Preliminary

Features

e 72-Pin JEDEC-Standard Single In-Line
Memory Module
» Performance:

-70
trac | RAS Access Time 70ns
tcac | CAS Access Time 20ns

taa | Access Time From Address | 35ns

trc | Cycle Time 130ns

tec |Fast Page Mode Cycle Time | 45ns

Description

The IBM11D4490B/IBM11D8490B are 16MB/32MB
industry standard 72-pin 4-byte single in-line mem-
ory modules (SIMM) that have fully functional, retro-
fittable and plug-compatible on-board error-
correcting-code (ECC). The ECC function is com-
pletely self-contained and transparent to the system.
The module is manufactured with 4 ECC ASICs and
either 12 4M x 4 DRAMs (16MB) or 24 4M x 4
DRAMS (32MB) in SOJ packages. A unique assem-
bly with 6 4M x 4 DRAMs in TSOP and 18 4M x 4

IBM11E4490B
IBM11E8490B

IBM11D44908B
IBM11D8490B

4AM/8M x 36 ECC-on-SIMM w/ Error Lines

 Single-error-correct (SEC) high-speed ECC
algorithm

« Single 5.0V = 0.25V Power Supply

« Allinputs & outputs are fully TTL & CMOS

compatible

Fast Page Mode access cycle

Refresh Modes: RAS-Only and CBR

2048 refresh cycles distributed across 32ms

11/11 Addressing (Row/Column)

Provides ECC and retrofits to standard x36

socket

* Au and Sn/Pb versions available

< Error indicator signals for each byte of data

DRAMs in SOJ packages (32MB) is also available.
The ECC-on-SIMM module corrects single-bit errors
that may occur in any byte of SIMM data. It is recom-
mended for systems that run critical applications but
do not have native ECC. This family of SIMMs (4M x
36 and 8M x 36) provides the memory reliability
required by these applications with no performance
penalty. An error line is activated whenever a single-
bit error is being corrected during a read cycle, or
whenever a multi-bit uncorrectable error is detected.

Card Ouitline
4M x 36
8M x 36
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IBM11D4490B IBM11E4490B
IBM11D8490B IBM11E8490B
4M/8M x 36 ECC-on-SIMM w/ Error Lines

Pin Description

RAS0, RAS2 Row Address Strobe

(16MB)
_— = Row Address Strobe
RASO - RAS3 (32MB)
CASO - CAS3 Column Address Strobe
WE Read/write Input
AO - A10 Address Inputs
?g (2)-57297_13(1 Data Input/output
PQs8, 17, 26, 35 Parity Input/output
ERRORO - ERROR3 Error Lines
Vee Power (+5V)
Vss Ground
NC No Connect
PD1 - PD4 Presence Detects

Ordering Information

Part Number Organization Speed

IBM11D4490BB-70
IBM11E4490BB-70

4M x 36
IBM11D4490BD-70
70ns
IBM11E4490BD-70
I1BM11D8490BD-70
8M x 36

IBM11E8490BD-70

©IBM Corporation. All rights reserved.
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Addr.

11/11

1

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Pinout

Pin# 'Name

Vss
DQO
DQ18
DQ1
DQ19
DQ2
DQ20
DQ3
DQ21
Vee
NC
A0
Al

A2

A3
A4
A5
A6
Al10
DQ4
DQ22
DQS5
DQ23

DQ6

Pin# |Name
25 | DQ24
26 | DQ7
27 |DQ25
28 A7
29 | ERRORO
30 Ve
31 (A8
32 A9
33 |RAS3(1)
34 |RAS2
35 |PQ26
36 |PQ8
37 |PQ17
38 |PQ35
39 |Vss
40 | CASO
41 |CAS2
42 | CAS3
43 |CAS1
44 RASO
45 |RAS1(1)
46 ERROR1
47 'WE
48 NC

Pin#

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

Preliminary

Name
DQ9
DQ27
DQ10
DQ28
DQ11
DQ29
DQ12
DQ30
DQ13
DQ31
Vee
DQ32
DQ14
DQ33
DQ15
DQ34
DQ16
ERROR2
PD1
PD2
PD3
PD4
ERRORS3

Vss

1 - RAS1 and RAS3 are “NC” on 16MB SIMM

Leads

Sn/Pb
Au
Sn/Pb
Au
Sn/Pb
Au

Dimensions

4.25" x 1.04" x .397”

