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IBM11T1645NP
IBM11T2645NP

1M/2M x 64 144 PIN SO DIMM

Features

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

* 1M/2Mx64 Extended Data Out SO DIMM

+ Performance:

trac émAccess Time © 60ns 80ns
tCAC m/_\ccess-nme T 15,15 17,15 y
tan EAccess Time From Address 30ns @ 30ns
tc (CydeTme 1odns 1odns
thpc .EDO Mode Cycle Time 25ns : 25ns

+ 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 Vgg/18V ¢ pins)

- Byte write, byte read accesses
- Serial PDs

+ Extended Data Out (EDQ) Mode, Read-Moditfy-
Write Cycles

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

= 4096 refresh cycles distributed across 256ms
+ 12/8 addressing (Row/Column)

+« Card size: 2.66" x 1.0" x 0.149"
+ DRAMS in TSOP Package

Description

IBM11T2645NP is an industry standard 144-pin
8-byte Small Outline Dual In-line Memory Module
(SO DIMM) which is organized as a 2Mx64 high
speed memory array designed for use in non-parity
applications. The SO DIMM uses 8 1Mx16 EDO
DRAMs in TSOP packages. The IBM11T1645NP is
a 4MB half populated version, made with four
1Mx16 TSOP devices. The use of EDO DRAMs
allows for a reduction in Page Mode Cycle time from
40ns (Fast Page) to 25ns for 60ns EDO modules.
This card uses serial presence detects implemented

via a serial EEPROM using the two pin 1°C Protocol.
This communication protocol uses CLOCK (SCL)

and DATA I/O (SDA) lines to synchronously 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
manufacturer and the second 128 bytes are avail-
able to the end user.

All IBM 144-pin SODIMMs provide a high perfor-
mance, flexible 8-byte interface in a 2.66” long
space-saving footprint. Related products are the
2Mx64, 4Mx64 SODIMMs made with 2Mx8 and
4Mx16 EDO DRAM respectively.

Card Outline

(Front)
{Back)

N -

59 61
60 62
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144
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IBM11T16845NP
IBM11T2645NP
1M/2M x 64 144 PIN SO DIMM
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Pin Description Pinout
RASO ‘ ow Address Strobe :
e e Ping  'Son  Pin#
; CASO0 - CAS7 :Column Address Strobe R R
e Rasciurts npu H e
OE | Output Enable .3 . Dao 4 _ _
A0 - A1 iAddress Imputs L] 5 i DQ1 ,,,,,,,,,,, 6 . bass L [N e LT
s 7 . D 8 ' '

ata Input/Output 0 mrrrmreemnse e e (R Ty R A

-------------------------------------------------------------------------------------------------------------- DQ3
Ve | Power (3.3V)
Vag §Ground
NC No Connect
SCL §Serial Presence Detect Clock Input
SDA §Serial Presence Detect Data Input

37 { DO8 . 38 DQ40 | 109 . A8 110 | Al2

e i R e I Tty
43 . DQI1 44 DQ43 115 TAS2 . 116  CAS6
45 1 Vo 46  Vec | 117 0 CAS3 @ 118 | CAS?

51 . DQ14 52 DQ46 | 123 = DQ25 ~ 124 | DQ57

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

Ordering Information

. PatNumber Organizaon | Speed  leads  Dimenson |  Power
B R P S
IBM11T1645NP-60T : 1Mx64 | 60ns . Au : 266%1.0%0.149" | 3.3V
IBM11T2645NP-6RT  2Mxe4 | e0ns Au ¢ 288x1.0%0149" | 33V

IIBM11T2645NP-60T 2Mx64 60ns : Au : 2.66"x1.0"x 0.149” 3.3V

©@IBM Corporation. All rights reserved. 75H5937
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IBM11T16845NP
IBM11T2645NP
1M/2M x 64 144 PIN SO DIMM

