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IBM11M2735H
IBM11M2735HB

2M x 72 DRAM MODULE

Features

= 168 Pin JEDEC Standard, 8 Byte Dual In-line
Memory Module

» 2Mx72 Fast Page Mode DIMM
+ Performance:

» All inputs and outputs are LVTTL {(3.3V) or TTL
(5.0V) compatible

+ Single 3.3V £ 0.3V or 5.0V = 0.5V Power Supply

Description

IBM11M2735H is an industry standard 168-pin
8-byte Dual In-line Memory Module (DIMM) which is
organized as a 2Mx72 high speed memory array
designed with EDO DRAMs for ECC applications.
The DIMM uses 9 2Mx8 DRAMSs in TSOP packages.
The use of EDO DRAMSs allows for a reduction in
Page Mode Cycle time from 40ns (Fast Page) to
25ns for 60ns DRAM modules.

Improved system performance is provided by the
on-DIMM buffering of selected input signals. The
specified timings include all butfer, net and skew
delays, which simplifies the memory subsystem
design analysis. The data and RAS signals are not
buftered, which preserves the DRAM access specifi-
cations of 60ns and 70ns.

+ Au contacts
+ Optimized for ECC applications

+ System Performance Benefits:

- Buffered inputs {except RAS, Data)
- Reduced noise (32 Vgg/Vo pins)
- Buffered PDs

+ Extended Data Qut (EDO) Mode, Read-Modify-
Write Cycles

» Refresh Modes: RAS-Only, CBR and Hidden
Refresh

s 2048 refresh cycles distributed across 32ms

+ 11/10 addressing (Row/Column)

+ Cardsize: 5.25"x 1.0"x 0.157"

+ DRAMS in TSOP Package

Presence Detect (PD) and Identification Detect {ID)
bits provide information about the DIMM density,
addressing, performance and features. PD bits can
be dotted at the system level and activated for each
DIMM position using the PD enable (PDE) signal. ID
bits also allow detection of card features, and may
be dot-or'd at the system level to provide infermation
for the entire DIMM bank. For example, the system
will determine that ECC DIMMs are installed if PD8
is low (0). IDO need not be sensed since both x72
and x80 ECC DIMMSs will function ina x72 bank.

All IBM 168-pin DIMMs provide a high performance,
flexible 8-byte interface in a 5.25” long space-saving
footprint. Related products are the x64 and x72 par-
ity {5V) DIMMs and ECC DIMMs (5V and 3.3V).

Card Qutline 3.3V

D)

— .

'

C

A}
{
O N \Q O Detail A
(Front) A 10 11 40 41 84 -
{(Back) 85 94 95 124 125 See Detail A 168

\
i
for 5.0V Version m@’

SN

50H4199
SA14-4815-02
Revised 5/96

©IBM Corporation. All rights reserved.
Use is further subject 1o the provisions at the end of this document.

Page 1 of 29



| |
N
i
i
<||I|
||

IBM11M2735H
IBM11M2735HB
2M x 72 DRAM MODULE

Pin Description

! Row Address Strobe Veo Power {3.3V or 5.0V)

RASOD, RAS?2

CAS0, CAS4 §Column Address Strobe (Butfered) Vgg Ground
WEo, WE2 Read/write Input (Buffered) NC No Connect

OEo0, OE2 §Ou1pu1 Enable (Butfered) PD1-PD8 Presence Detects (Buffered)
A0, BO, A1-A10

iAddress Inputs (Buffered) PDE Presence Detect Enable
DQx Data Input/Output DO - ID1 |D Bits

Pinout

i . ; Fréht..ini . .Eaék ?. :. g. #Haﬁi t” ;” i” Béck.. . ;.. t. . i .” : Baék g. .; ..E”Fréht. .t . ?.Béék”
PII"I# Side Pln# Side Plrl# Side Pln# Side Pin# : 0 Pin# : Side Pin# Side Pin# Side

DG g BAET CUBE NG e NG s C4BeTTUNGTTUES T DGss Y50 | DAEE
Dgs i : : Sl : : ; :

Rl

! Note: All pin assignments are consistent for all 8 Byte versions.

