IBM14N3264
IBM14N6464

High Performance SRAM Modules

Features

» 256KB and 512KB secondary cache module
family for intel Triton chip set.

» Organized as a 32K or 64K x 64 package on a
4.34" x 1.13", 160-lead, Dual Read-out DIMM

* Available in interleaved (i486/Pentium™) burst
mode and asynchronous SRAMs.

* Operation from 50 MHz to 75 MHz supported.

* Low capacitive address, control, clock, and data
bus loading

* Dual +3.3V and +5V, +/- 5% power supplies
* S5V-tolerant common data /O

* Uses Burndy connector partnumber
CELP2X80SC-3Z48

Description

The IBM family of 256KB and 512KB synchronous
SRAM modules use IBM's burstable, high perfor-
mance 0.5 micron, CMOS Static RAMs that are ver-
satile and can achieve up to 5ns access using
pipeline parts. The 512KB modules integrate four
32K x 36 burst SRAMs while the 256KB version inte-
grates two 32K x 36 burst SRAMs. The burst mode
operation of these modules supports i486/Pentium.

A 8K x 8 SRAM functions as a Tag RAM for every
256KB of data RAM.

The module pinout supports burst, pipelined burst
and asynchronous SRAM options, including byte-
write and global write features of 32K x 32 burst
SRAM (in development).

The module is operated with dual +3.3V and
+5V power supplies. Inputs and outputs are 5V
tolerant and LVTTL compatible.

50H7428 ©IBM Corporation, 1996. All rights reserved.
SA14-4702.02 Use is further subject to the provisions at the end of this document.
Revised 3/96

Page 1 of 19

B 900bl4b 0009572 LTS5 W

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



IBM14N3264 = =55
IBM14N6464
High Performance SRAM Modules

Connector Pin Assignment

GND 81 1 GND
TIOt 82 2 TIO0
o7 83 3 TIO2
TIOS 84 4 TIOB
TIO3 85 5 TIO4
RSVD 86 6 RSVD
vees 87 7 vees
RSVD 88 8 TWE
TADV/CAA4 89 9 TADS/CAA3
GND 90 10 GND
COE 91 1 CWEa
CTWES 92 12 CWEs
CWE7 93 13 CWED
TWET 94 14 CWEZ
VCC5 95 15 vees
Wi 96 16 TCS/CAB4
CABR3 97 17 GWE
CALE 98 18 BWE
GND 99 19 GND
RSVD 100 20 A3
101 21 A7
A6 102 22 A5
A8 103 23 A1
A10 104 24 At6
VCC5 105 25 VCC3
A17 106 26 A18
GND 107 27 GND
A9 108 28 A2
A4 109 29 A13
A15 110 30 ADSP
ASVD m 31 ECSI/CS)
PDO 112 32 EC52
PD2 113 33 PD1
PD4 114 34 PD3
GND 118 35 GND
CLKo 116 36 CLK1
GND 17 37 GND
D63 118 38 D62
vees 119 39 vcea
D81 120 40 D60
Ds9 121 41 D58
D57 122 42 D56
GND 123 43 GND
D55 124 44 D54
D53 125 45 Ds2
D51 126 45 D50
D49 127 47 D48
GND 128 48 GND
D47 129 49 D46
D45 130 50 D44
D43 131 51
vees 132 52 vces
D41 133 53 040
D39 134 54 D38
Da7 135 55 D36
GND 136 56 GND
D35 137 57 D34
D33 138 58 D32
D31 139 59 D30
VvCCs 140 60 vecea
D29 141 61 D28
D27 142 62 D26
D25 143 63 D24
GND 144 84 GND
D23 145 65 D22
D21 146 66 D20
D19 147 67 018
vCCes 148 68 vces
D17 149 69 D16
D15 150 70 D14
D13 151 k4l D12
GND 152 72 GND
D11 153 73 D10
D9 154 74 D8
D7 155 75 D6
VCCs 156 76 vees
D5 157 77 D4
D3 158 78 D2
D1 159 79 Do
GND 160 80 GND
©IBM Corporation, 1996. All rights reserved., 50H7428
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Pin Definition and Description

