backed up at one time. 

Mter the (YM) has gone through Bank Busy which was spent on the (YO, YN) option and the 
Bank conflicts, it will supply the (YP) option with the section selects for the Read data. The port 
selects are supplied from the (YN) option at RCON + 2 time to the (YP) option for Port Select 
AlBID. 

The data is then sent to the appropriate (YR) options where SECDED is performed before the 
data is sent to the A registers, S registers, V registers, Bff registers, or instruction buffers. 

Subsection Conflict 

The Subsection conflict is determined on the (YK) option, and will prevent a reference to a 
subsection which has been previously referenced within the same section. The reference which 
was held on a Subsection conflict is allowed to procede once that subsection receives a Release 
Subsection from the (YM) option. 

A Subsection conflict is caused by two or more references to the same subsection within the 
same section for a particular CPU. 
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00 
Vl 
.J::>. 

1-0 
1-0 
I 
'-l 

~ 
~ 
~ 
~ 
~ 
~ 

\,----,' 
\~' 

CPU 0 
(YOO) 

(JDO) (YKO - I) (YNO) 
PORT AlBIC PORT SS CON1ROL 

RESERVATION PRIORITY CONFLICT (YMO, YMI L.!D!:ELA!:!.!Y~--l~~:--' 
(YZO) ~iASE (YP) 

PORT D CONFLICT 

COMMOM CONTROL 

MEMORY 

RELEASE SSO - 7 

(YLO - 3) 
~ BANK l
I r+iCONFLICT 

(Z)(-) (Z-) 

L..-

BANKSS 
SELECT 

DATA, 
I +-+I (Z)(-) ADDRESS (ZR) (ZS) 
L.t+I BANK CON1ROL BANK SSO _ 7 t-

CPU 1 

(JDO) 
PORT PORT 

RESERVATION PRIORITY 

(YZO) 
PORTD 

(YKO - I) 
ss 

CONFLICT 

BANK 

27 26 25 

(YL, Z)(' 

CONFLICT SELECT SELECT SELECT 

(YM) 
SS 

RELEASE 
CONFLICT 

SUBSECTION 

24 23 22 

(YK) 

SECTION 

21 20 

(JD) 

(YP) 

RFADDATA 
SELECTION 

PORTA 
SECDED 

Hardware Trng. 
A-6433A J.E.S. 

CRAY Y-l\1P MEMORY CONTROL 

,~/ 



Addressing 

The memory uses a 25-bit address which consists of Section Select, Subsection Select, Bank Select, 
Chip Address, and Chip Select bits. The figure below shows the memory address bits. 

Bit 2423222120 19 18 17 1615 1413 121110 9817651432110 

~ 
t I I Bk. SS Sec. 

Gnp Select f 
Chip Address ------'-

Memory Address Bits Using 64K Storage Chip 

As the address increments sequentially, first the selection steps through the four sections in turn, 
then it starts toggling through the eight subsections, and eventually steps through the banks. The 
chip address is used within the storage chip. The Chip Select signal selects one of the two 
physical groups of storage chips on the module. 

Addressing on CRAY Y-MP/l Mainframe 

On a CRA Y Y-MP/14 address bits (2 5 - 27) are forced by the eight CPU references, so that an 
internal address (28) becomes internal address (25), and every other bit moves down three positions. 

I t 
Bit 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 817 6 514 3 211 0 

X X X 1 1 + I X X f SS Sec. .~ 
t C.S. + ) 

Chip Address 

Addressing on CRAY Y-MP/28 Mainframe 

Address bits (26,27) are forced by four CPU references. 

Il 
Bit 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 817 61 5 J4 3 211 0 

X X I I + I X X Bk S S Sec. t C.S. ~-------.+~-....,}' 

Chip Address 

Addressing on CRAY Y-MP/416 Mainframe 

Address bit (27) is forced by two CPU references. 

n 
Bit 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 81716 514 3 211 0 

XI L----,--.....11 + I I Bk. S S Sec. t C.S. + 
Chip Address 

Hardware Tmg. 
YM111068 J.E.S. 
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• 1 MODULE PER SECTION; 72 BITS PER MODULE 
• 4 TOTAL MEMORY MODULES 
• 32 BANK MACHINE 
• 1 BANK PER SUBSECTION 
• MEMORY ADDRESS 

MEMORY ADDRESS: 
24232212120 

MEM.O 
.. ... '" '" t '" .. -1-1 "I-. '" ~ "i. 'M '" '" 
~ 

.. 
~ 7.- ~ ~ '" "'", -", '" '" '" 

000 001 010 011 100 101 110 III 

ABC DE F G H 
BK. 0 BK. 1 BK. 2 BK. 3 BK. 4 BK. 5 BK. 6 BK. 7 

221 ___ 2 8 27 26 25 

INT. ADDRESS SS SEC. 

BANK BITS FORCED 

On a CRA Y Y -MP/832, bits 2 5, 2 6, and 27 of the 
absolute address designates the bank being referenced. 
On a CRA Y Y -MP/14, the bank bits are forced conditions. 
Because the bank bits are not needed from the absolute 
address, bits 2 5, ?-z6, and 27 become Internal address 
bits 20, 2 1, and 2 respectively. 

'--------- (BIT 2 10 CPU B PATH) -----------....., 

EXAMPLE: EFADDRESS' ml~I"OI 
111011000110001 

INT. ADDRESS BANK SS SEC. 
(FORCED) 

RESULT: BANK = 1 SS = 4 SEC. = 1 

CPU B PATH 

Harriware Tmg. 
A-7774A J.E-S. 

CRAY Y-MP/14 MEMORY LAYOUT 
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SECTION 0 

SECTION 1 

SECTION 2 

SECTION 3 

HTV-0834 

SSO SSI SS2 SS3 SS4 SS5 SS6 SS7 

0 4 10 14 20 24 30 34 
40 44 SO 54 60 64 70 74 

100 104 110 114 120 124 130 134 
140 144 150 154 160 164 170 174 
200 204 210 214 220 224 230 234 
240 244 2SO 254 260 264 270 274 
300 304 310 314 320 324 330 334 
340 344 350 354 360 364 370 374 

CPU 0 CPU 0 CPU 0 CPU 0 CPU 4 CPU 4 CPU 4 CPU 4 - CRAY Y-MP/8 
CPU 0 CPU 0 CPU 0 CPU 0 CPU 2 CPU 2 CPU 2 CPU 2 - CRAY Y-MP/4 
CPU 0 CPU 0 CPU 0 CPU 0 CPU 1 CPU 1 CPU I CPU I - CRAY Y-MP/2 

(YLO) (YLl) (YL2) (YL3) (YLO) (YLl) (YL2) (YL3) 

SSO SSI SS2 SS3 SS4 SS5 SS6 SS7 

I 5 11 15 21 25 31 35 
41 45 51 55 61 65 71 75 

101 105 111 115 121 125 131 135 
141 145 151 155 161 165 171 175 
201 205 211 215 221 22S 231 235 
241 245 251 255 261 265 271 275 
301 305 311 315 321 325 331 335 
341 345 351 355 361 365 371 375 

CPU I CPU I CPU I CPU I CPU 5 CPU 5 CPU 5 CPU 5 - CRAY Y-MP/8 
CPU 0 CPU 0 CPU 0 CPU 0 CPU 2 CPU 2 CPU 2 CPU 2 - CRAY Y-MP/4 
CPU 0 CPU 0 CPU 0 CPU 0 CPU 1 CPU I CPU I CPU I - CRAY Y-MP/2 

(YLO) (YLl) (YL2) (YL3) (YLO) (YLl) (YL2) (YL3) 

CPU 0 (YLO- Yl3) GO SUBSECTION 0 - 7 TO SECTION 0 - 3 
CPU 1 (YLO- Yl3) GO SUBSECTION 0 - 7 TO SECTION 0 - 3 
CPU 2 (YLO- YL3) GO SUBSECTION 0 - 7 To SECTION 0 - 3 

CPU 3 _(YLO- Yl3) GO SUBSECTION 0 - 7 TO SECTION 0 - 3 
CPU 4 

CPU 5 
CPU 6 

CPU 7 

SSO SSI 

2 6 
42 46 

102 106 
142 146 
202 206 
242 246 
302 306 
342 346 

CPU 2 CPU 2 
CPU 1 CPU 1 
CPU 0 CPU 0 

(YLO) (YLl) 

SSO SSI 

3 7 
43 47 

103 107 
143 147 
203 207 
243 247 
303 307 
343 347 

CPU 3 CPU 3 
CPU 1 CPU 1 
CPU 0 CPU 0 

(YLO) (YLl) 

(YLO- Yl3) GO SUBSECTION 0 - 7 TO SECTION 0 - 3 
(YLO- Yl3) GO SUBSECTION 0 - 7 TO SECTION 0 - 3 
(YLO- Yl3) GO SUBSECTION 0 - 7 TO SECTION 0 - 3 

(YLO- Yl3) GO SUBSECTION 0 - 7 TO SECTION 0 - 3 

SS2 SS3 SS4 SS5 SS6 SS7 

12 16 22 26 32 36 
52 56 62 66 72 76 

112 116 122 126 132 136 
152 156 162 166 172 176 
212 216 222 226 232 236 
252 256 262 266 272 276 
312 316 322 326 332 336 
352 356 362 366 372 376 

CPU 2 CPU 2 CPU 6 CPU 6 CPU 6 CPU 6 
CPU 1 CPU 1 CPU 3 CPU 3 CPU 3 CPU 3 
CPU 0 CPU 0 CPU 1 CPU 1 CPU 1 CPU 1 

(YL2) (YL3) (YLO) (YLl) (YL2) (YL3) 

SS2 SS3 SS4 SS5 SS6 SS7 

13 17 23 27 33 37 
53 57 63 67 73 77 

113 117 123 127 133 137 
153 157 163 167 173 177 
213 217 223 227 233 237 
253 257 263 267 273 277 
313 317 323 327 333 337 
353 357 363 367 373 377 

CPU 3 CPU 3 CPU 7 CPU 7 CPU 7 CPU 7 
CPU 1 CPU 1 CPU 3 CPU 3 CPU 3 CPU 3 
CPU 0 CPU 0 CPU 1 CPU 1 CPU 1 CPU 1 

(YL2) (YL3) (YLO) (YLl) (YL2) (YL3) 

Hardware Tmg. 
A-6221A J.E.S. 

_ CRAY Y-MP/8 
- CRAY Y-MP/4 
- CRAY Y-MP/2 

- CRAY Y-MP/8 
- CRAY Y-MP/4 
- CRAY Y-MP/2 

CRAY Y-MP SIMULTANEOUS BANK CONFLICT (YL) 
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• 4 MODULES PER SECITON; 18 BITS PER MODULE 

SECITON 

SUBSECITON 

0 

CPU 1 
PATH 

2 

3 

• 16TOTALMEMORYMODULES 
128 BANK MACIDNE 
4BANKSPERSUBSECITON 

• MEMORY ADDRESS 

MEMO (20- 28 ) 

MEMI (218_ 226 ) 

MEM2 (2 36- 244) 

MEM3 (254- 2 62) 

BITS 0 - 8, 18 - 26, 
36-44,54- 62 

0 1 2 

0 2 0 2 0 2 
1 3 1 3 1 3 
4 6 4 6 4 6 
5 7 5 7 5 7 

0 0 0 0 0 0 

A H G B E D 

C F A H G B 

E D C F A H 

G B E D C F 

YL CONFLICT CHECKS 

SEC. 0 1 2 

0 2 0 2 0 2 0 
1 3 1 3 1 3 1 

SS 4 6 4 6 4 6 4 
5 7 5 7 5 7 5 

0 A H G B F C D 

C 
P C F B G H A E 
U 

P 
A 
T 2 F C D E A H G 
H 

3 H A E D C F B 

HTV-0834 

3 0 

0 2 0 2 
1 3 1 3 
4 6 4 6 
5 7 5 7 

0 0 1 1 

C F B G 

E D D E 

G B F C 

A H H A 

MEMO (29 _ 217) 

MEMI (227_ 235) 

MEM2 (245_ 253) 

MEM3 (263_ 271) 

BITS 9-17,27 - 35, 
45 - 53,63-71 

1 2 

0 2 0 2 
1 3 1 3 
4 6 4 6 
5 7 5 7 

1 1 1 1 

H A F C 

B G H A 

D E B G 

F C D E 

3 

0 2 
1 3 
4 6 
5 7 

1 1 

D E 

F C 

H A 

B G 

£13-- 28 27126 
lNT.ADDR B 

21 

BANKBIT(22tFORCE~J -
Bits (25 ) and (26) of the A 
are bank bits (20 ) and (2 1 ) 

bsolute address 
respectively. On 

eAbsolute 
CRAYY-MP4 

use bank bit (2 2) 

a CRAYY-MPS bit (27) ofth 
address is bank bit (22). On a 
bank bit (2 2 ) is fon:ed. Beca 
does not come from bit (27) 
address, bit (27 ) becomes lot 
bit (20). 

of the Absolute 
emal address 

(BIT (210)CPU !! PATH) 

3 EXAMPLE: FAILURE ADDRESS: 
2 BIT (210) 
3 CPU 0 
6 
7 

E 
RESULT: BANK 6, SS 4, SEC. 1 

BITS (29 _217) CPU HPATH MEMO 
D 

B 

G 
HsrdNtn 1/TIg. 

A-mIB J.E.S. 

eRA Y Y-MP4/xy 
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~ 
o 
00 w 
~ 

--I --

~ 
;g 
~ 
~ 
~ 
~ 

SECJ10N 

SUBSECJ10N 

CPU 0 

PATH 1 

• 2 MODULES PER SECTION; 36 BITS PER MODULE 
• 8TOTALMEMORYMODULES 
• 64 BANK MACHINE 
• 2 BANKS PER SUBSECTION 
• MEMORY ADDRESS 

(20 - 28 ) (29_ 217) MEMO MEMO 
MEMI (236 _ 244) MEMI (245 _ 253) 

0 1 2 3 0 I 2 3 

0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 
1 3 1 3 1 3 1 3 1 3 1 3 1 3 1 3 
4 6 4 6 4 6 4 6 4 6 4 6 4 6 4 6 
5 7 5 7 5 7 5 7 5 7 5 7 5 7 5 7 

OOX OOX OOX OOX 01X o IX 01X o IX 

A H H A A H H A B 0 o B B 0 o B 

H A A H H A A H o B B 0 o B B 0 

(BIT 2 

YL CONFLICT CHECK 

SEC. 0 1 2 3 

(218_ 2 26 ) (227_ 2 35 ) MEMO MEMO 
MEMI (zS4 _ 262) MEMI (263 _ 271) 

0 I 2 3 0 1 2 3 

0 2 0 2 0 2 0 2 0 2 0 2 0 2 0 2 
1 3 I 3 1 3 1 3 1 3 1 3 1 3 1 3 
4 6 4 6 4 6 4 6 4 6 4 6 4 6 4 6 
5 7 5 7 5 7 5 7 5 7 5 7 5 7 S 7 

lOX lOX lOX lOX llX llX llX llX 

C F F C C F Fe D E E D DE E D 

F C C F F C C F E D D E ED D E 

CPU B PATH) - ------. 

MEMORY ADDRESS: 

2'1:1._-2827261 2
S 124232212120 

BANK SS SEC. lNl.J\UU~;) 

BANK BITS (2~21) FORCED 
~ 

Bit 25 of the absolute address i 
Y -~8, bits 2~ ~d 27 of the 8 

bank bit zO. On a CRA Y 
ute address an: bank bits 21 
-MP2, bank bits 21 and 22 
dildo not come from the 

absolute address, bits 26 and 27 become part of the Internal 
address. Bit 26 becomes Internal address bit 20. Bit 27 becomes 
IntemaI address bi121. 

I 

0 2 0 2 0 2 0 2 
EXAMPLE: FAILURE ADDRESS: 7321 8 = ... l)J O~I~mOO 01 

SS 
1 3 1 3 
4 6 4 6 
5 7 5 7 

C 
P 0 A H G B 
U 

P 
A 

1 H A B G T 
H 

1 3 1 
4 6 4 
5 7 5 

C F E 

F C D 

3 I 
6 
7 

Di 

I 

E 

I 

BIT 2
10 fffflfl U 

CPU 1 11101101010001 

INT. ADDRESS BANK SS SEC. 
(21,22 

FORCED) 

RESULT: BANK = 2 SS = 4 SEC. = 1 

BITS(29 _217) CPU B PATH MEM 0 

eRA Y Y -MP2/XY MEMORY LAYOUT 

'---....../ 
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CRA Y X-MP MEMORY REFERENCE 
INSTRUCTIONS X-MODE 

SCALAR REFERENCE 
10hijkm - Read from Memory address specified by ((Ah)+Gkm)+(DBA)) to 

Ai (Ah¢O) . 
100ijkm - Read from Memory address specified by (Gkm)+(DBA)) to Ai (Ah = 0) 
10hiOOO - Read from Memory address specified by ((Ah)+(DBA)) to Ai (Ah -:1= 0) 

llhijkm - Write (Ai) to Memory address specified by ((Ab)+Gkm)+(DBA))(Ah-:l=O) 

llOijkm -. Write (Ai) to Memory address specified by (Gkm)+(DBA)) (Ah = 0) 
llhiOOO - Write (Ai) to Memory address specified by ((Ah)+(DBA)) (Ah -:1= 0) 

12hijkm - Read from Memory address specified by ((Ah)+Gkm)+(DBA)) to 
Si (Ah-:l=O) 

120ijkm - Read from Memory address specified by (Gkm)+(DBA)) to Si (Ah = 0) 
12hiOOO - Read from Memory address specified by ((Ah)+(DBA)) to Si (Ah -:1= 0) 

13hijkm - Write (Si) to Memory address specified by ((Ah)+Gkm)+(DBA)) (Ah -:1=0) 
130ijkm - Write (Si) to Memory address specified by (Gkm)+(DBA)) (Ah = 0) 
13hiOOO - Write (Si) to Memory address specified by ((Ah)+(DBA)) (Ah -:1= 0) 

BIT REGISTER BLOCK REFERENCE 
034ijk - Read (Ai) word from starting Memory address ((AO)+(DBA)) to Bjk 
035ijk - Write (Ai) words to starting Memory address ((AO)+(DBA)) from Bjk 

. 036ijk - Read (Ai) words from starting Memory address ((AO)+(DBA)) to Tjk 
037ijk - Write (Ai) words to starting Memory address ((AO)+(DBA)) from Tjk 

VECfOR REGISTER BLOCK REFERENCE 
176iOk - Read (VL) words into Vi from Memory address specified by ((AO)+(DBA)) 

incremented by (Ak) 
176iOO - Read (VL) words into Vi from Memory address specified by ((AO)+(DBA)) 

176ilk -

1770jk -

1770jO -

1771jk -

HTV-0834 

incremented by one 

Read (VL) words from Memory address specified by ((AO)+(Vk)+(DBA)) 
to Vi (Gather) 

Write (VL) words from Vj to Memory address specified by ((AO)+(DBA)) 
incremented by (Ak) 
Write (VL) words from Vj to Memory address specified by ((AO)+(DBA)) 
incremented by one 

Write (VL) words from Vj to Memory address specified by ((AO)+(Vk)+ 
(DBA)) (Scatter) . 