RAS1
QE
WE
RAS0 I
RAS WE OF I RAS WE OE _ RAS WE OFE _ RAS WE OE
CAS0O —— yers CAS: —— ors CAS0 —— o055 CAS4 —— | oas
DQ0 — DQ32 — DQO — DQ32 —
DQ1 — D1 DQ33 — Do D21 —— D7 D33 — D8
DQ2 —— DQ34 — DQ2 —— DQ34 ——
DQ3 — DQ35 — DQ3 — DQ35 —
D4 —| D236 —| D4 —— DQ36 ——
DO5 —| DQO37 — D25 — DO37 —|
DA — DQ38 — DQB — DQ38 —
D7 — DQ39 — D27 — DQ3g —
CAS1 —— |m=as CAS5 —— | cas CAS1 —— cas CASE —— cas
DQ8 — DQ40 — DQ8 — DQ40 —
DQ9 — DQ41 —— DQe — DQ41 ——
DQ10 —| DQ42 —| D10 —| D04z ——|
D11 — DQ43 — D211 — DQ43 —|
DQ12 — D44 — D12 — DQ44 ——
DQ13 —| DQ45 — D213 — DO45 ——
DQ14 — D46 — D14 —— D46 ——
DQ15 — D47 — D165 —| DQ47 —|
_ RAS WE OF BAS WE OF _ RAS WE OF RAS WE O©OEF
CAS2 —— oas CAS6 —— ors CAS2 —— |oas CASE —— |ons
DQ16 —| DQ48 —| DQ16 —| DQ48 ——
DAty — D2 DQ4a —— D3 DQ17 — D6 Dade ——) D5
DQ18 —| DQ50 — DQ18 — D350 —
DQ19 — DOS1T —| DQ19 — DQ51 —
DO20 — DQs2 —| DQ20 — D52 —
D21 —| DQ53 — Dozt —| D53 —
DQ22 — DQ54 —| DQ22 —| DQ54 —

DQ23 — DQs5 —— DQ23 — DQs5 —
CAS3 —— s CAS7 - CAS3—— yors CAS7 CAS
D24 —| DQ56 —— DQ24 —— D56 ——

DQ25 —| DQ57 —| DQ26 —| DQ57 —

DQ26 —| DQ58 —| DQ2Zs —| D58 —|
DQ27 —| DQ59 — DQ27 —| D59 —|
DQ28 —| DQB0 —— DQ28 — DOB0 ——

D2 —| DOB1 —| DQ2g —| DOB1 —

D30 — DQB2 —— DQ30 —| D62 —

DO31 —| DQB3 —| DQ3 —| DOB3 —|

SDA
SCL
AQ- A11 — A0 -A11: DRAM DO - D8 3 D4
i
o
Ao i
Al i
Voo ____ij_____"DO' D8 A2 g
T, z
Vgg Do-Ds8 o=
75H5937
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IBM11T16845NP
IBM11T2645NP
1M/2M x 64 144 PIN SO DIMM
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Truth Table

] 77** Fiow‘Cqumnj
Function RAS i CAS : WE : OE Address | Address | DQx

X
| H
aite e - e e
LlateWie L L HoL 0 H Row = Col valid Dataln
RMW LoioL D HoL 0 LoH . Row Col vaidDatalnout
o P i e i i o B e O SRV
Subsequent Cycles L L NA  Col | Vald DataOut
o0 P e i o g p e R
‘Subsequent Cycles 7 I TS NA Col = ValidDataln
|EDO Page Mode - RMW 1st Cycle L CHoL L LsH Row  Col .  Valid DatalnOut
Subsequent Cycles L S H=L ¢ L—H N/A 4 Col Valid Data In/Out
%m-Only Refrash L H o X X Row NA . High Impedance
im_aefore_mﬂefresh Hob L H X X X . High Impedarce
" Read LAHALE L © H . L Row Col Data Out
'Hidden Refresh A SV O SO AT SOOI ST
i Write  L-H-L{ L  H = X Row Col : Data In
s B e T o L o ST T

©@IBM Corporation. All rights reserved. 75H5937
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Serial Presence Detect

IBM11T16845NP
IBM11T2645NP
1M/2M x 64 144 PIN SO DIMM

SPD Entry Value Serial PD Data Entry {(Hexadecimal)
CByte# Description \
"0 Number of Serial PD Bytes Witten during Production 28 T T T g0
L To1aINumbero1By193|nSenaIPDdewce e, S ST

: Fundamental Memory Type

2
3 Number of Row Addresses on Assembly
o :

" Number of Column Addresses on Assembly

5  Number of DIMM Banks

67 Data Width of Assembly

"8 Voltage Interface Level of this Assembly
] :RAS Access

10  CAS Access

11 : DIMM Configuration Type

: Refresh Rate/Type

13 : Primary DRAM Data Width
14 :Error Checking DRAM Data Width
BT

63 :Checksum for bytes 0 - 682
64 - 71 :Manufacturers’ JEDEC ID Code

72 ‘Module Manufacturing Location

73-90 Module Part Number

91-92 :Module Revision Code
93 -94 Module Manufacturing Dale

EDC 02
: 8 08
1Mx64 - 1 01
Tomxed T 2 2 T
x64 4000
LVTTL o1
60ns 3C
"""""""""""""""" s . oF
17ns ih
Non-Parity 00
SR/4X(525us) B R
"""""""""""""""" e Ty T
g
"""""""""""""""" ChecksumData . &
B TR u s
Toronto, Canada 91
Vimercate, Haly 53

ASCIl 11T1645NPPR™-60T | 313154313634354E50rm2D36305420202020

. ASCIl 11T1645NP"R™-6RT’ 313154313634354E50rm2D36525420202020
ASCIl ‘11T2645MNP" 313154323634354E50rr2D36305420202020

