IBM11T2640H

2M x 64 144 PIN SODIMM

Features

¢ 144 Pin JEDEC Standard, 8 Byte Small Outline
Dual In-line Memory Module with 8 Byte busses

¢ Performance:

-60 -70
taac |RAS Access Time 60ns | 70ns
tcac |CAS Access Time 15ns | 20ns
taa Access Time From Address 30ns | 35ns
tre Cycle Time 110ns | 130ns
tec Page Mode Cycle Time 40ns | 45ns

* All inputs and outputs are LVTTL (3.3V) compat-
ible
» Single 3.3V + 0.3V Power Supply

* Au contacts
* Optimized for byte-write non-parity applications

¢ System Performance Benefits:

- Reduced noise (18 Vgs/18Vc pins)
- Byte write, byte read accesses
- Serial PDs

* Fast Page Mode, Read-Modify-Write Cycles

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

s 2048 refresh cycles distributed across 256ms

* 11/10 addressing (Row/Column)

¢ Card size: 2.66" x 1.0" x 0.149"

* DRAMS in TSOP Package

Description

IBM11T2640H is an industry standard 144-pin
8-byte Small Outline Dual In-line Memory Module
(SODIMM) which is organized as a 2Mx64 high
speed memory array designed for use in non-parity
applications. The DIMM uses 8 2Mx8 DRAMs in
TSOP packages.

This card uses serial presence detects implemented
via a serial EEPROM using the two pin 12C Protocol.
This communication protocol uses CLOCK (SCL)
and DATA I/O (SDA) lines to synchronousty clock
data between the master (ex: The System Micropro-

cessor) and the slave EEPROM device. The device
address for the EEPROM is set to zero at the card.
The first 128 bytes are utilized by the SODIMM man-
ufacturer and the second 128 bytes are available to
the end user.

All IBM 144-pin SODIMMSs provide a high perfor-
mance, flexible 8-byte interface in a 2.66” long
space-saving footprint. Related products are the
2Mx64 Fast Page Mode and the 1Mx64, 2Mx64,
4Mx64 and the x72 (ECC) EDO SODIMMs.

Card Outline (3.3V)

(Fronty 1
(Back) 2
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IBM11T2640H

2M x 64 144 PIN SODIMM
Pin Description Pinout
RAS0 Row Address Strobe Front Back Eront Back
Pin# | o Pin# | & Pindt | o Pin# | 2o,
CAS0 - CAS7 Column Address Strobe Side Side Side Side
WE Read/write Input 1 Vss 2 Vss 73 OE 74 NC
OE Output Enable 3 DQoO 4 DQ32 75 Vss 76 Vss
5 DQ1 6 DQ33 77 NC 78 NC
- l
AQ - A10 Address Inputs 7 DGz | 8 | basa | 79 | NG [ 80 ] WC
DQO - DQB3 Data Input/Output 9 DQ3 10 DQ35 81 Vee 82 Vce
Vee Power (3.3V) 1 Vee 12 | Vec | 83 | DQI6 | 84 | DQ48
13 DQ4 14 DQ36 85 DQ17 86 DQ49
Vss Ground 15 DQ5 16 | baar | 87 | DQie | 88 | DQso
NC No Connect 7 DQ6 18 | DQ38 | 89 | DQI9 | 90 | DQ5T
19 DQ7 20 | DQ39 | A Vss 92 Vss
SCL Serial Presence Detect Clock Input 71 Vas Py Vss 93 DQ20 o4 DQS52
SDA Serial Presence Detect Data Input 23 CASO 24 CAS4 95 DQ21 96 bQs3
25 CAS1 26 CAS5 97 DQ22 98 DQ54
27 Vee 28 Vee 99 DQz3 100 DQSS
29 A0 30 A3 101 Veo 102 Vec
31 Al 32 A4 103 AB 104 A7
33 A2 34 A5 105 A8 106 A1l
35 Vsg 36 Vss 107 Vss 108 Vss
37 DQ8 38 DQ40 109 A9 110 Al12
39 DQ9 40 DQ41 11 A10 112 A13
41 DQ10 42 DQ42 | 113 Vee 114 Vee
43 DQ11 44 DQ43 115 CAS2 116 CAS6
45 Vece 46 Vce 117 CAS3 118 CAS?7
47 DQ12 48 DQa4 119 Vgg 120 Vss
49 DQ13 50 DQ45 121 DQ24 122 DQ56
51 DQ14 52 DQ46 123 DQ25 124 DQ57
53 DQ15 54 DQ47 125 DQ26 126 DQ58
55 Vgs 56 Vss 127 DQ27 128 DQ59
57 NC 58 NC 129 Vee 130 | Ve
59 NC 60 NC 131 DQ28 132 DQ60
VOLTAGE KEY 133 DQ29 134 DQ61
61 DU 62 DU 135 DQ30 136 DQ62
63 Vee 64 Vec | 137 | DQ31 138 | DQ63
65 DU 66 DU 139 Vss 140 Vss
67 WE 68 NG | 141 | SDA | 1a2z | scL
69 RASO 70 NC 143 Vee 144 Vee
71 NC 72 NC
Note: Ali pin assignments are consistent for all 8 Byte versions.
Ordering Information
Part Number Organization Speed Leads Dimension Power Notes
[~ IBMi1T2640HP-60 2Mx64 60ns Au 2.66x1.0°x 0.14F 33V
IBM11T2640HP-70 2Mx64 70ns Au 2.66"x1.0"x 0.149" 3.3v
©IBM Corporation,1996. All rights reserved. 50H8016
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IBM11T2640H