Ordering Information

‘ ‘PartNumber | Organization . Speed |
IBM11M2735H60 o e
BN e : | |
i'IIBM'H'I"\/'IZ?"BS'H-S'OT” e g
IBMT1M2785H-70T oz O™ 40 A 525100457 | ]
IBM11M2735HB-60 §  sons 3 ; |

{IBM11M2735HB-70 § . Tons | | | Y.
BMTINETSHBEGT g s ey
BT iNZ7IsHBAOT R_— g
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BM11M2735H
BM11M2735HB
2M x 72 DRAM MODULE

OEO ;g OE2 g
WEQ L>—— WE2
RASO — RAS2 ——
CASO 4>—‘ CAS4 %>—‘
CAS RAS WE OF TAS RAS WE OF
DO —{VO 7 DQ3s — VOO0
DAl —{lO6 Do DQ37 —{VO 1 D5
DQz —{lOs DQ38 — IO 2
DQ3 —{lO4 DQ39 — VO3
D4 —l03 DQ40 — IO 4
DQs —{loz DO41 — U0 5
DQE —{lO1 DQ42 — O 6
DQ7 —{lO0 DQ43 — IO 7

CTAS BAS WE OF CAS BRAS WE OE
DQ8 —{II07 DQ44 — OO
DQe —IOs6 D1 DQ45 —1 VO 1 D6
DQ10 —II0 5 DQ46 — O 2
DQI1 —( 1O 4 D47 — VO3
DQ12 —{1I0 3 D048 — O 4
DQ13 —{10 2 DQ49 — 05
DQ14 —{ 1O 1 DOs0 — VO B
DQ15s — 110 0 DOst —{ O 7

CAS BAS WE O

:U|
S ]
42
2|
m
Q)
M

E TAS

DQ16 —{ 110 4 DQs6 — 1100

D17 — 1105 D2 DQs7 — 1101 D7
DQ18 — 110 2 DOss — 1o 2

D19 — {110 3 DOsY — |10 3

Dasz — {110 6 DOB0 — VO 7

DQs3 —(lO 7 DOB! — OB

DQs4 —{ 1100 DOB2 — 106

DQs5 — 1O 1 DOB3 —| VO 4

CAS RAS WE OE

CAS BAS WE OF

DQ20 — 10 7 DOBE — IO 0
DQ21 — 110 6 D3 DQBs —| 1O 1 D8
DQzz ——1i0 5 DQss — IO 2
DQ23 — 10 4 DOB7 — IO 3
DQ24 — 1100 DO — IO 7
DQ2s — KO 1 DB — IO B
DQzs — 10 2 DQ70 —10s
DQ27 — K03 DO71 —{ O 4
CAS BAS WE OE VSS PD1 -8
DOz — O 7 -
DQ29 — 1106 D4 PDE {when=0, 1=NC)
DQ30 — 105
DQ31 — k0 4 .
ba3? — 1o o Al - AN —‘ >—= A1-AN: DRAMS DO - D8
DQ33 — K01 AD —‘ >—w» A0: DRAMS DO - D4
DQ34 — 10 2
DQ35 —{ 110 3 Bo —>— A0:DRAMS D5 - D8

Note: DRAM 10 assignments are scrambled to minimize DQ capacitance. » D0-D8

<

o

0
.

Vgg —‘I: = D0-D8

50H4199 ©IBM Corporation. All rights reserved.
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IBM11M2735H
IBM11M2735HB
2M x 72 DRAM MODULE
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DQx

High Impedance
Valid Data Out

Valid Data In
Valid Data In

Valid Data Out,

Valid Data In

Valid Data Out

Truth Table
Function RAS

' Standby H
'Read L
Early-Write \ L
Late-Write L
RMW L
E O Page Mode - Read L
{1st Cycle

Subsequent Cycles L
'EDO Page Mode - Write .
{1st Cycle

{Subsequent Cycles L
'EDO Page Mode - RMW ]
1st Cycle

Subsequent Cycles L
'RAS-Only Refresh L

Valid Data Out

Valid Data In

Valid Data In

Valid Data Qut,
Valid Data In

Valid Data Qut,
Valid Data In

High Impedance

'CAS-Before-RAS Refresh HoL
. { Read : LH—L :
‘Hidden Refresh : :
3 © Write | LsH—L ¢

Read Presence Detects X

High Impedance
Data Out

Data In

Not Affected
(PD Bits Valid)

Presence Detect

'PD1 (PD1 - PD4: Addressing/Density)

Fin

PD4

{PD6 {PD6 - PD7: Speed)
{PD7
| PD8 (Parity/ECC Designator)

IDO {DIMM Type/Width)
D1 (Refresh Mode)

1. PD1-8 are buffered outputs (0 = driven to V5, 1 = open)

2. |D0-1 are unbuffered outputs (0 = Vgg, 1 = open)