4.25" x 1.40” x .397"

DRAM-

Package Notes
SOJ 1
S0J 1

TSOP/SOJ 1,2

75H3879
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IBM11E4490B |1BM11D4490B
IBM11E8490B |1BM11D8490B
4M/8M x 36 ECC-on-SIMM w/ Error Lines

Preliminary

Ordering Information

- . . DRAM-
Part Number Organization Speed Addr. Leads Dimensions Package Notes
1. DRAM package designator appended to speed portion of partnumber on assemblies beginning with DRAM die rev E.
2. This assembly consists of 6 TSOP and 18 SOJ DRAMs
75H3879 ©IBM Corporation. All rights reserved.
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IBM11D4490B
IBM11D8490B

Block Diagram

IBM11E4490B
IBM11E8490B

4M/8M x 36 ECC-on-SIMM w/ Error Lines Preliminary
r - - — — A
| Applies to 32MB |
| SIMMonly |
| RAS1 | RASO CAsO  WE
| [
| | ' ~—DQO
| | Data
| A4M X 4 | 4M X 4 DQ1
| T A OE Q
| T WE ~—DQ3
| 4M X 4 | 4M X 4 44 PLCC ~—DQ4
| YV —v—v DQ5
| amxa |l amxa ~—DQ7
| | ERROR 0« Byte 0|« pQg
| I CAS1
| RN 006
| | Data
| AM X 4 | AM X 4 ~—DQ10
OE ~—DQ11
| v T SV_EE <—>D8 12
| 4M X 4 | 4aMX 4 44 PLCC ~—DQ13
| v v DQ14
~—DQ15
| amxa |l amxa Bt 1 D16
| | ERROR 14— yte «~—PQ17
| RAS3 | RAS2 CAS2
I |
I I
| | l DQ18
| | Data
| AM X 4 | AM X4 ‘—’ggég
I 1 = (\?TEE «—DQ21
| AM X 4 | 4M X 4 44 PLCC ~—=DQ22
, ~—DQ23
| ¥ v I A ~—DQ24
I I _ ~—DQ25
| MX4 | AMX ERROR 2¢_| Byte 2[-_ poe
| | CAS3
| by
| | Data DQ27
I AM X 4 | 4M X 4 - ~DQ28
== <> DQ29
OE
| vV ¥ OE D030
| AM X 4 | AMX 4 WE  sapLcc ~—DQ31
~—DQ32
| I
: I - ~—DQ33
AM X 4 AM X 4 - ~——=DQ34
| I ERROR 34— Byte 3| . p33s
Lo 1
75H3879
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IBM11E4490B 1BM11D4490B
IBM11E8490B 1BM11D8490B

Preliminary 4M/8M x 36 ECC-on-SIMM w/ Error Lines
Truth Table
Function RAS CAS WE Row column Error Line All DQ, PQ bits Notes
Address | Address '
Standby H X X X X High Impedance
Read L L H Row Col Valid Data Out
Early-Write L L L Row Col Valid Data In
Fast Page Mode - Read: L HoL H Row Col Valid Data Out
1st Cycle
Subsequent Cycles L H-L H N/A Col Valid Data Out
Fast Page Mode - Wirite: L HoL L Row Col Valid Data In
1st Cycle
Subsequent Cycles L H-L L N/A Col Valid Data In
RAS-Only Refresh L H X Row N/A High Impedance
CAS-Before-RAS Refresh H-L L H X X High Impedance
Error during Read X L H X X L Data Out 1
Error during Write X L L X X L Data In 2

1. If all PQ’s are valid, ECC has successfully corrected single bit error, DQ contains Valid Data Out. If a PQ is invalid, ECC has
detected a multi-bit error, DQ’s for the corresponding byte contain invalid Data Out.

2. A parity error has been detected on data received from system. A subsequent read of this data will indicate a parity error (PQ
invalid). The operation of the error line during a write has not been characterized.