2M x 64 144 PIN SODIMM
Block Diagram
OE
WE
RAS0 — |
_— RAS WE OF — FAS WE OF
CASO — CAS4
DQ0 — DQ0 —
pQt — DO DQ1 — D4
02 —| DQ2 —
DA3 — DQ3 —
DQ4 — DQO4
D5 — DQs —
DQ6 — DQ6 —
DQ7 — DQ7 —
— BAS WE OF s RAS WE OF
CASH1 ASS5
DQ16 — DQt16 —
DQ17 — D1 DQ17 — D5
DQ18 — DQ18 ——
DQ19 — DQ19 —
DQ20 —— DQ20 ——
DQ21 — 0Q21 —
DQ22 -~ DQ22 —
DQ23 — DQ23 —
_ FAS WE OF| & RAS WE OF
CAS2 — CAS6
Do — DQoe —
DQ1 — D2 DQ1 — D6
DQ2 — DQz —
DQ3 — bas —
DO4 — DQ4 —
DO5 — DQ5 —
DQ6 — Das —
DQ7 — DQ7 —
—_— WAS WE OF = RAS WE OF
CAS3 CAS7
DQ16 — D16 —
DQ17 — D3 DQ17 —— D7
DOt — DQ18 —
DQ19 — DQ19 —
DQ20 — 0Q20 —
DQ21 — DQ21 —
DQ2z — DQ22 —
DQ23 — DQ23 —
SDA
SCL |
=
[@]
¢
A0 i
A1 u
Vee T.DO-D7 A2 é
AO-A10 ——AO0-A10:DRAMDO-D7 T o007 " 4
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IBM11T2640H

