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IBM11N1645L
IBM11N1735Q

1M x 64/72 DRAM Module

Features

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

+ 1Mx64, 1Mx72 Extended Data Out Page Mode
DIMMs

+ Performance:

» All inputs and outputs are LVTTL (3.3V) com-
patible

« Single 3.3V + 0.3V Power Supply
» Au contacts

» Optimized for byte-write, hon-parity, or ECC
applications.

» System Performance Benefits:
-Non buffered for increased performance
-Reduced noise (35 Vgs/Vc pins)
-Byte write, byte read accesses
-Serial PDs

» Extended Data Out (EDO) Mode, Read-Modify-
Write Cycles

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

» 1024 refresh cycles distributed across 16ms
* 10/10 addressing (Row/Column)

+ Card Sizes: 5.25” x 1.0” x 0.202” (SOJ)

+ DRAMS in SOJ Packages

Description

IBM11N1645L/IBM11N1735Q industry standard
168-pin 8-byte Dual In-line Memory Modules
(DIMMSs) which are organized as 1Mx64 and 1Mx72
high speed memory arrays designed with EDO
DRAMs for hon-parity or ECC applications. The x64
DIMM uses 4 1Mx16 EDO DRAMs and the x72
DIMM uses 4 1Mx16 plus 2 1Mx4 EDO DRAMSs (all
in SOJ packages). The use of EDO DRAMSs allows
for a reduction in Page Mode Cycle time from 40ns
(Fast Page) to 25ns for 60ns and 6Rns DRAM mod-
ules.

The DIMMSs use serial presence detects imple-
mented via a serial EEPROM using the two pin I1°C
protocol. This communication protocol uses Clock

(SCL) and Data I/0 (SDA) lines to synchronously
clock data between the master (system logic) and
the slave EEPROM device (DIMM). The EEPROM
device address pins (SA0-2) are brought out to the
DIMM tabs to allow 8 uniqgue DIMM/EEPROM
addresses. The first 128 bytes are utilized by the
DIMM manufacturer and the second 128 bytes of
serial PD data are available to the customer.

All IBM 168-pin DIMMSs provide a high performance,
flexible 8-byte interface in a 5.25” long space-saving
footprint. Related products include the unbuffered
X72 ECC DIMMs and the buffered DIMMs (x64, x72
parity and x72 ECC Optmized) for applications
which can benefit from the on-card buffers.

Card Outline (TSOP version shown)
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IBM11N1645L =555
IBM11N1735Q

1M x 64/72 DRAM Module

Pin Description

RAS0, RAS2 Row Address Strobe ‘

CASO - CAS7 Column Address Strobe :

. Weowe2 || Readiwrite lnptt
.. OW0E2 OviputEnable
R A Addressinputs
DQx Data Input/Output
AAAAAAAAAAAAAAAAAAAAA CBx  iCheckBitDatalnputOutput

10/10 Au 5.25"x1.0"x 0.202” 3.3V ~~~~~~~~~~~~~~~~~~~~~~
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IBM11N1645L
IBM11N1735Q
1M x 64/72 DRAM Module

x64 DIMM Block Diagram (1 Bank, x16 DRAMS)

OEO
RASO —|
— RAS WE Of
CASO —— |oas
DQ0 —{ 110 15
DQ1 — /0 14 Do
DQ2 — /0 13
DQ3 — /0 12
DQ4 — /0 11
DQ5 — /0 10
DQs — /09
DQ7 — /08
pas —{ 100
DQ9 — /0 1
DQI0o— 110 2
DQ11 — /03
DQi2— /0 4
DQ13— 1105
DQ14— /06
DQi5s— 1107
- RAS WE OFf
CAS2 — |exs
DQ16—lI0 0
DQ17 —{ 10 1 D1
DQ18 —lI0 2
DQ19— 110 3
DQ20 — /0 4
DQ21 — 05
DQ22—lI0 6
DQ23 —lI0 7
CAS3 UCAS
DQ24 — /0 15
DQ25 —{ 110 14
DQ26 —1/10 13
DQ27 —{ 110 12
DQ28 — /0 11
DQ29 — 110 10
DQ30— 10 9
DQ31 —lI0 8
A0 - AN ——»  AO0-AN: DRAMS DO - D3