Presence Detect

Pin 4Mx36 (Industry Standard -70) 8Mx36 (Industry Standard -70) Notes
PD1 Vss NC 1
PD2 NC Vss 1
PD3 Vss Vss 1
PD4 NC NC 1

1. NC= OPEN, Vgg = GND.

Absolute Maximum Ratings

Symbol Parameter Rating Units Notes
Vee Power Supply Voltage -0.3t06.5 \% 1
VIN Input Voltage -0.3t0 Ve +0.3 \Y, 1

Vout Output Voltage -0.3t0 Ve +0.3 Y, 1
Tc Operating Temperature (Case) 0to +65 °C 1
Tste Storage Temperature -40 to +125 °C 1
Pp Power Dissipation 24 W 1
lout Short Circuit Output Current 50 mA 1

1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri-
ods may affect reliability.

75H3879 ©IBM Corporation. All rights reserved.
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IBM11D4490B IBM11E4490B
IBM11D8490B IBM11E8490B
4M/8M x 36 ECC-on-SIMM w/ Error Lines

Recommended DC Operating Conditions (T = 0to 65°C)

Symbol Parameter Min Typ Max
Vee Supply Voltage 4.75 5.0 5.25
Vig Input High Voltage 2.4 — Vee
Vi Input Low Voltage 0.0 — 0.8

1. All voltages referenced to Vss.

Capacitance (Tc=0to +65°C, Vcc = 5.0 = 0.25V)

Symbol Parameter 4%2)?6 8'\&);)? 6
Cn Input Capacitance (A0-A10) 100 161
Ci Input Capacitance (RAS) 70 70
Cis Input Capacitance (CAS) 50 70
Cu Input Capacitance (WE) 35 35

Cio1 Output Capacitance (DQO0-DQ34) 12 12
Cioz Output Capacitance (PQ8, 17, 26, 35) 12 12
Cios Output Capacitance (ERRORO - ERROR3) 12 12

Load Diagram

Preliminary

Units Notes

Units

pF
pF
pF
pF
pF
pF
pF

131V 50V
RL = 436 ohms RL1 = 1656 ohms
Output ) Output
——CL =100 pF CL =100 pF

RL2 = 590 ohms

Load Circuit Alternate Load Circuit

©IBM Corporation. All rights reserved.
Use is further subject to the provisions at the end of this document.
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IBM11E4490B IBM11D4490B
IBM11E8490B IBM11D8490B
Preliminary 4M/8M x 36 ECC-on-SIMM w/ Error Lines

DC Electrical Characteristics (Tc=0to +65°C, Ve = 5.0 + 0.25V)

4M x 36 8M x 36

Symbol Parameter Min Max Min Max Units | Notes
Operating Current

lcca Average Power Supply Operating Current -70 — 1080 — 1104 mA 1,23
(RAS, CAS, Address Cycling: tgc = trc min)

Standby Current (TTL)
lcco Power Supply Standby Current — 24 — 48 mA
(RAS = CAS 2V,

RAS Only Refresh Current
lces Average Power Supply Current, RAS Only Mode -70 — 1080 — 1104 mA 1,34
(RAS Cycling, CAS 2V|: trc = tre Min)

Fast Page Mode Current
lcca Average Power Supply Current, Fast Page Mode -70 — 960 — 984 mA 1,23
(RAS =V, CAS, Address Cycling: tpc = tpc min)

Standby Current (CMOS)
lecs Power Supply Standby Current — 12 — 24 mA
(RAS = CAS = V¢ - 0.2V)

CAS Before RAS Refresh Current
lcce Average Power Supply Current, CAS Before RAS Mode -70 — 1080 — 1104 mA | 1,3,4
(RAS, CAS, Cycling: trc = trc min)

RAS -460 | +460 | -460 | +460
Input Leakage Current

Input Leakage Current, any input CAS,
WO (0.0 < Vi € (Vee < 6.0V)) WE | 40 +40 70 | 470 | WA

All Other Pins Not Under Test = OV
Address| -120 @ +120 | -240 | +240

Output Leakage Current

low) | (Dour is disabled, 0.0 < Vour < Vee) 210 | 410 | -10 | +10 WA

v Output High Level
OH Output "H" Level Voltage (lIout = -4mA @ 2.4V)

v Output Low Level
OL  |Qutput "L" Level Voltage (lour = +4mA @ 0.4V)

lcc1, leess leca and Icce depend on cycle rate.

lcc1s lcca depend on output loading. Specified values are obtained with the output open.