2M x 64 144 PIN SODIMM

Truth Table
Function RAS TAS WE Row Column All DQ bits
Address Address
Standby H X X X X High Impedance
Read L H Row Col Valid Data Out
Early-Write L L L Row Col Valid Data In
Fast Page Mode - Read: .
1st Cycle L H-L H Row Col Valid Data Out
Subsequent Cycles L H-L H N/A Col Valid Data Qut
Fast Page Mode - Write: .
1st Cycle L H-L L Row Col Valid Data In
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
Serial Presence Detect
SPD Entry
SPD Entry Binary Hex
Byte # Description Value Bit7 | Bie | Bits | Bt | Btz | B2 | Bl | Bio
0 Number of SPD Bytes 128 1 0 [4] [i] [§] 0 0 0 80
1 Total # Bytes in Serial PD 256 0 0 0 ] 1 0 o ¢} 08
2 Memory Type Fast Page 0 0 0 0 [o] 0 0 1 01
3 # of Row Addresses 1 o] 0 1] 0 1 0 1 0 0B
4 # of Column Addresses 10 0 0 0 [o] 1 0 1 0 0A
5 # of Sodimm Banks 1 s} 0 o} 0 0 0 0 1 01
6 Module Data Width 64 0 1 o] o] 0 0 0 4] 40
7 Module Data Width (Cont.) 0 0 0 o] 0 0 0 0 V) 00
8 Module Interface Levels LVTTL 0 0 (o] 0 o} 0 0 1 01
60ns 60 0 1] 1 1 1 1 0 0 3C
9 Ras Access
70ns 70 o 1 ¢} 0 0 1 1 0 46
15ns 15 0 0 0 0 1 1 1 1 oF
10 Cas Access
20ns 20 4] 0 0 1 [ 1 4] 0 14
11 Dimm Config(Error Det/Corr.) Nong 0 0 0 0 o] 0 [} 0 00
12 |Refresh Rate/Type SR/8x(125us) 1 0 0 0 0 1 0 1 85
1.
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I1BM11T2640H

2M x 64 144 PIN SODIMM
Absolute Maximum Ratings
Symbol Parameter Rating (3.3V) Units Notes
Vee Power Supply Voltage -0.5to +4.6 \" 1
VIN Input Voltage -0.5to min (Vee + 0.5, 4.6) v 1
VIN/OUT(SPD) Input Voltage(Serial PD Device) -0.3106.5 \ 1
VouTt Output Voltage -0.5 to min (Vg + 0.5, 4.6) \Y; 1
ToPR Operating Temperature 0to +70 °C 1
TsTG Storage Temperature -55 to +150 °C 1
Pp Power Dissipation 3.0 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 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 Operating Conditions (1,=01t 70°c)

3.3V
Symbol Parameter Min Tvp Max Units Notes
vee Supply Voltage 3.0 33 36 v 1
VIH Input High Voltage 20 - Ve +0.5 v 1,2
VIH(SPD) Input High Voltage(Serial PD Device) Voo x0.7 — Voo +0.5 v 1,2
ViL Input Low Voltage -0.5 — 0.8 \ 1,2
VIL(SPD) Input Low Voltage(Serial PD Device) -0.3 — Vee x0.3 v 1,2
VOL(SPD) IC())uLtp=l.|§3 I[.:;v Voltage(Serial PD Device) _ . 04 v
1. All voltages referenced to Vss.
2. Viy may overshoot to Vg + 1.2V for pulse widths of < 4.0ns . Additionally, Vy may undershoot to -1.2V for pulse widths < 4.0ns.
Pulse widths measured at 50% points with amplitude measured peak to DC reference.

Capacitance (T, =010 +70°C, Vec = 3.3V £ 0.3V)

Symbol Parameter Max Units Notes
Ciy Input Capacitance ( A0-A10) 53 pF
Ciz2 Input Capacitance (RAS, WE, OE) 67 pF
Ci3 Input Capacitance (CAS) 11 pF
Cia Input Capacitance (SCL) 8 pF
Cio1 Input/Output Capacitance (DQ0-63) 11 pF
Cloz Input/Output Capacitance (SDA) 10 pF
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IBM11T2640H

2M x 64 144 PIN SODIMM

DC Electrical Characteristics (Ta=0to+70°C, Voo= 3.3V £ 0.3V)