YM11107 
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CRA Y Y-MP MEMORY REFERENCE 
INSTRUCTIONS Y-MODE 

SCALAR REFERENCE 
10hijkmn - Read from Memory address specified by «Ah)+(run)+(DBA)) to 

Ai (Ah-:t- 0) .. 
l00ijkmn - Read from Memory address specified by «nm)+(DBA)) to Ai (Ah = 0) 
10hiOOOO - Read from Memory address specified by «Ah)+(DBA)) to Ai (Ah -:t- 0) 

Ilhijkmn - Write (Ai) to Memory address specified by «Ah)+(nm)+(DBA)) (Ah -:F- 0) 
llOijkmn - Write (Ai) to Memory address specified by «nm)+(DBA)) (Ah = 0) 
llhiOOOO - Write (Ai) to Memory address specified by «Ah)+(DBA)) (Ah::F- 0) 

12hijkmn -

120ijkmn -
12hiOOOO -

13hijkmn -
130ijkmn -
13hiOOOO -

Read from Memory address specified by «Ah)+(run)+(DBA)) to 
Si (Ah ::F- 0) 
Read from Memory address specified by «nm)+(DBA)) to Si (Ah = 0 ) 
Read from Memory address specified by «Ah)+(DBA)) to Si (Ah ::F- 0) 

Write (Si) to Memory address specified by «Ah)+(nm)+(DBA)) (Ah::F- 0) 
Write (Si) to Memory address specified by «nm)+(DBA)) (Ah = 0) 
Write (Si) to Memory address specified by «Ah)+(DBA)) (Ah::F- 0) 

BIT REGISTER BLOCK REFERENCE 
034ijk - Read (Ai) word from starting Memory address «AO)+(DBA)) to Bjk 
035ijk - Write (Ai) words tostarting Memory address «AO)+(DBA)) from Bjk 

036ijk - Read (Ai) words from starting Memory address «AO)+(DBA)) to Tjk 
037ijk - Write (Ai) words to starting Memory address «AO)+(DBA)) from Tjk 

VECTOR REGISTER BLOCK REFERENCE 
176iOk - Read (VL) words into Vi from Memory address specified by 

«AO)+(DBA)) incremented by (Ak) 
176iOO - Read (VL) words into Vi from Memory address specified by 

«AO)+(DBA)) incremented by one 

176ilk - Read (VL) words from Memory address specified by 
«AO)+(Vk)+(DBA)) to Vi (Gather) 

1770jk -

1770jO -

1771jk -

Write (VL) words from Vj to Memory address specified by 
«AO)+(DBA)) incremented by (Ak) 
Write (VL) words from Vj to Memory address specified by 
«AO)+(DBA)) incremented by one 
Write (VL) words from Vj to Memory address specified by 
«AO)+(Vk)+(DBA)) (Scatter) ) 

YM11108 / 
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~) CRAY Y-MP lV1EMORY CONTROL 

OPTION TYPE NUMBER USED DESCRIPTION 

YA 4 Address Section Select 

YB 1 Data Address Range Check 

YC 4 Memory Check Byte Generation 

YD 8 Memory Write Data Selection 

YE 1 Port A, B, and C Lower Address 

YF 3 Port A, B, and C Upper Address 

YH 1 Port D Upper Address 

YI 1 Gather/Scatter Lower 

" \ 
) YI 1 Gather/Scatter Upper 

YK 2 Subsection Conflict 

YL 4 Bank Conflict 

YM 2 Subsection Release Conflict 

YN 2 Reference Address Delay 

YO 1 Read Reference Control Delay 

yp 8 Memory Read Data Selection 

YR 16 Error Correction, Disable SECDED 

yz 1 Port D Lower Address - I/O, Fetch 

68 Total Options 

Hardware Trng. 
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CRAY Y-MP MEMORY CONTROL 
(OPTIONS INVOLVED) 

(Y AO - Y A3) Options 

The (y A) options are used to multiplex the address from Ports A, B, C, and D to Sections 0 - 3. 
They also send address bits (25,26,27) to the CPU module (YL) options to assist in the 
Simultaneous Bank conflicts. The (Y AO) handles address bits (25,28,212,216,220). The (YA1) 
handles address bits (26,29,213,217,221). The (yA2) handles address bits (27, 210, 214,218, 
222) while the (YA3) handles address bits (224 - 227, 211, 215, 219, 223). 

(YBO) Option 

The (YBO) option is used to detennine if the Absolute Memory reference is within the DBNOLA for 
Port A, B, or C. For Port D, the (YH, YZ) determine if the Fetch address is within range of the 
ILA. If not, the (YHO) will send over a Program Range Error to the (YBO) option. When a 
Operand Range Error occurs on Port A, B, or C, an Abort signal is sent to the memory section being 
requested This stops the reference to memory, by preventing the chip select from being generated 
on the (ZV) option. Program Range Errors will abort all sections as long as there are no Port A, B, 
or C section Enables. 

(yeo - YC3) Options 

The (yC) option is used to generate the 8 check bytes (CB) which are appended to the Memory 
Write reference. The (YC) options, however, do not generate the CB for an I/O reference, but 
instead pass the I/O CB on through to the proper section. The I/O CB are generated on the (YR12 -
YRI5) options which perform SECDED on a msp or VlllSP channel. In order for the (YC) 
options to generate the CBs, it must receive all 64 bits of the data word The (YCO) receives data 
bits (20 - 27) and (232 - 239); the (YC1) receives data bits (28 - 215) and (240 - 247); the (yC2) 
receives data bits (216 - 231) and (256 - 263), while the (YC3) receives data bits (224 - 231) and (256 -
263). When the parity for CB 0 - 7 has been determined, the CB is set to make the parity even for 
the associated CB. Check bits (264, 268) are sent from the (YCO), CB (265, 269) are sent from 
(YC1), CB (266,270) are sent from the (yC2), and CB (267,271) are sent from the (yC3) option to 
the appropriate section. When a Subsection conflict occurs, the (yC) option will stack the data. The 
(YC) contains eight stacks 0 - 7. The stacks are addressed by a read pointer and a write pointer. 
When R = W the stack is bypassed When R * W the Read stack is used. The (YK) option controls 
the stacks from the Subsection conflicts and Bank conflicts. 

Hardware Tmg. 
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(YDO - YD7) Options 

The (YD) options handle the write data to memory for Port C and Port D. The (YD) options will 
steer the data to the proper section when the section Enables are sent by the (YK) option. The (YD) 
will also stack the data similar to the (yC) option when a Subsection conflict or Bank conflict occurs 
with the Memory address. 

(YEO) Option 

The (YE) option contains the Port A, B, and C lower block address bits (20 - 24). The address bits 
(20 - 24) contain the section and subsection of the Memory address. The (YEO) will add to the lower 
bits the ports increment value of (+ 1, Vk:, Ak) depending upon the type of Memory reference. The 
(YEO) also contains the Block Length (BL) and Vector Length (VL) registers which are loaded on 
start-up of the instruction. The BL is loaded from the (Ai) field of a 034 - 037 instruction, from the 
(AR) option, while the VL is loaded from the (HEO) option on a 176 - 177 instruction. The BL or 
VL registers are decremented by one each time an address is passed to memory. When the VL/BL is 
equal to zero, the (YE) option will generate a release to the (J -) options to release the port 
reservation. The (YEO) will determine the Port A, B, or C priority, and pass this infonnation to the 
(YK) option. When the (YEO) receives a Subsection conflict from the (YK), the (YE) will stop 
sending address to memory and stop the decrement of the BLNL registers. 

(YFO - YF2) Options 

There are three (YF) options, each handling the upper address bits of a port. The (YFO) handles 
address bits (25 - 227) for Port A. (YFl) handles Port Band (YF2) handles Port C. The (YF) will 
add (AO+DBA+Ak), or (AO+DBA+VB), or (AO+DBA+l), or (AO+DBA+jkm), or (Ah+DBA+jlan), 
or (AO+DBA+nm) depending on the type of memory reference. A Subsection conflict will stop the 
adders. When there is no conflict, the (YF) will pass the absolute address to the (Y A) options for a 
port and section select to memory. Address bits (25 - 27) are also passed to the (YN) options for a 
Reference Address Delay, which then passes the address to the (yM) for a Subsection Release. 

(YZO) Options 

The (YZO) contains the lower 5 bits (20 - 24) of the I/O address and Fetch address for Port D. The 
(YZO) will determine the Port D priority over A, B, or C. Port D has the highest priority when being 
used by a Fetch request, or Port D is the lowest when used by I/O. I/O is allowed after the I/O 
time-out occurs. An I/O time-out occurs when the Fetch reference has a Subsection (SS) conflict for 
more than 378 clock periods. The (YZ) controls the Fetch operation by checking for no coincidence 
and for generating the Fetch request. It also times the arrival of words at the instruction buffers and 
generates the control dump after a deadstart. This writes the instruction buffer back into memory 
using the issue path LIP 0 and LIP 1 along with the P register. 

Hardware Trng. 
YM111118 J.E.S. 

HTV-0834 11-17 CRAYPROPRIETARY 



(YHO) Option 

The (YHO) option handles the upper address bit ofPortD. The (YO) will add the (P+IBA) from a 
Fetch and check the final add against the ~A. If (P+IBA) is equal to or greater than IBA, the (YH) 
will generate a Program Range Error to the (YB) to abort the reference. An S S conflict will stop the 
add similar to the (YE, YF) options. 

(YIO, Y JO) Options 

The (YI, YJ) options are used to stack (Vk) when a SS conflict occurs from Port A, B, or C on a 
Gather/Scatter instruction. The (VK) can be stacked four deep, (0 - 3). The stack works similarly to 
the (YD, YC) options stacks. The (YIO, YIO) are also used to multiplex the A register data into the 
(AR) option, and also pass the (nm) or (jkm) instruction field to the (YE, YF) option. The (YIO) 
handles data bits (20 - 27) while the (YIO) handles data bits (28 - 227). 

(YKO, YKl) Options 

The two (YK) options solve the SS conflicts between Port A, B, C, and D. The (YKO) solves the 
Subsection conflicts for Sections (0,2), while (YK1) solves Subsection conflicts for Sections (1, 
3). The (YK) checks the requesting reference against the previously reserved subsection to prevent a 
Subsection conflict on the (ZS) options for read Ports AlBID. When a port makes a reference 
request to the (YK), the (YK) must check to see if the requesting subsection is busy. If the port is in ') 
conflict with another port for the same section, the port priority would resolve the conflict. The port j 
that is held will generate an SS Conflict to the (YC, YO) to stack the data on a write operation and to 
the (YE, YF) to hold the address or to the (YI, YI) to stack (VK) if it is being used on a 
Gather/Scatter instruction. The (YK) is also used to stop the address and data when a Bank conflict 
occurs on the (YL) option. The (YK) receives the port priorities from the (YE, YZ) options. The 
(YK) originates the section Enables for the (Y A, YB) options. 

(YLO - YL3) Options 

Each (YL) option handles a section in memory. The (YLs) check for Simultaneous Bank conflict 
within a section. When a Simultaneous Bank conflict occurs, the (YL) resolves the conflict by a 
CPU (A - H) priority. CPU (A) has the highest priority and CPU (H) would have the lowest 
priority. Where the CPU comes in as CPU (A - H) is dependent upon where in memory the CPU 
has requested. Each CPU has a chance to be first somewhere in memory. Once the CPU has gone 
through the (YL) which has the highest priority, the (YL) will "advertise" which CPU went through, 
by generating a SS Release for that CPU. The SS Release will allow the previously held reference 
to proceed. To determine what section and subsection is going to be used, the (YL) option will 
generate a Go Subsection (GOSS) for Section N. The GOSS is sent to the eight memory modules 
within that section and to the one CPU module. This allows the memory and CPU to know what 
subsection is being accessed. The (YLs) will also receive the bank bits (25 - 27) from the 
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(YA) options from the CPU module that sent the GOSS. The GOSS and bank bits are then 
compared on one of the (YLs) for a particular section and subsection to determine if a Simultaneous 
Bank conflict will occur. The SS Release is fanned out to all the CPUs by the (YL) option. 

(YMO, YMl) Options 

The (YL) option generates the SS Release and the (YM) option will release the SS conflict and send 
the Release Subsection to the (YK) option which was waiting for the release to allow Port A, B, e, 
and D to continue on. The (yMO) handles Subsection 0 - 7 for Sections 0 and 2, while (YMl) 
handles Subsection 0 - 7 for Sections 1 and 3. The (YM) receives its control from the (YO, YN) 
options. The (yOO) sends the (YM) the Port A, B, D, reads, while the (YNO, YNl) sends the Port 
A, B, e, and D Go Reference address bits (21 - 25) which contain the section and subsection selects. 
The (YM) options intercommunicate like the (YK) option so as not to let a port reference get ahead of 
itself with a Release conflict Port A, B, e, D where the (yK) uses a Subsection conflict Port A, B, 
e, D. When the (YM) has generated the Release Subsection, the (YM) option will send the section 
select bits to the (YP) options at RCON+2 time to select the proper section data from memory. The 
(YM) option will generate a Port e Empty for a Complete Memory Reference (CMR) instruction. 

(YNO, YNl, YOO) Options 

The (YN) option will delay the Bank Busy for 5 to 8 CPs for Ports A, B, C, and D, and then hold 
the Go Reference Section 0 - 3 and address bits (20 - 27 and 219) for Port A, B, and D until the Bank 
conflict has ~een resolved on the (YM) option. The (YN) will send a Port A, B, D port select to the 
(YP) option to select the correct read data port. The (yOO) option performs the same operations as 
the (YN) options except the (yOO) contains the memory reference controls, for example, what port 
is being used and what port has a release. 

(YPO - YP7) Options 

The (YP) option will select the data from the correct section and steer the data to the correct Port A, 
B, or D. Each (YP) option handles 8 bits and 1 check bit of the 72-bit word which was read from 
memory. 

(YRO - YR15) Options 

The 16 (YR) options are broken into four groups of four options. (YRO - YR3) options perform 
SECDED for Port A and send the corrected data to (VA, HS, AR, HE, VB, VC, HO, HH) options. 
The (YR4 - YR7) perform SECDED for Port Bs read data and send the corrected data to (VA, HS, 
HO, HA) option. The (YR8 - YRll) options perform SECDED for Port D and send the corrected 
data to the (HS, H-) options. The (YR12 - YR15) options are used by the LOSP and HISP/VHISP 
channels. The LOSP channels use the (YR12 - YR15) to generate check bits on a I/O write to 
memory, while the HISP/VHISP uses the (yR12 - YR15) to perform SECDED on a write to 
memory. This allows SECDED on an input to Cray memory from the input HISPNHISP channels. 
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A-I23OB J.E.&. 

'~~ 

, 1 

~/ 
'j 

\~ 



HTV-0834 

(D-) DATA 

(D-) GEN. C.B./ENABLE 

(YK) HOLD DATA 
IS~FDI 

ERROR CORRECTION 
1,0 C.B. GENERATION 

(YJO) 

(YIO) 

(2 8 .2 27) 

(2°.2 7
) 

IBA.lLA (22'_ 28 ) \ 

(HF) 

(HF) 
P REGISTER (227_ 2 5 ) 

(D 1,0 ADDRESS (227. ~ ) 
-) 

(YZ) FETCH ACTIVE 

\ 

(VB, VC) VjlSi/TDATA 

(AR.HS) A;JEXCHANGEDATA 
(YDO) (20 _2') 

aDcr)~)I------------~~ 

aDcr)~)I------------~~ 

1.-__ aDcr) ~l}-------------+I 

L-_____ aDcr) (MEM)I------------~~ 

(YE) PORTCENTERSTACK HOLD DATA 

(YK) PORT C SECTION ENABLE 
1i)1 SECTION 0 WRITE DATA ('/3 - ~) a!XT) (MEM) _______________________ .. 

SECTION! WRITE DATA (2'53 
- ~) (EXT)(MEM),-----------------------+I 

SECTION 2 WRITE DATA (1'3 - 2
0

) CEXT)(MEM)-----------------------+I 

SECTION 3 WRITE DATA ('/3 - ~) a!XT) (MEM),-----------------------+I 

I DATA 

(YHO) (25 - 2 2"1) 

I P+IBA I 
PORTDUPPER 

(1-) SELECT AlB DATA 

(Yk) PORTCIDSSCONFUCT STACKS 
MEMORY WRITE 
DATA SEI...ECI10N 

PROGRAM RANGE ERROR (YBO) 

(II-) DBA,DLAMUX I ABORT' 

ADDRESS. 1,0 FEfC}1 (YK) PORT A, B, C SECTION ENABLE DATAADDRPS 

(YZO) (20 - 2 4) 
RANGECIfOCK 

CD 

PORT A. B, C RANGE ERROR 

SECTION 0 ABORT 

SECTION! ABORT 

SECTION 2 ABORT 

SECTION 3 ABORT 

I----
(y A3)(224 - 2 27. 2 I! 2 1~2 1?2 2j t FErCH ADDRESS 

1--1-
1,0 ADDRESS I (yA2) C2'.2 1~2 1~2 1.·2 2j 1 

PRIORITY D/ABC 

PORTDWWER PORTDWRITE 

(II-) 

(EXT)(MEM) 

(EXT)(MEM) 

(EXT)(MEM) 

(EXT)(MEM) 

M 
E 
M 
o 
R 
Y 

(VIr) 

(HE) 

(1-) 

(YK) 

(VEl 

(VB, VC) 

POP./lZ 

VLDATA 

AI 
MUX 

STACK Vk 

(YK SUB-SECTION CONFUCT 
AIj.= iikm. COl'.. POP./lZ. VL 

(AR) 
. ) 

" , 
SSCONFUCT (YK) 

ADDRESS. 1/0 FETCH ~, PORT D ADDRESS d . i"' ) 

GO WRITE FErCH ACTIVE. 

(y AI) (2 6.2 9
• 2 I.~ 1.'2 2J I 

(yAO) (25• 28. 2 1?2 I,~ 2Ij 

SECTION 0 ADDRESS (25 • ~, ) 

~ M ISEC. O SECTION! ADDRESS (25 • 22"1) 
aDcr) (MEM. CPU) 

OUT· 
BOARD 

~FANOUT 

k,ji.jkm. om 

SSCONFLICT A.B.C 

PORT AlBIC ACTIVE 

VkDATA (:zO. 'P-') 

) PRlORln' D/ABC 

0) PORT D REFERENCE 

(YZO 

(YZ 

(HF, YR) DBA. (AO). (AK). (AH) (YF2)(2
5 

• 227) PRIORITY D/ABC (HA) 
(YK) 

Vk, mn. jkm. (2 ° . 2 27) I ADDER , PORT C ADDRESS (~ • i"' i 

L PORT C Ll'PER 
(YEO) (2°.2 4 ) PORT C. CARRY S. HOLD PORT B ADDRESS (~ . il' ) 

GATHER SCATTER 
ADDRESS 

(YFI)(25.227 ) W PORT A ADDRESS (:t . il' ) WWER ADDRESS r PORT A. B, 71 PORT B. CARRY S. HOLD 
STACK AI DATA ADDER (YK) PORT A. B. C SEC. ENABLE 

, ADDER' ~ Ak. Vk.! PORT A. CARRY S. HOLD 

IPOR~ L 
PORTBUPPER 

(YK) ss CONFUCT PORT AlBIC ADDRESS 
BL.VL 

·1 ~ (YFO)(25 . 227 ) I-pejRT A • C REFERENCE (25 . 2' ) (AR) (AO). (AK). (AH) 
IPORT A. B. Cl - I ADDER , 

PRIORITY -- PORT AlBIC ADDRESS 

PORT A.B.C l PORTA UPPER 

LOWER ADDRPSS ADDRESS 
(YM) PORT AlBID RELEASE CONFUC! 

PRIORITY AlB. A/C. BIC 
PORTCENTER STACK., HOLD DATA (yC, YD, Yl) 

PORT AlBIC REFERENCE (20 • 24 ) 
(YZO) PORT D ADDRESS 

~RT AlB. READ. RELEASE 

A.B.C.D 
(YKI) SECTION (1.3) I 

I 
(yOO) DREAD. S READ RCON + ! 
BANK 

(YKO) SECTION (0. 2) SUB·SECTION BUSY RCON r-" (YZO) PORT D READ. FErCH, LO 

~~\ I I I 
CONFLICT 

PORT REQ. 
(YM) PORT A. B. D RELEASE CONFLICT PORT AlBC READ (1-) 

L..-.-. SEC. 
RELEASE RCON + 1 

SS PORT A. B. C ENABLE SECTION N. N + 2 A C 
0 

(yA,YB) 
I-- 0 I-- READ REFERENCE 

B N 1 PORT AIRK' REFERENCE ADDRESS 
CONTROL DELAY 

aDcr) (MEM. CPt.:) ,...1L. U I SEC. 1 SECTION 2 ADDRESS (25 .22' ) 
rL X ISEC. 2 (EXT) (MEM. CPU) 

D SEC. 3 
SECTION 3 ADDRESS (25 • 227) 

aDcr) (MEM. CPU) 

SECTION 0 • 3 GO WRITE PORT CID 
CEXT)CMEMI ADDRESS SECTION 

SELECT SECTION O· 3 READ DATA 
CEXT)~) 

r (YP7) (256.263.271)1 
SS READ 0 (EXT) (MEM I I (YP6) (2

48
• 25~. 2'~ I (YNI)(2~2~2~2~2 If\ 

SELECT 

I (YP5) (240.247.2~ I 
(YNO) (2 0.2 1.2 ;2 ') (YP4) (232.239.268) I r (YR3) C.B.=(2 6<!2'Q I 
GO REF. SECTION (0·3 ) A.B.CEMPTY 

BANK 

m:=- PORT AlBID 
A A RCON+2 
B B 

D D 
C 

REFERENCE 
ADDRESS DIlLA Y 

(224 231 (,56 263) 
0-) 1(YP3) (224.2 31.2 67) I . ) ... 