VCC T’ DO - D3
Vgg ——4— = D0-D3

OE2
WE2 ——
RAS2 —|
- RAS WE Of
CAS4 — |exs
DQ32 —{l/0 0
DQ33 — /0 1 D2
DQ34 —{l/0 2
DQ35 —{I/0 3
DQ36 —{I/0 4
DQ37 —{/0 5
DQ38 —{li0 6
DQ3g —{II0 7
CAS5 UCAS
DQ40 —{ /0 15
DQ41 —{ /0 14
DQ42 —{ 1710 13
DQ43 —{ /0 12
DQ44 —{1/0 11
DQ45 —{ 110 10
DQ46 — 110 9
DQ47 — 10 8
- RAS WE Of
CAS6 — |&as
DQ48 —{I/0 0
DQ49 —{ /0 1 D3
DQ50 —{I/0 2
DQ51 —{I/0 3
DQ52 —{I/0 4
DQ53 —{/0 5
DQ54 —{li0 6
DQs5 — {110 7
CAS7 UCAS
DQ56 — 10 15
DQ57 — 110 14
DQ58 —1/0 13
DQ59 —{ 110 12
DQ60 —1/0 11
D@61 —{ 110 10
DQ62 — 110 9
DQ63 — 110 8
SERIAL PD
SCL— lt— SDA

A0 A1 A2

[ ] |
SA0 SA1 SA2
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IBM11N1645L
IBM11N1735Q

1M x 64/72 DRAM Module

x72 DIMM Block Diagram (1 Bank, x16/x4)

OEO
WEO ——
RASO —|
— RAS WE Of
CAS0O — x5
DQ0 —{ 110 15
DQ1 — /0 14 Do
DQ2 — /0 13
DQ3 — /0 12
DQ4 — /0 11
DQ5 — /0 10
DQs — /09
DQ7 — /08
pas —{ 100
DQ9 — /0 1
DQI0o— 110 2
DQ11 — /03
DQi2— /0 4
DQ13— 1105
DQ14— /06
DQi5s— 1107
TAS1 RAS WE OF
CBo — /00
CB1 — 01
CB2 — 02 D4
cB3 — 1103
- RAS WE OFf
CAS2 —— |zxs
DQ16 —1I0 0
DQ17 —{ 10 1 D1
DQ18 —lI0 2
DQ19— 110 3
DQ20 — /0 4
DQ21 — 105
DQ22—lI0 6
DQ23 —lI0 7
CAS3 UCAS
DQ24 — /0 15
DQ25 —{ 110 14
DQ26 —1/10 13
DQ27 —{ 110 12
DQ28 — /0 11
DQ29 —{ 110 10
DQ30—110 9
DQ31 —lI0 8
A0 - AN ——»  AO0-AN: DRAMS DO - D5

VCC T’ DO - D5

Vss

T .po-Ds

[t— SDA

OE2
WE2 ——
RAS2 —|
- RAS WE Of
CAS4 — |exs
DQ32 —{l/0 0
DQ33 — /0 1 D2
DQ34 —{l/0 2
DQ35 —{I/0 3
DQ36 —{I/0 4
DQ37 —{/0 5
DQ38 —{li0 6
DQ39 —{l/0 7
CAS5 UCAS
DQ40 —{ /0 15
DQ41 —{ /0 14
DQ42 —{1/0 13
DQ43 —{ /0 12
DQ44 —{ 110 11
DQ45 —{1/0 10
DQ46 —{ 110 9
DQ47 —{ /0 8
CTAS5 RAS WE OF
cBo —{ oo
CB1 — 101
cB2 —{ o2 DS
cB3 —{ 103
— RAS WE OF
CAS6 — x5
DQ48 —{I/0 0
DQ49 — /0 1 D3
DQ50 —{I/0 2
DQ51 —{I/0 3
DQ52 —{I/0 4
DQ53 —{ /0 5
DQ54 —{li0 6
DQs5s —{Ii0 7
CAS7 UTAS
DQ56 — /0 15
DQ57 — 110 14
DQ58 —1/0 13
DQ59 —{ 110 12
DQ60 —{1/0 11
D@61 — 110 10
DQ62 — 110 9
DQ63 — 110 8
SERIAL PD
SCL—
A0 A1 A2
SA0 SA1 SA2
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IBM11N1645L
IBM11N1735Q
1M x 64/72 DRAM Module