3. PDE sheould be tied high or low at system level if not used

©@IBM Corporation. All rights reserved.
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BM11M2735H
BM11M2735HB
2M x 72 DRAM MODULE
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Symbol ‘ Parameter 4 Fiatl ng (3. 3V) 4 Ratlng (5 OV) 4 Units 4 Notes
VCC SR 'powerSupponnage B A 05t0+46 LN 1 0to+70 S e
V‘N ..‘Iﬁ.;.)utVoItage - .-05tom|n (Vc:o+05 46) -05tom|n (Vc:o+05 70) V o 1
Vour Output Voltage 4 -0.5tomin (Voo + 0.5, 4.6) -0.5to min {(Vge +0.5,7.0) 4 A" 4 1
Torn Operating Temperature 0to +70 0to +70 °c 1
Tere Storage Temperature ‘ -5 to +125 -55to +125 ‘ °c ‘ 1
Ps Power Dissipation 29 45 w 1
lout Short Circuit Output Current 4 50 50 4 mA 4 1

1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only and functional opera- :
tion of the device at these or any other conditions above those indicated is not implied. Exposure to absolute maximum rating con-:
dition for extended periods may affect reliability. :

Recommended DC Operatlng Conditions (1, = 0to 70°c)

33\/ : e 50\/ |
Symbol Parameter Min Tvp Max Min Tp | Max Units Notes
VCC . 'Supp|yvo|tage S 30 ...... . 33 36 ..... 45 . 50 55 R V 1 ‘
V‘H . .Inpm nghvo“aéé 20 ...... e VCC+ 05 24 o VCC+05 V 12
Vi oputlowVobage 05 | — 08 05 | — 08V 1z

1. All voltages referenced to Vss :

2. Viy may overshoot to Voo + 1.2V for pulse widths of < 4.0ns with 3.3 Volt, or Voo + 2.0V for pulse widths of < 4.0ns (or Vg + 1. OV
for £ 8.0ns) with 5.0 Volt. Additionally, V|_ may undershooct to -2.0V for pulse widths < 4.0ns {or -1.0V for < 8.0ns). Pulse widths ‘
measured at 50% points with amplitude measured peak to DC reference.

Capacitance (1,=0to0 +70°C, Vo = 3.3V £ 0.3V or 5.0V £ 0.5V)

. Symbol | Parameter L Max | Units
N CH R ..élnpmcapadtancemo Bo A1_A10) : L L L L T pF N
Ciz Input Capacitance {RAS) 40 pF
"""""""" Co  |InputCapacitance (CAS,WE.OE) 13 i  pF |
"""""""" Ci | InputCapaciance®d®) 18 | pF |
0‘01 - ..élnpuvompmcapacnance(DQX) DU PRSP P PO PPOPPPRTRPPON 15 pF -
Con Output Capacitance (PD) 15 pF
Cop Output Capacitance (ID) 5 pF
50H41gg@IBMcorpormonA"ngmsresewed
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IBM11M2735H
IBM11M2735HB

2M x 72 DRAM MODULE

DC Electrical Characteristics

I cG2

I CC3

;Operating Current
Average Power Supply Operating Current
:(RAS, CAS, Address Cycling: trg = trg min.)

Standby Current (TTL)

: Power Supply Standby Current

(RAS=CAS =V
:RAS Only Refresh Current
- Average Power Supply Current, RAS Only Mode
- (RAS Cycling, CAS =V trg = tgg min)

-70

(TA=010 +70°C, Voe=3.3V £ 0.3V or Vo= 5.0V £ 0.5V)

| |
N
i
i
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mA

mA 1,23

:Hyper Page Mode Current

: Average Power Supply Current, Hyper Page Mode
-(RAS =V, CAS, Address Cycling: typg = type min)
: Standby Current {CMOS)

: Power Supply Standby Current

(RAS = CAS = V- 0.2V)

:CAS Before RAS Refresh Current
- Average Power Supply Current, CAS Before RAS Mode
:(RAS, CAS, Cycling: tpg = trg min)

E Input Leakage Current
‘Input Leakage Current, any input

(0.0 =V < (Veg + 0.3V)), All Other Pins Not Under Test = OV

-70

' AlbutFAS | -

RAS

‘Qutput Leakage Current
: (DOUT is disabled, 00< VOUT = VCC)

:Qutput Level (TTL)

‘Qutput Level (TTL)
:Qutput “H” Level Voltage
Alour = -2mA for 3.3V, or |yt = -5mA for 5.0V)

‘Qutput “L” Level Voltage
Hlour = +2mA for 3.3V, or Igyr = +4.2mA for 5.0V)

1. lgets loes, locs @and | depend on cycle rate.
2. lgptand Igg4 depend on cutput loading. Specified values are obtained with the output open.