3.3 Vot
Symbol Parameter - Units | Notes
Min. | Max.
Operating Current -60 — | 1000
lec Average Power Supply Operating Current mA (1,2, 3
(RAS, CAS, Address Cycling: tac = tae min.) -70 —_— 880
Standby Current (TTL)
lecz Power Supply Standby Current — 16.1 mA
(RAS = CAS = VIH)
RAS Only Refresh Current -60 — | 1000
lces Average Power Supply Current, RAS Only Mode mA 1.3
(RAS Cyecling, CAS = Vi tag = tae min) -70 — 880
Fast Page Mode Current -60 — | 1000
lcca Average Power Supply Current, Fast Page Mode mA 1,2,3
(RAS = V), CAS, Addrass Cycling: tpc = tpg min) -70 — 880
Standby Current (CMOS)
lces Power Supply Standby Current — | 1700 nA
(RAS =CAS = Vcc - 02V)
CAS Before RAS Refresh Current -60 — 1000
lcce Average Power Supply Current during Self Refresh mA 1,3
CBR cycle with RAS, CAS, Cycling: tac = tac min) -70 — | 880
Self Refresh Current
| Average Power Supply Current during Self Refresh pA
o7 CBR cycle with RAS > taags (min); CTAS held low: — | 1700
WE =V .0 2v: Addresses and Dy = Ve -0.2V OR 0.2.
Input Leakage Current RAS, WE, OE, ADD | -80 | +80
hoy Input Leakage Current, any input (0.0 < Vi < (Ve + 0.3V)), nA
All Other Pins Not Under Test = OV x=y CAS -10 | +10
Output Leakage Current
lowy (Dour is disabled, 0.0 < Vour € Vec) 10 1 +10 | pA
Qutput Level (TTL)
Vo Output “H” Level Voltage 2.4 | Vee v
(lour = -5MA)
Qutput Level (TTL)
Voo Output “L” Level Voltage 0.0 0.4 v
( IOUT = +42mA)
1. lecn lecass Icca and e depend on cycle rate.
2. lgey and lecq 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 Igcy, it can be changed once or less when CAS =V)y,.

©IBM Corporation, 1996. Al rights reserved. 50H8016
Use is further subject to the provisions at the end of this document. SA14-4466-00

Revised 1/96
Page 6 of 26
B 90014 000O07ES 609 WA

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



IBM11T2640H

2M x 64 144 PIN SODIMM

AC Characteristics (T,=01t0+70C, Voc =33 0.3V

1. 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 the internal refresh counter, a minimum of 8 CAS before RAS refresh cycles instead of 8 RAS only
refresh cycles is required.

2. AC measurements assume tr=5ns.

3. Vi(min.) and V| (max.) are reference levels for measuring timing of input signals. Also, transition times are measured between Vi
and V).

4. When both LCAS and UCAS(REFERENCE BLOCK DIAGRAM, PAGE 5) go low at the same time, all 16 bits of data are read/written into
the device. LCAS and UCAS cannot be staggered within the same read/write cycle.

Read, Write, and Refresh Cycles (Common Parameters)

-60 -70
Symbol Parameter Units Notes
Min. Max. Min. Max.
tre Random Read or Write Cycle Time 110 —_ 130 — ns
tee  |RAS Precharge Time 40 — 50 — ns
tece  |CAS Precharge Time 10 — 10 — ns
tras | RAS Pulse Width 60 10K 70 10K ns
tcas |CAS Pulse Width 15 10K 20 10K ns
tasr Row Address Setup Time 0 — [v] — ns
tran  |Row Address Hold Time 10 —_ 10 —_ ns
tasc  |Column Address Setup Time 0 _ 0 — ns
tcan | Column Address Hold Time 15 — 15 — ns
taco  |RAS to CTAS Delay Time 20 45 20 50 ns 1
trap | RAS to Column Address Delay Time 15 30 15 35 ns 2
tasu | RAS Hold Time 15 — 20 — ns
tcsh | CAS Hold Time 60 — 70 — ns
tcrp  |CAS to RAS Precharge Time 5 — 5 — ns
toop | OE to Dy Precharge Time 15 —_ 20 — ns 3
tozo |OE Delay Time from Dy 0 — 0 — ns 4
tozc |CAS Delay Time from Dy 0 — 0 — ns 4
tr Transition Time (Rise and Fall) 3 30 3 30 ns
1. Operation within the tgcp{max) limit ensures that tgac(max) can be met. The tggp(max) is specified as a reference point only: If trep
is greater than the specified tggp(max) limit, then access time is controlied by tcac.
2. Operation within the taap(max) limit ensures that tgac(max) can be met. The tgan(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 tcpp or topp Must be satisfied.
1. Either tpzc or thzo must be satisfied.
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IBM11T2640H