Truth Table

Function

Valid Data In

Valid Data In/Out

Valid Data Out

DO Page Mode - Read 1st Cycle

Valid Data In/Out

Valid Data In/Out

DO Page Mode - RMW 1st Cycle

: Data Out

THIdden Refresh

: Data In
50H8035 ©IBM Corporation. All rights reserved.
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IBM11N1645L SE=555
IBM11N1735Q

1M x 64/72 DRAM Module

Serial Presence Detect

Number of DIMM Banks 01
4000
6-7 iDataWidth of Assembly e e s
4800
8 Voltage Interface Level of this Assembly 01
RAS Access 3C

cc = Checksum Data byte, 00-FF (Hex)

“R” = Alphanumeric revision code, A-Z, 0-9

rr = ASCII coded revision code byte “R”

ww = Binary coded decimal week code, 01-52 (Decimal) -» 01-34 (Hex)
yy = Binary coded decimal year code, 00-99 (Decimal) - 00-63 (Hex)
Serial 00-FF (H

©IBM Corporation. All rights reserved. 50H8035
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IBM11N1645L
IBM11N1735Q
1M x 64/72 DRAM Module

Absolute Maximum Ratings

AAAAAAA Symbol Parameter
""""" Vcc : Power Supply Voltage
"""""""" Va  InputVohage
""" Viour (SPD)  Input Voltage (Serial PD Device) 0310465 v 1
“““““““ Voor  OutputVohage | -05tomin(Vec+0546) | v . 1 |
Torr ;Operating Temperature 0to +70 °c 1
Tsta EStorage Temperature -55 t0 +125 °C 1
Pp EPower Dissipation — oiediN S G S RAS L
: X72 3.1 w 1
"""""""" loor  ShortCircuitOutputCurrent 50 mA i 4

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. :

Parameter

Supply Voltage
Input High Voltage

Input Low Voltage

1. All voltages referenced to Vss. ;

2. V|y may overshoot to Ve + 1.2V for pulse widths of < 4.0ns (or Vg + 1.0V for < 8.0ns). Additionally, V,_ may undershoot 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 refer-
ence.

Parameter

Input Capacitance (A0-A9)

Input Capacitance (RAS, WE, OE) 40 45 pF

Input Capacitance (CAS) 15 20 pF

Input Capacitance (SCL, SA0-3) 8 8 pF

Input/Output Capacitance (DQx, CBXx) 13 13 pF

Input/Output Capacitance (SDA) 10 10 pF
50H8035 ©IBM Corporation. All rights reserved.
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IBM11N1645L
IBM11N1735Q
1M x 64/72 DRAM Module

DC Electrical Characteristics (Ta=01to +70°C, Vog= 3.3V +0.3V)

1.

Operating Current
Average Power Supply Operating Current
(RAS, CAS, Address Cycling: tgg = tre min.)
Standby Current (TTL)

Power Supply Standby Current

(RAS = CAS = V)

RAS Only Refresh Current

Average Power Supply Current, RAS Only Mode -60/6R
(RAS Cycling, CAS = V|y: tge = the min)

EDO Page Mode Current

Average Power Supply Current, EDO Page Mode -60/6R
(RAS =V, CAS, Address Cycling: thpc = thpc 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 -60/6R

Mode
(RAS, CAS, Cycling: tpc = tre min)

Input Leakage Current

Input Leakage Current, any input

(0.0 £V |y £ (Ve + 0.3V)), All Other Pins Not Under
Test = 0V

Output Leakage Current
(DOUT is disabled, 00< VOUT < Vcc)

Output Level (TTL)
Output “H” Level Voltage
( IOUT = -25mA)

Output Level (TTL)
Output “L” Level Voltage

( IOUT =+2.1 ITIA)

leet, lees, lecca and lgcs depend on cycle rate.
2. lgeq and gy depend on output loading. Specified values are obtained with the output open.
3. Address can be changed once or less while RAS =V|_. In the case of Iy, it can be changed once or less when CAS =V .