3. Address can be changed once or less while RAS =V),.. In the case of I¢gy, it can be changed once or less when CAS

Vi

©@IBM Corporation. All rights reserved.
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===%= IBM11M2735H
IBM11M2735HB

2M x 72 DRAM MODULE

AC Characteristics (T4 = 0 to +70°C, Ve = 3.3V + 0.3V or 5.0V £ 0.5V)

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

2. Aninitial pause of 200us 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.

3. The specified timings include buffer, loading and skew delay adders: 2ns minimum, 5ns maximum delay, no pulse shrinkage to the
DRAM device timings. The data and RAS signals are not buffered, which preserves the DRAMs access specifications of 60ns and
70ns.

4. AC measurements assume ty = 2ns.

Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters)

: -60 -70
Symbol : Parameter : : ¢ Unit Notes
e Min . Max  Min o Max
tre ZRandom Read or Write Cycle Time : 104 - 124 — i ns
trp m Precharge Time : 40 — ' 50 —_ ns
tep m Precharge Time 10 - 10 — ns
tRAS mpmsew'dth BT PO P U UV TURPY 60 N 10K » 70 mK ns
tCAS » mpmsew'dth RO U P T R POUPE PP 10 10K 12 10K ...ns ......
tasr Row Address Setup Time 5 \ — 5 — ns
tran ZRow Address Hold Time \ 8 —_ \ 8 —  ns
tasc :Column Address Setup Time 2 o 2 i — ns
tean ;Column Address Hold Time 10 —_ 10 — : ns
trep ‘RAS to CAS Delay Time 12 : 40 12 45 ns 1 :
. ...tH'.q.[.) » mtocommnl_\ddressDe|ay-|-|me BRSO TR 10 25 10 30 ...ns ...... 2
IR ded-nme R TS O P TP TR TUTPY 15 s 17 S ns R
‘CAS Hold Time 48 — 58 —  ms
mtomprechargeﬂme ............................ 1'0 ...... s 10 - ...ns ......
. ﬁtoDlNDmayT,me JE TR T TSP TR TTR P 20 e 25 e ns 3 e
ﬁDemyﬂmefmm b.IN. ................................ ;2 ...... s 2 e ...ns ...... 4 |
. mDemyT,mefrom DlN BT TSP UR P 2 g 2 e ns 4 e

‘Transition Time (Rise and Fall) 2 30 2 30  ns

1. Operation within the trcp{max) limit ensures that trac{max) can be met. The trcp{max) is specified as a reference point only: If taep
is greater than the specified trop(max) limit, then access time is controlled by tcac. §

2. Operation within the tgap{max) limit ensures that tgac{max) can be met. The tgap{max) is specified as a reference point only: If tgap
is greater than the specified tpap{max) limit, then access time is controlled by ta, |

3. Either tzpp or topp must be satisfied.

Either tpzc or tpzo must be satisfied.

&

50H4199 ©IBM Corporation. All rights reserved.
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IBM11M2735H
IBM11M2735HB
2M x 72 DRAM MODULE

| |
I

1
T
<||I
L

Write Cycle

i -60 -70 : |
Symbol Parameter R N R TR R R R R P T Unlt NOtES

Min : Max Min Max 3

twes EWrite Command Set Up Time 2 — 2 — ns 1

twoH | Write Command Hold Time 12 — 14 0 — | ons

twe  |Wiite Command Pulse Width 0 — 12 — | ns

trwi ;Write Command to RAS Lead Time 15 — 17 — ns

tew.  |Wiite Command to CAS Lead Time 12— 14 — | &ns

tps §D|N Setup Time -2 — -2 — ns 2

to Dy Hold Tim 15— 17 i — {ons 2

1. twos, thwo. town. and tawp are not restrictive parameters. They are included in the data sheet as electrical characteristics only. If
twes 2 twes{min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through the
entire cycle; If trwo = thwo{min.), towp = towp{min.Jand tawp = tawp(min.), the cycle is a Read-Modify-Write cycle and the data will
contain read from the selected cell: If neither of the above sets of conditions are met, the condition of the data (at access time) is

; indeterminate.
{ 2. Data-in set-up and hold is measured from the latter of the two timings, CAS or WE.