PMXEA e |
. ASCIl "11T2645NP” 313154323634354E50r2D36525420202020 |
“R” plus ASCII blank 20 ;

Weelk/Year Code WWYY

:Module Serial Number
6o- 127 Resemed

128 - 255 :Open for Customer Use

cc = Checksum Data byte, 00-FF (Hex)
“R” = Alphanumeric revision code, A-Z, 0-9
r = ASCII coded revision code byte "R”

Serial Number SSE5SSSS
B SRRt

Undefined 00

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

ss = Serial number data byte, 00-FF (Hex)
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IBM11T16845NP
IBM11T2645NP
1M/2M x 64 144 PIN SO DIMM
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Absolute Maximum Ratings

______________ Symbol  Paameler . Raing@3¥) Uit Noles
veeo Power Supply Voltage -0.5t0 +4.6 Vv 1
""""""""" VN nputVohge | Ostomn(ccs0548 | v 1

VIN/OUT(SPD) ‘Inpu1 Voltage(Serial PD Device) | -031t06.5 v 1
e VOUT L Ompmvmage O SRR 0510mm(vcc+0546) TR V 1 .
"""""""" ToPR  OperatingTemperatwe | ows0 . C 1
 Teta Storage Temperatre | s5fsts0 e o
PD Powaer Dissipation 1.1 W 5 1
. |0UT U Shmcmunompmcmmm R TS FUTIUUITURTP RPN 50 e mA e 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 absclute maximum rating con-
dition for extended periods may affect reliability.

Recommended DC Operating Conditions (7,- ot 70°c)

3.3V

Symbol Parameter 5 Min Typ Max 4 i
VCC SR SuppIyVoHage BRI R o
"""""""" VM iputHighVotage 20— Vgg+05 v 12
"""""" VIHSPD) Inputhigh Vollage(Serial PD Devies)  VeGx07  — . Vgg+05 v 12
. ...V.I.L Inmeowvonage [T 05 R 08
VILSPD) Input Low Voliage(Serial PD Device) 5 0.3 — © Veox03
"""""" v OL(SPD)Ou1pu1LoonI1age(SenalPDDewce)__04V

‘loL =3ma
1. All voltages referenced to Vss

2. Viy may overshoot to Vg + 1.2V for pulse widths of < 4.0ns . Additionally, V| may undershoot to -1.2V for pulse widths < 4.0ns.
Pulse widths measured at 50% points with amplitude measured peak to DC reference.

Capacitance (1. = 0to +70°C, Voo = 3.3V £ 0.3V)

Symbol Parameter 1Mx84 Max 2Mx64 Max Units
Cp1 Input Capacitance (A0 - A11) 38 . 58 pF
CI2 B Inpmcapacﬂance(m) BT TP SUURTR A 43 S 43 S p,:
o nput Capacitance (RS, WE.O) s @
CM B |npu1Capac,1ance(m) O ST OO U U PUUUOUUO SRRSO 13 . ..... 16 ..... pF
CIS B |npu1Capacnance(ﬁ) ST TSP P PUUU U AR 8 ..... e 8 ...... pF
Clo1 |npu1,nompu1Capac“ance(DQO63) B PSPV 12 19 . pF
"""""""" Cloe | ©nputOupuiCapecitance(sDA) o . 10 pF

©@IBM Corporation. All rights reserved. 75H5937
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T= IBM11T1645NP
IBM11T2645NP

1M/2M x 64 144 PIN SO DIMM

Notes '

: Operatlng Current

lcci  :Average Power Supply Operating Current -60/6R : 5 1,2,3
:(RAS, CAS, Address Cycling: tgg = tge min.) : : : : :
:Standby Current (TTL) : : | i

lccz :Power Supply Standby Current Co— 41— 4 mA

(RAS =CAS = V)

‘RAS Only Refresh Current : : : :
lccs  Average Power Supply Current, RAS Only Mode -60/6R © — 300 — ! 300 mA 1,3
;(RAS Cycllng CAS V|H tRC = tRC mln) : : : :
‘EDO Page Mode Current : : 3 : :
lccs  :Average Power Supply Current, EDO Page Mode -60/6R So— 280 | — i 260 mA 1,2,3
{(RAS = V|, CAS, Address Cycling: tpg = tpg min) : : :

Standby Current (CMOS) ; - | 5
lccs  :Power Supply Standby Current S— 1 8 I — 1 9 mA
(RAS = CAS = Vg - 0.2V) ; | i

' TAS Before RAS Refresh Current : | ;
lccs  Average Power Supply Current during Self Refresh -60/6R © o 1300 ¢ — | 300 mA 1,3

:CBR cycle with RAS, CAS Cycllng tno = tno mln)

ESelf Refresh Current : ; ;