Address can be changed once or less while RAS = V,.. In the case of Icca, it can be changed once or less when CAS = V..
When refreshing both banks at once, the refresh current becomes 2160mA.

PODPE

75H3879 ©IBM Corporation. All rights reserved.
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IBM11D4490B IBM11E4490B
IBM11D8490B IBM11E8490B
4M/8M x 36 ECC-on-SIMM w/ Error Lines

AC Characteristics

(Tc =010 +65°C, Ve = 5.0 £ 0.25V)

Preliminary

1. Vi (min) and V,_(max) are reference levels for measuring timing of input signals. Transition times are measured between V|, and

V||_.

2. Aninitial pause of 500ms is required after power-up followed by 8 RAS only refresh cycles before proper device operation is
achieved. In case of using internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only refresh
cycles is required. To prevent excess power dissipation during power-up, RAS should rise coincident with the power supply voltage.

3. AC measurements assume tr = 5ns.

Read, Write, and Refresh Cycles

Symbol

tre
trp
tep
tras
teas
tasr
trAH
tasc
tcan
treD
traD
trsH
tesh
tcrp
tbzc

tr

Parameter

Random Read or Write Cycle Time
RAS Precharge Time

CAS Precharge Time

RAS Pulse Width

CAS Pulse Width

Row Address Setup Time

Row Address Hold Time

Column Address Setup Time
Column Address Hold Time

RAS to CAS Delay Time

RAS to Column Address Delay Time
RAS Hold Time

CAS Hold Time

CAS to RAS Precharge Time

CAS Delay Time from Dy

Transition Time (Rise and Fall)

(Common Parameters)

Min
130
50
10
70
20
0
10
0
10
20
15
20
70
10
0
3

50
35

30

Units

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

ns

Notes

1. Operation within the tgrcp (Max) limit ensures that trac (Max) can be met. trep (Max) is specified as a reference point only: if trcp is

greater than the specified tgcp (Max) limit, then access time is controlled by tcac.

2. Operation within the tgap (Max) limit ensures that tgac (Max) can be met. tgap (Max) is specified as a reference point only: If trap
is greater than the specified trap (Max) limit, then access time is controlled by taa.

©IBM Corporation. All rights reserved.
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Preliminary
Write Cycle
Symbol Parameter
twes Write Command Set Up Time
twen Write Command Hold Time
twp Write Command Pulse Width
trwi Write Command to RAS Lead Time
tewr Write Command to CAS Lead Time
tps D)y Setup Time
tDH DIN Hold Time
Read Cycle
Symbol Parameter

trac Access Time from RAS

teac Access Time from CAS

taa Access Time from Address

tres Read Command Setup Time

treH Read Command Hold Time to CAS
trrH Read Command Hold Time to RAS
trAL Column Address to RAS Lead Time
tcal Column Address to CAS Lead Time
terz CAS to Output in Low-Z

ton Output Data Hold Time

teop CAS to Dy Delay Time

torr Output Buffer Turn-off Delay

. Measured with the specified current load and 100pF.

. Access time is determined by the latter of trac, tcac, tcpas taa

1
2
3. Either tgcy Or trry Must be satisfied for a read cycle.
4

IBM11E4490B |IBM11D4490B
IBM11E8490B IBM11D8490B
4M/8M x 36 ECC-on-SIMM w/ Error Lines

-70
Units
Min Max
0 — ns
15 — ns
15 — ns
20 — ns
20 — ns
0 — ns
20 — ns
-70
) Units Notes
Min Max
— 70 ns 1,2
— 20 ns 1,2
— 35 ns 1,2
0 — ns
0 — ns 3
0 — ns 3
35 — ns
35 — ns
0 — ns
0 — ns
15 — ns
0 15 ns 4

. torr (Max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels.