©@IBM Corporation. All rights reserved. 50H4199
Use is further subject to the provisions at the end of this document. SA14-4615-02
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BM11M2735H
BM11M2735HB
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Read Cycle

: -80 4 -70 :
Symbol : Parameter fee D Uit © Notes
: Min  Max Min . Max : :
trac ZAccess Time from RAS = 80 [ 70 ns 1,2
toac ;Access Time from CAS . : ‘ — 25 ‘ ns 1,2
tw Access Time from Address | — 4 s 12
tDEA Accessﬂmefmmﬁ B 20 S 25 ns 1.1.2.
tHCS » Readcommand Setup-nme B TR P TR 2 R S B ns
treH ?Read Command Hold Time to CAS 2 — 2 — ns 3
trrH ZRead Command Hold Time to RAS : 4 ‘
"""""" tw  CoumnAddresstoRASLead Tme 8 = — 40— = ns
"""""" t:  CASwoOuptinlowz 2  — 2 — s . |

toes :OE setup time prior to CAS

torp ﬁ setup time prior to RAS (Hidden Refresh) 5 — 5 — ns

tcoo :CAS to Dy Delay Time 20 0 — 20 — s 5
torz iOutput Buffer Turn-off Delayfromﬁ 2 20 2 20 ns 4
lore  OuputBufferTum-off Delay 2 20 2 20 . 9ns

1. Measured with the specified current load and 100pF.

2. Access time is determined by the latter of tgac, toac, topa, taa, toea

3. Either tggyy or tgpy must be satisfied.

4. topr (max) and topz (max) define the time at which the cutput achieves the open circuit condition and is not referenced to output
voltage levels.

5. Either tgpp or topp must be satistied.

8. torris referenced from the rising edge of RAS or CAS , whichever is |ast.

50H4199 ©IBM Corporation. All rights reserved.
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Read-Modify-Write Cycle

; -60 -70 : ;
Symbol Parameter R N R TR R R R R P T Unlt NOtES
Min = Max Min Max : 3
two | Read-Modify-Wiite Cycle Time 43— 170 — | ons
frwD RAS to WE Delay Time 82 — 97 i — i ns | 1
tws  [CASIo WE Delay Tlme 4 — 54 L — ns 1
tawn ECqumn Address to WE Delay Tlme 57 — B7 — ns 1

;OE Command Hold Time 10— 12

1. twes, thwo. towo. and tawp are not restrictive parameters. They are included in the data sheet as electrical characteristics only. If
twos 2 twos(min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through the
entire cycle; If trwp 2 trwo{min.), towp 2 towp{min.Jand tawp = tawp{min.), the cycle is a Read-Modify-Write cycle and the data will
contain read from the selected cell: If neither of the above sets of conditions are met, the condition of the data (at access time) is
indeterminate.

EDO Mode Cycle

60 5 70

Symbol | Parameter SR . Units  Notes
3 Min. © Max.  Min. Max.
""""" biss  CASPulse Widih (EDO PageMode) 10 10K - 12 1K - ns
| - tHPC EDO Page MOde Cyc|e Tlme (Readjwnte) ................... 25 e 30 e ns
- ...tHF.,gW(.D. EDO Page Mode Read Modlfy Wnte Cyde Tlme... SRR 7.,.2 . 84 ...... o ns
- .fDO”A %bata OUtHOId Tlme fmm CAS .............. 16 ..... S 10 e [.1.5
tWHZ ..?OUtPUt bufferTum offDe|ay fmm WE TSR PPPRE 2 15 2 ...... 20 ns
| t‘;PZ.. WE pmsewldth to OUtPUt Dlsable at CAS ngh ST TP TP {0 . 10 ...... B ns .
tCPHH RAS HOId Tlmefmm CAS PrECharge .............. 40 ..... S 45 e ns
tCPA "'tAccessT,mefmm CAS PreCharge e 40 e 45 ns G 1
trasp iEDO Page Mode RAS Pulse Width B0 125K 70 125K ns
- toee ‘OF High Pulse Width 10— 10— ons
""""" toews  OEHghHoldTmefiomCASHgh 10— 10— ns

1. Measured W|th the speclfled current Ioad and 100pF at VDL_ 0 BV and VOH = 2 OV

©@IBM Corporation. All rights reserved. 50H4199
Use is further subject to the provisions at the end of this document. SA14-4615-02
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T= IBM11M2735H
IBM11M2735HB
2M x 72 DRAM MODULE