‘Average Power Supply Current during Self Refresh 5 5 PA
lec7 :CBR cycle with RAS 2 taaes (min); CAS held low; . — 80 — 900

WE = Voo .0 2v; Addresses and Dy -Vog 0.2V 0R 0.2 - : ‘ i

VE,OE ADD 40  +40 -80 | +80

Elnput Leakage Current T T : .
lepy :Input Leakage Current, any input (0.0 < Vi < (Vg + RAS © 40 440 | -40 ¢ 440 pA
ZO.SV)), All Other Pins Not Under Test = OV x=y CAS o 10 T 0 T 0 |
‘Qutput Leakage Current : : i :
logyy (Douris disabled, 0.0 < Vot < Veg) : 10 10 10 +10 bA
:Output Level (TTL) : : 3
Von  Qutput “H” Level Voltage c 24 0 Voo | 24 Ve v

(lour = -5mA)
-Output Level (TTL) : r | ;

Voo Output “L” Level Voltage 00 : 04 0 00 : 04 A
( IOUT = +42mA) : :

1. lgct, loes, locq and | depend on cycle rate.
2. lget and lggq 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 =V|,.

75H5937 @IBM Corporation. All rights reserved.
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IBM11T16845NP
IBM11T2645NP
1M/2M x 64 144 PIN SO DIMM

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

Illlll
"

<III|II
gl

1. Aninitial pause of 200ps 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 ty=2ns.

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

and V|L.

n e

. Valid column addresses are AQ through A9.
. 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, Read-Modify-Write and Refresh Cycles (Common Parameters)

Symbol

Parameter

Unit Notes

:Random Read or Write Cycle Time

{CAS Precharge Time
'RAS Pulse Width
{CAS Pulse Width

Row Address Setup Time

ERow Address Hold Time

éCqumn Address Setup Time
*Column Address Hold Time |

m to CAS Delay Time

m to Column Address Delay Time

ns

{RAS Hold Time
~ iCAS Hold Time
 {CAS to RAS Precharge Time
ﬁ to Dy Delay Time

ns
ns
ns

ns

ﬁ Delay Time from Dy

ns

{CAS Delay Time from Dy

ETransition Time (Rise and Fall)

-60/-6R

Min | Max
104 —

40 —

10 —

60 10K

0 —

10 —

0 —
10 -

14 45

12 30

10 —
50 e
15 —

0 —

0 —
. 2 Lo

ns

ns

1. Operation within the trep{max) limit ensures that trac(max) can be met. The tacp{max) is specified as a reference point only: If trep

is greater than the specified tpgp(max) limit, then access time is controlled by tgac

2. Operation within the tgap{max) limit ensures that trac(max) can be met. The trap{max) is specified as a reference point only: If trap

is greater than the specified tgap{max) limit, then access time is controlled by tas
Either tcpp or toep must be satistied.
. Either tpzc or tpzo must be satisfied.

= w

©@IBM Corporation. All rights reserved.
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IBM11T16845NP
IBM11T2645NP
1M/2M x 64 144 PIN SO DIMM
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Write Cycle

Symbol Parameter Unit Notes

tws  Wiite Command Set Up Time
"""""" twow  Wite Command Hold Tme 10— s
s W S S
e e R B S
i s T S
B i o et .
 ty, DyHodTme 10— s >

1. twcs, trwo. town, tawn, and topw are not restrictive parameters. They are included in the data sheet as electrical characteristics only. :
If twcs = 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 trwp{min.), towo 2 towo{min.), tawp = tawp{min.) and tcpw = tcrw(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-
White cycles.

75H5937 @IBM Corporation. All rights reserved.
GA14-4478-01 Use is further subject 1o the provisions at the end of this document.
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IBM11T16845NP
IBM11T2645NP
1M/2M x 64 144 PIN SO DIMM
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Read Cycle

Symbol Parameter R --60--- ek Unit Notes
Min Max : Min . Max = e
tHAC Accessﬂmefromm e 60 - 123
""""" tsc  AccessTmefomCAS  — 15 | — 17 s . 13
tAA ACCESSTImefrDmAddeS . 30 o 30 A ns 2 3
tDEA » Accessﬂmefromﬁ e 15 e 17 ns 3 o
tHCS » Readcommandsemp_nme B TR URTPTRRRPI 0 e 0.. R ns G
.t.RC.F.l. Read Command Ho|d-|-|meto m U U PSP UURTUPR o .0 S 0 B ns 4
""""" twi  Read Command Hod Tmeto®AS 0 — | 0 — ns 4
tRAL ComrnnAddresstomLead-nme B TR P VR 30 S 30 e ns ....... e
tciz imto Output in Low-Z ‘ 0 — 0 - ns
tOES » ﬁsetuptlme pnortom B TP P VPR RSTUPSPPRPRRUPPOO: 5 e 5.. G ns 3 L
.t.DR.[.). Esemptlmepnortommldden Refresm ISP TR o O S O I ns ....... .
""""" tor | CAStoDwDelayTme 15 — | 15 — s 7
toez Cutput Buffer Turn-off Delay from OE — 15 — 15 ‘ ns 5
e OuputBufferTumoffDelay = 15— 15 m 56

1. Operation within the tggp{max.) limit ensures that tgac{max.) can be met. tggp(max.) is specified as a reference point only. If trep 5
is greater than the specified tpgp{manx.) 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 tgap :
is greater than the specified tpap{max.) limit, then access time is controlled by taa.

