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C90 4Meg Spare Memory Chip Scheme

There are a total of 2,048 spare chips in a 16 full size memory module system
(1,024 spare chips for a 16 half size memory module system). Every bank on a 4
meg memory module will have one spare memory chip. Since two modules make
up a section, there are actually two spare chips per bank per section. These two
chips are configured uniquely, one for the lower data and check bits (20-231 264771
and one for the upper data and check bits (232-283.272.27%) The figures on pages 5
and 6 show the data paths for the full and half size modules. Therefore, every bank
in a system has two unique configuration registers that store a failing chip code for
that bank.

There are two ways to load the configuration register. The first way loads default
values (no failing chip). This function is performed every time the clocks in the sys
tem are programmed. These values get loaded on the trailing edge of load complete.
Both the ZK (wdata) and ZL (rdata) options get broadside loaded with default val-
ues on this signal.

The second way to load the configuration register is with actual write data. The
ZK options will load their configuration registers first, and then serially shift data to
the ZL options. To perform this load, all configuration registers are enabled by I/O
master clear. The timing diagram on page 7 shows the preferred timing for a config
operation. For a 16 module system, the actual load takes place on a memory write
reference to the upper-1024.words of memory. The actual number of conncmatmn
vreglstels is degendant on the pumber of. bariks iti'4 System, There wzﬂ be twice as,

- many, conﬁcuratlon Tegisters in a system a§ there will be banks The write data on_
o' load.the: conﬁguratlon register. A: majouty rules is per-
vlt“ (20 ”\ of module N befme the data is actua]lv latched

; ;re falhnes on the wute data path leewxse mod-
tiotr on,blts 237 43 befoxe it loads its conﬁ °u13.1101l

1eglstel

| Conﬁvuxatlon codes O 9 shlftout the app1 opuate mem01y Codes 10-14 are
the sdme asa default code and do not shiff any chlps Code [ s a disable code,

which dxsables the-configuration register wnhout ovexwutmo 1ts contents. The fig-

- ufes on deCS 8-10 show the configuration codes configuration word format and an
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example of a failing bank.

Since the ZK options handle banks N+0, N+10, N+20 and N+30, the hardware
dictates that all four configuration registers on a given ZK option be loaded before
the serial transfer to the ZL options takes place. Page 11 has a functional diagram of
the ZK option. To ensure proper loading of all configuration registers in a 16 full
size module system, a sequential write to the upper 1024 words of memory would
be the safest most straightforward method. The ZL option has inputs that receive
data from two ZK options (four ZK options in the case of the half-sized memory
module). Both ZL options operate in an identical fashion. They poll for a start bit
from the ZK option and then process 16 bits of configuration data (banks N+0
through N+3). It takes 25 clock periods from the time the last bank is written until
the serial transfer completes and the configuration registers on the ZL options are
loaded.

From a software point of view, there are no differences in the implementation of
the spare chip concept between the full size and the half size modules. However,
when O.S. is brought up, the upper address in each bank must be written with either
the configuration code for the bank or with the disable code (14 decimal) which will
disarm the configuration registers. The disable code will be used if the configuration
codes were written from the maintenance work station. This way the operating sys-
tem will not change the configuration values but the configuration registers will get
disarmed. The configuration cedes as they should be written is shown on page 8.

From a hardware standpoint, a new chip type, the ZQ option, was introduced to be
used on the half size module. Page 12 has a functional diagram of the ZQ option.
The ZQ performs the same function as the ZK option, but can receive both true or
compliment write data. Due to path lengths on the half size module, write data was
distributed using both the true and compliment signals. The lower ZQ options
(ZQO0-15) operate identical to the ZK option. The upper ZQ options (ZQ16-31)
however, receive a true copy of write data, and invert that data before it is written'
into the configuration registers.
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C90 4 Meg Memory Module Overview (Full Size)

SYSTEM:
- 1 Gword of memory with 1M x 4 BiICMOS memory chips.
- 20,480 memory chips stacked; 2,048 spare memory chips unstacked.
- 8 sections / 64 subsections / 128 bank groups (lower and upper subsections).