Symbol Parameter

t ~ .CAS Hold Time
CHR (CAS before RAS Refresh Cydle)

i :CAS Setup Time
o8R .(CAS before RAS Refresh Cycle)

} ‘WE Setup Time
WRP -(CAS before RAS Refresh Cycle)

; ‘WE Hold Time
WRH :(CAS before RAS Refresh Cycle)

trrc ‘RAS Precharge to CAS Hold Time 3 1 — 3 — | ns
trer ;HefreshPeriod = 32 — 32 ms 1

1. 2048 refreshes are required every 32ms.
Presence Detect Read Cycle

Unit . Notes :

Symbol : Parameter
tep PDE to Valid Presence Detect Data ns 1
troorr P E Inactive to Presence Detects Inactive ns 2

1. Measured with the specified current load and 100pF. :
2. tpporr(max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels. :

50H4199 ©IBM Corporation. All rights reserved.
SA14-4615-02 Use is further subject 1o the provisions at the end of this document.
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IBM11M2735H
IBM11M2735HB
2M x 72 DRAM MODULE

Read Cycle
- tre -
o tras - | tre -
Vig — A8 ¥ LS
AAS |, \ /
- tesH —i
- tron wie trsn - e tere
cas Vi - A - teas > 1
Vie — X
re—trap tra
—» tagR le—
—>trane— {lascle—

Address Column \
— trRoH—
—tRRH —
WE
tan >
tOES
_ VIH ““““““““““““““““““““““““““““““““““““““ q—toEA—- !
OE \ f
-g f'
Vi Y J;
d—tDZC—J [t —— tCDD —
iitDzogl‘ I~ tODD
Viy ]
D 3 Hi-Z
Vi .
"—tDFFT
tDEZ >
Vo —
Dour Hi-Z Valid Data Out Hi-Z2 —
VDL —
NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.
Doing so will facilitate compatibility with future EDO DRAMSs.
@IBMcomorauonA”ngmmserVEd50H41gg
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IBM11M2735HB
2M x 72 DRAM MODULE

- tRC -
- tras Mpe—thp —
V\H —_ - X 1_
RAS v \
L — X I S
- tosw hi "
treo task rf cRP

CAS VH — '\ . toas ;M f
Vi _ X

(- tHAD —

S Yoy L) gy vy P

—= toan

Address

Column %

A /\
1:WCH
WE b o
Vi =
QE
Vi i
tps — LtDH
Vi 3 £
D ) Valid Data In X
V\L e " “‘ ..............................................................................................
Dour Hi-Z

NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.
Doing so will facilitate compatibility with future EDO DRAMs.

50H4199 ©IBM Corporation. All rights reserved.
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IBM11M2735H
IBM11M2735HB
2M x 72 DRAM MODULE

- tac -
] tras tip —
Viy - : ,
RAS \
Vi — Y i
- tesh i
~ thco > trsn > |ﬁ tere —=

CAS Vi - A - teas >
V”_ — A —+

qitHAD —

> tagr e i tas

—»| TR fe— —m

Address Column "v\
-tCWL._
NOTE 1 \‘H twp — /
tawL >
_ Vi A £
Ok 2y e—toen —»§
V||_ \
~— toon et —
1020 - twap tog e
toze —=
Hi-Z Valid Data In %
4 l\: ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘
ht— toEz —m!
— -FtCLZ
Vo — o
Dour Hi-Z { ) Hi-Z
VoL —

1 reater than or equal to t
PR oEH 9 q CWL

NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.
Doing so will facilitate compatibility with future EDO DRAMSs.

©@IBM Corporation. All rights reserved. 50H4199
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BM11M2735H
BM11M2735HB
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RAS