3. Measured with the specified current load and 100pF at V5 = 0.8V and Vo = 2.0V.

4. Either tggy or trpy must be satistfied for a read cycle. :

5. torr (max) and topz (max) define the time at which the output achieves the open circuit condition and are not referenced to cutput |
voltage levels. :

8. topr is referenced from the rising edge of RAS or CAS, which ever is last.

7. Either tepp or topp must be satisfied.

©@IBM Corporation. All rights reserved. 75H5937
Use is further subject to the provisions at the end of this document. GA14-4478-01
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IBM11T16845NP
IBM11T2645NP
1M/2M x 64 144 PIN SO DIMM
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Read-Modify-Write Cycle

Symbol Parameter Unit Notes
twe  Read-Modify-Wiite Cycle Time
"""""" two ~ RAStWEDelayTme 79— 79 i — a5 1
tCWD - mtoWDday-nme e e 34 e 36 - ns 1
tAWD CommnAddresstomDEIEVTIme PP TP PP 49 S 49 o ns 1
. tDEH ﬁoommand Ho|d-|-|me e e 10 - 10 o ns ....... -

1. twos, trwo. town, tawn, and topw are not restrictive parameters. They are included in the data sheet as electrical characteristics only. :
If twos 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 tawo = trwn{min.), town = tewo{min.), tawp 2 tawn{min.) and tepw 2 tepw(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. '

EDO Mode Cycle

Symbol Parameter R Units | Notes
Min. = Max.
tHCAS mpmsewmm (EDO PaQEMOde) D I 10 10K ns
» tHPC » EDO PageModeCyCIETlme(Readente) R TP U T TSP 25 e ns s
"""" Lpnwc  EDO Page Mode Read Modfy Wiite Cycle Tme 60 . —  ns | |
toon Data-out Hold Time from CAS 5 — ns
twhz ‘ Output buffer Turn-Off Delay from WE : 0 ‘ 10 ns |
tv.v.PZ... mesewldth tDOUtPUt Dlsable athlgh BT TP 10 e ns
tCPRH » m HOIdTImefmmm Pre(:harge BRSPS P TR PU 35 e » ns L |
 los  AccessTimefrom CAS Precharge . — 85w 1
trasp EDO Page Mode RAS Pulse Width B0 125K ns
toep ‘ﬁ High Pulse Width ' 10 Lo ns
toene 4@ High Hold Time from CAS High & 10 4 — E ns i
1. Measured with the specified current load and 100pF at V5 = 0.8V and Vo, = 2.0V.
75H5937@|BMCorporauonA||ngh13reserved
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IBM11T2645NP

1M/2M x 64 144 PIN SO DIMM

Refresh Cycle

Symbol Parameter Unit Notes
t {CAS Hold Time o
CHR {(CAS before RAS Refresh Cycle)
t {CAS Setup Time e
osR {(CAS before RAS Refresh Cycle) g
; W Setup Time 10 . ns
WRP {{CAS before RAS Refresh Cycle) i
t ‘WE Hold Time T I
WRH {(CAS before RAS Refresh Cycle) i
tec  |RAS Precharge to CAS Hold Time 5 . —  ns
trer :Refresh Period — 256 ms 1
1. 4096 refreshes are required every 256ms.
Self Refresh Cycle
‘ 5 . .60-6R
Symbol : Parameter : ; Unit Notes
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e Min  Max
t 'RAS Pulse Width D100 L — e ]
RASE ‘During Self Refresh Cycle i
ERAS Precharge Time
taes ‘During Self Refresh Cycle) ;104 - ns 1
{CAS Hold Time i
tors i During Self Refresh Cycle) ;%0 ¢ — ns 1.2
fomp 'CAS Hold Time From RAS Falling 350 _ us 12

;During Self Refresh Cycle

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 ke 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 refresh interval, then a full set of row refreshes must be performed
immediately before entry to and immediately after exit from Self Refresh.