I (YP2) (2 16• 2 23.2 66) I 1(YR2) C.B.=(2 6<!2'q I 
(2 16.223), (2 48. 2 51 

(YP1)(2
8

'2
15

.2
65)1 (YRI) C.B.=(26~2 ~ I 

L,. (YPO) (20 .2 '.26<) (28. 215~ (2 4Q 24'1 

SEC. PORT 
'Han 

~ M A 

~ ~ 
I--

U B ,...;... I--X D 3 
MEMORY READ 
DATA SELECT 

(YRO) C.B.= (2 64. 2 61) 
DATA 

(20.2 'I. (2 3", 3~ 

I SECDFDI 

PORTA 

1(YR7) 

CORRECTFD 
DATA , 

(VA, HS,H G. 
HE, HH.AR. 

VB. VC) 

I 11 I-- F 
C L 2 PORT AJB/C/D SUB-SECTION CONFUCT RCON·2 PORT AlBICID GO REF. ADDRESS (t . t ) RCON -2 1(YR6) .. I-- I I-- (Y-.l-, D-) I(YRS) 
D C 3 I(YMI) SECTION!.3 I PORTAJBID I T PORT AlBID DATA 

(YM) 

(YM) 

RELEASE CO~CT PORT AIB.ID HOLD' 
'1" I (Yl3) SK'TION 3 I 

, RELEASECONFUCT 
(YMO) SECTION 0, 2 (YR4) 

j(YL2) SECTION 2 I 
PORTA·D - ~. I SECDED I CORRECTFD DATA 

RELEASESUB-SECTION N 
(YLI) SECTION! I PORT D READ PORT A READ 

A SEC. 
SUB-SECTION C • CO!'<"FUCT ~ 0 REL. SECTION N. N+2 SS SELECT 

PORTB 

~ALCPU. 
(YLO) SECTION 0 SS RELEASE FROM CPU (A.H) 

(EXT) (CPU)_ rol-+ ~ J-. N PORT AlBID RELEASE CONFLIct (YK. YN, YO) 
(VA,HG, 

SEC. ENABLEN SSO·3 GOSUB-SECTION 0-7 HA,HS) 

~L SECTION ADDRESS t .2' f-4- SEC. ENABLEN SSO·3 SS4-7 
GOSS 0 . 7 SECTION N 

(EXT) (CPU. MEM)- C b J-. N+2 PORTC EMPTY (CMR) I (YRll) 

l' B (1-) 1IYR1O) (YAs) 
C ..::.t 

(YLs) ~~(YAs,EX1) CPUA.H (2 5 .2').GOSS I~PRlORlTY REI.1!ASESUB-SECTION 0-7 I 

~ :~ 
(YK) (YR9) I 

r--- (YMs) -- f-4- SUB-SECTION 
RELEASE CONFUCT (YR8) 

,...t.. BANK SS RELEASE TO CPU (A.H) 
(EXT) (CPU) l I SECDFD I CORRECTED DATA 

~ BUSY (HS,HG,D 

L....!L BANK CONFUCTS (D-) MATh'T. D1SABLEE.C.C .• PASS C.B. -@-+ f'ORTD 

P) 

GOSSO.7 

ON· 
BOARD 
FANOUT 

CRAY Y-MP CPU MEMORY CONTROL BLOCK DIAGRAM Hardware Tmg. 
A-6230B J.E-S. 

rp AV PP()PPTl=TA PV 



) 

(VBO·IS) 

I~~I 

(AR) AREGlS'lERDATA 

(HA.HZ> PRBGlS11!RDATA 

Sji 

UNUSED 
L-____ ..I (FORCED I) ..J.DwAT.!J:'A1-..-H~ 

(YR8) 

(YR1l) 
(263• 256) (231. 2:14) 

(FORCED I) UNUSED DATA 

(FORCED I) UNUSED DATA 1NIUI'S 18.97 

(FORCED I) UNUSEDDATA1NIUI'S 

QR) SHAREDREGlSTHRSDATA 

(FORCED I) UNUSED DATA 

(FORCEDI) UNUSEDDATA1NIUI'S 

(FORCED 0) ClJlAR 1NIUI'S 

(WO) l"'fDATA 

(HS13) t::1R~O:-. i]l !:>--,B!!Jik!;RBG~!!:lSTBR~!lli2::.8':..l2!::23. CAR. HZ, VS) 
(223.216) (215.28) 

(HS12) 

(231·2:14) (27 • 20) J;..~~~B::ojk=RBO=1S:;mR=~(2:;0..;; • .:.2-,7):..... (AR, HA. VS) 

~~~~B2jk~RBO==~lSTBR~~(2~:I4..;; • .:.2..;;31~).(AR.YL) 

(HSll) 
(263.256) (231. 224) 

(HS8) 

(239.232)(27 .2°) 

IRBGkl 

DATA 

(HS3) 

(HSO) 
(239.232)(27 .2° ) 

i1!:R.ii'J'"'l~INSTR~~U::::cn~O:!!N.!lB~U!:!I'fllR~~P!!:AR~Cl~L~O. (HDO. HCO) 

,:>_IN~STR~U~cn:.!!:O~N:..;B~U::!F:!:"r.K~P~AR~ClL~2~ (HDO. HCO) 

1CR8 .IID~IN=STR=U:.::cn=O:!:N:..!B:.::U:!;I'fllR=::..:P;.::AR=CI!L=O::., (HDO) 

~.O. ~7~~INSTR==U:.::cn=O:!:N:..!B:.::U:!;I'fllR=::..:P..::AR=ClL=2::.., (HDO) 

INSTRUcnoN BUI'fllR PARCllL 1 (lIDO. HCO) 

INSTRUcnON BUI'fllR PARCllL 3 (lIDO. HCO) 
[§] 

kfR~8~. !]lSD--,INS~TR~U!!:cn:lliO!N!JB!!!U:!!FF!r.K!!!.;P!:!AR~ClL:!!h!.l • (HDO) 
IlVE'i ADDRESS 

L2MEMO~~R!Y~W~ORDS~~K]R[20:::.7D....!IN~STRml:!lU£cn!!!20~N..!lB!!:!U~FFE!HR!!lP~AR:!iCl~L::..i3L. (HDO) 

(HS4) 
(239.232)(27 .2° ) 

I2!II 

~~IN;!;STR~.!;!.Ucn~!:!ON!!.2B~VF!:lF;!:HR=PAR=Cl!L~~O_ (HDO. HCO) 

1:::::iW-L:)..lIN~STR[!]:!!U£cn!!QON!!!B:!lU!:!FFE!jHR!!fP~AR~Cl!L~:12:"'(HDO. HCO) 

~......::IN~STR=::::U.:::cn.:..::::ON:!..::B::::U:..:I'fllR~~P.:;:AR:::CEL=:..::O. (HDO) 

LB~D---!IN:.::STR=::::Ucn:::.:..:.O::::N::..B:::U:::I'fllR..:..:=::..:P:..:;AR=CEL::::..:2+ (HDO) 

INSTRucnON BUI'fllR PARCllL 1 (HDO. HCO) 

INSTRUcnON BUI'fllR PARCllL 3 (lIDO. HCO) 

SHARED REGlSTBR CLUSTERS 8·9 (JRO • 3) 

~_S::!HARED=~~RE=G.!:!lSTBR~!,;CllJSTIl==::.:RS~1.:..~3. QRO. 3) 

HTV-0834 

CRAY Y·MP (HS) STORAGE USAGE 

11-21 

-,. Tmg. 
A-412_ J.E.S. 

CRA Y PROPRIETARY 



~ 
I 
o 
00 
w 
~ 

...... 

...... 

~ 

§ 

(Y07) (2~0_ 203) 

(YOO) (7!l-27) 

(AR) Aill!XCHANGH DATA 

(H812, H813) BDATA QEID 

(D-)~ 

( ) MAIN'J1lNANCB 

(VB, VC) V~DATA 

(Y07, VD3) SELBCT AlB DATA 

(YCl) INI1lR DATA STACK 

(Y0l) POJU C aN'I.ICT DIlLA Y 

(YD) PORTC SHCmlN 0-3 BNABLB 

(1 _ YK) PORT C SHCI10N 0-3 BNABLB 
, SBLBcr AlB DATA 

(YC) POKJ'D CONPUCT DIlLA Y 

(1 _) <XlNTRa. DATA 

~ 

(YRlS) CB_(2f'1, 271) 

(224- 231 ), (2" - 2") 

(YR14)CB-(2",270) i 

(21'-2%1~ (241_ 2") 

(YR13) CB-(2"', 2l1li) i 

(D-) GEN_ CBJBNABLB ERROR CORR. 

(YK) HOLD DATA 

S!!CIlONOWRrnlDATA (20-27). (I!XT)(MIlM) 

SHCI10N I WRrnlDATA (2°_27). (I!XT)(MIlM) 

SHCl1ON2WRrnlDATA (2°_27). (I!XT)(MIlM) 

SHCl1ON3WRrnlDATA (2°_2
7

) - (I!XT)(MIlM) 

1 r~"'v. I t1ffi} ~~~~~BNABLB • (Ye, YD) 

CONTRIBtmON 

(YCl) (224-231 ),(2"-2113 ), CB-(2'7,271 ) 

BY11l4 BY11l 0 

(YO) (2"- 2ll~ (241- 2!S), CB- (2", 270) 

SYNDROME. (H-) 

PANOUf 

MEMORYCHBCKBY11lGBNBRATION 

CRA Y Y-MP MEMORY CONTROL BLOCK DIAGRAM 
DATA SELECTION AND CHECK BYTE GENERATION 

\,,---y/': 

R8-1 BYTB4_0 

11.8 -iD BY11lS, I 

BYTB6_2 

BYTB7_3 

SHC 0 CB_ 2 .. , 2 .. (I!X1) (MBM) 

SHC I CB. 2" 2" (I!XT) (MBM) 

SHC 2 CB. 2",2" (I!X1) (MBM) 

SHC 3CB_ 2" 2" (I!X1)(MBM) 

PORT CID SS CONPLICT 
IlNTER DATA STACK 

(ye, YO, YR) 

Hal'rNt8ffJ Tmg. 
10-82268 J.E.S. 

'J 



CRAY Y-MP (YCO - YC3) OPTION FANOUTS 

OPTION CfERM) DESCRIPTION DESTINATION 

(yCO) Rl6 ~ 4 - 2 PORT C SSCON ~ (YD6 - YD3) I43 

(yCO) Rl6' ~ 4 - 2 PORT C SSCON' ~ (YC6 - YC3) I65 

(yCO) Rl6A ~ 4 - 2 PORT C SSCON ~ (YD4 - YD7) I43 

(yCl) Rl6 ~ 4 - 2 PORT D SSCON ~ (YDO - YD3) I44 

(yCl) Rl6' ~ 4 - 2 PORT D SSCON' ~ (YC6 - YC3) I66 

(yCl) Rl6A ~ 4 - 2 PORT D SSCON ~ (YD4- YD7) I44 

(yCl) Rl6A' ~ 4 - 2 PORT D SSCON' ~ (YRl2 - YRl5) I42 

(yC3) Rl6 ~ 4-2 ENTER DATA STACK ~ (YDO - YD3) I42 

) (yC3) Rl6' ~ 4-2 ENTER DATA STACK' ~ (YCO - YC3) I64 
~./ 

(yC3) Rl6A ~ 4-2 ENTER DATA STACK ~ (YD4 - YD7) I42 

A-8420 
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" ) 
CRAY Y-MP (YDO - YDS) OPTION FANOUTS 

OPTION TERM DESCRIPTION DESTINATION 

(YDO) R32 ~ PORT C SEC. a ENABLE ~ (YDO - YD3) 145 

(YDO) R32' ~ PORT C SEC. a ENABLE' ~ (YCO - YC3) 167 

(YDO) R32A ~ PORT C SEC. a ENABLE ~ (YD4 - YD7) 145 

(YDl) R32 ~ PORT C SEC. 2 ENABLE ~ (YDO - YD3) 147 

(YDl) R32' ~ PORT C SEC. 2 ENABLE' ~ (YCO - YC3) 169 

(YDl) R32A ~ PORT C SEC. 2 ENABLE ~ (YD4 - YD7) 147 

(YD2) R32 ~ FETCH ACTIVE, HOLD I/O ~ (HIO) 15 

(YD4) R32 ~ PORT C SEC. 1 ENABLE ~ (YDO - YD3) 146 -) 
(YD4) R32' ~ PORT C SEC. 1 ENABLE' ~ (YCO - YC3) 168 

(YD4) R32A ~ PORT C SEC. 1 ENABLE ~ (YD4 - YD7) 146 

(YD5) R32 --~. PORT C SEC. 3 ENABLE ---!~. (YDO - YD3) 148 

(YD5) R32' --~. PORT C SEC. 3 ENABLE' ---•• (YCO - YC3) 176 

(YD5) R32A --~. PORT C SEC. 3 ENABLE ----I~~ (YD4 - YD7) 148 

A-8421 
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~ , 
0 
00 
V.) 
+:>. 

'0 

X 
X 
X 
0 

...... 

...... , 
tv 
Ut 

~ 
;g 
~ 
~ 
~ 
~ 

" '---./ 

2 

X 
X 

X X 
X X 
X X 
X X 
0 0 

BYTE 7 
A 

3 4 5 6 7 ' 

X X X 
X X X 

X X X X 
X X 

X X X X X 
X X X X X 
X X X X X 
0 0 0 0 0 

BYTE 6 

, 8 A 
IS' 9 10 11 12 13 14 

X X X X 
X X X X 

X X X X 
X X X X 

X X X X X X X X 
X X X X X X X X 
0 0 0 0 0 0 0 0 
X X X X X X X X 

BYTE 2 
A 

'40 41 42 43 44 45 46 47 i 

X X X X X X X X 
X X X X X X X X 
0 0 0 0 0 0 0 0 
X X X X X X X X 

X X X X 
X X X X 

X X X X 
X X X X 

" 

\,,---,J '---" 
j 

BYTES BYTE 4 BYTE 3 

, 16 17 
A 

21 22 23' 
A A 

18 19 20 ' 24 25 26 27 28 29 30 31 i '32 33 34 35 36 37 38 39' 

X X X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X X X 

X X X X X X X X X X X X X X X X 
X X X X X X X X 0 0 0 0 0 0 0 0 

X X X X X X X X 0 0 0 0 0 0 0 0 X X X X 
0 0 0 0 0 0 0 0 X X X X X X X X X X X X 
X X X X X X X X X X X X X X X X X X X X 
X X X X X X X X X X X X X X X X X X X X 

BYTE 1 BYTE 0 CHECK BYTE 
A 

, 48 49 50 51 52 53 54 55' 
A 

'56 57 5859 60 61 62 63 ' 
A 

i 64 65 66 67 68 69 70 71 i 

X X X X X X X X 0 0 0 0 0 0 0 0 X CBO 
0 0 0 0 0 0 0 0 X X X X X X X X X CBI 
X X X X X X X X X X X X X X X X X CB2 
X X X X X X X X X X X X X X X X X CB3 

X X X X X X X X X CB4 
X X X X X X X X X CBS 

X X X X X X X X X CB6 
X X X X X X X X X CB7 

A-5911 

CRAY Y-MP 
ERROR CORRECTION CODE 



O-OK 40-69 100 - 70 140-0 200-71 240-0 300 - 0 340 -24 
1- 64 41-0 101-0 141-M 201-0 241-M 301-M 341-0 ~-) 
2 -65 42-0 102-0 142-M 202-0 242-M 302-M 242-0 
3 -0 43-M 103-M 143 -0 203-M 243 -0 303-0 343 - 27 
4-66 44-0 104-0 144-M 204-0 244-M 304-M 344-0 
5 -0 45-M 105 -M 145 -0 205-M 245-0 305-0 345 -29 
6-0 46-M l06-M 146-0 206-M 246-0 306-0 346 - 30 
7 - 32 47-0 107 -0 147 - 38 207-0 247 - 34 307 - 36 347-0 

10 - 67 50-0 110-0 150-M 210-0 250-M 31O-M 350-0 
11-0 51-M 111-M 151-M 211-M 251-0 311-0 351- 25 
12-0 52-M 112-M 152-0 212-M 252-0 312-0 352 - 26 
13 -40 53 -0 113-0 153 - 46 . 213 -0 253 -42 313 - 44 353 - 0 ., 
14-0 54-M 114-M 154-0 214-M 254-0 314-0 354 - 28 
15 -48 55 -0 115-0 155 - 54 215 -0 255 - 50 315 - 52 355 -0 
16 - 56 56-0 116-0 156 - 62 216-0 256 - 58 316 - 60 356-0 
17 -0 57 -M 117-M 157 -0 217-M 257 -0 317 -0 357 - 31 
20·68 60 =0 120-0 160 - 00 220-0 260 - 08 320 -16 360 -D 
21-0 61 -M 121-M 161-0 221-M 261 -0 321 -0 361 -M 
22-0 62 -M 122-M 162-0 222-M 262 -0 322 -0 362 -M 
23-M 63 -0 123 -0 163 - 03 223 -0 263 - 11 323 - 19 363 -0 
24-0 64-M 124-M 164-0 224-M 264 -0 324 -0 364 -M 
25-M 65, -0 125 -0 165 - 05 225-0 265-13 325 - 21 365 -0 
26-M 66 -0 126-0 166 - 06 226-0 266 - 14 326 - 22 366 -0 
27-0 67-35 127 - 37 167 -0 227 - 33 267 -0 327 -0 367 - 39 
30-0 70 -M 130-M 170-0 230-M 270 -0 330 -0 370 -M 
31-M 71-0 131-0 171- 01 231-0 271 - 09 331 - 17 371 -0 
32-M 72 -0 132-0 172 - 02 232-0 272 -10 332 - 18 372 -0 
33 -0 73 -43 133 - 45 173 -0 233 -41 273 -0 333 -0 373 -47 
34-M 74 -0 134-0 174-04 234-0 274 - 12 334 - 20 374 -0 
35-0 75 - 51 135 - 53 175-0 235 -49 275 -0 335 -0 375 - 55 
36-0 76 -59 136 - 61 176-0 236 - 57 276 -0 336 -0 376 - 63 
37-M 77 -0 137 -0 177 - 07 237 -0 277 - 15 337 - 23 377 -0 

o - Double Error 
-- -J 

M - Multiple Error / 

Any change of state of a single bit in memory causes an odd number of syndrome bits to be set 
to 1. A double error (an error in 2 bits) appears as an even number of syndrome bits set to 1. 

The matrix is designed so that: 

• If all syndrome bits are 0, no error is assumed. 

• If only 1 syndrome bit is 1, the associated check bit is in error. 

• If more than 1 syndrome bit is 1 and the parity of syndrome bits SO through S7 is even, 
then a double error (or an even number of bit errors) occurred within the data bits or 
check bits. 

• If more than 1 syndrome bit is 1 and the parity of all syndrome bits is odd, then a single 
and correctable error is assumed to have occurred The syndrome bits can be decoded to 
identify the bit in error. 

• If 3 or more memory bits are in error, the parity of all syndrome bits is odd and results 
are ambiguous. 

CRAY Y-MP SYNDROME CODES 

YM11114A 
) 

HTV-0834 11-26 eRA Y PROPRIETARY 



~ 
I 
o 
00 
Vl 
+>-

--I 
~ 

~ 
~ 
~ 

~ 

~ 
~ 
~ 

--..---/ 

~IID) -0-1 .... " 
(VB, YC) ..... TAP' •• •· 

(!IF) LA 

I, J 
'-./ 

ftCXWAMUJr«8.ao. 

..... LA 

(!IF) (YA) 

flU,.,. .,-
(HA) catfUCl' 

(YK) PmTDwallll 

(1)-) - IIOU> 

(IB, YK) I (DlJO) MAaflWtANCac:Dl"l"ld.WW 

(HA) !.!!!!!!! 
(HZ)-
0.) MAHOIDI ap,a.-aYDfC! 

(YN. YD)"*' N!llAD.llL&UB 
(YII. AA) ten C.!.!AaQ)II.AD .... 

(.)
(YO)!!!a!,!!O~' 

(I)-)!!O-
(0-) 1rO!!(JU!!! WI!I!.gwn ... 

-.bl.01lllll 
_!!O ....... 

PBI'DI~ 

POn D .... BNC8arr I 24 CYNJ. YNl) 

(YJ:) ....... ----I ...... ·~ (YK) 
.... Dtt'BAIOIBSS I,J' (YI:) 

~...... (YIIJ) 
CllAHNIL •• IAD JIDOI (YO) 

OOWUIB ACI'IYa (HA) 

.......... (11-) 
to- EeS<lQ1Ca (1).) 

(.)-...,. 
(Yk)PCIH A,.,C-=notl ........ 

L..----(YIII) ............. "" .. -
(_) alAKB~caa. 

(-)==~ 
(11-) -

~ 

.~ 

(YIIO) 

~ 
~ 

1-.. 2" 2".2' 
(11-) !!A. .... WUX 

":1 FE • IOOTC 

. """. 
-1 ~A. 

MTAAtD:Ia 
...... a.a 

i 

''----.// 

~== ..... ~:~ ..... , ...... 
• (I!XT)(MI!M) 

-=natlA8Cat • (I!XT)(MI!M) 

b '""""'. MOO! - (I!X'I)(MEM) 

( ).Dm!mJIIII 
".)~ 
(AlI""""CAIIY 

( - )!!!!!.!!!!. 

JP--t....,.;~ .. .l:2~~~=: ... ::(!IF) 1: ( ) (I!XT)(MI!M) 
(YN), YNI) 

~~~~~~~~~~ ~(YIIO~)~.~.~)~~~ ~~~~~ ~~~==~~ 
~~~~(I!X'I)(MEM) 

--:;:---€~-oI-..J .::.!l>' .... .r-\-.,!!S:..k:-~ (YN) 

,.," =: 
~~~~~~~~~~~~ 

(IIB) ........ 