75H3879
SA14-4345-00
Revised 7/96

©IBM Corporation. All rights reserved.
Use is further subject to the provisions at the end of this document.

Page 9 of 20



IBM11D4490B  IBM11E4490B
IBM11D8490B  IBM11E8490B
4M/8M x 36 ECC-on-SIMM w/ Error Lines Preliminary

Fast Page Mode Cycle

-70
Symbol Parameter Units Notes
Min Max
tec Fast Page Mode Cycle Time 45 — ns
trasp Fast Page Mode RAS Pulse Width 70 100K ns
tcprRH RAS Hold Time from CAS Precharge 40 — ns
tcpa Access Time from CAS Precharge — 45 ns 1,2
1. Access time is determined by the latter of tgrac, tcac, tcpa, taa-
2. Access time assumes a load of 100pF.
Read Error-Line Functionality Cycle
-70
Symbol Parameter - Units Notes
Min Max
terr Error access time from CAS — 20 ns 1,2
tecH Error Output Hold/Hi-Z 3 20 ns
tecLz CAS to Error Output in Low-Z 0 — ns
tercs Error Read Command Setup Time 0 — ns
tercH Error Read Command Hold Time 3 — ns
1. RASis a “don't care”.
2. ADDRESS and DATA are the specified address and read data.
Refresh Cycle
-70
Symbol Parameter Units Notes
Min Max
t CAS Hold Time 10 . ns
CHR (CAS before RAS Refresh Cycle)
¢ CAS Setup Time 5 . ns
CSR (CAS before RAS Refresh Cycle)
‘ WE Setup Time 5 . ns
WRP (CAS before RAS Refresh Cycle)
‘ WE Hold Time 10 . ns
WRH (CAS before RAS Refresh Cycle)
trec RAS Precharge to CAS Hold Time 5 — ns
trRer Refresh Period — 32 ms 1

1. 2048 refreshes are required every 32ms. The DC variation in the V¢ supply may not exceed 300mV within a refresh interval

(32ms).
©IBM Corporation. All rights reserved. 75H3879
Use is further subject to the provisions at the end of this document. SA14-4345-00
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IBM11E4490B IBM11D4490B
IBM11E8490B IBM11D8490B

Preliminary 4M/8M x 36 ECC-on-SIMM w/ Error Lines
Read
tRC
tras trp
Vi — B L 3—
RAS \ /
\AL — _( —
tCSH
trep trsH e tcrp ]
Vi — A ¢ i
ES?KE; CAS
V||_ — . 7_
l« Trap traL
tCAL
tasr — T tasc — ~
— tCAH f—

ddress Column
WE
tan
toze | —| teop
Din Hilz
feac torF —| 1<
| foz

VoH— . B . .
Dour Hi-Z Valid Data Out }i Hi-Z
\/OL — 4

tRAC
I o

75H3879 ©IBM Corporation. All rights reserved.
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IBM11D4490B  IBM11E4490B
IBM11D8490B  IBM11E8490B

4M/8M x 36 ECC-on-SIMM w/ Error Lines Preliminary
Write Cycle (Early Write)
tRC
tras trp

Vin — -+ -
RAS

V||_ — .

tesn
trep trsH < Tcre

_ Vm- my teas
CAS

VIL - A

[— l:RAD —>
— ] tasc— ~
tASR t
-AR
> tRAH — 1:CAH le—
VIH —_ — [
Address Row Column
VIL — — -

— tWCS [

VlH - tWP

V||_ —

Von—

tDS —
V|H —
D Valid Data In
V||_ —

Hi-Z

Dour
VoL—

DTS

©IBM Corporation. All rights reserved.
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IBM11E4490B I1BM11D4490B
IBM11E8490B IBM11D8490B
Preliminary 4M/8M x 36 ECC-on-SIMM w/ Error Lines

Fast Page Mode Read Cycle

trasp l Trp ]
Vin— 1 tepru ¥ L
RAS
V||_ — T -
tec t
tRCD 4_t0P N - tCP_, A_tRSH L le ‘CRP ]
|