Cf tHASS > tCHD (mln) then tCHD applies. If tRASSS tCHD (mln) then tCHS applies

©@IBM Corporation. All rights reserved. 75H5937
Use is further subject to the provisions at the end of this document. GA14-4478-01
Revised 4/97
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T= IBM11T1645NP
IBM11T2645NP

Presence Detect Read and Write Cycle

Symbol 5 Parameter Unit Notes
fSCL SCLCIoc:kFrequency AR L SRS
T, ?Noise Suppression Time Constant at SCL, SDA Inputs 100 : ns
taa ;SCL Low to SDA Data Qut Valid : 0.3 7.0 s
tgur :Time the Bus Must Be Free before a New Transmission Can Start : 8.7 : : Us

tLow ?Clock Low Pericd : 8.7 us
. tH|GH C|ockH|gh B R e us |
tSUSTA i G Setupﬂme(fma Repeated Startcond|t|on) e el TR us N
tHD:DAT ?Data in Hold Time 0 | s
"""" tsupar  DatainSetpTme  so . ns
~ t  SDAandSCLRiseTime - T B
. t1 B SDAand L Bl oo e R .
tSUSTO Stopcond|t|on Setup'nme R S TR us
ioH ;Data Qut Hold Time 300 : ns

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 wiite 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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IBM11T16845NP
IBM11T2645NP
1M/2M x 64 144 PIN SO DIMM

Read Cycle
- tre -
- thas - e trp -
Vi — v ¥ !
RAS \ /
- tesH —i
. troo e thew o | tore
UcAs Y - N \e tors . 1
CAs \
e trap traL
> tags
Dtrane stascle w

Address Column \
— trRoH—
—tRRH —
WE
tan >
tOES
_ VIH ““““““““““““““““““““““““““““““““““““““ q—toEA—- !
OE \ f
-g f'
Vi 5 §
d—tDZC—J [t —— tCDD —
iitDzogl‘ I~ tOED
Vin ]
D 3 Hi-Z
Vi .
"—tDFFT
tDEZ >
Vo —
Dour Hi-Z Valid Data Out Hi-Z —
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.
@IBmcomora“onA”ngmmsemd75H5937
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T= IBM11T1645NP
IBM11T2645NP
1M/2M x 64 144 PIN SO DIMM

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

UCAS Y+ — : . toas .
[CAS
Vie \ 5y

—= toan

Address

Column %

twe >

Vig =
OE
Vi i
tos —f LtDH
Vi 3 £
D 1 Valid Data In X
V\L e " ‘r .............................................................................................
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 DRAMSs.
75H5937@IBMCorporatlonAllrlgh1sreserved
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IBM11T16845NP
IBM11T2645NP
1M/2M x 64 144 PIN SO DIMM

- tac -
] tras tip —
V- : ,
RAS \
Vo _ \ |
- tesh i
~ thco > trsn > |ﬁ tere —=
ucas Vi - 1 | P
LCAS y, _ \ J|
e tran —
—»i tagr — tasc e
—»{ traHe— —

Address Column "v\
-tCWL._
NOTE 1 \‘H twp — /
tawL >
_ Vi A £
Ok 2y e—toen —»§
V||_ \
e toen 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 DRAMs.
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T= IBM11T1645NP
IBM11T2645NP
1M/2M x 64 144 PIN SO DIMM

Read-Modify-Write-Cycle

" trwe >
- tras * trp —
V|H — 1 a
RAS
ViL — s 1
- tcsh -i
* treo - tren * ﬁ fore = —
UCAS Vw— 1 . toas
LCAS
Vi — e trap — = LD 7
tash [ —m{tasc =
—»{tRan —= tcan
Vin I 1/
Address Row Column
VlL I-‘ \

]
- town » be— tawi

o tAWD t
CWL
tF!WD >
7\ twe ;
tOEH
S e tops o /
4444444444444444444444444444444444444444 « tpzo -
Viy e ‘\
D 1 Hi-Z
VH‘ TR f tCAC
— - tDED
Vou — .
Dour Hi-Z Dour Hi-Z
Voo —
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.
75H5937@IBMCorporatlonAllrlgh1sreserved
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IBM11T16845NP
IBM11T2645NP
1M/2M x 64 144 PIN SO DIMM

—mtre
- tHASP >
VlH —_ =3 -
RAS \ . topr .
Vii— X T
- thrc - terp —
€ tRCD FtCF—D G—tCF—I- tRSH
tHCAS .t .t
ke— LHcAs e— lHcAs
UCAS Vi— 3 /-‘ \ f \ I
[CAS y, \ \ I \
o tesn > - trac »
tASH tFlAH tASC 1:CAH 1:ASC 1:CAH ) tASC 1:CAH
H a
Address v Column 1 Column 2 Column N
1L N
treH —=f e—
twar| [twan tran le—
1
e Tcac— = e toAG = e
e topa—w e fopa———
toes ‘ torr—» e
i taa - tan —
1:OEA
V- \
OF \
V\L — -y
~ ‘ toez
t
e thon —» pe—
Vor— A L X ¥ 3 ¥ 3
Dour Hi-Z A Data Out 1 % Data Out 2 @ Data Qut N }7
oL 7 iy 7 Jd N 7 Yy e