(YND) ~~ fl~~~~~~~~~~~) -- .-
I'Oat" .C ....... 
I"On' • CADmIll ,24 (1-. Yo,AP) 

....,.C (YE) 

IPOft COO ..... 1IfCS (YUJ-) 

"Dm' (YIQ 

K*'fCIII'IR irA HOUtIM.1A (YX) 
(ye, YD) 
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) 

(HF) IBA. ll.A MUX 

(HF) ENTER IBA lLA 

(YN. YD) PORT AlB READ. RELEASE 127 . FlITCH CONmOL'r O. I (YK) 

(YE. AA) PORT C RELEASE. GO READ I.B. 191.92 COINCIDENCE. 5 (YK) ~....J 
REFERENCEADDRESS(2I.24) 

(HC.HD) nm(jJ..mIDATA, ~. GAlHER/SCATTER 
V1:DATA(l .r' I ~ UPPER ADDRESS 

TESTPOINT R8 FORTD WRITE 
( .) ~:":":"=-:':""'-------093. 96 TESTPOINTl- ~ 1ft) CHANNEL #. READ. FETCH (YHO) 

(Y
O) FETCH. 1ft) CHA.1IINEL# ~ _ ~ (YO) 

~ h ~ GO WRITE FETCH. ACI1VE 
110 ADDRESS I mWRITE 14.1 (HA) 

(D.) O· 4 ........, TESTPOIJ\'T 
(D.) l/OREQUEST.WRITE.CHANNEL# ~D 1CONTROL '--~ J,.Q WRITE. DESIG/\ATOR (H.) 

~ R30.4O (D.) 
FORTDLOWER 

ADDRESS. 1ft) FETCH 

I ) TES'IPO. Il\"TSEL .. ECT~61 .63 - 3 0 8 
(VB.VC) ~l@--::TACKVk 

\ ~ ~ Vk,nmADDRESS(2 .2~7) 
(1.) OIXIi2I.Ah=l1km ~2 2 I ~ TES'IPOJNT (Hf) 

( . I TESTPOI!I."T'--- _ AR CARRY 

~ PORT C ACTIVE 

(YBO) 

( .) .;cTES==.TPO:.=JNT=.;S::.:ELECT=::..:-___ -<I90. 93 I.TESTPOINT 1 ~ TES'IPOJNT 

(YK) 
PORT A. B. C SECI10N ENABLE 0.8 SEC./ERRORr--I--l:...&..R92)--...:.::::..:;:...:::=------. ( • ) 

E-l.
~" ~ FORTA.B.CRANGEERROR 

'-_____ (YHO)PROGRAMRANGEERROR 182 t ? (H.) 
rnn' SECI10NOABORT 

( .) DISABLE RANGE CHECK ~ ABORT ~ (EXT)(MEM) 

( .) EXCHANGE SEOUENCE -®- ® SECI10N 1 ABORT (EXT)(MEM) 

(H.) ENTERDBA.DLA @__ 2 27.2" 2
17

.2
8 ~ SECI10N 2 ABORT 

(H.) DBA.DLAMUX 60.69 _~ ~}---=::::":':::::':":';:":"==~-_(EXT)(MEM) 
, DLA , DLA S"'" ~ SECI10/\ 3 ABORT .. (EXT)(MEM) 

(YNO, YNJ) 

~ COMPARE I~ 
~~.!--.. :.~r:::~;:;~:::~:-:~::"I 

.-+~!--no .19)~oi---II".I~ 
DATA ADDRESS 
RANGE CHECK 

!<YA3i 
(2 24.2 27.2 1!2 I~ I.~ ~ 

(yA2) 
(2 '. 2 1?2 1;'2 1~2 2f @ SECI10/\ 2 GO WRITE (EXT)(MEM) 

I(yAt) ~ SECI10NOGOWRITE (EXT)(MEM) 

(2 6.2 ~2 1~2 1:2 lj ~ XABIT 27 (YNO) 

(YF1) (2 3 _.2
27 ) ~ - 6 

I 
POAD' RDTEBR I ~ FORT B ADDRESS (2

3 
.2

27
) (Y AO) @XABIT2 .. (EXT)(MEM) 

AR)ENABLE. CARRY 154.59 r+-~R2 ( ) 

32 BIT MODE r.;;;-.. !...=~. I ,-- 2·2 (AR) 
(.) ~- MUX 0.2 iO.il.Ah=iikm 

(AR) 

nmljkml (2°.2") ~ (YIO) (2°.2 7
, . --fiSi')-----.., ~ CARRY 5 

_ . ~ (2 3.2 ~2 I.~ l!'l l!' ~ SECI10/\ 3GOWRITE (YNO) 

PORTB g-FORTBREFERE.IlilCE(2
3

.2
7

) (YNO.YNJ) ~ FORT SEC. ~ SEc.i(23.2~2 I.~ I.~ 2Ij 

(HC.HD) ~ ~ I 
Vk DATA Ii' .2") 

(VB. VC) f(l.7 -:1Ui) ENTER VI: STACK 
FORT AlBIC ACI1VE ~ ;;=;-"P/. 1 :-... ~ 

~ HOLD ADDRESS 

~ PORTB ACTIVE ~ 
(YEO) 136·38 IRI (3 o\- ~ Vk,nm(ikm) (2 3 .27 , 

(YK) SS COl> PORT A. B. C 42. 47 1~' ~ 2 Y 1 r :... ~ (YFI • VF2) 
8 CARRY 5 ~ UPPER ADDRESS 124·3 D NeRO. 7.J-'J........:=::..:..:::....:.::..,:..::......:-=....:~..:...... ... (EXT)(MEM)(CPU) 

.....".... M -:---1 ~ SEC.3(23.2~21?21.~ 2lj 

~ FORTAADDRESS(:z3.227) 16·23 -- C N+I ~·bI15)_.....:::.;=-~7'_7'_-;-:-~~:.....,.(EXT)(MEM)(CPU) 
(YRl) (2 3 _.2 27 ) 0 . 22!)-..:....:.:..:..:."""".:::..::..:..:::=.:::........::......:...-----+ ~ _ _ -",..... u - ~ SEC. 0 (2 3. 2 ~2 I,~ ~~ 2lJ 

~ ~ X ~ ~)-==:=....:..:....:.::....:..::......:.::.........:..-... (EXT)(MEM)<CPU) 
_~ _~ Vk,nm.Cbn)(2 0.2 4)176.177/100.J37 5.9'-iW--..... PORT ~ 
STACK VI: ~ r A.B.e ~ 

(YD) GO VO. V7 DATA ~ -I CONFLICT r-~ CON. 176. 177.035. 037. EX. WRITE (YD.J.) r;=: A~~:A .!lC, 

(YK) SUBSECI10N CONFLICT 58.59 

(J.)BfT.GiS.SCALAR~...... AR @2> PORTAlBiEX.READMODE (YO.J.) t+ I• Vk,A1:1 

(J.) k,jiDESIGNATOR 16.21 DATA ~~ CONSTANT.FOP./LZ.VL (ARO) PORT _ (AR) AO.Al:.Ah (5·27) 10·22 

(VII) FOP. LZ 2 . 28 MUX (HE) VL DATA O· 5 117 . 22,)-.+J-I-H~ A. B. C (YJ. YJ) Vk, nm (5·27) 123·45 
Bol. DEC. BfT. GiS. SCALAR 

(HE) VLDATA 9.3. jk,PLZ (AR) AObDATAd'.2" )(176·177,1:134-037) 10.4 Ai 2 6 20 0·) ENTERDBA 62.63 

I J.) hO 02MJ27 022m3 56.58 VL. om. jbn (AR) Ali DATA (iJ. T' ) ~ ~ t::::;\~1L~j-D_El-f't+~l; (HF) DBA (2
2
' • 28 ) 164 \ .~ (HF) 46·55 

~~~6~ __ ~C:::ARR~~Y.::S ___ ~I~.5 

p:..~!RL7)......._....!.PO::::R!!.T.!..!!A.!:A:::CI1..!!..:VE:!:...._-(i161 
PORTA 
ADDER 

AO+DBA+A1: 
or 

AO + DBA + VI: 
or 

AO+DBA+I 
or 

Ah+DBA+jkm 
or 

Ah+DBA+nm 

'---.......... .@:>-UI0.7_ A N+3 ~ SEC.2(23.2~2 I.~ I.~ 2Ij (EXT)(MEM)(CPU) 

(YK) PORT A· C SECI10N ENABLE ~ ~R3 SECI10N I GO WRITE 
~ - (EXT)(MEM)(CPU) 

(YK) PORT C WRITE ®--t- k:;-.;-.. XA EXCHANGE ADDRESS :z3 
(YZ) PORT D WRITE@_ .-I XA ADDRESSr- ~!>----'''''''-'===''-'''=='-=-- (YNO) 

(HE.HF) EXCHANGE ADDRESS ~U 
(J.) EXCHANGE SEQUENCE @_ ADDRESS SECTION 

SELECI10l> 

(J.) GO PORT A. B. e 123.25 +'--._1 __ ...Jl (HE) 32·BIT MODE ~67 
GA11iER/SCATTER GO GiS REFERENCE ~ ADDRESSDELAYCl 4) 

LOWER ADDRESS STAC!d-----........;==:..!!!====-----<'iI48i)-......,H-....... RI. R4 • 165.66 

AR DATA (YD)GOVDATA FORTe 40·47 I PORT 5 ~ FORT A k;;--:;--. FORT A REFERENCE (2 3 • 2
7

) (YN) 
UPPER ADDRESS ~ 

HTV-OR:i4 

. 
~ A. B. C .......... ,,-g-. 18 27 FORT A. B. C RELEASE 

(J.) 
jDESIGNATOR FORTC ~_ , -~ • (J.,YO.AF) 

~--.-- PRIORITY ~ FORT A. B. CADDRESS (20.2 4) 
0.) S READ 128 ~D--"":"'::'::":".:..:c::::...::.===-~=-=-.!..--...... (YK) 

.::B:!.:fT:.:. • .::G!.:iS::,:_ S:::C:::AL=:,AR::.:... __ ---<O ~~~7[·217~.~2.~....!FO~R~T~A.:.2B~.~C.!.A~cnv:2!.:~E=------ (YI/J.) 
(1.) 26.2 r _IPORTA.B.C ..:=: FORTA.B.CGOREFERENCE (YK) 
(YK)~S CONFLICT PORT A. B. C 34. 39f)...._+--~~t.:ss '~C::O~NFL~I~e::!JT ~ 

" ............ ~. ~ PRIORITY AlE. A/C. B/C 
(J.) EXCHANGE SEQUENCE -'1i9'------- - ~I .~ (YK) 

XA4 ~ PORTA.B.C ~ PORTCENTERSTACK.HOLDDATA. 
(HE) ~ LOWER ADDRESS --. R28. 300',:/r--~=":::":=.!::!!.!~~.!.!::::=";=~ (YC. YD) 

CRAY Y-MP MEMORY CONTROL BLOCK DIAGRAM 
ADDRESS SUMMATION PORT A, B, C~ D SECTION SELECTION 
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~ 
o 
00 
w 
~ 

" \"-"'/. ''-:...---/ 

r (YNl) c:t1• t ',t4,2·,1") I 
(YN) ('1°,21,2'.2,) 

00 ItIIPDI!HCZ IIIIC. o. , 

.- ""'" ~rI • .., (YX.Yro)I'OUAAIJ[QSI".-J,'I-~12'.2") Q _~y t-J"A '""2.1 J'lCaTAOODADAmUSS .2'2 cYO.YP) 
YRJ I'OkTIAmItI!SI fiG.il 2".2" 2'.2' : ~ I· ~ ~ PDln'IOORIIAD ADEaUSrI-i 2~ (YP) 

(YX. )--.DAl><ltUSd'.,. -t.'" ••.• ') ~ .~ St~ POIlTDoo....,_.rI·.'~ (YP) 

~~ POkTCADDRI!SS¢_t' ,zl_:z4,1'.t") ~ ~ PlXJt4D ~ PORT ICm.n (1-) 
POItTRELIlASlCON't.rr:-;D 4 ~ POIn'A-POOur.SBC.O .. , AIJtJUSS¢.t t 2., (YM) ,. ·11 

~ IUBSICJ10NIUSYSIUCT (S.I) POII:T'A-D] I -..;..;; 

\ 

) 
''-_/ 

......... f(YMI) OOIO'LIcr 
8C.'IION I, , 

II ......... 00Nft.ICI' 
~ """"O'''',"'.T...,. mi)-o l ...... yClOU<fr ~ (YMl) "",,"1.1110........, 

cr-) l!XatANOE * ,.. IBCIIONO,2 23-

(-) 'lVllUNTSJ!UCTS ~ TU11'aNTS ~ (H-) m 
(YOO) ~ DRI!AD.""" .!.:. ~~ t:==:;'1 ~ ..::.. ~. I I.c:o.i>- I'OIlT • DUUASIIOttIPLICI' 1 (YO YN Y1Q 

--'Aoo.......a ..".. . ., ~.ANI< ~ fOItTA ...... --• ., n .......,jIPORTA,. ••• ••• oo .......... IIA...., ~ 'PORTAL.. Or! ,.....J... ......... _ •• ,'""""".' , 
(YN) • .USy """" ~ ... !) .. , __ .u..--_.- -- y', 1111 """'" 1--'- NI-'H . (YK) 

(YIYB)POftTA10RlADMlI&..MADUlJ!.\SIS ~ It. A~!V' .-.:.:TAl.:tII'; t.:1UII.IIoUIl,,1.O'TOIII.AJ (yp,J-) Ill'OltTlt1S .. a4 2 1)GOUPBUNCZ ~ I'ORTI' SBC.N~ IK'I'IONNISSIUICI' (YP) 

(YI'YB) POItTI 'UADMXI!.mLUB ~. : ~ ~I~ IOItTII; TIL\D;IIIZI.aA.!8 cYP3,l-) POI:TD Cl .. t. tl\ OOItD'DllNCS ~ I POItTD I ... t rr' .1 IItD..IASBSlJB..e:."I1ONO-1I11!CT1ail (YIC) 
• 0 I::=: I 0 17 .. 2 r- C.N+2 

IVl'n\ PCltTDatAN • .:l 2 • -DREAD 12. D ~lItU .. 2:5"J POItTDat.\NNI!L,t 2 'I'STCH 1V'D1I'V"I') _ -1 41 I ______~ ~ L___ T ~ IIICIIONN.2ISSI1!UCT "-, ~ : I==-=-- , ..... ~ PORTen., • oo~ ••• 1-or;;;;rn;1 (YP) 
(YM) fOIt1' A. I. C. D UI.Il.UBOONI'LIC1' 1'·2 I'CaTD DUAl) ;;:;;:;: ~ I..-. kaTe I!M'TY 

.... lIC11ON.USyRUlCl'~ • .!l. • L... PORTA. •• DqJll ~ ""'108. .. ' ""'108.'" II <P1O"" ()A,1B/AF) ~...' r "'" ().) 
(-) l:l, r----' Ull..\Vdo(Jn" ~ DItEAbIREAD r)(lX1) CPUA·HJtI!l.&UIIII '.4 -'-"'Rm..L\SESSO.7 

_ ~.I) ~ (YN) ( ) 1IOMe. , I ,I,.."N,."""" 
(-) 'lUTf'OWI'aucr )4.' 1U11'OINTS ~ 'I1!.s'I'f'OM' (H-) POItTA.I DIlD.lLUlOONI'LICf ~ U4.uu""iOl'" 
( ) ........ Yl.OA11l.DATA ....... • ,ANlN :::=:::, ;;:;..., "'''''''DATA rJ'.... (YO YI:) (YMI) """",",,1l!U!CT ~ ........ 

--• tv 
\0 

JW..S1C'I1ON <XIiPUCT A.'ISD 

I'OIt'I' A IUI'!:UNCS (II -2") 
(YBl) 
{YJJJ)POItT'~21-t04 
(YBJ) F'ORTCRP.l'l!HNt1! (2,1.2" 

(Y7D) PORT D UI'UtI!HCS (2.1 .2" 

(YM) Itm.EASIS OONI'UCI' 

(YBl) FOlOlUTY I0IO 

(\'1IJ)~ 

'.D 

(YM) aD..BASB SUll-5IC1KH c::v 

(J 

~ (.) 1Em<lII<rS2UiCl' 

~ 

;g 
~ 
~ 
~ 
~ 

,., 

-=.:.. .....,........... -..:.-. • ( ) ~ mmooNT 

cnmtcx. IeLA. y Sl8-S2CI1ONIII!LIASBOlM'UCT 

........ NT 

I'ORTA,.I.C.D 
lIVBSI!Cl1ON ootII'UCT 

() 1OM.U!!!!<LIAa <m:>--I 
( ) 1M« IUSY sa..mcre-. 

Ir.cnoN !N.u~ N OOSS 0- ""_1 

I'ORTA.I.c,nS{M..SI5CIIONOOM'UCT _ (YK1. YEO. YF, 
YO, YIO, YJO) 

I'OItT • C!N.UUS!CTIONN N+l CiA. YB, 

Yc,YD) 

(.) 

~ PORT All RI!l'P.IWKZ A.DOR!SS p;s, 2': (YNl) 
1.:5 PORT A. I, C, D GO REP. S!C11ON 0.1 (YNO) 

( .) 'lUI>OlNT Il!U!CT ,.,' 

(YI.3) .".,.., 

00 Il.Ia-acnoN D·' 

OUA ~_2') 

~ 
CPUC a' .1' 

C'UD 
O'UI (!'_2') 

~~ !:-~:. 

'~ 
CJ'UA_H~SIlD '(ZX'I) 

L:f3 ~ :="'~"!CI1<><.: :~(OV,_ 

._ 00IftJCTS 

tEXT) secnoNO READ DATACP1' 

(EX1) .sI!CT1ONlUADDATACPl' 

(EX1) S!CIICH2IU!ADDATA<PtI 

(EX'!) S2CIImSREADDATAa-tI 

(D-)~ 

b ........,.,. 
(II.) 

PAR'nALPAJtlI'Y 

j. 

(YP) PANOUI'PClRTA' DSEcnONSI!lZCTO'15 

(YN) JUtT A. 8, DCP 10 

(YM) SI!C'I1ON H. N .. 2 SS SELECT ~ PORTNlII!CI1ONSUJ!Cl'PANOUT ~ 
~~ 70; seCTlONNSSREADlirra02

1
.1

2
) (EX,1)(MEMJ(l.S) 

CRAY Y-MP PORT A-D REFERENCE CONTROL 
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) 

(YN) PORT A GO REFERE."ICE CON· 2 

(YI. YE) PORT A i; READ MODE. S READ, RELEASE 

(YI. YE) PORTB i:READMODE RELEASE 

~) PORT D CHAN. # 2°, 2 '; FETCH; DREAD 

(YM) PORT ABC D RELEASE CONFUCT 

( _ ) SUBSECTION Bt:SY SELECT (5·8) 

(YOO) 

~T POINT SELECT 
( - ) ----'-~""-'--------IQ3 
( ) DELAYS GATEBDATA ~ 

SlJB_SEc-rJON CONFLICT A. B. C. D 

YEO PORT A REFERENCE (2' . 24 ) 

~YEO: PORT B REFERENCE (2' .24 
) 

PORT C REFERENCE (2' . 24 ) 
(YEO) 4 
(YZO) PORTDREFERENCE(2'.2 ) 

(YM) RELEASE CONRJCT A. B, D 

(YEO) PRIORITY AlB. NC, BIC 

(YZO) PRIORITY D/ABC 

(YM) RELEASE sua_SEc-rJON 

( .) ~TPOJII,'T SELECT 

HTV-OR34 

READ REFERENCE 
COl'o'TROL DELAY 

PORT A, B, C, D 
SUB_SECTION CONRJCT 

PORT A ADDRESS (2° -2' 2' _ 2' 2'.2 ') (YK. YRJ) , , 
PORTBADDRESS (2°_2' 2 2.2' 2'-2 ') (YK, YRJ) , , 
PORT D ADDRESS (2".2' 22 _ 2' 2' _ 2 ') 

~ , , 
) PORTC ADDRESS (2°_2' 2 2 .2' ,'-, ')' (Y!(, YF2) , . - -

(YM) PORT RELEASE CONFUCT A, B, D 

(R>RCED) SUBSECTION BUSY SELECT 5.8 

rosmoN CONSTA."IT 
~CED)--~~--~~-=--__________ -{ 

(1-) EXCHANGESE UE."ICE 

(_)~~~TPO~~~~~S=ELE==crn~------------~~ 
DREAD. S READ 

(YNIl (2'.2'.2~2 ~l 'T 

(YNO) (2". 2 '. 2 '.2 i 
GO R.Ef'ERENCE SEC. ° . 3 

.fAt5ii2:Jb--~!..!..!:!-==""-!:=='-lL=:-'=:-""" (YO. YF) 
~~~~~~~~~~~~~-(YF) 

rn1:!U2~~~~~~~~~:...J...:...""'- (YP) 