Signal i/10 Nur;it:\esr of Description
A3-A18 | 16 Address inputs; A3-A18 S-SRAM addresses; A5-A18 A-SRAM addresses
DO0-D63 Vo 64 Cache data inputs/outputs
PDO-PD4 o} 5 Presence detect pins
CWED-CWE7 I 8 Write enable inputs
TIO0-TIO7 | 8 Tag inputs/outputs
Expansion chip select inputs;
ECS1/CS)-ECS2 ] 2 NC (No Connect) on IBM14N32642 & IBM14N64642
ECS1 used as CS & ECS2Z is NC on IBM14N32646
CADS/CAA3 1 1 Controller address status (burst SRAM only/)/Address A3 (1st copy; A-SRAM only)
CADV/CAA4 | 1 Burst address advance (burst SRAM only)/Address A4 (1st copy; A-SRAM only)
CCS/CAB4 1 1 Chip enable (burst SRAM only)/Address A4 (2nd copy; A-SRAM only)
COE 1 1 Burst data output enable
ADSP | 1 Processor address status (burst SRAM only)
BWE 1 1 Byte write enable input (burst SRAM only)
GWE 1 1 Global write enable input (burst SRAM only)
TWE 1 1 Tag write enable input
CAB3 | 1 Address A3 (2nd copy; A-SRAM only)
CALE | 1 Address latch enable input (A-SRAM only)
RSVD | Reserved
CLKO-CLK1 | 2 Clock inputs (burst SRAM only)
GND | 24 Ground.
vCC3 | +3.3V Power Supply.
VCC5 1 +5V Power Supply.
50H7428 ©IBM Corporation, 1996. All rights reserved.
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High Performance SRAM Modules

Ordering Information

Part Number

Organization

Speed Leads Type Availability
IBM14N32643FPA-9 32K x 64 9 ns Access / 15 ns Cycle 160 Pentium Now
IBM14N32643FPA-11 32K x 64 11 ns Access/ 16 ns Cycle 160 Pentium Now
I1BM14N32646BPA-12 32K x 64 12 ns Access/ 15 ns Cycle 160 Async Now
IBM14N64643FPA-9 64K x 64 9 ns Access/ 15 ns Cycle 160 Pentium Now
IBM14N64643FPA-11 64K x 64 11 ns Access/ 15 ns Cycle 160 Pentium Now
IBM14N64646CPA-12 64K x 64 12 ns Access/ 15 ns Cycle 160 Async On request
©1BM Corporation, 1996. All rights reserved. 50MH7428
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Block Diagram

Synchronous module (256KB & 512KB):

DATA RAMs TAG RAMs
256KB uses 2 of 32K X 36 256KB uses 1 of 8K X 8
512KB uses 4 of 32K X 36 512KB uses 2 of 8K X 8

Module with X32 S-SRAM indevelop- | 4 DATA
ment now

A A
GND
; l
@
£ 2 g2 £ £ 9
S o o a b= o
o e < o i
= = | (O] E
< (Z) O e & %
& O = = O
=
: 5 3 9
o c
w 7,3
Asynchronous module (256KB):
DATA RAMs TAG RAMs
256KB uses 8 of 32K X 8 256KB uses 1 of 8K X 8
A { A A
DLATCH
l Ceh l
= 4 SRAM / TAG ADDR <9
< Q < o]
(&} E [a) o
& (E) o
- g
3:) (%) - Option to control data by either CE or WE =
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High Performance SRAM Modules

Burst Sequence Truth Table (Interleave Burst)