2M x 64 144 PIN SODIMM
Write Cycle
Symbol Parameter s A Unit Notes
Min Max Min Max
twes Write Command Set Up Time 0 — 0 — ns 1
tweH Write Command Hold Time 15 —_ 15 — ns
twp Write Command Pulse Width 15 —_ 15 —_ ns
tRwt Write Command to RAS Lead Time 15 — 20 — ns
tow Wiite Command to CAS Lead Time 15 — 20 - ns
tos Dy Setup Time 0 — 0 —_ ns 2
ton D)y Hold Time 15 — 15 —_ ns 2

1. twes, tawp, towor tawos and topw 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 tawp 2 trwn(Min.), towp = towp(Min.), tawp 2 tawp{min.) and tepw = topw{min. )(Fast Page Mode), 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 con-
dition of the data (at access time) is indeterminate.

2. These parameters are referenced to LCAS or UCAS leading edge in early write cycles and to WE leading edge in Read-Modify-
Write cycles.

©IBM Corporation, 1996. All rights reserved.
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IBM11T2640H

2M x 64 144 PIN SODIMM

Read Cycle
-60 -70
Symbol Parameter Unit Notes
Min Max Min Max
trac Access Time from RAS — 60 — 70 ns 1,2,3
tcac Access Time from CAS — 15 —_ 20 ns 1,3
taa Access Time from Address —_ 30 — 35 ns 2,3
toea Access Time from OE — 15 — 20 ns 3
trcs Read Command Setup Time 0 —_ 0 — ns
trcH Read Command Hold Time to CAS 0 — 0 — ns 4
trRRH Read Command Hold Time to RAS 5 — 5 — ns 4
traL Column Address to RAS Lead Time 30 — 35 — ns
tea Column Address to RAS Lead Time 30 — 35 — ns
toz CAS to Qutput in Low-Z 0 — 0 — ns 3
ten QUTPUT DATA HOLD TIME 3 — 3 — ns
toro Output Data Hold from OE 3 — 3 — ns
torr Output Buffer Tum-off Delay — 15 — 20 ns 5
toez Output Buffer Tum-off Delay from OE — 15 — 20 ns 5
tcop CAS to Dyy Delay Time 15 — 20 — ns 6
1. Operation within the trcp(max.) limit ensures that taac(max.) can be met. tgep(max.) is specified as a reference point only. If trep
is greater than the specified tgep(max.) limit, then access time is controlled by tcac.
2. Operation within the trap(max.) limit ensures that taac{max.) can be met. tgap(max.) is specified as a reference point only. If tpap is
greater than the specified tgap(max.) limit, then access time is controlled by taa.
3. Measured with the specified current load and 100pF at Vo = 0.8V and Vou = 2.0V.
4. Either trcy or tggy Must be satisfied for a read cycle.
5. torr (max) and toez (max) define the time at which the output achieves the open circuit condition and are not referenced to output
voltage levels.
1. Either tcop or topp must be satisfied.
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IBM11T2640H

2M x 64 144 PIN SODIMM

Read-Modify-Write Cycle

-60 -70
Symbol Parameter Unit Notes
Min Max Min Max
tawc Read-Modify-Write Cycle Time 150 — 180 — ns
tRwo RAS to WE Delay Time 80 — 95 — ns 1
towp CAS to WE Delay Time 35 — 45 — ns 1
tawo Column Address to WE Delay Time 50 — 60 — ns 1
toen OE Command Hold Time 15 — 20 — ns

1. twes, tawo, tewn, tawn, @and tepw 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 tawp 2 tawn(min.), tewp = tewp(min.), tawp = tawp(min.) and toew = topw(min.)(Fast Page Mode), 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 con-
dition of the data (at access time) is indeterminate.