PORT A, B. C E."'lPTY .. (J-) ,2' 

PORTA-DGOREF.SEC.O-3,ADDRESS(2 ,2 ,2,21 

i>-4-i[J~~~1NTS~[)-----l:R33 ~TPOINTS (H-) 

REFERE."ICE ADDRESS 
DElAY 

RELEASE 
CONFUCT 

)-__ ~PO~R~T~A~A~.;S~READ~~~~CO~N~'-~2~) ________________ -+Q_.YM)----------+44-~PO~RT~A~~-c~~~~~~~~~1r __ ~ 

.r.1:1iilo:-n"r-.!PO~R2.T.!:.A~i: 2:B~rr!.L..:VE:==CT.!.:O~..2S~C~Al.AR;~~·.!RELEA~~S:!!E:.2.16~C~P~TO.!.!:!.~S ... · !:!:A... (yp. J-) PORTB (22 - 2' ,2 ') GO REFERENCE 

t!Pl!!.:Ec>--:PO:::R-.:T::B:-,:·; :-:T:-:READ:=~. ::RELEA:;=:;;=s.::E== ______________ (YP3. J-) PORT D <2' _ 2' ,2' ) GO REFERENCE 
PORT D CHANNEL # 2' ,2°; FETCH 

)-~::..:...:::..::::==~.:.;:...:..:..::.:..::.::------+ (YP3. 'l'Z) 

>-__ .:.;13;...CP=-TO=S:.;i;.;. A..=: ,,;,12:.CP.:.:..,TO=:.;Si::,:' Ai:.:'::..; ,,;,1.:..I,,;,CP:c..:..TO=-.:.S'::'·';,,:Ai:.' _____ ... (JA. ffi/AFj 

~~)-~D~READ~~.S~READ~~ ______________________ +(YN) 

l}-___ ~!=:2.!2TPO~IN!.!;'J' ___________________________ (H-) 

GATEDBDATA (i".i") 
E)-.......::=:::::..::=:..::.:.!~:........!.--------(YD. YC) 

(YL3) SECTION 3 

PORTe GO REFERENCE 

PORTD DREAD 

(YLj<EXTl CPU A -H RELEASESS 

( ) LQMC. 

(YMI) PORT A, B, D RELEASE CONFLICT 

( )_~~~T~PO~INT~S~ELE::~CT~--______ ----~~ 

GO SUB_SECTION ° -7 

(YL2) SECTION 2 

GO SUB_SECI10N ° . 7 

MASTER CLEAR 
(YLO) SECTION ° 

GO SUB_SECTION ° -7 

CPUA <2'_2') ( ) BANK BUSY SELECT (4.8 CP) 

(CPU) (EXT) CPU A • H (2' . 2' ), GOSS CPUB <2'.2') 
10 - 31~J....Ji,.......,.I-':CPU=·"::C:--"(2":'~.';'2"!;"") 

PORT C(D REFERE."ICE ADDRESS <i- ,i') (YNI) 

31)~PO=R:..:T-,-A.=B"" C",.",D""GO=.::REF=.",S:::E:::,CTI=O::.;N",I"", 3::...... .... (YNO) 

SECTION ENABLE N + 2 GO SSO, SSI. SS2, SS3 

SECTION ENABLE N + 2 GO SS ° -3, 4 - 7 

SEc-rJON E."IABLE N SSO. SSl, SS2, SS3 

SEc-rJON ENABLE. NGOSS ° -3,4-7 

PORT A. B, C, D SljB·SECTION CONFUCT (YK I. YEO. YF, 

(- ) 

PORT AlB REFERENCE ADDRESS i 2' 

PORT A.B.C,D GO REF. SEc-rJOr-; 0. 2 

YG. YIO. YJO) 

( _) ~TPOINT SELECT 

CPUD (2'.2') 

CPlJE (2'_2') 

CPUF <2'_2') 

CPUG (2'-2') 

CPU H (2'.2 ') 

7J-_CPU.::..::...;::,.A",--""H""RE=-LEA_S_E_SS _____ • (EXT) 

'9-------------i:JR8 - 15D-....Q!;lli!1bli.t!;:Il!.lI~Ul;UI\l.ClLlL.., (EXT) (CPU, MEM) 

BANK CONFLlcrn 

RI~---~-'-"""'TPO"""'INT"'-'------------ (H-) 

(EXT) SECTION ° READ DATA CP 16 

(EXT) --=::..:..::.=-=----.:..--.Q' 
(EXT)~~~~~~~~~a 

(EXT)~~~~~~~Lil~ 

(YF) FANOlTTPORT A, B, DSECTION SELECTCP IS 

(YN) PORTA,B,DCPIO 

(YM) SEc-rJON N, N + 2 SS SELECT 

(YMI) 

(YMO) 

SEcnON 1,3 
SS RELEASE CONFUCT 

SECTION 0, 2 

(UNABLE TO RELEASE) 