External Address A15-A2 (A1.40)
(0.0} ©,1) (1.0) (1,1)
1st Access A15-A2 (0,0) (0,1) (1,0) 1.1)
2nd Access A15-A2 (0,1) (0,0) (1,1) (1,0)
3rd Access A15-A2 (1,0) (1,1) (0,0) (0,1)
4th Access A15-A2 (1,1) (1,0) (0,1) (0,0)
Presence Detect Table
Part Number Module Burst Type Module Size PDO PD1 PD2 PD3 PD4
IBM14N32642FPA interleaved 256KB GND NC GND NC GND
IBM14N64642FPA Interleaved 512KB GND NC NC GND GND
IBM14N32646BPA Async 256KB NC GND GND NC GND
Absolute Maximum Ratings
Parameter Symbol Rating Units Notes
Power Supply Voltage (3.3V) Veea -0.5t04.6 v 1
Power Supply Voltage (5V) Vees -05t07 \ 1
Input Voltage Vin -0.5t06.0 v 1,2
Output Voltage Vour -0.5 10 Vs +0.5 \" 1,2
Operating Temperature Topr 010 +70 °C 1
Storage Temperature Tste -56 to +125 °C 1
Short Circuit Output Current lour 50 mA 1

ability.

2. See “Pin Definiton and Description” table on Page 5 for input/Qutput voltage symbols and definitions.

1. Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a
stress rating only and functional operation of the device at these or any other conditions above those indicated in the operational
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reli-

@IBM Corporation, 1996, All rights reserved.
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High Performance SRAM Modules

Recommended DC Operating Conditions (Tx=0 to 70°C)

Parameter Symbol Min. Typ. Max. Units Notes
Supply Voltage Voes 3.135 3.3 3.465 \Y 1,4
Supply Voltage Veos 4.75 5.0 5.25 v 1,4
Input High Voltage Vin 2.2 — 5.5 A 1,2,4
Input Low Voltage Vi -0.3 — 0.8 v 1,3,4
Output Current lout _— 5 8 mA 4

1. All voltages referenced to Vgg. All Vpp and Vgg pins must be connected.
2. Viu(Max)DC = 5.5 V, V;(Max)AC = 6.0 V (pulse width < 4.0ns)
3. Vit(Min)DC = - 0.3 V, VI{Min)AC= -1.5 V (pulse width < 4.0ns)
4. Input Voltage levels are tested to the following DC conditions: 1 microsecond cycle and 200 nanosecond set-up and hold times.

Capacitance (Tx=0 to +70°C, Vee3=3.3V £ 5%, Vgcs=5V + 5%, f=1MHz) Maximum values

IBM14N32642FPA and IBM14N64642FPA
Parameter Symbol Test Condition 256KB 512KB Units
Input Capacitance (Address) Cini Vin=0V 15 25 pF
Input Capacitance (Control, CE, OF) Cine Vin =0V 15 20 pF
Input Capacitance (WE, CLK) Cina Viy =0V 7 12 pF
Data 1/0 Capacitance (DQ0-DQ71) Cour Vour =0V 10 10 pF
Capacitance (Ta=0 to +70°C, Vcea=3.3V + 5%, Vees=5V + 5%, f=1MHz) Maximum values
IBM14N32646BPA
Parameter Symbol Test Condition 256KB Units
Input Capacitance (Address) A3 M Cing Viy =0V % pF
All others 10
Input Capacitance (CE, OE) Cinz Vin=0V 64 pF
Input Capacitance (WE) Cins Vin =0V 10 pF
Data I/O Capacitance (DQO-DQ71) Cout Vour = 0V 10 pF
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DC Electrical Characteristics (Ta= 0to +70°C, Vga=3.3V + 5%, Vos=5V + 5%)

IBM14N32642FPA and IBM14N64642FPA
Parameter Symbol Min. Max. Units Notes
Operating Current @ 3.3V / 5.0V IBM14N32642FPA I 550/ 150
Average Power Supply Operating Current DD1S mA 1
{OE = Vi, lout = 0) IBM14N64642FPA 1100/ 300
Standby Current @ 3.3V / 5.0V IBM14N32642FPA ' 50/20
Power Supply Standby Current lsp mA 1
(CS2 = Vi, CS2 = V), All other inputs = Vi or V.,
lour. = 0, CLK at 100MHz) IBM14NE4642FPA 100/ 40
Input Leakage Current IBM14N32642FPA 2
Input Leakage Current, any input Iy HA
(Vin = 0 &Vpp) 1BM14N64642FPA 4
Output Leakage Current IBM14N32642FPA o 2 pA
(Vour =0 &Von, OF = Viy) IBM14NG4642FPA 4
Output High Level
Output “H” Level Voltage (Ig=-8mA @ 2.4V) Vo 24 v
Output Low Level
Output “L” Level Voltage (lou=+8mA @ 0.4V) Vo 0.4 v
1. lgyr = Chip Output Current