CAS

Address
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DDUT
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" trwe *
" tRAS > tRP — ™
_ X 1/
- tesn !
- tFlCD > tF{SH > 47 tCRP -
- Y - toas
_ -I—tHAD — LN 7
1ASR ™ —™ tASC -
—»{tRan —= tcan
Row Column <
i
il tCWD L “_1RWL
o tAWD t
‘ ‘ CWL
tF%WD >
| L twe
" tan . \ f
tFiCS h
tOEH
Y tDEA —- .
\ / i
—tpzc J
- tpzo
| 1)
A
_ /
Hi-Z Hi-Z
trac » *tOEH greater than or equal 1o tow.
e op L NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.
’ Doing so will facilitate compatibility with future EDO DRAMSs.
@IBMcorporaﬂonA"ngmsresewed
Use is further subject 1o the provisions at the end of this document.
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—mtre
B trase -
Vig— \ 4
RAS o terrn r
V\L — \—( r
» tee . torp —»y
-« tren > —top ] TP —a tren
tHCAS .t .t
o L |«— LHCAS — LHCAS
CAS Vin— 3 f \ O\ 7
- tesn « tral >
tASR tF{AH tASC tCAH tASC tCAH tASC tCAH
Address Column 2
tron —»f
twre| [twrH trax i
NOT
twe
ﬂ—tCAC—D -l—tCAC-D
e topp—w R —topa
tDEE-} ‘ ‘
e tan tas —=
tOEA
__ Vi A
OE Y
V\L o g -
- ‘ tRAC ‘ ! tOEZ
!- taa l » tooH
toac = toon—=1 p—
tCLZ
Vo 1 3 ¥ 3 ¥ L8
Dour Hi-Z @- Data Out 1 @ Data Out 2 % Data Out N }—
oL V1 7 & 7 X 7
“H or L7 NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.

Doing so will facilitate compatibility with future EDO DRAMSs.
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—mtrp
- trase >
VIH —_ — -
RAS \ - tcran >
VH_ - x T
_ tirc N torp —m
- treo » —tcp—n —top— tren
q—tHCAS—- — h—— tHCAS — — f— tHCAS
CAS Vi— iy \ /’ ’\ 7 ’\ '
Vi — . 3 - f *
- tesn » traL »
tasc | toan tasc toan tasc tean
—
Address Column 1 Column 2 Column N
thoH —»f e—
twre [twrH trrn e
hes tres
ot el
-—tCAC—l-
torF—m e
—topa ———
thn —m
. tOEHC iitDES—b
__ Vi 3 F
OE A e toer : \
VL — LY
‘ ‘ toez
b | tRA? toea
[ tAA o
- toac ol togz— m e topz —»
|, oz
Vo 7 3 7 AL \
Dour Hi-Z 4% Data Out 1 @ Data Out 2 % Data Qut N )*
Vo Y 4 7 X 4 3 i

" or "L NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.
or Doing so will facilitate compatibility with future EDO DRAMs.
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—wmtre
- trase -
V- 3 4
RAS \ . oprn .
L= X i
_ tirc N torp —m
B treo - le—tp — e—top—wt p— trgH — !
: le— trcas —a «— thoas le— thcas
CAS Vin— 3 / \ I3 "\ T
Vi — 1 v L 3
- tosn - traL
tasr| | trau tasc | tean tasc | toan tasc tcan
Vi — LAY f
Address Row @ Column 1 Column 2 Column N
Vi — FAVAS "
[ ]
e trap —| tan —— o tan L" ‘
thcH—» tres tron—» tres thcH —wa
twar| [twrH T T T than e
en tres
!&tWFZ twpz
NOTE 1§ . P
“_tCAC_" _‘tCAC’ tDFF — foa—
- tera (e ——
toes
_ Vu A | toza
OE A -
Vi —
; ‘ toez
= -FtWHZA‘
Vor— f g LS
Dour Hi-Z Data Out 1 } Data Out 2 ) é Data Out N >7
oL— L * +

NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.

HH7or "L Doing so will facilitate compatibility with future EDO DRAMs.
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EDO Page Mode Early Write Cycle

t
= tRASF i
V|H f— .
RAS
VH_ — S 7_
tee tere
- treo » e tor — top —w ——thon—=
CAS Vin— 1 fhoss L \ e thcas e thcas —h/
V‘L p— __S £ - A .
—trap
- tosn t
b3 RAL -
—
tASFi tFlAH tASC a tASC _ tCAH N _tASC._ _ tCAH ]
IH r
Address Y Column 1 Column 2 Column N
IL -
* } tGWL
- trw »
tWFiP tWF%H
twen twes twe
twe
NOTE 1
V|H “‘ }, r
D v '.\ Data In 1 Dataln 2 Dataln N
IL § -

OE = Don't care

NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.
Doing so will facilitate compatibility with future EDO DRAMSs.
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EDO Page Mode Late Write Cycle
t
- thase »
V\H — A LB
RAS
Vi— X 1
~ thec " tere —
- tren » - top —» tep —» trsH
CAS Vin— X ..1HCAS =7 '\-— thoas —= '\q— thoas —» [
V‘L — 77& - L ], ,( -
tASC | . tCAH N
Vi
Address umn N
tewL tow tow
twrr| twrH e tres = tres o tros—» et rvL
o] i
Vi - : _\ twe y | fwe _\JWP
o/ Y N
— "*tOEH —- —- -lftOEH
Yy
OE
Vi
D V\H —
N Hi-Z
vV, _

NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.