Fast Page Mode Cycle
-60 =70
Symbol Parameter Units Notes
Min. | Max. | Min. | Max.

tec Fast Page Mode Cycle Time 40 — 45 -— ns
trasp Fast Page Mode RAS Pulse Width 60 100K 70 100K ns

tcpa Access Time from CAS Precharge — 35 — 40 ns 1
torrH RAS Hold Time from CAS Precharge 35 — 40 — ns

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

Fast Page Mode Read-Modify-Write Cycle

-60 -70
Symbol Parameter Units Notes
Min. Max. [ Min. Max.
Fast Page Mode Read-Modify-Write
torwe Cycle Time 80 - 95 - ns
tepw WE Delay Time from CAS Precharge 55 — 65 — ns 1

1. twess trRwos towo, tawp and topw are not restrictive operating parameters. They are included in the data sheet as electrical charac-
teristics only. If twcs = twes (min), the cycle is an early write cycle and the data pin will remain open circuit (high impedance)
through the entire cycle. If tawp = trwp (Min), towp 2 tewp (MINY, tawp = tawp (Min), and tcpw = tepw (Min)(Fast Page Mode), the
cycle is a Read-Modify-Write cycle and the data out will contain data read from the selected cell. If neither of the above sats of
conditions are satisfied, the condition of the data out (at access time) is indeterminate.
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IBM11T2640H

2M x 64 144 PIN SODIMM
Refresh Cycle
-60 -70
Symbol Parameter Unit Notes
Min Max Min Max
CAS Setup Time _ _
tesr (CAS before AAS Refresh Cycle) 10 10 ns
CAS Hold Time
tewm (CAS before RAS Refresh Cycle) 20 | =12 = |mns
WE Setup Time .
twrp (CAS before RAS Refresh Cycle) 10 - 10 ns
WE Hold Time
WAt | (GAS before RAS Refresh Cycle) e L
trpc RAS Precharge to CAS Hold Time 5 — 5 — ns
trer Refresh Period —_ 128 — 128 ms 1
1. 1024 refreshes are required every 128ms.
Self Refresh Cycle
-60 -70
Symbol Parameter Unit Notes
Min Max Min Max
RAS Pulse Width
thass During Self Refresh Cycle 100 - 100 - ns 1
RAS Precharge Time
teps During Self Refresh Cycle) "o | — 1180 4 — ns 1
CAS Hold Time
tons During Self Refresh Cycle) 50 - 50 - ns 1

1. When using Self Refresh mode, the following refresh operations must be performed to ensure proper DRAM operation: If row
addresses are being refreshed in an EVENLY DISTRIBUTED manner over the refresh interval using CBR refresh cycles, then only
one CBR cycle must be performed immediately after exit from Self Refresh. If row addresses are being refreshed in any other
manner (ROR - Distributed/Burst; or CBR-Burst) over the refrash interval, then a full set of row refreshes must be performed imme-
diately before entry to and immediately after exit from Self Refresh.
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IBM11T2640H

2M x 64 144 PIN SODIMM

Presence Detect Read and Write Cycle

Symbol Parameter YT 70 Wiox Unit | Notes
fscL SCL Clock Frequency 100 kHZ
T, Noise Suppression Time Constant at SCL, SDA Inputs 100 ns
taa SCL Low to SDA Data Out Valid 0.3 35 us
tsur Time the Bus Must Be Free before a New Transmission Can Start 4.7 us
thD-sTA Start Condition Hold Time 4.0 us
tLow Clock Low Period 4.7 us
tHIGH Clock High Period 4.0 us
tsu:sTA Start Condition Setup Time(for a Repeated Start Condition) 4.7 us
tHD.DAT Data in Hold Time 0 us
tsu.DAT Data in Setup Time 250 ns
tr SDA and SCL Rise Time 1 us
t; SDA and SCL Fall Time 300 ns
tsu-sto Stop Condition Setup Time 47 us
ton Data Out Hold Time 300 ns
twr(Note 3) | Write Cycle Time 10 ms
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
resistor, and the device does not respond to its slave address.
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IBM11T2640H