DC Electrical Characteristics (Ta=0to +70°C, Vcg3=3.3V + 5%,Vees=5V + 5%)

IBM14N32646BPA

Parameter Symbol Min. Max. Units Notes

Operating Cutrent @ 3.3V/ 5.0V
Maximum Power Supply Operating Current

(Maximum Vg and Vees, lout = 0)

lcciz 480/ 150 mA 1

Standby Current @ 3.3V / 5.0V
Power Supply Standby Current
(Maximum Vcea and Vs, Vin S TS; Al other inputs = Vi or Vi Ise 40/20 mA 1

lour=0)

Input Leakage Current
Input Leakage Current, any input
(Vin=028&V¢c)

Qutput Leakage Current I
(Vour =0 &V¢c, OE = Vi) © 40

Output High Level
Output “H” Level Voltage (Ion=-8mA @ 2.4V) Vou 2.4 v

OQutput Low Level
Output “L” Level Voltage (Io=+8mA @ 0.4V) VoL 0.4 v

1. loyr = Chip Output Current

©IBM Corporation, 1996. All rights reserved. 50H7428
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AC Characteristics (Ty=0to +70°C, Vs=5.0V + 5%, Units in nsec)

Parameter Symbol - 9 - o Notes
Min. Max. Min. Max.

Cycle Time tovoLe 15.0 —_ 15.0 —
Clock Pulse High tcH 3.0 —_ 3.0 —
Clock Pulse Low ter 3.0 — 3.0 —
Clock to Output Valid tca — 9.0 — 11.0 3
Address Status Controller Setup Time tapscs 25 —_ 25 _
Address Status Controller Hold Time tapscH 0.5 — 0.5 —
Advance Setup Time taovs 25 — 2.5 —
Advance Hold Time tapvH 0.5 — 0.5 —
Address Setup Time tas 25 — 25 —_—
Address Hold Time tan 0.5 — 0.5 —
Chip Selects Setup Time tcss 25 — 25 —_
Chip Selects Hold Time tcsH 0.5 — 0.5 —_
Write Enables Setup Time twes 25 —_ 25 —
Write Enables Hold Time twen 0.5 —_ 0.5 —_
Data In Setup Time tos 2.5 —_ 2.5 —_—
Data In Hold Time ton 0.5 — 0.5 _—
Data Out Hold Time teax 3.0 —_ 3.0 —_ 3
Clock High to Output High Z tonz — 5.0 - 5.5 1,2,3
Clock High to Output Active taz 2.5 — 25 — 1,2,3
Output Enable to High Z tonz 2.0 55 2.0 6.5 1,3
Output Enable to Low Z torz 0.25 —_ 0.25 —_ 1,3
Output Enable to Output Valid toq — 5.0 —_ 6.0 3

1. Transitions are measured + 200 mV from steady state voltage.

2. Atany given voltage and temperature, Tcyz max is always less than Tz min for a given device and from device to device. For any

read cycle preceded by a write or deselect cycle, the data bus will transition glitch-free from HIZ to new RAM data.
3. See AC test loading figure on Page 12.
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AC Test Loading
+33V
317 Q
bDaQ o) 50 3 DQ
50 Q — 30pF 351 Q ___5pF

VL=15V v

Fig. 1 Test Equivalent Load Fig. 2 Test Equivalent Load
Output Capacitive Load Derating Curve