HrorL Doing so will facilitate compatibility with future EDO DRAMs.
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£ tRASP

x tipRwe > tore

tep tee

tHCD

CAS Vin-— { \ I )
tcas e tcas teas
N N\ _

« tral
tean

Address Row : : _Column N| %
: - 3 N iy
¢ ‘ ‘ | _tCWL .
L— CPA—m L*tCFA —

|1 [ ‘tHWL

L tan

Dour Hi-Z

Via—
D Hi-Z
Vi -

NOTE 1: Implementing WE at RAS time Duting a Read ot Write Cycle is optional.
Doing so will facilitate compatibility with future EDO DRAMs.
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RAS Only Refresh Cycle
tac >
- tras » tre
V|H — a1 xr X_
RAS /
V| L — A
tﬁpc—b p— —I= tC RPt—
VIH — e R {
CAS
el trarke—
Address ] 1/
Dour Hi-Z
VoL -
c"H? or “L*
Note: WE, OE, D\ are “H" or “L"
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CAS Before RAS Refresh Cycle

- trc
- taas tre

V\H — ] |
RAS \

Vie— trec i 5 e

" trec —>’
% CSR  [*— Lltosn e
— tep
- t .

Vi s GHR / B
N f A
CAS / f \

—| twrr pe— —= twan pe—
twrp —» twrp —»|
V‘H — B L e
OE /
Vii_ I
- tooo »
- teoo
VOH _ e e e
D Hi-Z —4
VoL —
«— togz —
— torr ——

Vou \
Dour ) Hi-Z

VOL—

: ilH:: Or IILH
NOTE: Address is "H” or "L”
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Hidden Refresh Cycle (Read)
. tre . tre o
- trp —u - tRP ]
t RAS - 1 RAS -
Vig — A L hS - S
RAS / \
ViL - N 0l T 4
treo tran —= e | Ea— [P p—
V|H — —
CAS
Vie — 4 s
+— trap —> tra te— twrH —=
— loe— — e — f— 1
tagr tasc WRP
—mtoanfe—
VI H 7‘ ; "l‘ /
Address Column X 3
Vi —D.‘ ............................................................................. ‘,'\
t trRn le—
—» lpcs ™
o Vi ' h ““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““
WE ] \
VI L — l‘ t 3 ‘«
AA i
V- AL tocs
QOE 1 /
VI L — I3
< tDZC ™ — fro— tCDD
N tozo
Vig — A
D Hi-Z
Vi t
e lcac —™
i
o« togz —————————
VOH — —_
Dour Hi-Z Valid Data Qut }Hi-Z -
VD L - _’_
B thac
11 H tH O r 13 Ll H
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Hidden Refresh Cycle (Write)

- tre > tre *
- tras » . tras
V‘H — — {
RAS \
Vi - x K
e tpop ———»fe— trsy tenr - tere -
CAS Vin - X
Vi — LS B
— - — fet—
tasr tasc
Viu
Address
Vi
e tWCS* *tWCH ht— }1— twRH—»]
V\H ................................. “‘ ‘; ................................................
W AT tWF |3
Vo — %
L Vi T T
OE
Vi —
— tos L *‘ ton
V\H — \| [
Dn 'JX Valid Data
Vi -
Vou —
Dour Hi-Z
50H4199 ©IBM Corporation. All rights reserved.
SA14-4615-02 Use is further subject 1o the provisions at the end of this document.

Revised 5/96
Page 25 of 29



IBM11M2735H S=S5E
IBM11M2735HB
2M x 72 DRAM MODULE
Presence Detect Read Cycle
ViH —
PDE
ViL — - —=+
-— tPD —an] — ot—— tPDDFF*
Von—
PD1-PD8 Valid Presence Detect
*PD pins must be pulled high at next level of assembly
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Revision Log
e ContemsofMOdmcahon

fUpdated ordering information
Improved power dissipation
?Improved DC electrical characteristics: lccq loea locs lecs
5/96 ;Increased timings: toes toro
;Improved timings: tean tooo, toez tore
:The CBR timing diagram was changed to allow CAS to remain low for back-to-back CBR cycles.
‘Hidden Refresh Cycle (Read) timing diagram was changed to show data being turned off with RAS not CAS
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