2M x 64 144 PIN SODIMM

Read Cycle
tac
tras tre
Vi — A M N
RAS X Z
Vi ~ 0 y \
tesH =‘l
taco thsH e torP —
UCAS Vm - 3 . r
LCAS \ CAS /
L o— - .
traL
. tea
tasn
toan fe—
Address

taa

Vi
OE
Vi
Vin
Din
Vi
torr
<tz toez
Von— [ A
Dour Hi-Z Valid Data Out E Hi-Z
VoL — 5 -
thac ton
“®g”. Hj»
H”: or “L tono
50H8016 ©iBM Corporation, 1996. All rights reserved.
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IBM11T2640H
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2M x 64 144 PIN SODIMM

Write Cycle (Early Write)

tre
tF‘!AS th
Vi — R £ iR
RAS \ Z
V|L —_ T .
tesh i
treo thsH Iﬂ—tcnp —
UCAS Vm — R tens |
LCAS v \
no— -
tasn | T tasc | [~
-l tRAH Sy —]
Vin
Address Column
Vie
tWCS f— ‘_tWCH"i
twe

bt tDS—h f— 'DH——

A

Valid Data In

Vou —
Dour Hi-Z
VoL —

MH” or uLn
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iIBM11T2640H

2M x 64 144 PIN SODIMM
Write Cycle (Delayed Write)
tre
tras trp
Vi — 3 £ 1
RAS & /
Vi L <
tesn ='|
treo trsu l‘_ tcre —
UCAS Vi - . fons
[CAS y
L - u 7
"_tFlAD —
tasm | < tasc | I~
— tRAH p— --tCAH p—
\/lH
Address Column

\/lL

\/IH
\/IL

Vi
OE
Vi
< ton —]
e
tozc — s a
Din Hi-Z Valid Data In
- a
Vou — e——— toea
Dour Hi-Z Hi-Z
VoL —
* togn greater than or equal to tow,
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IBM11T2640H

2M x 64 144 PIN SODIMM

Read-Modify-Write Cycle

trwe
thas tep —
VH - A -
RAS \
Vi - I .
tesn y
treo trsH "1tCRP -
UCAS VK- . foxs ~
LCAS Vi — le—trap — \ * [
t ASR™™] ft— t ASC —™ )

vIH

Address
VlL

tDS —

le—tc1 7
Vou—
Dour Hi-Z
Vou —
trac
= tono
D “H” or “L”
“toen greater than or equal to tow,
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IBM11T2640H

2M x 64 144 PIN SODIMM

Fast Page Mode Read Cycle

trase le— trp —

Vi - 1

- terru y
RAS [
Vi — 1 .

tec
taco e tcp = ~tep > [— tRe—+ =~ torp™
UCAS V- ‘-\ y S (P y iR (A T
il q—tCAS—bz &4— CAS_H[ le—1cas —
LCAS Vi — ( 1 1

Address

Din

DOUT

“H” or “L”
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IBM11T2640H

2M x 64 144 PIN SODIMM

Fast Page Mode Write Cycle

tRASP tRp —

Viu — ] >
RAS \
Vie - + i

tec

UCAS Y
LCAS Vi

Address

WE

OE

Dy

Dour "
i-Z
Voo —
- “H" or IIL”
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IBM11T2640H

