IBM11J4360DL

4M x 36 5.0V IC DRAM Card

Features

» Industry Standard 88Pin IC DRAM Card
» Performance:

-70
Irac |RAS Access Time 70ns
tcac |CAS Access Time 25ns
1aa |Access Time From Address 42ns
tac |Cycle Time 130ns
tec |Fast Page Mode Cycle Time 45ns

« Industry Standard DRAM functions & timings
+ High Performance CMOS process

 Single 5.0V, + 0.25V Power Supply

All inputs buffered except RAS and DATA inputs
Multiple RAS inputs for x18 or x36 selectability
12/11 Addressing (Row/Column)

Optional Fast Page Mode access cycle ___
Refresh Modes: RAS-Only, CAS before RAS
and BBU (Battery Backup)

+ 4096 refresh cycles distributed across 256ms

« Polarized Connector

s s e o »

Description

The IBM11J4360DL is a 16MB industry standard
88-pin IC DRAM card. It is organized as a 4M x 36
high speed memory array. It is built using 8- 4Mx4
devices, 4- 4Mx1 devices and is compatible to the
JEDEC/PCMCIA/JEIDA 88-pin standard. Each bit is
uniquely addressed via 22 address bits. The x4
Drams require 12 ROW/10 COLUMN addresses and
the x1 DRAMS require 11ROW/11 COLUMN
addresses. The highest order ROW addresses must
be sent as the highest order COLUMN address to
satisfy both DRAM requirements. Improved system
performance is provided by the on-card buffering of
selected input signals. The specified timings include
all buffer, net and skew delays, which allow the sys-
tem designer to work with a simpler interface. The
DQ and RAS signals are not buffered, which pre-

serves the access specification of 70ns. Multiple
RAS inputs are used to conserve power by allowing
individual bank selection. In the x36 configuration the
memoryis a single bank, each having four unique
bytes. The x18 configuration may be utilized as
twabanks each having two_unique bytes. Only one
bank is activated by each RAS, leaving the other
banks in standby mode, thus saving power. Al IBM
IC DRAM cards are packaged in a rugged metal
case for maximum device protection in portable
applications. The related 4M x 32 version of this
ICDRAM card is IBM11J4320DLA
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1BM11J4360DL.

4M x 36 5.0V IC DRAM Card

Pin Description Pinout
RASO-RAS3 |Row Address Strobe Pin# |Name Pin# |Name Pin# |Name Pin# |Name
TAS0-TAS3 |Column Address Strobe 1 Vss 23 | CASO | 45 Vss 7 Vss
WE Readwrite Input 2 DQO 24 CAS1 46 DQ18 68 CAS3
o AT Addross Inputs 3 DQi 25 NC 47 DQ19 69 NC
4 DQ2 28 RAS2 48 DQ20 70 WE
?22‘57'29;?3% Data Inputioutput 5 DQ3 27 Vee 49 | pa2t | 71 PD1
PQB, PQ17, _ 3 DQ4 28 PD2 50 DQ22 72 PD3
PQ26, PQ3s  |Parity Data Input/Output 7 DQS5 29 PD4 51 DQz3 | 73 Vss
Veo Pawer (+5V) 8 DQ6 30 PD6 52 DQ24 74 PD5
Ves Ground 9 Voo 31 NC 53 DQ25 75 PD7
e I—— 10 DQ7 a2 NC 54 PQ26 76 PD8
1 NC 33 PQ17 55 NC 77 NC
PD1 -PD8 Presence Detects 12 Eyn 32 Yer) 56 Ves 78 NG
13 AD 35 NC 57 Al 79 PQ35
14 A2 36 DQ10 58 A3 80 DQ27
15 Vee 37 Vee 59 A5 81 DQ28
16 Ad 38 DQ11 60 A7 82 DQ29
17 NC 39 DQ12 61 A9 83 DQ30
18 A6 40 DQ13 62 At 84 DQ31
19 A8 41 DQ14 63 Vss 85 DQ32
20 A10 42 DQ15 64 NC 86 DQ33
21 NC 43 DQ16 85 NC 87 DQ34
22 RASO 44 Vss 66 CAS2 88 Vss
1. DQ numbering is compatible with non parity (x32) ve_rsion)