3.0

2.0 /

o ~

nanoseconds

0.0

-05 HF

R B N E—
0 15 30 45 60 75 90 105

picoFarads

The derating curve above is for a purely capacitive load on the output driver. For example, a
part specified at 8ns access time will behave as though it has an 8.5 ns access time if a 30
pF load with no DC component was attached to the output driver. The access time guaran-
teed in the datasheets are based on a 50 ohm terminated test load. For unterminated loads
the derating curve should be used. This curve is based on nominal process conditions with
worst case parameters Voo = 3.14 V, Ty = 70 °C.
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Synchronous SRAM Timing Diagram (Burst Read)

CLK(0,1)

CADS

CADV

ADDR
(A17-A3)

CWE(0:7)

DQ

Notes:

1. Q1(A) and Q2(A) refer to output for Address A1 and A2 respectively.
2. Q2(B),Q2(C) and Q2(D) refer to output from subsequent intemal burst counter addresses.
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Synchronous SRAM Timing Diagram (Burst Write)

CLK(0,1)
CADS
CADV
ADDR
(A17-A3)
CWE(0:7)
CCS
! | I
N I
COE I
] |
w1t | | |
ps, ton | tos, ton tos, ton
DQ D1(A) ! D2(e) D2(B)
| e} —
| ! I |
Notes: ! ! ! ! ! !
1. D1(A) and D2(A) refer to data written to addresses A1 and A2.
2.  D2(B) refers to data written to a subsequent internal burst counter address.
©IBM Corporation, 1996. All rights reserved. 50H7428
Use is further subject to the provisions at the end of this document. SA14-4702-02
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Asynchronous SRAM Timing Diagram (Read)

tavay
SN >kl

‘avav
CE t
(ECST) ~de————— gty ———» F/
. ~—epoz —
ELQX
TaLov — ~—!GHoz —*
HIGH Z ‘eLax HIGH Z
DQ — < DATA VALID EEEE———
lee - — Y e P e ‘ermcor —
Vee, SUPPLY CURRENT
s8
Notes:
1. Addresses valid prior to or coincident with CE going low.
Read Cycle
Data
Parameter Symbol Unit Notes
Min. Max.
Read Cycle Time tavav 12 ns 2
Address Cycle Time tavav 12 ns
Enable Access Time terav 12 ns 3
Output Enable Access Time tarav 6 ns
Output Hold from Address Change taxax 3 ns 4,56
Enable Low to Output Active teLax 4 ns 4,5,6
Enable High to Output High-Z teHaz 0 7 ns 4,5, 6
Output Enable Low to Output Active toLox 0 ns 4,56
Output Enable High to Output High-Z teraz [} 6 ns 4,5,6
Power Up Time teniceH o] ns
Power Down Time tenicoL 12 ns
1. CWE(D:7) is high for read cycle.
2. Alitimings are referenced from the last valid address to the first transitioning address.
3. Addresses valid prior to or coincident with CE going low
4. Atany given voltage and temperature, tjgz (Max) < tg gx (Min), and tgyoz (Max) < tg ax (Min), both for a given device and from
device to device.
5. Transition is measured =500 mv from steady-state voltage.
6. This parameter is sampled and not 100% tested.
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Asynchronous SRAM Timing Diagram (Write Cycle 1)

tavav
ADDR
(A17-A3)
» tavwr - - Yyrax
E
(ECS1)
- Ywews -
twien
CWED:T) -
-« Yy —— ~— YvwH > DX
D(DATA IN) DATAVALID _
t WHQX
Q(DATA OUT) HIGHZ HIGH Z
Notes:
1. A write occurs during the overlap of COE low and CWE low..
2. 1§ COE goes low coincident with or after CWE goes low, the output will remain in a high impedance state.
Write Cycle 1 (WE Controlled)
DATA
Parameter Symbol Unit Notes
Min. Max.
Write Cycle Time tavav 12 ns 1
Address Setup Time tavwi 0 ns
Address Valid to End of Write tavwh 10 ns
Write Pulse Width o 10 ns
'WLEH
Write Pulse Width G High s 9 ns 2
'WLEH
Data Valid to End of Write tovwH 6 ns
Data Hold Time twHpx 0 ns
Write Low to Output High-Z twiaz 0 6 ns 3,4,5
Write High to Output Active twHax 2 ns 3,4,5
Write Recovery Time twHAx 0 ns
1. All timings are referenced from the last valid address to the first transitioning address.
2. If Vin £ COE, the output will remain in a high impedance state
3. Atany given voltage and temperature , twioz (max) < twuax (min), both for a given device and from device to device.
4. Transition is measured £500 mv from steady state voltage.
5. This parameter is sampled and not 100% tested.
©IBM Corporation, 1996. All rights reserved. 50H7428
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Asynchronous SRAM Timing Diagram (Write Cycle 2)