2M x 64 144 PIN SODIMM

Fast Page Mode Read-Modify-Write Cycle

— tre

thasp
Vi — 3
RAS v \
L — X
terwe
tacop top = e tep -+ le—tRgy ——»
UCAS YH -~ F\le toa Ne—teas M toas
LCAS Vi _ \ ] X
tosH towe ™ towL > l“
L tasc

’*— tere

trac

Doyt 1 Dour 2

aHn or uLn

DourN

"toen greater than or equal to tow
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2M x 64 144 PIN SODIMM
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RAS Only Refresh Cycle

tre

Vi — Al

3
[¢2]
b

VIL -

tras

tre

— Vin _

UCAS
LCA
S v
tasr I
—{tRaH fe—

Address

Vou—

Dour Hi-Z
VoL —

(“H” or “L”

NOTE : WE, OE and D,y are “H” or “L”

©IBM Corporation, 1996. All rights reserved.
Use is further subject to the provisions at the end of this document.

Page 20 of 26

I 900kl4L 0000802 409 WE

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

50H8016
SA14-4466-00
Revised 1/96



| {

IBM11T2640H

2M x 64 144 PIN SODIMM

CAS Before RAS Refresh Cycle

S \
Vi—- RPC T
toun
UCAS Vin /
LCAS V, — i
—> twrn

\IOH —

DIN

tre

tee

tWFIP

tobo

teoo

Hi-Z

\IOL“

torr

toez

“H” or “L”

NOTE: Address is “H” or “L”

Hi-Z
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Hidden Refresh Cycle (Read)

ViH

e/
>
[

VIL

UCAS Vw
[CAS
[

VIH
Address

tre trc
o tRp — trp —
tras taas
_ ' r ]
- T T x 7
treo tRsH — teun tere
— AN \ /_
- \ u
<— trap tra <~— twrn —
t i t — [ — [ tWRP
ASR asc
- tran fe— ~>tcan je—

b toEz —»

I

Von — AR
Dour — Hi-Z Valid Data Out Hi-Z
oL— +
trac ‘l
“H” or “L” t+—loro —1
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IBM11T2640H

2M x 64 144 PIN SODIMM

Hidden Refresh Cycle (Write)

tac tre

tre — trp —f

tras | thas

taco trsn tour i tcre

UCAS Vin — -

[CAS v, _ \ \r |

Lt — fot—

—l
tasr tasc
pd tRAH e — tCAH la—

V|H — -
Address

VIH
VIL

Vin
Vi

Vou —
Dour Hi-Z
Voo —
'HT or “L
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Presence Detect (EEPROM) Bus Timing

tsussto

tsu:par

LC

2 tow trucn
SCL
HD:STA tho.oar
SDA |y /
SR —

P

tsur

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 transi-
tion of SDA when SCL is high. The serial PD device
continuously monitors the SDA and SCL lines for
the start condition and will not respond to any com-
mand until this condition has been met.

Stop Condition: All communications are termi-
nated by a stop condition, which is a LOW to HIGH
transition of SDA when SCL is HIGH. The stop con-
dition 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
bits of data (Figure 3).

The PD device will always respond with an
acknowledge after recognition of a start condition
and its slave address. If both the device and a write
operation have been selected, The PD device, will
respond with an acknowledge after the receipt of
each subsequent eight bit word. In the read mode

stop condition is generated by the master, the slave
will continue to transmit data. If an acknowledge is not
detected, the slave will terminate further data transmis-

sions and await the stop condition to return to stand
power mode.

Figure 1. Data Window
soL —
/ i

A

SDA

by

Data Stable I Data
I Change

Data Stable

Figure 2. Definition of Start & Stop

T

SCL

Start Stop
Bit Bit

Figure 3. Acknowledge Response From Receive

T T L)

SCL from
Master

Data Output

|
SDA —!—\__/——\——_ —/__

r

L

| ) \

from Trans

W ok

Data Output
from Receiver

=

the PD device will transmit eight bits of data, Acknowlgdge
release the SDA line and monitor the line for an
acknowledge. If an acknowledge is detected and no
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