- 1024 banks: 1024 distinct read banks and 512 distinct write banks.
(128 banks per modules)

- Bank arbitration on groups of 8 banks (lower/upper).
- Two modules per section -- 16 modules per system.
- 40 bits per module / 80 bit words.

- SBCDBD -- single-byte correction, double-byte detection.

SECTION:
- 8 sections per system.
- 16 CPU paths per section.

SUBSECTION:

- 8 subsections per section -- 16 bank groups per section (lower/upper).

BANK:
- 16 banks per subsections -- 8 in lower bank group / 8 in upper bank group.

- 11 memory chips per bank (40 bits) -- 1 spare memory chip per bank.

e
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C90 4 Meg Memory Bank Group Module Layout (Full Size)

Lower Bank Group Upper Bank Group
BK10-17 .  BK10-17
A BOARD
- B
$80-BG 10 . $S4-BG 14 BOARD
B
SS1-BG11 . $S5-BG 1S C BOARD
$$2-BG12 " SS6-BG 16 D BOARD
CH
$$3-BG13  SS7-BG17
DH
: 02-03-92
shaded area represents the half size memory module tjd




C90 4 Meg Memory Module Data Paths (Full Size)

| BK O~
— Df(t)a4l)31rs Data bits || | Data bits {} | Data bits ||| Data bits || | Data bits
0-43+1 1] "32-39 2431 1623 ||| T0s-15 00-07
_ BK I
A | ZK Option | — onton | 40
— ! Write Data ption .
Bits 00-43 : - BR2 Road Data | 2%,
Banks 0-3 g PN Even Bits
i i Banks 0-7
BK 3
.l
| i
- g—:}.
_BKS_
g?w ZK Option L ZL Option %(i)ts
—— | Write Data H Read Data |~
Bits 00-43 BK 6 Odd Bits
Banks 4-7 : - = i Banks 0-7
» A
BK 7
o | Unstacked i ; '
Spare <1 | f Stacked || | Stacked || | Stacked ||| Stacked ||| Stacked
,/
02-03-92
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C90 4 Meg Memory Module Data Paths (Half Size)

- BKO ~
40 - Dﬂ;‘lg“é Datu bils Dala bits Data bits Data bits l- Data bits
Bits ZQ Option S 1Y 3239 (] 24-31 ||| 1623 |} 08-15 00-07
— | Writc Data BK 1
Bits 00-43 AR == ) . — .
Banks 0-1 L
el | | . 40
ZL Option S
Y = = = 1 Read Data __l@s»
40 . Even Bits
Bits | 2Q Option R i 1 | | Banks 0-7
| Writc Data BK 3
Bits 00-43 1 : 2 = =
Banks 2-3 Bt
BK 4
40 . > [
Bits | ZQ Option A i | | R
= e e
1S - T e =1 —1 1 - 1
Banks 4-5 L] | ] ZL Option 4B(i)*g
— Read Data |
, BK 6 Odd Bits
N L ' ' = ' Banks 0-7
lé?ts ZQ Option L |
—— | Write Data BK 7
Bits 00-43 Unistacked . 1 2 1
Banks 6-7 ™lsparc. . | || Stacked ||| Stacked ||| Stacked ||| Stacked ||| Stacked
Y
02-12-92
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C90 4 Meg Memory Configuration Master Clear Sequence (TV’s and Mainframe)

UL

|/O master clear

Load commence

Load complete

Enéble load config \

enable load config ik set

by the trailing edge

>f i/o m.c.