— 10
o
AAAAA _6
— 850
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IBM11N1645L
IBM11N1735Q
1M x 64/72 DRAM Module

AC Characteristics (T, = 0to +70°C, V¢ = 3.3V £0.3V)

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

2. An initial 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. AC measurements assume t1 = 2ns.

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

Parameter

:Random Read or Write Cycle Time

RAS Precharge Time

CAS Precharge Time

tras {RAS Pulse Width
tcas CAS Pulse Width

Row Address Setup Time

Row Address Hold Time

'Column Address Setup Time

'Column Address Hold Time

{RAS to CAS Delay Time

ERAS to Column Address Delay Time

"RAS Hold Time

ECAS to RAS Precharge Time

{OE to Dy Delay Time

ﬁ Delay Time from Djy

{CAS Delay Time from Diy

i Transition Time (Rise and Fall)

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

3. Either tgpp or topp must be satisfied.

4. Either tpzc or tpzo must be satisfied.

50H8035 ©IBM Corporation. All rights reserved.
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IBM11N1645L
IBM11N1735Q

1M x 64/72 DRAM Module

Write Cycle

Parameter

Write Command Set Up Time

Write Command Hold Time

Write Command Pulse Width

Write Command to RAS Lead Time

Write Command to CAS Lead Time

Dy Setup Time

Dy Hold Time

1. twes, trwp, town, and tawp are not restrictive parameters. They are included in the data sheet as electrical characteristics only. If
twes = 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 trwp 2 trwo(min.), towp = towp(min.) and 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.
Use is further subject to the provisions at the end of this document.
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IBM11N1645L
IBM11N1735Q
1M x 64/72 DRAM Module

Read Cycle

Parameter

Access Time from RAS

Access Time from CAS

Access Time from Address

Access Time from OE

Read Command Setup Time

Read Command Hold Time to CAS
Read Command Hold Time to RAS
Column Address to RAS Lead Time
CAS to Output in Low-Z

OE setup time prior to RAS (Hidden Refresh)

CAS to Dy Delay Time

Output Buffer Turn-off Delay from OE

QOutput Buffer Turn-off Delay

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

2. Access time is determined by the latter of trac, tcac, icra, taa, toEa-

3. Either tgoy or tgry must be satistied.

4. topr (Mmax) and togz (Max) define the time at which the output achieves the open circuit condition and is not referenced to output
voltage levels.

5. Either tgpp or topp must be satisfied.

6. torr is referenced from the rising edge of RAS or CAS , whichever is last.

50H8035 ©IBM Corporation. All rights reserved.
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IBM11N1645L
IBM11N1735Q
1M x 64/72 DRAM Module

Read-Modify-Write Cycle

indeterminate.

tHeas Em Pulse Width (EDO Page Mode)
“““““ tec  EDOPageMode Cyce Time (ReadWiite) |
““““ tmwc  EDO Page Mode Read Modify Witte Cycle Time
tooH

:Data-out Hold Time from CAS

RAS Hold Time from CAS Precharge

;Access Time from CAS Precharge

-60
Min | Max
0 10K
“““ o5 | —
e —
AAAAAAA S

-6R
Min | Max
10| 10K |
5 —
0 —
AAAAA e

1. twes, trwp, tewn, @and tawp are not restrictive parameters. They are included in the data sheet as electrical characteristics only. If
twes = 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 trwp 2 trwo(min.), towp = towp(min.) and 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

©IBM Corporation. All rights reserved.
Use is further subject to the provisions at the end of this document.
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IBM11N1645L
IBM11N1735Q
1M x 64/72 DRAM Module

Refresh Cycle

AS Setup Time

AS before RAS Refresh Cycle) 5 - 5 - ns
WE Setup Time :
TAS before RAS Refresh Cycle) o = 10 - ns

SCL Clock Frequency

T Noise Suppression Time Constant at SCL, SDA Inputs
“““““““ tm  SCLLlowto SDADataOutVald . 03 . 85 i ps .
O ter Time the Bus Must Be Free before a New Transmission Can Stat 47 | ps |
. twpsta  StartCondiion Hold Tme 40 . i ps .
““““““ tow  ClockLlowPerod . 47 & i ops
““““““ twen  Clock High Period . 40 . i pus .

tsussta Start Condition Setup Time(for a Repeated Start Condition)

tHopaT Data in Hold Time
“““““ tsypar  |Datain SetupTwme . 250 | i ons |
““““““““ . SDAandSCLRiseTime . 1 i s
““““““““ t  SDAandSCLFallTime . 30 i ns .
. itwusto  |Stop Condition Setup Tme . 47 . . ps .

Data Out Hold Time

1. The write cycle time(tWR) is the time from a valid stop condition of a write sequence to the end of the internal erase/program
cycle. During the write cycle, the bus interface circuits are disabled, SDA is allowed to remain high per the bus-level pull-up resis-
tor, and the device does not respond to its slave address.