n-__ -±-.1Q[@2I[>~PO~RT~A~,B~,~D~RELEA~~~SE~C~ONFU~~CT~~~~(YO.YN.YK) 
_v.;n:-:r-.-~RELEAS::::::!::::;:::E::.S:::UB~-S:::ECI1=::O:::N~' ;:,0_. 7;,,;S:;Ecn=.:;O:;N,:.0::.... (YK) 

~~~SECI1~~O~N~N~SS~S~ELE~CT~-----_ ~_-f'-e::::::.:..!>2 (YP) 
">-~RELEA==~S~E:..:S~UB=-S~ECI1=!::O:!.N:..:O:..:-~7;S:::ECI1=::::O:::N:..:2'+ (YK) 

,~~S~DCTI~~O~N£N~+~2~SS~B~nux7~~-----_ __ ,",,:=:..;.:;:::-' J (YP) 

b-____ PO:..::::R:..:,T..::C..::EMP1Y=.:...:.... _____________ (J-) 

'}-_.....:~=~INTS=:..-__ (H-) 

SUB-SECTION RELEASE CONFUCT 

PAR1lAL PARITY 

(VA.HS,AR, 
HG,HE,HH 
VB,VC) 

~w:ecrmlu..L~ (VA. HG, 
HS.HA) 

@~@!~---"'==.:.:=-::.:..;..:.:.. (HS, HG, DP) 

PORT N SECTION SELECT FANOUT 

SECTION N SS READ BIT (2 ~ 2 ',22) 

(H-) 

(YF) 
(EXT) (MEM) (ZS) 
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) 
(YPO-YP7) OPTION FANOUTS 

Section 0 - 3 Subsection Readout Select 

OPTION 1ERM DESCRIPTION DESTINATION 
(YPO) R27 --.. Section 0 Readout 20 Select --.. (EXT) (MEM.) (ZS) 
(YP1) R27 --.. Section 0 Readout 21 Select --.. (EXT) (MEM.) (ZS) 
(YP2) R27 --.. Section 0 Readout 22 Select --.. (EXT) (MEM.) (ZS) 

(yP4) R27 --.. Section 1 Readout 20 Select ...... (EXT) (MEM.) (ZS) 
(YP5) R27 --.. Section 1 Readout 21 Select ...... (EXT) (MEM.) (ZS) 
(YP6) R27 --.. Section 1 Readout 22 Select ...... (EXT) (MEM.) (ZS) 

(YPO) R28 --.. Section 2 Readout 20 Select ...... (EXT) (MEM.) (ZS) 
(YP1) R28 --.. Section 2 Readout 21 Select ...... (EXT) (MEM.) (ZS) 
(YP2) R28 --.. Section 2 Readout 22 Select ...... (EXT) (MEM.) (ZS) 

(yP4) R28 --.. Section 3 Readout 20 Select ...... (EXT) (MEM.) (ZS) 
(YP5) R28 --.. Section 3 Readout 21 Select ...... (EXT) (MEM.) (ZS) 
(YP6) R28 --.. Section 3 Readout 22 Select ...... (EXT) (MEM.) (ZS) 

Port AIBID Section Select 
) OPTION 1ERM DESCRIPTION DESTINATION 

(YPO) R29 --.. PortA Section Select 20 ...... (YPO- YP7) 
(YP1) R29 --.. PortA Section Select 21 ...... (YPO- YP7) 

(YP4) R29 --.. PortB Section Select 20 ...... (YPO- YP7) 
(YP5) R29 --.. PortB Section Select 21 ...... (YPO- YP7) 

(YP3) R29 --.. PortD Section Select 20 ...... (YPO- YP7) 
(YP7) R29 --.. PortD Section Select 21 ...... (YPO- YP7) 

Port AIBID Address to Exchange Package 

OPTION 1ERM DESCRIPTION DESTINATION 
(YPO) R30 --.. PortA Address bit 20 ...... (RGO) 
(YP1) R30 --.. PortA Address bit 21 ...... (RGO) 

(yP4) R30 --.. PortB Address bit 20 ...... (RGO) 
(YP5) R30 --.. PortB Address bit 21 ...... (RGO) 

(YP3) R30 --.. PortD Address bit 20 ...... (RGO) 
(YP7) R30 --.. PortD Address bit 21 ...... (RGO) 

) 
Hardware Trng. 
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BOARD A MUX. TEST POINTS 

(T.P. 83) (YZO) 

0000 
0001 
0010 
001 1 
0100 
0101 
01 10 
o 1 1 1 
1000 
1001 
101 0 
101 1 
1 100 
1 101 
1 1 1 0 
1 1 1 1 

Q10 
B6 
B7 
B8 
A10 
A11 
A12 
A13 
A14 
A116 
D2 
A100 
A101 
A102 
A103 
A104 

(T.P. 96) 

0000 10 
0001 11 
001 0 J2 
001 1 J3 
0100 J4 
o 1 0 1 J5 
o 1 1 0 J6 
o 1 1 1 11 
1 000 12 
I 00 I J3 
1 0 1 0 J4 
1 0 1 1 J5 
1 I 0 0 112 
I 101 113 
III 0 114 
1 111 115 

Port D Conflict 
I/O Write 
I/O Channel Numbers 2° 
I/O Channel Numbers 21 
Coincidence 
Coincidence 
Coincidence 
Coincidence 
Branch in CIP + Ex. Seq. + Fetch + MC + CD 
Exchange Sequence 
Fetch Active 
P Data 22 (Register Bit 0) 
P Data 23 (Register Bit 1) 
P Data 24 (Register Bit 2) 
P Data 25 (Register Bit 3) 
P Data 26 (Register Bit 4) 

(YK1) 

Section 1 SSO Busy 
Section I SSl Busy 
Section 1 SS2 Busy 
Section 1 SS3 Busy 
Section 1 SS4 Busy 
Section 1 SS5 Busy 
Section 1 SS6 Busy 
Section 1 SS7 Busy 
Section 3 SSO Busy 
Section 3 SS I Busy 
Section 3 SS2 Busy 
Section 3 SS3 Busy 
Section 3 SS4 Busy 
Section 3 SS5 Busy 
Section 3 SS6 Busy 
Section 3 SS7 Busy 

(T.P. 94) (YKO) 

0000 
0001 
0010 
001 1 
0100 
o 1 0 1 
o 1 1 0 
011 1 
1000 
100 1 
101 0 
101 1 
1 100 
1 101 
1 1 1 0 
1 I 1 1 

JO 
11 
12 
J3 
J4 
J5 
J6 
17 
J8 
J9 
110 
III 
112 
113 
114 
115 

(T.P. 

0000 RO 
000 I R1 
0010 R2 
001 1 R3 
0100 R4 
010 I R5 
o 1 1 0 R6 
011 1 R7 
1000 R8 
I 001 R9 
1 0 1 0 RIO 
101 1 Rll 
1 100 R12 
110 1 R13 
1 1 1 0 R14 
1 1 1 1 R15 

99) 

Section 0 SSO Busy 
Section 0 SSl Busy 
Section 0 SS2 Busy 
Section 0 SS3 Busy 
Section 0 SS4 Busy 
Section 0 SS5 Busy 
Section 0 SS6 Busy 
Section 0 SS7 Busy 
Section 2 SSO Busy 
Section 2 SSt Busy 
Section 2 SS2 Busy 
Section 2 SS3 Busy 
Section 2 SS4 Busy 
Section 2 SS5 Busy 
Section 2 SS6 Busy 
Section 2 SS7 Busy 

(YMO) 

Release SSO Sec. 0 
Release SSl Sec. 0 
Release SS2 Sec. 0 
Release SS3 Sec. 0 
Release SS4 Sec. 0 
Release SS5 Sec. 0 
Release SS6 Sec. 0 
Release SS7 Sec. 0 
Release SSO Sec. 2 
Release SSl Sec. 2 
Release SS2 Sec. 2 
Release SS3 Sec. 2 
Release SS4 Sec. 2 
Release SS5 Sec. 2 
Release SS6 Sec. 2 
Release SS7 Sec. 2 

(T.P. 120) (YM1) 

0000 RO Release SSO Sec. 1 1000 R8 Release SSO Sec. 3 
000 1 R1 Release SSl Sec. 1 100 1 R9 Release SSl Sec. 3 
001 0 R2 Release SS2 Sec. 1 1 0 I 0 RIO Release SS2 Sec. 3 
001 1 R3 Release SS3 Sec. 1 101 I Rll Release SS3 Sec. 3 
o 1 00 R4 Release SS4 Sec. 1 1 100 RI2 Release SS4 Sec. 3 
o 101 R5 Release SS5 Sec. I 1 101 R13 Release SS5 Sec. 3 
OlIO R6 Release SS6 Sec. 1 III 0 R14 Release SS6 Sec. 3 
o III R7 Release SS7 Sec. 1 111 1 R15 Release SS7 Sec. 3 

Hardware Trng. 
YM31101 D.H. 

HTV-0834 11-32 CRAY PROPRIETARY 

~ 

~) 

) 
/ 



) 
--_.-/ 

) 
/ 

BOARD B MUX. TEST POINTS 

(T.P. 01) (YBO) 

0000 QO 
000 1 Q1 
0010 Q2 
0011 Q3 
0100 Q10 
o 1 0 1 Q11 
01 1 0 Q12 
o 1 1 1 Q13 
1000 Q20 
100 1 Q21 
1010 Q22 
1011 Q23 
1 100 R4 
1101 R5 
1 1 1 0 R6 
1 1 1 1 WO 

(T.P. 03) 

0000 R12 
0001 R13 
0010 R14 
001 1 R15 
0100 R17 
0101 R18 
o 1 10 R19 
o 1 1 1 R20 
1000 C140 
100 1 C141 
101 0 C142 
101 1 R27 
1 100 R22 
1 101 R23 
1 1 1 0 R24 
111 1 R25 

HTV-0834 

Port A Section 0 Enable 
Port A Section 1 Enable 
Port A Section 2 Enable 
Port A Section 3 Enable 
Port B Section 0 Enable 
Port B Section 1 Enable 
Port B Section 2 Enable 
Port B Section 3 Enable 
Port C Section 0 Enable 
Port C Section 1 Enable 
Port C Section 2 Enable 
Port C Section 3 Enable 
Port A Data Range Error 
Port B Data Range Error 
Port C Data Range Error 
Program Range Error 

(YNO) 

Port A Reference Go Read 
Port A Address 2° 
Port A Address 21 
Port A Address 25 

Port B Reference Go Read 
Port B Address 2° 
Port B Address 21 
Port B Address 25 

Port C Reference Go Section 0/2 
Port C Reference Go Section 1/3 
Port C Reference Address 21 
Port NBIC Empty 
Port D Reference Go Read 
Port D Address 2° 
Port D Address 21 
Port D Address 25 

11-33 

(T.P. 82) (Y JO) 

000 X11 
001 X12 
010 X13 
011 G6 
1 00 X14 
1 01 X15 
1 1 0 X16 
1 1 1 X17 

Port A Active 
Port B Active 
Port C Active 
Go Vk Data 
Port A Conflice 
Port B Conflict 
Port C Conflict 
GIS Active 

(T.P. 04) (YN1) 

0000 R12 Port A Reference Address 22 
0001 R13 Port A Reference Address 23 

0010 R14 Port A Reference Address 24 
001 1 R15 Port A Reference Address 26 

0100 R17 Port B Reference Address 22 
0101 R18 Port B Reference Address 23 

01 1 0 R19 Port B Reference Address 24 
o 1 1 1 R20 Port B Reference Address 26 

1000 C140 Port C Reference Address 22 
100 1 C141 Port C Reference Address 23 

1010 C142 Port C Reference Address 24 
101 1 R27 
1 100 R22 Port D Reference Address 22 
1 101 R23 Port D Reference Address 23 

1 1 1 0 R24 Port D Reference Address 24 
111 1 R25 Port D Reference Address 26 
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BOARD C MUX. TEST POINTS ---\ 

) 

(T.P. 120) (YLO) (T.P. 121) (YL2) 

0000 KO CPU A - H Request Bank 0 0000 KO CPU A - H Request Bank 0 
0001 Kl CPU A - H Request Bank 1 0001 Kl CPU A - H Request Bank 1 
0010 K2 CPU A - H Request Bank 2 0010 K2 CPU A - H Request Bank 2 
001 1 K3 CPU A - H Request Bank 3 001 1 K3 CPU A - H Request Bank 3 
0100 K4 CPU A - H Request Bank 4 0100 K4 CPU A - H Request Bank 4 
o 1 0 1 K5 CPU A - H Request Bank 5 0101 K5 CPU A - H Request Bank 5 
o 1 1 0 K6 CPU A - H Request Bank 6 01 10 K6 CPU A - H Request Bank 6 
o 1 1 1 K7 CPU A - H Request Bank 7 011 1 K7 CPU A - H Request Bank 7 
1000 A3' CPU AGoSS 1000 A3' CPU AGoSS 
100 1 A13' CPUB Go SS 100 1 A13' CPUB Go SS 
1 0 1 0 A23' CPU CGo SS 1 0 1 0 A23' CPU C Go SS 
101 1 A33' CPUDGo SS 101 1 A33' CPUDGoSS 
1 100 A43' CPU EGo SS 1 100 A43' CPU EGo SS 
1 101 A53' CPU FGo SS 1 101 A53' CPU FGo SS 
1 110 A63' CPUGGo SS 1 1 1 0 A63' CPU G Go SS 
1 1 1 1 A73' CPUHGo SS 111 1 A73' CPUHGo SS 
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--"~) BOARD D MUX. TEST POINTS 

" 

(T.P. 66) (JGO) (T.P. 01) (YL1) 

0000 PO CIP k 2° 0000 KO CPU A - H Request Bank 0 
0001 PI CIP k 21 0001 Kl CPU A - H Request Bank 1 
0010 P2 CIP k 22 0010 K2 CPU A - H Request Bank 2 
001 1 PI03 CIP j 2° 001 1 K3 CPU A - H Request Bank 3 
0100 P104 CIP j 21 0100 K4 CPU A - H Request Bank 4 
o 1 0 1 PI05 CIP j 22 0101 K5 CPU A - H Request Bank 5 
01 1 0 P6 CIP i 2° 01 10 K6 CPU A - H Request Bank 6 
011 1 P7 CIP i 21 o 1 1 1 K7 CPU A - H Request Bank 7 
1000 P8 CIP i tt 1000 A3' CPU AGoSS 
1001 P9 CIP h 2° 1001 A13' CPUB Go SS 
1 0 1 0 PI0 CIP h 21 1010 A23' CPUC Go SS 
101 1 Pll CIP h 22 101 1 A33' CPUDGo SS 
1 100 P12 CIP g 2° 1 100 A43' CPUEGo SS 
1 101 P13 CIP g 21 1 101 A53' CPU FGoSS 
1 1 1 0 P14 CIP g 22 1 1 1 0 A63' CPUGGoSS 
1 1 1 1 R25 CIP g 23 1 1 1 1 A73' CPUHGoSS 

(T.P. 02) (YL3) (T.P. 06) (YOO) 

0000 KO CPU A - H Request Bank 0 0000 A92 Port A Release Conflict 

) 0001 Kl CPU A - H Request Bank 1 0001 B92 Port B Release Conflict 
0010 K2 CPU A - H Request Bank 2 0010 C92 Port D Release Conflict 
001 1 K3 CPU A - H Request Bank 3 001 1 RIO Port A i2 
0100 K4 CPU A - H Request Bank 4 0100 Rll Port A Bff, Scalar 
o 1 0 1 K5 CPU A - H Request Bank 5 0101 R12 Port A V, Scalar 
01 1 0 K6 CPU A - H Request Bank 6 01 10 R13 Port A Release 
o 1 1 1 K7 CPU A - H Request Bank 7 o 1 1 1 R14 Port A 10 CP to Ai 
1000 A3' CPU AGo SS 1000 R15 Port A 10 CP to Si 
1001 A13' CPUB Go SS 1001 R8 Port A iO 
101 0 A23' CPU CGo SS 101 0 R9 Port A i1 
101 1 A33' CPUDGo SS 101 1 RI8 Port B iO 
I 100 A43' CPU EGo SS I 100 R19 Port B i1 
I 101 A53' CPU FGo SS I 101 R20 Port B i2 
I 1 I 0 A63' CPU G Go SS I I I 0 R21 PortB Read T 
1 I 1 1 A73' CPUHGo SS I I I I R23 Port B Release 
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EXCHANGE MECHANISM 

• Means of switching execution from program to program. 

• Exchange Package - Block (16 words) of program parameters. 

Any program to be executed must have an Exchange Package defining where and how it 
is to be run. 

Exchange Package is 208 words in length. 

Must reside in lower 4096 memory locations. 

Must start on a 208 word boundary. 

• Exchange Sequence - The process which deactivates the current Exchange Package and puts it 
into memory. It then loads from memory, a new Exchange Package and activates it. 

• Conditions that cause an Exchange Sequence. 

Deadstart Sequence 

Interrupt Flag Set (F' register) 

Program Exit (004, 000 instruction) 

Deadstart Sequence - Setting and dropping I/O M.C. causes input channel 20 to go active. 
The MWS can transfer 200008 words into memory or 200008 words from the lOS. 

Setting and dropping CPU M.C. forces an exchange with Exchange address O. XA register is 
set to zero by setting the CPU M.C. 

Deadstarting processor 0 -7, processor 0 performs the exchange when CPU M.C. drops. 
Processor 0 could set up the Deadstart Exchange Package 00 and issues a 0014j1 instruction 
to processor 1. Processor 0 will then set up the Deadstart Exchange Package 00, then issue a 
0014j1 to processor 2. Processor 0 will set up Deadstart Exchange Package 00 and issue an 
0014j1 to processor 3, and so on. All processors have now been deadstarted, and processor 0 
could exchange on itself. 

Interrupt Flag Set - The following interrupts can be set while in user mode: Programmable 
clock, MCU, Floating-point Error, Operand range, Program range, Memory Error, I/O 
interrupt, Error exit and Normal exit. While in monitor mode, all interrupts other than 
Memory Error are disabled. If the IMM (Interrupt Monitor Mode) bit is set, all interrupts 
except PCI, MCU, I/O and Deadlock are Enabled in monitor mode. 

Program Exit - Program exit occurs from the decode of instruction (000, 004). Instruction 
(000) is an Error Exit instruction, instruction (004) is a nonnal exit. 

After an exchange has occurred.and the program is in monitor mode, the monitor needs to 
save the B register and T registers, Shared registers and Vector registers. If the Vector Not 
Used bit (VNU) is equal to a one, the Vector registers do not need to be saved. 
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Exchange Sequence 

Before an exchange can take place, everything must run to completion in the processor that wants 
to perform the exchange. If a Test and Set instruction (0034) is waiting on semaphore, the P 
register is decremented by two or by one if the Test and Set is in NIP. The (HF) decrements the P 
register before it is loaded into memory. 

The processor doing the exchange clears out the Buffer Valid bits and Buffer counter. Clearing the 
Buffer Valid bit causes a Fetch to occur after the exchange has completed. Clearing the mAR 
counter causes the data which was fetched from memory to be loaded into Instruction Buffer 0 fIrst. 

Exchange RIW Sequence 

Words Read From Memory using Port A 
o 
1 
2 
3 
4 
5 
6 
7 

10 
11 
12 
13 
14 
15 
16 
17 

Words Written to Memory using Port C 
o 
1 
2 
3 
4 
5 
6 
7 

10 
11 
12 
13 
14 
15 
16 
17 

The Exchange Sequence functions as a block reference to memory. Port C is used on the write to 
memory while Port A is used for the read of memory. The read starts up 5 CPs ahead of the write 
to prevent Bank conflicts within the same CPU. However, Bank conflicts among the other CPU s 
is unavoidable and must be handled when they occur by the memory controls. 

Exchange Write Sequence 

Assuming that an interrupt is set on the (HE) option which will initiate the Exchange Sequence, the 
interrupt is passed to the (HC) option which will set the Wait Exchange. The Wait Exchange is 
sent to the (HA, HZ) options to stop the P register from incrementing and also generate blank NIP, 
which will keep the issue circuits quiet. The Wait Exchange is held until the (JD) sends a Release 

Hardware Trng. 
YM10132 J.E.S. 

HTV-0834 12-2 CRAY PROPRIETARY 

) 



Exchange which occurs when the Exchange Sequence has completed. The (JD) option, upon 
receiving the Wait Exchange signal, will generate an Exchange Request as long as the NSN 
registers are quiet and Fetch is quiet. The (JD) option will generate an Exchange Sequence which 
is sent to various options to initiate their Exchange Sequence counts or timers. The (YI) option, 
upon receiving the Exchange Sequence, will start up a Write pointer to memory which uses the 
Port B path to the (JG) option to address the A and S registers. The (JG) option will generate a (j 
and k) operand equivalent to the Write pointer values and cause a read of AO followed by Al - A 7, 
then the (JG) will start over with the Write pointer equal to zero, only this time addressing SO - S7. 

The first word to be sent to memory contains AO plus the P register and the Processor Number 
(PN). The P register is held on the (HA, HZ) options prior to sending the P register to memory . 
The P register is decremented by -1 or -2 on the (HF) option if a Test and Set were in NIP or CIP. 
The (HF), which is the Exchange Parameters for DLA, DBA, ILA, rnA, P register, XA, VL, 
CLN, Flags and Modes, will check for P-l or P-2 signals and decrement the P register accordingly 
before sending the P register to the (YC, YD) options. The P register, along with AO, arrive on the 
(YC, YD) option at the same time. The (YC, YD) options will select the proper section to send the 
data to memory. 

The Write Exchange address is set from the Absolute XA address which contains bit (211 - 24), the 
lower 4 bits being zeroes to put the Exchange Package on 20 word boundaries. The Absolute XA 
address is held on the (HE) option when the Exchange Sequence starts. The XA address bit (24) is 
sent to the (YE) for the upper subsection select. Exchange address bits (25 - 211) are sent to the 
(Y A) option where the proper section is selected. The (YE) will increment the Exchange address 
from (0 - 17), and supply the (YK) option with the section and subsection selects. The (YK) will 
then generate the GOSS 0 - 7 to the (YL) options which will be distributed to memory and the 
CPU modules to assist in determining a Bank conflict. The (Y A) receives its section Enables from 
the (YK) option. The (yA) will send the address bits (25 - 211) to the proper section in memory, 
along with sending bank bits (25 - 27) to the CPU modules to be checked for Bank conflicts on the 
(YL) option among the other CPU references. Because of the sequence counters and controls, up 
to eight references can be stacked on the (yCID) options prior to stopping on a Bank conflict. 

The write exchange parameters are passed from the (HE) option to the (HF) option. The (HF) has 
an Exchange Sequence counter which will send off the appropriate exchange parameters to the 
(YC, YD) to be joined with the A register data to make up a 64-bit word write to memory. The 
figure on the following page shows what is in words 0 - 17. 
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Word 0 PN I PREGISlER 

1 

2 

3 

4 

5 

6 

7 

10 

11 

12 

13 

14 

15 

16 

17 

SYNDROME 

BANK 

I CS 

ERROEi PORT I READ 
TYPE A, B,D MODE 
REGISTER PARITY 

ERROR 

STATUS 

L, ~ 

""--

WRTIEONLY 
NOT 

READ FROM MEMORY 

Exchange Read Sequence 

rnA 

ILA 

DBA 

DLA 

XA\VL\ CLN 

FLAGS I MODES 

SO 

SI 

S2 

S3 

S4 

S5 

S6 

S7 

AO 

Al 

A2 

A3 

A4 

A5 

A6 

A7 

The Exchange Read Sequence of memory is ahead of the write sequence by 5 CPs to prevent Bank 
conflicts within the same CPU. The 5 CPs happen to be the access time of the 64K x 1 memory 
chips. The read sequence is initiated similar to the write sequence by a flag being set, instruction 
(000000,004000) or CPU M.C. starting the Exchange Sequence. The Exchange address is passed 
to memory from the (HE) to the (Y A) option and then to memory. The read control is initiated on 
the (YI) option by receiving the Exchange Sequence from the (JD). The (Yl) will start up a Read 
pointer which is passed to the (YN/O) options to time the writing of the NS registers taking into 
account any Bank conflict which could occur among the CPUs. The read parameters along with A 
register data will first start arriving at CP 19 from memory, on the (YP) option. The P register is 
sent from the (YQ) to the (HE) option and then to the (HF) were the P register is muxed out 6 bits at 
a time to the (HAIZ). The entire P register is loaded into the (HAIZ) at CP 27. Next to arrive from 

-" 
) 
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memory, is the rnA and AI. The rnA is routed from the (HE) to the (HF) where the (HF) will 
divide the rnA in half and send out the lower half first to the (YH) and then the next clock period to 
the upper half. The ILA, DBA, DLA will follow the same sequence of events. The XA, VL and 
Modes arriving from memory are sent to the (HE) option and not passed to the (HF). Following 
the Exchange Sequence is the fetch operation caused by the Exchange Sequence clearing the buffer 
valid bits. The combined exchange and fetch would take 52 CPs if no Bank conflict had occurred. 
The (JD) will generate a Release Exchange which is sent to the (HC) option which will drop Wait 
Exchange. The (JD) Release Exchange is caused by Port C being released on the (YE) option at 
CP 27. 
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~ EXCHANGE PACKAGE BFJNG DBAcnYA'IliD CRAYY·MP MEMORY ATLOCATION(XA) EXCHANGE PACKAGE BEING AcnYATBD 
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tv 

I 

0'1 

~ 
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~ 
~ 
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~ 

i 
AI 

-k Al 

SfAruS A3 

2".2" A4 

(110) 
A!l 

A6 

A7 

~ 
FLAOS, A 
XA,VI., ROOISTIlR 

CUI 
(AR) 

(III!) 

7 
I 
I 
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I 
I 

I 
I 
I 
I 

I 
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I 
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I 
I 
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~~ 
DBA 
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(AR) 
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2 51 

fIELD WORD BIT 

PROCESSOR NUMBER (PN) 0 258 _ 2S6 

5YNDROME (S) 1 2 63 _ 2S6 

READ ADDRESS BANK (BANK) 2 263 _ 2 56 

READ ADDRESS OIIP SELECr (CS) 3 2S6 

READ ERROR TYPE (ERR) 4 268 _2 62 

PORT (PORn 4 2 61 _2 59 

READ MODE (RM) 4 2 S8 _2S7 

REGISTER PARITY ERROR CHIP JB1'E) 5 2 61 _2 S6 

VECTOR NOT U5ED (VNU) 6 2 63 

WAIT ON SEMAPHORE (W5) 6 2 62 

PROGRAM ADDRESS REGlSTER (p) 0 2SS _ 2 32 

INSTRUCTION BASE ADDRESS (IBA) 1 2S1 _232 

50 
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S4 

55 

56 

57 

fIELD 

INSTRUCTION LIMIT ADDRESS (lIA~ 

DATA BASE ADDRESS~BA) 

DATA LIMIT ADDRESS (DIA) 

EXCHANGE ADDRESS REGISTER (XA) 

VECroR LENGTH REGlSTER (VL) 

CLUSTER NUMBER (CLN) 

FLAG REGlSTER (FLAG5) 

MODE REGlSTER (MODES) 

EIGHT A REGlSTER CONTENTS 

EIGHT 5 REGlSTER CONTENTS 

WORD 

2 
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5 

5 
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6 
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0-7 

0-7 

BIT 

2 51 _232 

251 _2 32 

2 S1 _2 32 

2SS _248 

247 _241 

235 _232 

255 _ 244 

243 _2 32 

231 _2 0 

2 63 _ 20 
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EXCHANGE PACKAGE DESCRIPTION 

PN - Processor Number 

Word 0, bit (258 - 256) 
The contents of the 3-bit PN field in the Exchange Package shows the CPU in which the 
exchange executed. This value is not read into the CPU; it is a constant inserted only into a 