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

c"H or "L*

©@IBM Corporation. All rights reserved. 75H5937
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E=551 IBM11T1645NP

IBM11T2645NP
1M/2M x 64 144 PIN SO DIMM

—mtrp
- trase >
VIH —_ — -
RAS \ - tcran >
VH_ - x T
- thpc * torp —»
- treo » —tcp—n —top— tren
q—tHCAS—- h—— tHCAS — — f— tHCAS
UCAS Vi— S \ / \ ; \ 7
LCAS v, | | | / \
- 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
thn —m
. tOEHC iitDES—b
__ Vi 3 F
OE A e toer : \
VL — *
‘ ‘ toez
b | tRA? toea
[ tAA o
- toac - —togz— 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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IBM11T16845NP
IBM11T2645NP
1M/2M x 64 144 PIN SO DIMM

—wtr

P
- trase »
Vin— . ;
RAS \ . — .
IL— X -
- thpc * torp —»
i tHCD » -1—th—- q—tcp—h fome—— tHSH — -
: le— trcas —a «— thoas le— thcas
UCAS Vin— s /‘ ‘\ 7 \ 7
LCAS v, \ | B |
. tosn . traL
tASF‘_ fran tasc | tean tasc | toan tasc tcan
LAY
Address Row @ Column 1 Column 2 Column N
ol 1]
e trap —» AT M A e
thoh—» thee thon—» LtRCS tReH e
twar| [twrH T T T than ﬂ‘ e
- thcs
!&tWsz twez
“_tCAC_" _‘tCAC’ tDFF—P foa—
- tora T E—
toes
_ Vu A | toza
OE 3 i
Vi —
- ‘ toez
= -FtWHZA‘
Vor— f 5 +
Dour Hi-Z Data Qut 1 } Data Out 2 ) é Data Out N >7
ol— Vi X +
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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T= IBM11T1645NP
IBM11T2645NP
1M/2M x 64 144 PIN SO DIMM

EDO Page Mode Early Write Cycle

1
) tRASP > e
VIH — A
RAS \
VH_ - . '
k- tHPC . tCRP
- treo » e top —» tep —w o tren—
UCAS Vv — 1 -tHCAS— ¥ \ fe— thoas e theas —u
LCAS Vv
L — . £ L R _
w—tran
- tesn » t
" RAL
tASH tHAH tASC - tCAH 9 tASC tCAH
Column 1 lumn 2

—w b twen

i) b WCS tWCS 1:WC H

N
\

TtDS* — ] rtDH - tog = ety —m "*tDS* m—ton
Vip — “ % 3 2
D y ‘I Data In 1 Data In 2 : Data In N
IL— i 3 7

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

| -HrorL Doing so will fadilitate compatibility with future EDO DRAMs.

OE = Don't care
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IBM1 1T1645NP =St=
IBM11T2645NP
1M/2M x 64 144 PIN SO DIMM
EDO Page Mode Late Write Cycle
t
3 tHASF’ - i
Vi _ 3 \
RAS \
Vi— X 1
b tHPC " tCHF .
- treo > top —» tep — tren
Tieae Vin— T theas B \
UCAS - - e thcas — = — thoas —
[CAS y, \ \
tc;ﬁ_ Ctass toan Ctase || toan
Vi
Address

Column 1 Column 2 Column N

V\L

twap| twan e tres tres tres e—trwL

twe y twe

7
- p—toex —  fe—toen - —toey

_ Vi
OE

Vi
D V\H,

N Hi-Z

V\L—

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.
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IBM11T16845NP
IBM11T2645NP
1M/2M x 64 144 PIN SO DIMM

UCAS
LCAS

Address

Vig—
Vi

tFlASF’

- thprwe »
.t tCP
e trep —»
1B i h!
- tosw
tasc
1
RAD _
tasr | [tran tasc| |toan

tce

t
WAZ |twen MtAWDH rit,qwg—- e tawn |
y — ] f— Bﬁ;l q_tCWD—b tWP RCS 4—‘tCWD—h- t tRCS HtGWD*
Vi 3 X twe L
WE \
Vi — : \
* - etcac
LitRAC T“ > = toac —w petoac
tan —o toEH
v ‘ —"“‘— toen Il r"—tOEH
- IH ‘; ""tOEA—-‘ £ tOEA
“ UL [N
IL—
loeo ‘ toen ' toen
Vo
Dour Hi-Z
Vo
D Hi-Z
Vi -

uHx: or HLI:

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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IBM11T16845NP
IBM11T2645NP

T
<||I
L

RAS Only Refresh Cycle

- tre »

tras e tgp —

RAS /
Vi - + .