Ordering Information

Part Number Organization Speed Notes
For 80ns applications use this 70ns Part Number.
1BM11J4360DLA-70 4M x 36 70ns Be aware if the application makes use of PD's, PD6
& PD7 are different from the 70ns version.
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IBM11J4360DL

4M x 36 5.0V IC DRAM Card

Block Diagram
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IBM11J4360DL

4M x 36 5.0V IC DRAM Card
Truth Table
: =SS =RE wE Row Column .

Function RAS CAS WE Address Address Ali DQ bits
Standby H X X X X High Impedance
Read H Row Col Valid Data Qut
Early-Write L L L Row Col Valid Data In
f;s‘c’;glge Mode - Read: L Hol H Row Col Valid Data Qut
Subsequent Cycles L H-L H N/A Col Valid Data Out
e Mode - Write: L HoL L Row Col Valid Data In
Subsequent Cycles L H-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 X X High Impedance

Presence Detect

Pin -70
PD1 (PD1 - PD4: Addressing/Dram Type) Vss
PD2 Vss
PD3 NG
PD4 Vss
PD5 { Number of Banks/Qrganization) NC
PD6 ( Speed) Vsg
PD7 NC
PD8 (Refresh Type) NC

1. NC=OPEN, Vgg = GND
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IBM11J4360DL

4M x 36 5.0V IC DRAM Card

Absolute Maximum Ratings

Symbol Parameter Rating Units Notes
Vee Power Supply Voltage 05t +7.0 v 1
Vi Input Voltage (RAS & DATA) 0.51t0 Vg +0.5,7.0 v 1

Input Voitage {Redriven Signals) 0510 Ve +05 Y 1

Vout Quiput Voltage 0510 +6.0 \Y 1

Topr Operating Temperature Oto +55 °C 1

Tsta Storage Temperature -40 to +85 °C 1
Pp Power Dissipation 10.8 W 1,2

lout Short Circuit Output Current 50 mA 1

ods may affect reliability.
2. Maximum power occurs when all banks are active.

1. Stresses greater than those listed may cause permanent damage to the device. This is a stress rating only, and device functional
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri-

Recommended DC Operating Conditions (T, =0to 55°C)

64G1724
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Symbol Parameter Min Typ Max Units Notes
Vec  |Supply Voltage 475 5.0 5.25 \ 1
Vi, Input High Voltage (RAS & DATA) 24 — Vec+ 0.5 v 1

Input High Voltage (Redriven Signals) 2.0 — Vee A 1
Vi Input Low Voltage (RAS & DATA) 05 — 0.8 \% 1
Input Low Voltage (Redriven Signals) 0.0 — 0.8 \ 1
1. All voltages referenced to Vgs.
Capacitance (Th=0to +55°C, Ve = 5.0 + 0.25V)
Symbol Parameter Max Units Notes
Ciy Input Capacitance (A0~A9) 15 pF
Ci Input Capacitance (RAS) 57 pF
Cis Input Capacitance (CAS) 15 pF
Cig Input Capacitance (WE) 20 pF
Crot Output Capacitance (DQ0~DQ34) 25 pF
Cioz Output Capacitance (PQ8, PQ17, PQ26, PQ35) 30 pF
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IBM11J4360DL

4M x 36 5.0V IC DRAM Card

DC Electrical Characteristics (T, =0t0+55°C, Voc =5.0 £ 0.25V)

Symbol

Parameter

Min

Max

Units

Notes

ICC1

Operating Current
Average Power Supply Operating Current
(RAS, CAS, Address Cycling: tg¢ = tac min)

1000

mA

‘CCZ

Standby Current (TTL)
Power Supply Standby Current
(RAS = CAS 2Viy)