tavay

o K X

tAVEH

(ECSY)
e e tavm \ d temax

teren
l e e terwm
CWED7) /
tovern — | - | tenpx
Q(DATA OUT) HIGH Z
Notes:
1. Awrite occurs during the overlap of COE low and CWE low.
Write Cycle 2 (OE Controlled)
DATA
Parameter Symbol Unit Notes
Min. Max.
Write Cycle Time tavav 12 ns
Address Setup Time taver 0 ns
Address Valid to End of Write taven 10 ns
Enable to End of Write :ELE“ 9 ns 3,4
ELWH

Data Valid to End of Write toven 6 ns
Data Hold Time teHpx [ ns
Write Recovery Time teHAX 0 ns

1. A write occurs during the overlap of COE low and CWE low

2. All timings are referenced from the last valid address to the first transitioning address.

3. It COE goes low coincident with or after CWE goes low, the output will remain in a high impedance state.

4. If COE goes high coincident with or before CWE goes high, the output will remain in a high impedance state.
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Layout Drawing - 256KB (32K x 64), 160-pin Synchronous module

Front View:
§ [ ] [ ] P il g [} :
IIHIIIIIIIIHIIIIIHIIIIIIIIIII||IIIIIHIIIIHIIIIIIIIIIIIIIEIIIlllj O T o T [.F
:60 1.960 12L!:122 2,160 o | .110 (2X)
Back View:

QI]I]|]|]l][lI][I]]I]Hl]ﬂl][l[I]I][ﬂ][Iﬂl][ll][[]I]I]ﬂﬂUﬂﬂHMﬂﬂ;ﬂﬂﬂ[[ﬂﬂﬂ]]ﬂﬂ[ﬂﬂﬂ]ﬂﬂlﬂ]ﬂMﬂ]]ﬂﬂﬂﬂﬂMﬂ%{

Uses Burndy connector parthumber CELP2X80SC-3Z48
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Layout Drawing - 128KB (64K x 64), 160-pin Synchronous module

Front View:
o
8
3 ﬂ[ﬂﬂ[ﬂ]ﬂ[ﬂﬂ]ﬂﬂﬂﬂﬂﬂﬂﬂﬂ]ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ]ﬂﬂ[r‘l ﬂﬂlﬂﬂﬁﬂﬂﬂmﬂﬂmmmﬂﬂﬂﬂﬂﬂﬂ]ﬂﬂ]ﬂﬂﬂ[r—
lle 1.960 12J4‘ 2.160 L1110 (2X)
_In \ \ nm. IR 1| \| HII

[l][[]ﬂ[l][l]ﬂ[ll][ﬂ][ﬂ]l]ﬂﬂl]ﬂﬂﬂ]l]ﬂﬂ[lﬂﬂ[l]ﬂl][ﬂﬂﬂﬂlﬁ]ﬂﬂﬂﬂﬂ]ﬂ[ﬂﬂﬂﬂ[ﬁﬂﬂﬂﬂﬂﬂ[ﬂ]ﬂ]ﬂﬂﬂﬂﬂ]ﬂﬂﬂml}r

42 43
Uses Burndy connector partnumber CELP2X80SC-3248
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IBM14N3264
IBM14N6464
High Performance SRAM Modules

Layout Drawing - 256KB (32K x 64), 160-pin Asynchronous module
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Latest Release; EC # E21061; Dt 12/05/95
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