@.

enable load is cleared

Go bank (write)

Upper address

leading edge ol load complete will
broadside Joad default values into the

conflig registers without disabling them

[/

enable load * go bank * upper address

@__ will load the current wdata into the

configuration register

Enter config

, bd

/

\/

02-12-92
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C90 4 Meg Memory Spare Chip Configuration Codes

CODE
- - MEANING
Decimal Binary
00-09 0000-1001 Deselect chip in row
10-13 1010-1101 Unused -- same as default configuration
14 1110 Disable configuration
15 1111 Detault configuration
Configuration Codes
63 43 32 31 11
2 2 2 2
cciCC|CC cc|cc|cc
Module N+1 Module N
Configuration Word Format
3 43 32 3
° 2 2727 ) 2
oJolo 5|51s
Module N+1 Module N
Example: Configuration Word Format 02-04-92
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C90 4 Meg Memory Failing Chip Example

Bank O chip 5 fails (bits 27 2*) Bank 0 chip 0 fails (bits 27~ 2°)

Bank 0 (2-2) Bank 0 (2 - 9)

e

3

Data
L
[ < 7
Data
s —
Data Z 7 //l/
S
-!/
Check Byte I/
L
02-04-92
Gjd

Notc: Bank O physically exists across 2 modules
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C90 4 Meg Memory Reconfiguration Data Path Example (Full Size)

100-03

104-07

108-11

112-15

i16-19

120-23

124-27

128-31

132-35

i36-33

a/avaninn

L Y1 YV YT 11 17

Subsection N

ZK Option

100-03

104-07

108-11

r12-15

116-19

120-23

124-27

28-31

132-35

r36-39

r40-43

Bank 0O Chip #5 Failing
Z1. Option
—» i00-01 >
Memory chipO | 122-23‘
—»  i02-03
Memory chip 1 —— 9495 "
1 —
——» i04-05 -
Memory chip2 | g5 126-27‘
.
106-07( o]
Memory chip3 | 5 128—29‘
——® i08-09 >
Memory chip 4 | 5 i30-31
‘ ——» {10-11
MemdTy THRS | 13533
— i12-13 /
Memory chip6  |____ 5 i34-35
—® i14-15
Memory chip7 | g i36-37
Memory chip 8 . i1647&/'
emory chip [
i38-39
T — 118—19/
mory cnip —
i40-41
= 2021 /
Spare memory chip b— 4043
1 -
02-03-92
tjd

100-01
102-03
104-05
r06-07

108-09

r10-11

ri2-13

ri4-15

rl6-17

ri&-19
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C90 4Meg MEM4M Module ZK Option -- wdata

DK
r 5 config entered
upper address bk
2o bank 0-3 ) lear bKO
1'0Y Master . , bki
Clonr - se disable’ code 5k0
enable config ]
sad complete
enter configuration bk 0-3
} go scrial
haxx-terms .
widata majority
rules
bk0 bkO 2
100-11 bKI H| [ 1 T b | > R200
wata’ ] b2 ] T T T T k2 | -
bk3 ] L I [ Dbk
configuration regisicrs. bk3 bk2 bkl bkO
j serial shift register
configuration decode
go bank | ‘ go bank 3
bkO/1 bk2/3 (go bank 0-3)
|
hOxx-lerms
O wdata bkO-1
ata bRb- 00-43
- no shift {:auki)-l
- hlxx-terms
- :}/:‘il;\lla bkO-1
100-39
wlata® h2xx-terms
O
wdata bk2-3 R100-143
P o snin bank 2-3
» h3xx-terms
- wdata bk2-3
shift ‘

L1 bd

02-11-92



upper address

C90 4Meg HM4M Memory Module

ZQ Option -- wdata

2o bank 0-1

/0O Master

Clear

load complete

enable config

disable’ code

enter configuration bk 0-1

[ Bkl
} lear bkO config entered
hk |
set — bkO

go serial

hdxx-terms .. =
‘ wdata majority L ]
100-11 rules ] R200
wiata bk0 bkO ::
rue and compliment) bkl ] | ] bkl
configuration rcgisters bk1 bk bk0  bkO
config data ift reoicter
osition constant serial shift register
0 = compliment * N
| = true
configuration decode
2o bank 0 go bank 1
bkO bkt (go hnlnk 0-1)
hOxx-terms
L ® wilata bkO
o R00-43
L no shift bank 0
hlxx-terms
: wdata bkO
hift
100-39 *
wdata h2XX-terms
rue and compliment) 4>d - :‘ :rfm .
| data bkl R100-143
no shift kank |
h3xx-tenns
: wdata bkl
shift
o]
«
N