24

mA

lces

HAS Only Refresh Current
Average Power Supply Current, RAS Cnly Mode
(RAS Cycling, CAS 2V . 1ac = 1gc min)

1000

mA

leca

Fast Page Mode Gurrent
Average Power Supply Current, Fast Page Mode
(RAS = V., CAS, Address Cycling: tpc = tpc min)

800

mA

1,2,3

lecs

Standby Current (CMOS)
Power Supply Standby Gurrent
(RAS = CAS = V¢ - 0.2V)

24

mA

lecs

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

70

1000

mA

leer

Battery Backup Refresh Current
Average Power Supply Current during Battery Backup refresh
(CAS < Vi, WE 2 Vi, tans < 1uSec, tpe = 1251Sec)

3.8

mA

Iy

Input Leakage Current

Input Leakage Current, any input
(0.0 < Viy < (Ve < 6.0V))

All Other Pins Not Under Test = 0V

RAS

+60

CAS ,ADD

+10

WE

+20

pA

loq)

Output Leakage Current
{Doyr is disabled, 0.0 < Vo1 < Vec)

+20

Vou

Output High Level
Output "H" Level Vollage {loyr = -2mA @ 2.4V)

VoL

Output Low Level

Output "L" Level Voltage {loyr = +2mA @ 0.4V)

0.4

1. lgct, does, Icca and Iges depend on cycle rate.
2. lcci. lccs 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 Igcq, it can be changed once or less when TAS = Viy
4. Refresh current is specified for the X32 configuration using One Bank
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IBM11J4360DL

4M x 36 5.0V IC DRAM Card

AC Characteristics (T, =0to+55°C, Voo = 5.0+ 0.25V)

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

2. Aninitial pause of 200ps is required after power-up followed by 8 AAS AS only refresh cycles before proper device operation is
achieved. In case of using internal refresh counter, a minimum of 8 TAS before RAS refresh cycles instead of 8 RAS only refresh
cycles is required.

3. The specified timings include buffer, loading and skew delays: 2ns minimum, 10s (CAS, WE) or 11ns (Address) maximum delay, no
pulse shrinkage. The data and RAS signals are not buffered, which preserves the DRAMs access specifications of 70ns

4. AC measurements assume iy = 5ns.

Read, Write, and Refresh Cycles (Common Parameters)

Symbol Parameter i 0 Ve Units Notes

tRe Random Read or Write Cycle Time 130 — ns

tre  |RAS Precharge Time 50 — ns

ice |CAS Precharge Time 10 — ns

s |FAS Pulse Width 70 10K ns

tcas  |CAS Pulse Widih 21 — ns 2

tasp  |Row Address Setup Time 7 — ns

Tran  |Row Address Hold Time 8 — ns

tasc  |Column Address Setup Time 2 — ns

tcan  |Column Address Hold Time 15 — ns

taco  |HAS to CAS Delay Time 18 45 ns 2

taap  |RAS to Column Address Delay Time 13 28 ns 3

tasn  |RAS Hold Time 25 — ns

tcsn |CAS Hold Time 70 — ns

tcrp  |CAS to BAS Precharge Time 15 —_ ns

tozc  |CAS Delay Time from Dyy 0 — ns

R Column Address Hold Time Referenced 1o RAS — — ns 4
tr Transition Time (Rise and Fall) 3 50 ns

-

. The minimum igag requires tcsy 1o be met for both writes and reads. Also, because of the buffer, the minimum toas for a read cycle
must be extended to guaraniee the data out windaw ( toy) in the application. For example, a tcag of 21ns plus a minimum ton of
2ns would result in turning data out of the card at 23ns (6ns before max tgag of 29ns).

2. Operation within the trep (max) limit ensures that tgag (max) can be met. tgcp (max) is specified as a reference point only: if trep is

greater than the specitied trop (max) limit, then access time is controlled by 1cac.

3. Operation within the trap (Max) limit ensures thal tgac (max) can be met. 1gap (Max) is specitied as a reference point only: If trap

is greater than the specified trap (max) limit, then access lime is controlled by 1a4.