50H8035 ©IBM Corporation. All rights reserved.
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IBM11N1645L
IBM11N1735Q
1M x 64/72 DRAM Module

Read Cycle
tRC
tF{AS tRP
Vig — ) F
RAS Ve - \( 7_/ \
tosH |
trep trsh terp
CAs Vw - y \ e | /L
B
le— traD traL
—>itashfe—
—sltraHpe—  —s{tascle—

Address

tOES

DIN

Dour Hi-Z
VoL —

Valid Data Out Hi-Z ——

tF{AC

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

HortL Doing so will facilitate compatibility with future EDO DRAMs.
©IBM Corporation. All rights reserved. 50H8035
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IBM11N1645L
IBM11N1735Q
1M x 64/72 DRAM Module

Write Cycle (Early Write)

tre
tras trp
V|H — -3 y }.
RAS \
V”_ —_— —‘ 7_
tesn —i "
treo trsH | r_ CRP

CAS VlH - T tcas
Vie — \ ;)

—» tasRje— —»f Tasc fe—

- tCAH

Vi

Address Column

tWC H

twp

tDS tDH

Valid Data In

Dour Hi-Z

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

-Hror'L Doing so will facilitate compatibility with future EDO DRAMs.
50H8035 ©IBM Corporation. All rights reserved.
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IBM11N1645L
IBM11N1735Q
1M x 64/72 DRAM Module

Write Cycle (Late Write)

tre
tras } trp
VlH —_— - -
RAS \
Vie — X .
tesH ‘i
treo trsH I‘— torp —
CAS Vm - : \ . /
CAS
Vie — \ N 1
— leanfe—

Address Column

tCWL

DOUT

* toen greater than or equal to tow.

:“H” or “L”
NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.
Doing so will facilitate compatibility with future EDO DRAMs.
©IBM Corporation. All rights reserved. 50H8035
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IBM11N1645L
IBM11N1735Q
1M x 64/72 DRAM Module

Read-Modify-Write-Cycle

tF{WC
tras trp —=

VIH — R
RAS \

ViL — - 7

tesn ~i
tF{CD tF{SH _’l tCRP ~=

CAS Vim-— 3 \ teas

ViL — e— trap —=| \ | T

tasr fe tasc l—
— tRAH [— — ] tCAH f—
Vin
Address Column
VIL

t
twre |LWRH

towL

’-7 tozc

tOEA —

toEH

Y

tDZO
Din Hi-Z
toac
le— tciz
Vo — "
Dour Hi-Z
trac “toen greater than or equal to tow
4 or “L” NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.
’ Doing so will facilitate compatibility with future EDO DRAMs.
50H8035 ©IBM Corporation. All rights reserved.
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IBM11N1645L
IBM11N1735Q
1M x 64/72 DRAM Module

EDO Page Mode Read Cycle

—trp
trasp
A T ] /
terrH
ViL— +
tupe terp —
treo le—tcp —» le—tcp —» tRsH
thcas " "
e— tHeas le— tHeas
CAS Vin— . /C 3\ : '\ /L
V. \y /N [ )
tCSH tRAL
tasr| | tran tasc tean tasc toan tasc tean

Address

Column 2 Column N
trRH
tF{CS —>
t
<—tCAC—> <—tCAC-> e
e topa —>  —lopa ——
loes torF —» —
tAA tAA —
tOEA
tF{AC |
! taa thoH t
teac . DOH —>| |*—
tCLZ
Vor— AV A ¥ Y AT A
Dour Hi-Z e@ Data Out 1 % Data Out 2 Data Out N }—
Vo~ VK y, X y, N 7
“H” or “L” NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.

Doing so will facilitate compatibility with future EDO DRAMs.

©IBM Corporation. All rights reserved.
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IBM11N1645L
IBM11N1735Q
1M x 64/72 DRAM Module

EDO Page Mode Read Cycle (OE Control)

—ilrp
trase
e \ ]
terrH
thpc forr——
treo e—tcp —» —tcp —» trsH
le— THCAS —»f le— tHoas —» le— treas
CAS Vin— 3 \ /-ﬁ \ e 3\ 7
ViL— \ L 7 — T
tCSH tF{AL
tasr| | tran tasc tcan tasc toan tasc toan
y r
Address Column 1 Column 2 Column N
WE
<—tCAC—> <—tCAC->
forF—> e
-—————————————— tcpA — <—tCPA
toes
taa tan —
tOEA <—tOES —