package being stored. 

S - Syndrome Bits 

Word 1, bit (263 - 256) 
If a SECDED Error occurred on a memory read or on an I/O channel, the 8 Syndrome bits are 
stored in this field of the Exchange Package. 

BANK - Read Address Bank 

Word 2, bit (263 - 256) 
If an error was detected during a Memory Read operation, the number of the bank from which 
the error came is kept in this 8-bit field. The bank number is considered to be bits (20) through 
(27) of the Read address. 

CS - Read Address Chip Select 

Word 3, bit (256) 
If an error was detected during a Memory Read operation, the chip select value of the Read 
address is filed in this location. This CS bit is considered to be bit (219) of the Memory Read 
address. 

ERR - Read Error Type 

Word 4, bits (263 - 262) 
The I/O or Memory Error can be either correctable or uncorrectable. Bit (263) (U) is set if the 
error is uncorrectable. Bit (262) (C) is set if the error is correctable. 

YM10141 
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PORT - Read Port A, Band D 

Word 4, bits (261 - 259) 
If an error is detected on a memory read, the port that was active at the time is shown in this 3-bit 
field. Ports A, Band D are represented by bits (261, 260 and 259) respectively. These bits are 
used in conjunction with the Read Mode Field bits to identify the operation that had the error. 

RM - Read Mode 

Word 4, bits (258 - 257) 
The two Read Mode bits, (258) and (257) of word four, are used along with the PORT field bits 
to determine what kind of a transfer occurred when the error was detected. The table on the 
following page shows the interpretations of the Port and Mode field bits. 

21 2° 

0 0 
0 1 
1 0 
1 1 

XA - Exchange Address' 

Word 5, bits (248 - 255) 

READ MODE 

PORTA PORT B PORT D 

EX Fetch 
B T LOSP 

Vector Vector HISP 
NS SSD 

The 8-bit XA field specifies the address of the first word of the next Exchange Package. When 
the current execution interval ends, the Exchange Package read from memory will be the package 
starting at the XA address. The XA field contains bits (211) through (24) of the address. The 
lower four address bits are not needed beCause the Exchange Package can only begin on a 16-
word boundary. The address size requires that the Absolute address be in the lower 4,096 
(10,0008) words of memory. 

VL - Vector Length 

Word 5, bits (247 - 241) 
The VL field holds the contents of the Vector Length register. The 7 -bit field contains the 
number of elements to be operated on in the Vector register. If VL = 000 or VL = 1008, all 
vector elements are used within the vector instructions. 

., 
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CLN - Cluster Number 

Word 5, bits (235 - 232) 
The CLN field has a 4-bit Clm:ter Number to be loaded into the Cluster Number register. The 
number selects the group, or cluster, of shared registers (SB, ST and SM) the CPU can access. 
The remaining 4 bits in the C~JN field are reserved for future use. The CRA Y Y-MP uses nine 
clusters. 

Flags 

Word 5, bits (255 - 244) 
The table below lists the bit assignments for the flags field in the Exchange Package. Meanings 
for these bits are simEar to the meanings for the CRA Y X-MP/48. The following flags being set 
will cause the hardware to perform an exchange. 

Flag register bit assignments 

Binary 
Word Exponent Name 

6 255 Register Parity Error (RPE) (Not used) 
6 254 Interrupt From Internal CPU (ICP) 
6 253 Deadlock (DL) 
6 252 Pro~mmable Clock Interrupt (PCl) 
6 251 MCU Interrupt (MCU) 
6 250 Floating-Q9int Error (FPE) 
6 249 Operand Range Error (ORE) 
6 248 Program Range Error (PRE) 
6 247 Memory Error (ME) 

6 246 I/O Interrupt (I0l) 
6 245 Error Exit (EEX) 
6 244 Normal Exit (NEX) 

RPE - Register Parity Error: 

Word 6, bit (255) - Flags a parity error from the (VS) or (HS) options, which includes Vector 
registers, Instruction buffers, T- registers, B- registers, and SB/ST registers. 

ICP -Inte"uptJromInternal CPU 

Word 6, bit (254) - Occurs when another CPU issues a 0014jl G = 0 -7) instruction. 
YM10143A 
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DL - Dead Lock 

Word 6, bit (253) 
Occurs when all CPUs in the same cluster are holding issue on a test and set instruction (0034). 
Cluster numbers are not equal in at least two CPU s, and a CPU is a Hold Issue on a test and set 
instruction. 

PCI - Programmable Clock Interrupt 

Word 6, bit (252) 
Occurs when the interrupt countdown counter in the programmable clock equals zero. Thirty
two-bit register loaded from (Sj). 

MCU - MCU Interrupt 

Word 6, bit (251) 
Occurs when the MIOP sends this signal. 

FPE - Floating-point Error 

Word 6, bit (250) 
Occurs when a Floating-point Range Error occurs in any of the Floating-point units, and the 
Enable Floating-point Interrupt flag is set 

ORE - Operand Range Error 

Word 6, bit (249) 
Occurs when a data reference is made outside the boundaries of the Data Base address and Data 
Limit address and the Enable Operand Range Interrupt flag is set 

PRE - Program Range Error 

Word 6, bit (248) 
Occurs when a Fetch is made outside the boundaries of the Instruction Base and Instruction Limit 
address. 

ME - Memory Error 

Word 6, bit (247) 
Occurs when a correctable or uncorrectable Memory Error and the corresponding Memory Error 
mode bit is set. 

Hardware Trng. 
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101 - I/O Interrupt 

Word 6, bit (246) 
Occurs when a Low-speed channel or the SSD channel completes a transfer. 

EEX - Error Exit 

Word 6, bit (245) 
Occurs when an 000000 instruction is issued. 

NEX - Normal Exit 

Word 6, bit (244) 
Occurs when an 004000 instruction has issued. 

Status Register 

The Status register contains bits that reflect the operating modes of the CPU. Instruction 073iOI 
transmits the status bits to the high-order bit positions of a selected S register. The table below 
lists the status bits and the S register bit positions assigned to each status bit. 

Status register bit assignments in Si 

SiBit Status When Bit = 1 

263 Clustered, CLN not zero (CL) 
257 Program state (PS) 
251 Floatin~oint error occurred (FPS) 
250 Floating-point interrupt enabled (IFP) 
249 J?perand range interrupt enabled (lOR) 
248 Bidirectional memory enabled (BDM) 
242 Processor number bit 2 (PN2) 
241 Processor number bit 1 (PNl) 
240 Processor number bit 0 (PNO) 
235 Cluster number bit 3 (CLN3) 
234 Cluster number bit 2 (CLN2) 
233 Cluster number bit 1 (CLN1) 
232 Cluster number bit 0 (CLNO) 

Hardware Trng. 
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Register Parity Error Test 

Register chips are capable of reporting parity errors and self-testing the parity error detection and 
reporting logic. 

Parity on a register chip is handled in groups of 8 data bits and 1 parity bit. The diagram below 
shows a 64-bit register with parity bits mixed in with data bits. 

BYTE 7 BYTE 6 BYTE 5 BYTE 4 BYTE 3 BYTE 2 BYTEl BYTE 0 

P7 D63 - 56 P6 D55 -48 P5 D47 -40 P4 D39 -32 P3 D31- 24 P2 D23 -16 PI D15 - 8 PO D7-0 

Parity Bits in 64-bit Operating Register 

Each parity bit gives the whole byte odd parity. As data bits enter the operating register, the 
parity bits for each group of 8 bits are generated and loaded. When the data bits are read from the 
register, parity checking is done on each byte. If the whole byte does not have odd parity, a 
Register Parity error is generated. 

The parity generation, checking and reporting logic is tested in maintenance mode by setting bit 6 
in the Maintenance Mode register. With bit 6 set to one, the value of Maintenance Mode register 
bit 5 becomes the value of all parity bits. 

YM11116 
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Exchange Package 

Word 5 bits 263 262 261 260 259 258 257 256 

N/A RPE 25 24 23 22 21 20 

I I 
I 

I 
I 

Flag Chip Chip Number 
Function 

Chip Number Bits - Meaning 

CHIP FUNCTION CHIP NUMBER 

25 l' i3 22 212° 

No Parity Error 000 N/A 
V Register A Board 0 0 1 0= (VSO) 1 = (VSIO) 2= (VS20) 3 = (VS30) 4= (VS40) 5 = (VS50) 6 = (VS60) 7 = (VS70) 

V Register B Board 010 O=(VSl) 1 = (VSll) 2= (VS21) 3 = (VS31) 4=(VS41) 5 = (VS51) 6 = (VS61) 7 = (VS71) 

V Register C Board 0 1 1 0= (VS2) 1 = (VS12) 2= (VS22) 3 = (VS32) 4 = (VS42) 5 = (VS52) 6 = (VS62) 7 = (VS72) 

V Register D Board 1 0 0 0= (VS3) 1 = (VS13) 2= (VS23) 3 = (VS33) 4 = (VS43) 5 = (VS53) 6 = (VS63) 7 = (VS73) 

IB Register 1 0 1 0= (HSO) 1 = (HSl) 2= (HS2) 3 = (HS3) 4 = (HS4) 5 = (HS5) 6 = (HS6) 7 = (HS7) 

T/B SR Register 1 1 0 0= (HS8) 1 = (HS9) 2 = (HSlO) 3 = (HSll) 4 = (HS12) 5 = (HS13) 6 = (HS14) 7 = (HS15) 

HTV-0834 

YR 
INPUTS 

(YRO) 

(VSO) 

(VSI0) 

(VS20) 

(VS30) 

(VS40) 

(VS50) 

(VS60) 

(VS70) 

108 - 178 = V Register A Board 
208 - 278 = V Register B Board 
308 - 378 = V Register C Board 
408 - 478 = V Register D Board 
508 - 578 = Instruction Buffer 
608 - 638 = T Register 
648 - 658 = B Register 
668 - 678 = SB/ST Register 

(YR1) (YR2) (yR3) (YR1O) (YR9) 

(VS1) (VS2) (VS3) (HSO) (HS8) 

(VSll) (VSI2) (VSI3) (HS1) (HS9) 

(VS21) (VS22) (VS23) (HS2) (HSlO) 

(VS31) (VS32) (VS33) (HS3) (HSll) 

(VS41) (VS42) (VS43) (HS4) (HSI2) 

(VS51) (VS52) (VS53) (HSS) (HSI3) 

(VS61) (VS62) (VS63) (HS6) (HS14) 

(VS71) (VS72) (VS73) (HS7) (HS1S) 

--'144 
--.145 

--'146 

--.147 

--'148 

--'149 
--'150 

--.151 

CRAY Y-MP REGISTER PARITY ERROR 

Hardware Tmg. 
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Modes 

Word 6, Bit (243 - 232) 
The Modes field of the Exchange Package contains 12 bits that govern execution. The table 
below lists the Mode bit assignments. Most of the bits retain their CRA Y X-MP meanings. The 
Extended Addressing Mode bit is explained following the table. 

Mode Register bit assignments 

Binary 
Word Exponent Name 

6 243 Enable Second Vector Logical (ESVL) 
6 242 Program State (PS) 
6 241 Floating-point Error Status (FPS) 
6 240 Bidirectional Memory (BM) 
6 239 Interrupt on Operand Range Error (lOR) 
6 238 Interrupt on Floating-point Error (IFP) 
6 237 Interrupt on Uncorrectable Memory Error (lUM) 
6 236 Interrupt on Correctable Memory Error (lCM) 
6 235 Extended Addressing Mode (EAM) 
6 234 Selected for External Interrupts (SEI) 
6 233 Interrupt Monitor Mode (IMM) 
6 232 Monitor Mode (MM) 

ESVL - Enable Second Vector Logical 

Word 6, bit (243) 
If ESVL = 1, then 140 - 145 instructions will attempt to use the Second Vector Logical functional 
unit fIrst. If ESVL = 0, the Second Vector Logical is not used. 

PS - Program State 

Word 6, bit (242) 
The contents of this I-bit register is manipulated by the operating system (software) to represent 
different program states among the CPUs which are currently processing a single program. 

, 
Hardware Trng. _) 
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FPS - Floating-point Error Status 

Word 6, bit (241) 
When this bit is set, a Floating-point Error has occurred regardless of the state of the Floating
point Error Mode flag. 

BM - Bidirectional Memory 

Word 6, bit (240) 
When this bit is set, block reads and writes may operate concurrently. 

lOR - Interrupt on Operand Range Error 

Word 6, bit (239) 
When this bit is set, interrupts on Operand Range Errors are Enabled. 

IFP - Interrupt on Floating-point 

Word 6, bit (238) 
When this bit is set, interrupts on Floating-point Errors are Enabled. 

IUM - Interrupts on Uncorrectable Memory Error 

Word 6, bit (237) 
When this bit is set, interrupts on uncorrectable Memory Data Errors are Enabled. 

ICM - Interrupt on Correctable Memory Error 

Word 6, bit (236) 
When this bit is set, interrupts on correctable Memory Data Errors are Enabled. 

EAM - Extended Addressing Mode 

Word 6, bit (235) 
The Extended Addressing Mode bit is set to allow fu1132-bit addressing. This bit shows which 
mode the machine uses with the program. If the bit equals a one, then the program is in Y -mode; if 
it equals a zero, then it is in X-mode with 24-bit addressing. 

Hardware Trng. 
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SEI - Selected for External Interrupt 

Word 6, bit (234) 
When this bit is set, this CPU is preferred for I/O interrupts. 

IMM - Interrupt Monitor Mode 

Word 6, bit (233) 
When the Interrupt Monitor Mode bit is set in the Modes register, certain interrupts will be 
recognized while in monitor mode. Other interrupts will not be enabled. The table below shows 
the interrupts and their recognition when the IMM bit is a one. 

Interrupt Monitor Mode Interrupt Handling 

Interrupt Interrupt Condition When 
Abbreviation Name IMM=1 

ICP Interrupt from internal CPU Disabled 
DL Deadlock Interrupt Enabled 
PCI Pro~Huul11able Clock Interrupt Disabled 
MCU MCU Interrupt Disabled 
FPE Floating-point Error Interrupt Enabled 
ORE Op_erand Range Error Interru~ Enabled 
PRE Program Range Error Interrupt Enabled 
ME Memory Error Interrupt Enabled 
101 I/O Interrupt Disabled 
EEX Error Exit Interrupt Enabled 
NEX Normal Error Exit Interrupt Enabled 

MM - Monitor Mode 

Word 6, bit (232) 
When this bit is set, all interrupts other than Memory errors are disabled. 

Hardware Trng. 
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CRAYY-MPEXCHANGE 
CONTROL INSTRUCTIONS 

000000 - Error Exit 

004000 - Nonnal Exit 

* * 0013jO - Enter XA Register With (Aj) 

* * 0014jl - Set Interprocessor Interrupt Request of CPU (Aj) (Aj = 0 - 7) 

* * 0014j2 - Clear Interprocessor Interrupt (lCP) 

* * 0014j3 - Select CLN Register to (Aj) (Aj = 0 - 11) 

** 001405 - Clear Programmable Clock Interrupt (PCI) Request 

** 001406 - Enable PCI Request 

** 001407 - Disable PCI Request 

0021"00 - Enable Interrupt in Floating-point Error 

002200 - Disable Interrupt on Floating-point Error 

002300 - Enable Operand Range Error Interrupts 

002400 - Disable Operand Range Error Interrupts 

002500 - Disable Bi-directional Memory Transfers 

002600 - Enable Bi-directional Memory Transfers 

* * Privileged to Monitor Mode 

YM10140 
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CRAY Y-MP EXCHANGE SEQUENCE (OPTIONS 
INVOLVED) 

(ARO - AR3) Options 

The (AR) option contains the A registers which are controlled by the (JG) options for the write to 
memory and controlled by the (JE) option for the read of memory to the A registers. 

(HAO - HZO) Options 

The (HA!Z) options contain the P register which stops incrementing upon receiving the Wait Exchange 
from the (He) option. The (HAIZ) will then pass the P register to the (lIP) option where the P register 
is sent to memory or decremented by minus one or minus two prior to being sent to memory. The 
(HA) option will also generate the blank NIP upon receiving the Wait Exchange which will keep issue 
circuits quiet. 

(HCO - HnO) Options 

The (HelD) options contain the NIP/LIP registers which must be issued before an Exchange 
Sequence can take place. The (HC) option will set the Wait Exchange for the entire Exchange 
Sequence and drop the Wait Exchange upon receiving the Release Exchange from the (JD) option. 

(HEO) Option 

The (HE) option contains the VL, XA, CLN, Modes and Flag registers for the program in execution. 
The VL, XA, CLN and Flags are kept up-to-date as the program modifies those registers. When the 
(HE) receives the Exchange Sequence from the (JD), the (He) will send out the XA address to the 
(YE, Y A) for the starting Memory address. The (HE) will then sequence out the VL, XA, CLN, 
Modes and Flag values out to the (HF) for a write to memory. On the read from memory, all the 
exchange parameters are routed first through the (HE) and some to the (HF). The (HE) can cause an 
exchange to take place by having an Interrupt flag set. The interrupt is sent to the (He) and sets the 
Wait Exchange. 

) 
.~j 

Hardware Trng. \ 
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(HFO) Option 

The (HF) option contains the exchange parameters that are written to memory and also read back 
from memory, which are the DBA, DLA, ll.A, ll...B and P register. The P register on a write to 
memory is received from the (HA/Z) options and are passed to the (yCID) option all bits at a time, 
while on a read of memory the P register is received from the (HE) and then multiplex out to the 
(HAIZ) 6 bits at a time. The Flags, Modes, XA, VL and CLN are received from the (HE) option on 
a write to memory, but on a read of memory they are not received until another exchange takes 
place. The (HF) will also subtract minus one from P register if a Test and Set (T & S) instruction is 
in NIP or P - 2 if the T & S instruction is in CIP. 

(HGO) Option 

The (HG) option contains the exchange parameters for the PN, Syndrome, Bank, C.S., Read·Mode 
register and parity error, VNU and WS, those values are written to memory only. The (HGO) 
exchange parameters are sequenced out by the Sequence Counters located on the (HG), what 
initiates the counters is the (HG) receiving the Exchange Sequence from the (JD) option. The (HG) 
exchange parameters contain the memory error information, except for VNU and WS, that the 
program experienced while in execution. 

(lBO) Option 

The (JB) option simply passes the control selectj/i to the (VB/C) option during an Exchange 
) . Sequence . 

• _.,,/0 

) 

(leO) Option 

The (JC) options purpose in the exchange process is to clear the waiting on the Semaphore flag 
(WS) and send a signal to the (HG) option if the vector is not used (VNU). The (JC) will pass a 
signal T & S and holding to the (JD) option which will be decoded on the (JD) for P - 1 or P - 2. 
This in tum will cause the WS flag to all be set on the (HG) option. 

(lDO) Option 

The (JD) option is responsible for generating the exchange request, which cannot occur until 
NIP/CIP have issued and NSN are quiet along with a Fetch operation being quiet. The (JD) is also 
responsible for receiving the Ports A and C reservation which are used by the Exchange Sequence. 
Port A is used by the read of memory, while Port C is used by the write of memory. The Exchange 
Sequence is treated as a Block reference. The (JD) will also generate P - 1 and P - 2, depending on 
whether the Test and Set instruction (0034) is in NIP or CIP. 

Hardware Trng. 
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(lEO) Option 

The (JE) option is used on an Exchange Read Sequence to write the value of AO - A7 into 
(ARO - AR3) options. 

(IGO) Option 

The (JOO) option is used on an Exchange Write Sequence to read AO - A 7 and SO - S7 registers 
which are passed to the (yCID) options. Also, on an Exchange Read Sequence to generate the 
controls to load SO - S7 from memory. 

(VB - VC) Options 

The (VB - YC) options contain the Scalar registers SO - S7 which are controlled by the (JG) option. 
On an Exchange Write, SO - S7 are sent to the (yCID) options. On an Exchange Read, the (VB/C) 
receive their data from the (YQ) options from Port A. 

(VS) Option 

The (VS) option is used to fanout the controls to the 16 (VB) options and the 16 (VC) options 
which make up the S registers. __ ) 

(YAO - YA3) Options 

The (Y A) option is responsible for passing the XA address to the memory module. The (Y A) will 
also select the proper section of memory from the section Enables sent from the (YK) option. 
Exchange address bits (28 _211) are passed to memory as an Internal Memory address, while 
address bits (25, 26, 27) are passed to the memory and CPU modules as the bank selects. The bank 
selects are checked against the other Bank references to determine any conflicts on the (YL) options. 

(YEO) Option 

The (YE) option generates the Port NC reference, along with the Port NC release when the 
Exchange RIW is completed. The (YE) receives XA bit (24) and also contains a Port NC Exchange 
Adder for the lower XA bits (20 - 23). Exchange address bits (21 - 24) are then passed to the (YK) 
option where a Bank conflict could stop the reference. 

Hardware Trng. ) 
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(YIO) Option 

The (YIO) option, upon receiving the Exchange Sequence from the (JD) option, will start the Read 
pointers and the Write pointers which are used to select the proper AO - A7 or SO - S7 register. The 
Write pointer which is used on an Exchange Write to memory uses Port B path to the NS registers 
on the (YI) option. While the Read pointer uses Port A read path to load the AO - A7 registers and 
SO - S7 registers taking into account any Bank conflicts amongst the other CPUs. 

(YKO, YKl) Options 

The (YK) option is used by the Exchange Sequence to select the proper section for the XA address 
to memory and also the proper Subsection (SS) SSO - SS7. The (YK) will also stop the Exchange 
RIW Sequence upon receiving a Release conflict from the (YM) option. The (YK) will send out a 
SS conflict Port NC to the (yE, YI, YK) option to stop the sequence counters and to the (yCID) 
options to stack the data which was read from the A or S registers. The (YKO) option is used to 
control Sections 0 and 2 while (YK1) option controls Sections 1 and 3. 

(YOO, YNO) Options 

The (YO, YN) options are used to time the read references from memory taking into account any 
Bank conflicts that the Exchange Read experienced. 
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Date: > 11 September 1989 

HTS, Chippewa Falls 
. , 
From: 

subject: Troubleshooting Y-MP Double / Multiple Bit Errors in a Y-MP. 

possible causes: 
1) Any module and most wires in the Y-MP. 

Failure Mode: 
1) Solid or offline diagnostic recreatable failures. 
2) Intermittent failures under customer loading, not 

recreatable under diagnostics. 

Troubleshooting: 
1) The solid or offline diagnostic recreatable failures, 

are usually straight forward; but are not the norm in the 
present Y-MP field environment. 

2) The intermittent problems (Failure Modes) are the ones addressed 
in this pal?er. 

3) Try to avold IIshot-gunning" a module for each double / multiple 