4. This timing parameter is not applicable to this product, but may apply 1o a related product in this family.
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IBM11J4360DL =5=
4M x 36 5.0V IC DRAM Card
Write Cycle
Symbol Parameter 70 Units Notes
Min Max
twes  |Write Command Set Up Time 2 — ns
twen  |Write Command Hold Time 16 — ns
twe  |Write Command Pulse Width 15 — ns
taw.  |Write Command to RAS Lead Time — — ns 1
towe |Write Command to CAS Lead Time — — ns 1
twor |Write Command Hold Time Referenced to RAS — — ns 1
tovr  |Data Hold Time Referenced to RAS — — ns 1
tos Dy Setup Time 0 — ns
ton Dy Hold Time 20 — ns
1. This timing parameter is not applicable to this product, but may be appticable 10 a related product in this family.
Read Cycle
Symbol Parameter 70 Units Notes
Min Max
trac  |Access Time from AAS — 70 ns 1,2
tcac  |Access Time from CAS — 25 ns 1,2
1an Access Time from Address — 42 ns 1,2
tres  |Read Command Setup Time 2 — ns
tacn  |Read Gommand Hold Time to CAS 0 - ns 3
tary  {Read Command Hold Time to RAS 5 — ns 3
frar | Golumn Address to RAS Lead Time 42 — ns
tca.  |Column Address to TAS Lead Time — — ns 4
tez  |CAS 1o Output in Low-Z 2 — ns
Ton Output Data Hold Time 2 — ns
tcop  |CAS to Dy Delay Time 25 — ns
torr  |Output Buffer Turn-off Delay 2 29 ns 5

. Access time is determined by the fater of taac, tcac, taa O lcpa,
. Measured with two TTL loads and 100pF.
. Either 1gcH or tapn must be satisfied for a read cycle.

Do WN -

. This timing parameter is not applicable to this product, but may be applicable to a related product in this family.
. torr (Max) defines the fime at which the output achieves the open circuit condition and is not referenced to output vollage levels.
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==7= IBM11J4360DL
4M x 36 5.0V IC DRAM Card
Fast Page Mode Cycle
-70
Symbol Parameter Units Notes
Min Max
toc Fast Page Mode Cycle Time 45 — ns
Trasp | Fast Page Mode RAS Pulse Width 70 10K ns
fcpry | RAS Hold Time from CAS Precharge 45 — ns
tcea | Access Time from TAS Precharge — 50 ns 1,2
1. Access time is determined by the latter of trac, Icac, 1cpa, 1aa-
2. Access lime assumes a foad of 100pf.
Refresh Cycle
-70
Symbol Parameter Units Notes
Min Max
—
1 CAS Hold Time__ 18 _ ns
CHR  |(CAS before RAS Refresh Cycle)
CAS Setup Time_ -
lesr | (CAS before RAS Refresh Cycle) 15 ns
WE Setup Time _
Wwre | CAS before RAS Refresh Cycle) 18 - ns
t WE Hold Time___ s _ ns
WRH  |(CAS before RAS Refresh Cycle)
taec  |RAS Precharge to CAS Hold Time 8 — ns
trer  |Refresh Period — 256 ns 1
1. 4096 refreshes are required every 256ms.
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IBM11J4360DL

4M x 36 5.0V IC DRAM Card
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IBM11J4360DL

4M x 36 5.0V IC DRAM Card

Write Cycle (Early Write)
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IBM11J4360DL

4M x 36 5.0V IC DRAM Card

Fast Page Mode Read Cycle
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IBM11J4360DL

4M x 36 5.0V IC DRAM Card

Fast Page Mode Write Cycle
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IBM11J4360DL

4M x 36 5.0V IC DRAM Card

RAS Only Refresh Cycle
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£S5 IBM11J4380DL
4M x 36 5.0V IC DRAM Card
CAS Before RAS Refresh Cycle
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1BM11J4360DL

4M x 36 5.0V IC DRAM Card

Layout Drawing
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