Vor—

Hi-Z

e— tOEZ—>

DOUT
VOL—

:“H” or “L”

[— tOEZ—b

A 3
Data Out 1

7

Data Out 2

3 s N
)—‘( Data Out N [F—
R T V7T

NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.
Doing so will facilitate compatibility with future EDO DRAMs.
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IBM11N1645L
IBM11N1735Q
1M x 64/72 DRAM Module

EDO Page Mode Read Cycle (WE Control)

CAS Vin—
VIL —

tASF{

Vi
Address
VIL

Row
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NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.
Doing so will facilitate compatibility with future EDO DRAMs.
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IBM11N1645L
IBM11N1735Q
1M x 64/72 DRAM Module

EDO Page Mode Early Write Cycle
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NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.
Doing so will facilitate compatibility with future EDO DRAMs.
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IBM11N1645L
IBM11N1735Q
1M x 64/72 DRAM Module

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

HorL Doing so will facilitate compatibility with future EDO DRAMs.
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IBM11N1645L
IBM11N1735Q

1M x 64/72 DRAM Module

EDO Page Mode Read Modify Write Cycle
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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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IBM11N1645L
IBM11N1735Q
1M x 64/72 DRAM Module

RAS Only Refresh Cycle
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IBM11N1645L
IBM11N1735Q
1M x 64/72 DRAM Module

CAS Before RAS Refresh Cycle
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IBM11N1645L
IBM11N1735Q
1M x 64/72 DRAM Module

Hidden Refresh Cycle (Read)
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IBM11N1645L
IBM11N1735Q
1M x 64/72 DRAM Module

Hidden Refresh Cycle (Write)
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IBM11N1645L
IBM11N1735Q
1M x 64/72 DRAM Module

Presence Detect (EEPROM) Bus Timing
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Presence Detect Operation

Clock and Data Conventions: Data states on the
SDA line can change only during SCL low. SDA
state changes during SCL HIGH are reserved for
indicating start and stop conditions (Figure 1 & Fig-
ure 2).

Start Condition: All commands are preceded by the
start condition, which is a HIGH to LOW transition of
SDA when SCL is high. The serial PD device contin-
uously monitors the SDA and SCL lines for the start
condition and will not respond to any command until
this condition has been met.

Stop Condition: All communications are terminated
by a stop condition, which is a LOW to HIGH transi-
tion of SDA when SCL is HIGH. The stop condition
is also used to place the serial PD device into
standby power mode.

Acknowledge: Acknowledge is a software conven-
tion used to indicate successful data transfers. The
transmitting device, either master or slave, will
release the bus after transmitting eight bits. During
the ninth clock cycle the receiver will pull the SDA
line LOW to acknowledge that it received the eight

erated by the master, the slave will continue to
transmit data. If an acknowledge is not detected, the
slave will terminate further data transmissions and
await the stop condition to return to standby power
mode.

Figure 1. Data Window

SCL —
on L \ \
Data Stable Data Data Stable
Change

Figure 2. Definition of Start & Stop

SCL \ / \ /

o8 A A VY B
Start Stop
Bit Bit

Figure 3. Acknowledge Response From Receiver

bits of data (Figure 3).

The PD device will always respond with an acknowl- = | — —

edge after recognition of a start condition and its EAZ;ZS " _\ 8 /T -
slave address. If both the device and a write opera-  paa output g

tion have been selected, The PD device, will respond  fomTrans | [ o

with an acknowledge after the receipt of each subse- ?

quent eight bit word. In the read mode the PD device 22 2:Pu!~ g

will transmit eight bits of data, release the SDA line Aknowledbe
and monitor the line for an acknowledge. If an ac-

knowledge is detected and no stop condition is gen-
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IBM11N1645L
IBM11N1735Q
1M x 64/72 DRAM Module

Layout Drawing (x64/x72 SOJ)
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Revision Log
Rev Contents of Modification
“““““““““ 196 Inial Releasse.
Updated ordering information
{ Added SOJ versions
{ Added BRns speed sort
: Updated capacitance
5/96 Updated Presence Detect table
{Updated lccz, locs, lout
Improved timings tcan, toop, toez torr, PD timings
ECBR 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
8/96 : Fixed typos, updated capacitance table.
Removed -70ns speed sort.
12/96 Removed TSOP version.
‘ Updated Serial Presence Detect table
3/97 pdate Serial Presence Detect table
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