tHPC_" -— — tCRF’“‘—

UCAS
LCAS

VIL —

tASH — o —

Address

Vou —
Hi-Z

DDUT

Note: WE, CE, Dy, are “H” or “L”
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=SS5 IBM11T1645NP
IBM11T2645NP
1M/2M x 64 144 PIN SO DIMM

- the -
« tans e trp
Vik - - -
RAS \ \
Vie— terc X — =
trrc
— logR e —
—» tcp ;
GHR il
UcAs Vv i ) \
LCAS / \
ViL— — —
—= twrn e —= twrn
twrp —»f F— twrp —» %— l‘;
Vi % i
|
Vin_ 1L
OE f
VH_ _ :
= toen >
teon >
5 Vo —
N Hi-Z _‘E
VoL* | %
e toez —
tore -
Ven
Dour 2R Hi-Z
Vo /
C"H*or “L”
NOTE: Address is "H” or "L"
75H5937@|BMCorporat|onA||r|gh13reserved
GA14-4478-01 Use is further subject 1o the provisions at the end of this document.

Revised 4/97
Page 25 of 32



IBM11T1645NP SE=SE
IBM11T2645NP
1M/2M x 64 144 PIN SO DIMM
Hidden Refresh Cycle (Read)
P tro . tre o
e trp — trp —
1 RAS % t RAS
V|H — 37 ,[ 37 . .
RAS \
Vie - 1 7 * 1
tren then —= <« topn—— > +——tecrr ——
UCAS Vir — R /,
LCAS
Vie — - ¥
r— trap —i= traL > (*— twrH —=
— loae— — [e— — e 1
tasm tasc WRP
Address ‘-' y
_b‘ "\
t trpn M le—
—» lpcs % ‘
VIH B f L)
WE 7 t \
Vi i f* toro ¥
----------------------------------- '] tAA
Yy T e togs e
OE ] /
Vl L — - 3
= thze —= — tooo e
Vi — - tozo o toen —=
D ) Hi-Z
Vi t
[ toAac T torr ™™
e toez
Dour Hi-Z Valid Data Out Hi-Z
VoL—

B thac
@IBMcomora“onA”ngmsresewec‘75H5937
Use is further subject to the provisions at the end of this document. GA14-4478-01

Revised 4/97

Page 26 of 32
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Hidden Refresh Cycle (Write)

tFiC

th—I-

- tras > . tras

Vin — . .
RAS \
V\L — 7‘ !

e tpop ———»fe— trsy tenr - tere -

UCAS Vi — X
LCAS
Vo — S

t —m -
ASR

— - et —
tasc

Address

e tWCS* *tWCHF }1— twRH—»]

V\H ................................. “
WE ) = twe
Vi —

V\L —

— tos L "‘tDH

D 'JX Valid Data

Vop —

Dour Hi-Z
VDL _
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IBM1 1T1645NP S=551
IBM11T2645NP

Self Refresh Cycle (Sleep Mode) - Low Power version only

“ trass » e tres
Vin— -3 +
RAS \
Vii— trrc *‘ Y i
_ﬁ tocsr  |=— o —= - tore
— o e e terno »
UCAS Vw— 7 i )
LCAS / » f: 7
IL— i i 7

Dour ! Hi-Z — e

: "Hor 'L

NOTES:
1. Address and OE are “H" or “."

2. Once RAS (min} is provided and RAS remains low, the DRAM
will be in Self Refresh, commonly known as “Sleep Mode.”

3. I trase > tenp (Min) then e applies.
If thass = toup (Min) then 1o: applies.
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IBM11T16845NP
IBM11T2645NP
1M/2M x 64 144 PIN SO DIMM

hot—
tSU DAT tSU STO

re

I
tBUF

SDA gur X

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 3).

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 tfransmitting 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 acknowl-
edge after recognition of a start condition and its
slave address. If both the device and a write opera-
tion have been selected, The PD device, will
respend with an acknowledge after the receipt of
each subsequent sight bit word. In the read mode
the PD device will transmit eight bits of data, release
the SDA line and monitor the line for an acknowl-

75H5937
GA14-4478-01
Revised 4/97

edge. If an acknowledge is detected and no 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 trans-
missions and await the stop condition to return to
standby power mode.

Figure 1. Data Window

scL — 4
SDA / X \
Data Stable Data Data Stable
Change

Figure 2. Definition of Start & Stop

SCL \ / \ /
SDA —/—\— _/_ I
Start Stop
Bit Bit

Figure 3. Acknowledge Response From Receiver

ScL from R N A U A W
aster —
Data Qutput — %
from Trans / X 5 X

»
Data Output »
from Receiver h F

Acknowledge
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Layout Drawing
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EUpdate Serial Presence Detect table
{Update power
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