bit occurrance. If necessary, accumulate information from more 
than one error before making a BEST GUESS module replacement. 
(This will help minimize the number of power cycles taken to 
locate the failing module, give the Repair Center additional 
information to help them make a good repair, and yield a higher 
percentage of first time fixes). 

4) Of primary importance is to document all errors, and look for 
patterns: 

Patterns: 
1) All double / multiple bit errors need to be documented and 

-researched. This includes DBEs / MBEs that do or do not crash 
the system. Ensure a record is kept of all information recorded 
on the Error Logger, particularily CPU involved, BANK, SYNDRONE, 
READ HaDE, and I/O bit. 

2) On job aborts, try to identify the user and job involved. 
One useful troubleshooting technique is to have the failed job 
rerun several times to look for problem repeats. An additional 
troubleshooting aid is to have this job targeted to a specific 
CPU each time it is run. 

3) On system crashes, scan the memory before as or Diagnostics are 
started, and identify all occurrences of single and double bit 
errors. 
a) An official yscan routine has been requested from the 

offline diagnostics del?artment. In the interim, 
sites should write thelr own scan routine. This may be a 
routine which records the address of any DBE / MBE found and 
allows the engineer to look at that memory location possibly 
via a HISP channel, or a routine which will record the 
address and data pattern received for all SBEs, DBEs and MBEs 
seen while scanning memory. 
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b) Review the information recorded to see if there are any 
patterns such as: 
1) address similarities except for 1 or 2 address bits. 

(Indicating an address fan-out failure). 
2) data pattern irregularities such as a 9-bit 

grouping in a field of zeros or a group of 9-zero 
bits in a field of random data. 
(Indicating an address or control fan-out failure). 

3) A single word reported in error. 
(Indicating a possible go-write failure). 

4) No errors recorded in memory. 
(Indicating a possible go-read or address failure). 

5) Data patterns that appear as a 16-bit or 32-bit 
possible problem. 
(Indicating a possible CPU related problem) . 

6) Data inconsistancies when comparred with the memory words 
immediately prior to and following the failing location. 

4) After a system abort, or during a PM period following a DBE / 
MBE that did not crash the s~stem, run ypave and MX8 under 
margins to see if the error lS recreatable. Then check the site 
logs to see if any module movement activity was done in that 
area of the system recently (possibly a recently installed module 
failed, or a voltage buss was not torqued properly on the rear of 
this or an adjacent module) . 

5) Module Ground Drops should not exceed 30mv. A module in excess of 
30mv, or one that has recently increased noticeably can be the 
cause of SBEs, DBEs and MBEs. 

6) Random MBEs, DBEs and SBEs in one section, may indicate a power 
supply or failing diode problem. 

7) After a couple of DBEs / MBEs, a pattern should develop which may 
point to a probable CPU path or fan-out. The. lack of a pattern 
may even help to isolate the problem. 

8) SBEs on the logger with identical or similar BANK addresses 
may help isolate to the failing memory module. 

9) Increased I/O traffic may bring the problem out. (ie: swapping 
data in and out of the SSD to create more frequent memory 
conflicts) . 

10) Attached is a chart developed by Scott Emery indicating the 
probability of a particular module as causing the DBE / MBE. 
Remember; the DBE / MBE is seen as the result of data bits being 
in error. The true cause may actually be on another module which 
fans out a control or address signal to this module. 

11) Don't forget the CLOCK module. To-date there has been one field 
CLOCK module failure. This failure appeared as both sUbsections 
on the same PCB ofa module recording the majority of the 
double bits, while the remaining were traceable to fanouts 
located on that same PCB. Running under clock mar~ins may help 
to identify this cause, but a short or poor electrlcal contact 
is more prone to voltage isolation. 



: c-0 

'1',: 



E-xamples: 
1) In the best case; several jobs fail ?ue to DBEs / MBEs at the same 

BANK address and were logged by multlple CPUs, followed by a 
system crash. A memory scan identifies two words in error at 
the same BANK address, with the same 9-bits hosed in each word, 
and the real memory addresses has only one address bit tog9led 
to create the other address. This problem should be immedlately 
identifiable as the module which stores the data bits as being 
in error. (The attached chart should isolate). 

2) In another case; intermittent jobs fail due to DBEs / MBEs at 
various bank and sUbsection addresses, always in the same memory 
section and reported usually by the same CPU. This problem should 
be identifiable as a probable fanout of an address or control line 
from the CPU normally reporting the problem. One way to help 
isolate is to idle that CPU. The attached chart may help isolate 
the failing bits, though the actual failure may end up being a 
module containing the outboard fanouts for the effected CPU. 

Basically: 

AN INTERMITTANT MEMORY FAILURE MAY CAUSE TWO OR MORE INCIDENTS 
BEFORE THE FIRST INTELLIGENT MEMORY REPLACEMENT CAN BE MADE. 

AN INTERMITTENT MEMORY FAILURE MAY ACTUALLY CAUSE MULTIPLE 
INCIDENTS BEFORE THE REAL PROBLEM IS IDENTIFIED AND FIXED. 

********************************************************************** 
Scott Emery single, Double and Multiple Bit isolation chart (Attached) 

x = a primary suspect module based on DATA BITS in'error. 
null indlcates this syndrone should not be creatable by a 

failure of DATA BITS on this module. 

"{-MP8: Each memory module contains 09-bits of data / C.B.s. 
These bits are mapped into the standard 8-banks of a 
subsection. 

Bits: 00-08 09-17 18-26 27-35 36-44 45-53 54-62 

Y-MP8 Memory Module Location: 
SEC-O: 01 02 03 04 05 06 07 
SEC-1 : 09 10 11 12 13 14 15 
SEC-2: 25 26 27 28 29 30 31 
SEC-3: 33 34 35 36 37 38 39 

63-CBs 

08 
16 
32 
40 





·Y-MP4: Each memory module contains 18-bits of data / C.B.s. 
These bits are mapped into the standard 8-banks of a sUbsection 
by forcing each group of 9-bits into a different physical 
module bank. Data bits 0-8, 18-26, 36-44, and 54-62 will 
always be stored in physical banks 0, 1, 2 and 3. Data bits 
9-17, 27-35, 45-53, and 63 plus CBs will always be stored in 
physical banks 4, 5, 6 and 7. Physical banks 0 and 4 are 
selected if logical bank 0 is addressed by the CPU. Physical 
banks 1 and 5 are selected if logical bank 1 is addressed by 
the cPU. Physical banks 2 and 6 are selected if logical bank 
2 is addressed by the CPU. Physical banks 3 and 7 are 
selected if logical bank 3 is addressed by the CPU. A physical 
bank mapping of data bits to logical bank accessed is provided 
below. 

Bits: 00-08 09-17 18-26 27-35 36-44 45-53 54-62 63-CBs 

Bank: (Physical Bank on Module mapped to Logical Bank Address) 
Physical: 0-3 4-7 0-3 4-7 0-3 4-7 0-3 4-7 
Logical: 0-3 0-3 0-3 0-3 0-3 0-3 0-3 0-3 

The Y-MP4 is able to map multiple groups of 9-bit data 
simultaneously onto a memory module by using more than 1 path. 
The paths used by CPu-o to access a single memory module are 
listed below. 

Y-MP4 Memory Module Data Paths used by CPu-o: 

Bits: 00-08 09-17 18-26 27-35 36-44 45-53 54-62 63-CBs 
----- ----- ----- ----- ----- ----- ----- -----

SEC-O Path: cpu-a cpu-b cpu-a cpu-b cpu-a cpu-b cpu-a cpu-b 
SEC-l Path: cpu-g cpu-h cpu-g cpu-h cpu-g cpu-h cpu-g cpu-h 
SEC-2 Path: cpu-e cpu-f cpu-e cpu-f cpu-e cpu-f cpu-e cpu-f 
SEC-3 Path: cpu-c cpu-d cpu-c cpu-d cpu-c cpu-d cpu-c cpu-d 





Y-MP2: Each memory module contains 36-bits of data / C.B.s. 
These bits are mapped into the standard 8-banks of a sUbsection 
by forcing each group of 9-bits into a different physical 
module bank. Data bits 0-8 and 36-44 will always be stored in 
physical banks a and 1. Data bits 9-17 and 45-53 will always 
be stored in physical banks 2 and 3. Data bits 18-26 and 54-62 
will always be stored in physical banks 4 and 5. Data bits 
27-35 and 63 plus CBs will always be stored in banks 6 and 7. 
The set of even physical banks is selected if logical bank a is 
addressed by the cpu. The set of odd physical banks is 
selected if logical bank 1 is addressed by the cpu. A physical 
bank mapping of data bits to logical bank accessed is provided 
below. 

Bits: 00-08 09-17 18-26 27-35 36-44 45-53 54-62 63-CBs 

Bank : (Physical Bank on Module mapped to Logical Bank Address) 
Physical: 0/1 2/3 4/5 6/7 0/1 2/3 4/5 6/7 
Logical: 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 

The Y-MP2 is able to map multiple groups of 9-bit data 
simultaneously onto a memory module b~ using more than 1 path. 
The paths used by CPu-o to access a slngle memory module are 
listed below. 

Y-MP2 Memory Module Data Paths used by cpu-a: 

Bits: 00-08 09-17 18-26 27-35 36-44 45-53 54-62 63-CBs 
----- ----- ----- ----- ----- ----- ----- -----

SEC-O Path: cpu-a cpu-b cpu-c cpu-d cpu-a cpu-b cpu-c cpu-d 
SEC-l Path: cpu-h cpu-g cpu-f cpu-e cpu-h cpu-g cpu-f cpu-e 
SEC-2 Path: cpu-a cpu-b cpu-c cpu-d cpu-a cpu-b cpu-c cpu-d 
SEC-3 Path: cpu-h cpu-g cpu-f cpu-e cpu-h cpu-g cpu-f cpu-e 





Y-MP2 Memory Module Location: 
SEC-O: 05 05 05 05 06 06 06 06 
SEC-l : 07 07 07 07 08 08 08 08 
SEC-2: 09 09 09 09 10 10 10 10 
SEC-3: 11 11 11 11 12 12 12 12 

Y-MP4 Memory Module Location: 
SEC-O: 09 09 10 10 11 11 12 12 
SEC-l : 13 13 14 14 15 15 16 16 
SEC-2: 25 25 26 26 27 27 28 28 
SEC-3: 29 29 30 30 31 31 32 32 

Y-MP8 Memory Module Location: 
SEC-O: 01 02 03 04 05 06 07 08 
SEC-l : 09 10 11 12 13 14 15 16 
SEC-2 : 25 26 27 28 2-9 30 31 32 
SEC-3: 33 34 35 36 37 38 39 40 

Bits: 00-08 09-17 18-26 27-35 36-44 45-53 54-62 63-CBs 
Syndi 
001 x x 
002 x x 
003 x x x x x x 

004 x x 
005 x x x x x 
006 x x x x x x 
007 x x x 

010 x x 
011 x X x x x 
012 x X x x x 
013 x X X x 

0:l.4 x X x x X x 
015 x x x x 
016 x x x 
017 X X X X x 

00-08 09-17 18-26 27-35 36-44 45-53 54-62 63-CBs 
020 x 
021 x 
022 x 
023 x 

024 x 
025 x 
026 x 
027 x 

030 x 
031 x 
032 x 
033 x 

034 x 
035 x 
036 x 
037 x 





Y-MP2 Memory Module Location: 
SEC-a: as as as 05 06 06 06 06 
SEC-1: 07 07 07 07 08 08 08 08 
SEC-2: 09 09 09 09 10 10 10 10 
SEC-J: 11 11 11 11 12 12 12 12 

Y-MP4 Memory Module Location: 
SEC-a: 09 09 10 10 11 11 12 12 
SEC-l: 13 13 14 14 15 15 16 16 
SEC-2: 25 25 26 26 27 27 28 28 
SEC-3: 29 29 30 30 31 31 32 32 

Y-MP8 Memory Module Location: 
SEC-a: 01 02 03 04 05 06 07 08 
SEC-1: 09 10 11 12 13 14 15 16 
SEC-2: 25 26 27 28 29 30 31 32 
SEC-3: 33 34 35 36 37 38 39 40 

00-08 09-17 18-26 27-35 36-44 45-53 54-62 63-CBs 
040 x 
041 x 
042 x 
043 x 

044 x 
045 x 
046 x 
047 x 

050 x 
051 x 
052 x 
053 x 

054 x 
055 x 
056 x 
057 .x 

00-08 09-17 18-26 27-35 36-44 45-53 54-62 63-CBs 
060 x x x x x 
061 x x x 
062 x x 
063 x x x x 

064 x x 
065 x x x 
066 x x x x 
067 x x x 

070 x x 
071 x x x 
072 x x x 
073 x x x x 

074 x x x x 
075 x x x x 
076 x x x 
077 x x x 





Y-MP2 Memory Module Location: 
SEC-O: 05 05 05 05 06 06 06 06 
SEC-l : 07 07 07 07 08 08 08 08 
SEC-2 : 09 09 09 09 10 10 10 10 
SEC-3 : 11 11 11 11 12 12 12 12 

Y-MP4 Memory Module Location: 
SEC-O: 09 09 10 10 11 11 12 12 
SEC-l : 13 13 14 14 15 15 16 16 
SEC-2 : 25 25 26 26 27 27 28 28 
SEC-3 : 29 29 30 30 31 31 32 32 

Y-MP8 Memory Module Location: 
SEC-O: 01 02 03 04 05 06 07 08 
SEC-l : 09 10 11 12 13 14 15 16 
SEC-2 : 25 26 27 28 29 30 31 32 
SEC-3 : 33 34 35 36 37 38 39 40 

00-08 09-17 18-26 27-35 36-44 45-53 54-62 63-CBs 
100 x x 
101 x x 
102 x x 
103 x x 

104 x x 
105 x x 
106 x x 
107 x x 

110 x x 
111 x x 
112 x x 
113 x x 

114 x x 
115 x x 
116 x x 
117 x x 

00-08 09-17 18-26 27-35 36-44 45-53 54-62 63-CBs 
120 x x x x 
121 x 
122 x 
123 x x 

124 x 
125 x 
126 x x 
127 x x 

130 x 
131 x 
132 x 
133 x x x 

134 x x 
135 x x x 
136 x x 
137 x 





Y-MP2 Memory Module Location: 
SEC-O: 05 05 05 05 06 06 06 06 
SEC-1 : 07 07 07 07 08 08 08 08 
SEC-2: 09 09 09 09 10 10 10 10 
SEC-3: 11 11 11 11 12 12 12 12 

Y-MP4 Memory Module Location: 
SEC-O: 09 09 10 10 11 11 12 12 
SEC-l: 13 13 14 14 15 15 16 16 
SEC-2: 25 25 26 26 27 27 28 28 
SEC-3: 29 29 30 30 31 31 32 32 

Y-MP8 Memory Module Location: 
SEC-O: 01 02 03 04 05 06 07 08 
SEC-1 : 09 10 11 12 13 14 15 16 
SEC-2: 25 26 27 28 29 30 31 32 
SEC-3: 33 34 35 36 37 38 39 40 

00-08 09-17 18-26 27-35 36-44 45-53 54-62 63-CBs 
200 x 
201 x 
202 x 
203 x 

204 x 
205 x 
206 x 
207 x 

210 x 
211 x 
212 x 
213 x 

214 x 
215 x 
216 x 
217 x 

00-08 09-17 18-26 27-35 36-44 45-53 54-62 63-CBs 
220 x x x x x 
221 x x 
222 x x 
223 x x x 

224 x x 
225 x x 
226 x x x 
227 x x x 

230 x x 
231 x x 
232 x x 
233 x x x x 

234 x x x 
235 x x x x 
236 x x x 
237 x x 





Y-MP2 Memory Module Location: 
SEC-O: 05 05 05 05 06 06 06 06 
SEC-I: 07 07 07 07 08 08 08 08 
SEC-2: 09 09 09 09 10 10 10 10 
.3EC-3: 11 11 11 11 12 12 12 12 

Y-MP4 Memory Module Location: 
SEC-O: 09 09 10 10 11 11 12 12 
SEC-l: 13 13 14 14 15 15 16 16 
SEC-2: 25 25 26 26 27 27 28 28 
SEC-3 : 29 29 30 30 31 31 32 32 

Y-MP8 Memory Module Location: 
SEC-O: 01 02 03 04 05 06 07 08 
SEC-I: 09 10 11 12 13 14 15 16 
SEC-2: 25 26 27 28 29 30 31 32 
SEC-3: 33 34 35 36 37 38 39 40 

00-08 09-17 18-26 27-35 36-44 45-53 54-62 63-CBs 
240 x x x x x 
241 x x 
242 x x 
243 x x x 

244 x x 
245 x x 
246 x x x 
247 x x x 

250 x x 
251 x x 
252 x x 
253 x x x x 

254 x x x 
255 x x x x 
256 x x x 
257 x x 

00-08 09-17 18-26 27-35 36-44 45-53 54-62 63-CBs 
260 x x x 
261 x 
262 x 
263 x x x 

264 x 
265 x x x 
266 x x x 
267 x 

270 x 
271 x x x 
272 x x x 
273 x 

.74 x x x 
275 x 
276 x 
277 x x x 





Y-HP2 Hemory Hodule Location: 
SEC-O: 05 05 05 05 06 06 06 06 
SEC-1 : 07 07 07 07 08 08 08 08 
SEC-2: 09 09 09 09 10 10 10 10 
SEC-3: 11 11 11 11 12 12 12 12 

Y-HP4 Hemory Hodule Location: 
SEC-O: 09 09 10 10 11 11 12 12 
SEC-1 : 13 13 14 14 15 15 16 16 
SEC-2: 25 25 26 26 27 27 28 28 
SEC-3 : 29 29 30 30 31 31 32 32 

Y-HP8 Hemory Hodule Location: 
SEC-O: 01 02 03 04 05 06 07 08 
SEC-1 : 09 10 11 12 13 14 15 16 
SEC-2: 25 26 27 28 29 30 31 32 
SEC-3: 33 34 35 36 37 38 39 40 

00-08 09-17 18-26 27-35 36-44 45-53 54-62 63-CBs 
300 x x x x x 
301 x 
302 x 
303 x x x 

304 x 
305 x x 
306 x x x 
307 x x 

310 x 
311 x x 
312 x x 
313 x x x 

314 x x x 
315 x x x 
316 x x 
317 x x 

00-08 09-17 18-26 27-35 36-44 45-53 54-62 63-CBs 
320 x x x x 
321 x x 
322 x x 
323 x x x x 

324 x x 
325 x x x x 
326 x x x x 
327 x x 

330 x x 
331 x x x x 
332 x x x x 
333 x x 

334 x x x x 
335 x x 
336 x x 
337 x x x x 





Y-MP2 Memory Module Location: 
SEC-O: 05 05 05 05 06 06 06 06 
SEC-1 : 07 07 07 07 08 08 08 08 
SEC-2: 09 09 09 09 10 10 10 10 
SEC-3: 11 11 11 11 12 12 12 12 

Y-MP4 Memory Module Location: 
SEC-O: 09 09 10 10 11 11 12 12 
SEC-l : 13 13 14 14 15 15 16 16 
SEC-2: 25 25 26 26 27 27 28 28 
SEC-3: 29 29 30 30 31 31 32 32 

Y-MP8 Memory Module Location: 
SEC-O: 01 02 OJ 04 05 06 07 08 
SEC-l : 09 10 11 12 13 14 15 16 
SEC-2: 25 26 27 28 29 30 31 32 
SEC-3: 33 34 35 36 37 38 39 40 

00-08 09-17 18-26 27-35 36-44 45-53 54-62 63-CBs 
340 x x x 
341 x x 
342 x x 
343 x x x 

344 x x 
345 x x x 
346 x x x 
347 x x 

350 x x 
351 x x x 
352 x x x 
353 x x 

354 x x x 
355 x x 
356 x x 
357 x x x 

00-08 09-17 18-26 27-35 36-44 45-53 54-62 63-CBs 
360 x x x x 
361 x 
362 x 
363 x x 

364 x 
365 x 
366 x x 
367 x x 

370 x 
371 x 
372 x 
373 x x x 

374 x x 
375 x x x 
376 x 
377 x 

00-08 09-17 18-26 27-35 36-44 45-53 54-62 63-CBs 





EXERCISE 

EXERCISE NAME: CRA Y Y-MP Memrny Control No.2 REVISION: Jo!.j3/:....!.1;;;u4t.l.!.89~ __ _ 

STUDENTNAME: _______________ DATE: ______ _ 

INSTRUCTOR: ___________________________ _ 

EXERCISE TYPE: Take home. In class TIME ALLOTIED:, _________ _ 

The following exercise is to determine if you can correctly go through the conflicts that a particular 
memory reference will experience and make the correct decisions based on the given information. 

fIS,. 

3 

2 

2 

3 

2 

3 

HTV-0834P 

\ , ' 

1. Given the following absolute address 73728 from Ports A, B (with odd increments), 
and D for fetch within the same clock period for CPUs 0 and 3, answer the following 
questions. 

a. For CPU 0, which port would go fIrst? 

D 

b. Which CPU and port would go next on the (YL) for bank: conflicts? 

Cv \,\ cb f! R,s r il:';f<:: Iss~ t £lil (1 

c. What option types solved the port conflict? 

'~~ vt~ 
d. What option type fanned out the GOSS 0 - 7 Section N to the CPU modules and 

to the memory modules? 

~\.-' 

e. What option type solves the simultaneous bank: conflict? In which CPU? 

jL, 

f. To detennine the bank: conflicts, what option type fanned out address bit 25 to 
CPU 3 and to all other CPUs? 

Hardware Tmg. 
Y12EX20B J.E.S. 

CRAY PROPRIETARY 
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EXERCISE (Continued) 

EXERCISE NAME: CRAY Y -MP Memory Control No.2 REVISION: 3/14189 

STUDENTNAME: __________________________________________ ___ 

5 

5 

5 

5 

5 

5 

5 

5 
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g. What CPU letters are CPU 0 and 3 being represented when solving the 
simultaneous bank: conflicts? 

F '* 6 
h. Which CPU, 0 or 3, has the higher priority? 

(J5 
f 

i. What signal is generated from the (YL) option to the (YM) option when the bank 
is released? 

j. Which (YM) option releases the SS conflict? 

k. Why would Port D be released frrst on the (YM) option? 

1. What option types perform the SECDED for this word being read from memory? 

2. Given the following absolute address 13331 with the increment even from Port A, B, 
C within the same clock period for CPU 1 and CPU 3 and CPU 5, answer the 
following: 

a. Which port would go fIrst? 

b. Which port would go next? 

c. What option type solves the port conflict? 

Hardware Tmg. 
Y12EX218 J.E.S. 

CRA Y PROPRIETARY 





EXERCISE (Continued) 

EXERCISE NM..ffi: CRA Y Y -MP Memoty Control No.2 REVISION: 3/14/89 

STUDENTNM..ffi: __________________________________________ _ 

5 d. For Port C, where is the write data stacked when a subsection conflict occurs? 

5 e. What option type and location solves the simultaneous bank conflict? 

5 f. What CPU letters are CPU 1,3,5, being represented as when solving the 
simultaneous bank conflict? 

5 g. Which CPU has the higher priority? 

5 h. What option type and location will generate Release Subsection 0 - 7? 

5 3. What is the port priority on the (YM) option? 

10 4. Upon issuing the following instruction, answer the questions below. 

176100 176200 176300 177040 in CPU 4 and VL = 100 

a. Which port has the highest priority? 

b. Which port has the next highest priority? 

c. Is there a Hold Issue? If yes, why? If no, why not? 

Hardware Tmg. 
Y12EX22B J.E.S. 

HTV-0834P CRAY PROPRIETARY 





EXERCISE 

EXERCISE NAME: CRA Y Y-MP Mernmy Control No.2 REVISION: ~09""IO~9:.L.:/8.:..:.8,---__ 

STUDENTNAME: ____________ -. DATE: _____ _ 

INSTRUCTOR: ____________________________________________ ___ 

EXERCISE TYPE: Take home. In class TIME ALLOTIED: __________ _ 

The following exercise is to determine if you can correctly go through the conflicts that a particular 
memory reference will experience and make the correct decisions based on the given information. 
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1. Given the following absolute address 7372g from Ports A, B, and D for Fetch within 
the same clock period for CPU's 0 and 3, answer the following questions. 

a. For CPU 0, which port would go flrst? 

b. Which port would go next? 

c. What option types solved the Port Conflict? 

d. What option type fanned out the GOSS 0-7 Section N to the CPU modules and to 
the memory modules? 

e. What option type solves the Simultaneous Bank Conflict? In which CPU? 

f. To determine the Bank Conflicts, what option type fanned out address bit 25 to 
CPU 3 and to all other CPUs? 

Hardware Trng. 
Y12EX20M J.E.S. 

CRA Y PROPRIETARY 





EXERCISE (Continued) 

EXERCISE NAME: CRA Y Y-MP Memory Control No.2 REVISION: 09/09/88 

STUDENTNAME: __________________________________________ _ 
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g. What CPU letters are CPU 0 and 3 being represented when solving the 
Simultaneous Bank Conflicts? 

h. Which CPU, 0 or 3, has the higher priority? 

i. What signal is generated from the (Yl) option to the (Ym) option when the Bank is 
released? 

j. Which (Ym) option releases the SS conflict? 

k. Why would Port D be released first on the (ym) option? 

1. What option types perform the SECDED for this word being read from memory? 

2. Given the following absolute address 13331 with the increment even from Port A, B, 
C within the same clock period for CPU 1 and CPU 3 and CPU 5, answer the 
following: 

a. Which Port would go fIrst? 

b. Which Port would go next? 

c. What option type solves the Port Conflict? 

Hardware Trng. 
Y12EX21M J.E.S. 
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EXERCISE (Continued) 

EXERCISE NAME: CRAX Y-MP Memmy Control No.2 REVISION: 09/09/88 

STUDENTNAME: __________________________________________ _ 
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d. For Port C, where is the Write Data stacked when a Subsection Conflict occurs? 

e. What option type and location solves the Simultaneous Bank Conflict? 

f. What CPU letters are CPU 1, 3, 5, being represented as when solving the 
Simultaneous Bank Conflict? 

g. Which CPU has the higher priority? 

h. What option type and location will generate Release Subsection 0 -7? 

3. What is the port priority on the (Ym) option? 

Hardware Tmg. 
Y12EX22M J.E.S. 

CRAY PROPRIETARY 
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