VIH — ’[ p 4
CAS <« lcas _>/ X —feas —» Z \<_tCAS N
VIL — .X 7. L 4 _( 7.
tear
t
osn ten
tasr| |RAH  tasc  |tcan tasc | tean tasd | toan
Vi LAY \ . \ /
Address Row Column 1 Column 2 Column N
Vi VT il T '
< trAD |
t | t«ttres =t tres t
RCS treH ] ’-7 treH ] Ren
| |
Vin— I -
WE
ViL— <TrRRH >
I B e tAA — tAA — tAA —
. o topa_ | 4 tcpa
—> le— tOH — <—tOH t <_tOH'>
tbzc oy | " tch |-— DzZC tCDD——
VIH — 1
Dy
ViL— 4 > feac |« V | Teac | V o teac e
tRAC .l to|:|: | | tOFF —> | tOFF | |
—>t |
o iz~ |« tez—
VOH— ] .'[ }_ B -l \- .Z m
Dout Dour 1 ——H Dour 2 Dour N >7
VOL— p .\ 7_ - -K 7- -\ -
44 or L7
75H3879 ©IBM Corporation. All rights reserved.
SA14-4345-00 Use is further subject to the provisions at the end of this document.

Revised 7/96
Page 13 of 20



IBM11D4490B
IBM11D8490B
4M/8M x 36 ECC-on-SIMM w/ Error Lines

IBM11E4490B
IBM11E8490B

Preliminary

Fast Page Mode Write Cycle

RAS

CAS

Address

DOUT

Vin- )

V||__

Vi—

Vin-

V||__

VoL—

tRASP

<_tRCD—>

I:ASR

trc

tCP-»

l— tcas

Column 2

tep,l

e trRsH__

tre

’.tCRP_,

le— tCAS —

DS

©IBM Corporation. All rights reserved.
Use is further subject to the provisions at the end of this document.
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IBM11E4490B 1BM11D4490B
IBM11E8490B IBM11D8490B
Preliminary 4M/8M x 36 ECC-on-SIMM w/ Error Lines

Read Error-Line Functionality Timing Diagram

RAS
\
1.ERR
CAS 7
tERCS_. - . <_tERCH

WE

[ \
Error Valid Error Line

L T

teciz teon
75H3879 ©IBM Corporation. All rights reserved.
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IBM11D4490B IBM11E4490B
IBM11D8490B IBM11E8490B
4M/8M x 36 ECC-on-SIMM w/ Error Lines

Preliminary

RAS Only Refresh Cycle

tre

tras

trp

RAS

trpc |

CAS

— tRAH le—

Address Row

Hi-Z

terp

DOUT

e

Note: WE, D,y are “H” or “L”

©IBM Corporation. All rights reserved.
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IBM11E4490B 1BM11D4490B
IBM11E8490B IBM11D8490B
Preliminary 4M/8M x 36 ECC-on-SIMM w/ Error Lines

CAS Before RAS Refresh Cycle

t
RC
tras trp
Vih — L 4 X_
RAS /
Vi t —» A |
RPC \
—>| tesr [«
trpc — terp fe—
7 tCP ~ t
VIH _ _! A CHR
CAS
Vie — _
—{ twrH |«—

twrp —| |-—

WE
teop
b Viy —
n Hi-Z
Vie —
torr
D, .
out Hi-Z
D
Note: Addresses are “H" or “L”
75H3879 ©IBM Corporation. All rights reserved.
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IBM11D4490B IBM11E4490B
IBM11D8490B IBM11E8490B
4M/8M x 36 ECC-on-SIMM w/ Error Lines

Preliminary
Layout Drawing (4M x 36)
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IBM11E4490B I1BM11D4490B
IBM11E8490B IBM11D8490B
Preliminary 4M/8M x 36 ECC-on-SIMM w/ Error Lines

Layout Drawing (8M x 36)
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IBM11D4490B  IBM11E4490B
IBM11D8490B  IBM11E8490B

4M/8M x 36 ECC-on-SIMM w/ Error Lines Preliminary
Revision Log

Rev Contents of Modification

7/96 Initial release.
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