IBM0165805B
IBM0165805P

8M x 8 12/11 EDO DRAM

Features
» 8,388,608 word by 8 bit organization ¢ Read-Modify-Write
» Single 3.3 £ 0.3V power supply ¢ Performance:
» Extended Data Out -50 -60
. CAS before RAS Refresh trac | RAS Access Time 50ns 60ns
) ) tcac | CAS Access Time 13ns 15ns
- 4096 cycles/Retention Time
taa | Column Address Access Time 25ns 30ns
* RAS Only Refresh trc | Cycle Time 84ns 104ns
- 4096 cycles/Retention Time typc | Hyper Page Mode Cycle Time | 20ns 25ns
e 64ms Standard Power (SP) Retention Time « Max. Power Dissipation (-50)

- Active: 504mW

» 128ms Low Power (LP) Retention Time - Standby (SP version): 2.0 mA

» Hidden Refresh - Standby (LP version): 0.2 mA
» Self Refresh (400uA) - LP Version Only e Package: SOJ-32 (400mil), TSOP-32 (400mil)
Description

The IBM0165805B/P is a dynamic RAM organized multiplexed (12 are strobed with RAS, 11 are
8,388,608 words by 8 bits. This device is fabricated strobed with CAS). They are packaged in a 32 pin
in IBM’s most advanced CMOS silicon gate process plastic SOJ (400milx825mil), and a 32pin plastic

technology. The circuit and process design allow TSOP type Il (400milx825mil).The IBM0165805P
this DRAM to achieve high performance and low parts are low power devices supporting Self
power dissipation. The IBM0165805B/P operates Refresh and a 128ms retention time.

with a single 3.3 + 0.3V power supply, and inter-
faces directly with either TTL or CMOS levels. The
23 addresses required to access any bit of data are

Pin Assignment s (Top View) Pin Description
RAS Row Address Strobe
vee 2 O Ves CAS Column Address Strobe
oo [ 2 o7 WE Read/write Input
3
vor voe AO - A11 Address Inputs
oz U 4 1105 —
vos O 8 /o4 OE Output Enable
ne [ 6 Vss 1/00 - I/07 Data Input/output
vee U7 e Vee Power (+3.3V)
we U 8 OF
RAS [ 9 NC Vss Ground
A0 10 A1l
a1 A10
A U] 12 A9
a3 [ 18 A8
as ] 14 A7
A5 15 A6
vee U 16 Vss
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IBM0165805B
IBM0165805P
8M x 8 12/11 EDO DRAM

Ordering In formation

Part Number Power Self Refresh | Power Supply = Speed Package Notes
IBM0165805BJ3D-50 SP No 3.3V 50ns 400mil SOJ 32 1
IBM0165805BJ3D-60 SP No 3.3V 60ns 400mil SOJ 32 1
IBM0165805BT3D-50 SP No 3.3V 50ns 400mil TSOP 32 1
IBM0165805BT3D-60 SP No 3.3V 60ns 400mil TSOP 32 1
IBM0165805PT3D-50 LP Yes 3.3V 50ns 400mil TSOP 32 1
IBM0165805PT3D-60 LP Yes 3.3V 60ns 400mil TSOP 32 1

1. SP = Standard Power version (IBM0165805B); LP = Low Power version (IBM0165805P)
Blo ck Diagram
1/00 /01 /02 /03 /04 /05 1/06 1/07
Vcec Vss
8 8
Data In Buffer Data Out Buffer OE
WE ——d
& ! !
4 .
[ 8 8
I No. 2 Clock
CAS Generator | __
Column
A — 11 Address 11 Column Decoder
Al — Buffer (11)
A2 Sense Amp and I/O Gate 8
A3 —» Refresh ~
A4 —> Controller e - 2048x8 -
A5 — |
A6 —| Refresh
A7 —~ Counter (12) =
A8 —» > % ! Memory
A9 —»| Row 2 4996 Array
A10— Address 12 o |
ALl 5 Buffer (12) z 4096 x 2048 x 8
¥ 04
SRS No. 1 Clock [
RAS — Generator f
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Truth Table

Function

Standby

Read
Early-Write
Delayed-Write

Read-Modify-Write

EDO (Hyper Page) Mode
Read

EDO (Hyper Page) Mode
Write

EDO (Hyper Page) Mode
Read-Modify-Write

RAS-Only Refresh
CAS-Before-RAS Refresh

Hidden Refresh

Self Refresh (LP version only)
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GA14-4254-02
Revised 11/97

1st Cycle
2nd Cycle
1st Cycle
2nd Cycle
1st Cycle
2nd Cycle

Read

Write

RAS

rr|\r - r|jr -r|/r - |- I

T
J.
-

L-H-L

L-H-L
H-L

OFE Row
X X
L Row
X Row
H Row
L-H Row
L Row
L N/A
X Row
X N/A
L-H Row
L-H N/A
X Row
X
L Row
X Row
X X

Column
Address | Address

X
Col.
Col.
Col.
Col.
Col.
Col.
Col.
Col.
Col.
Col.
N/A
N/A
Col.

Col.

IBM0165805B
IBM0165805P
8M x 8 12/11 EDO DRAM

I/00 - 1/107

High Impedance
Data Out
Data In
Data In
Data Out, Data In
Data Out
Data Out
Data In
Data In
Data Out, Data In
Data Out, Data In
High Impedance
High Impedance
Data Out
Data In

High Impedance
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IBM0165805B
IBM0165805P
8M x 8 12/11 EDO DRAM

Absolute Maxi mum Ratings

Symbol Parameter Rating Units Notes
Vee Power Supply Voltage -0.5t04.6 \% 1
Vin Input Voltage -0.5 to min (V¢c+0.5, 4.6) \% 1
Vour Output Voltage -0.5 to min (V¢c+0.5, 4.6) \Y; 1
Topr Operating Temperature 0to +70 °C 1
Tste Storage Temperature -55 to +150 °C 1

Po Power Dissipation 1.0 W 1
lout Short Circuit Output Current 50 mA 1

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-
ability.

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

Symbol Parameter Min. Typ. Max. Units Notes
Vee Supply Voltage 3.0 3.3 3.6 \ 1
ViH Input High Voltage 2.0 — Vee +0.3 \Y 1,2
Vi Input Low Voltage -0.3 — 0.8 \ 1,2

1. All voltages referenced to Vss.
2. V| may overshoot to V¢ + 2.0V for pulse widths of < 4.0ns with 3.3 Volt. V|_ may undershoot to -2.0V for pulse widths < 4.0ns
with 3.3 Volt. Pulse widths measured at 50% points with amplitude measured peak to DC reference

Capacitanc e (Ta=0to +70°C, Vcc=3.3 + 0.3V, f=1MHz)

Symbol Parameter Min. Max. Units Notes
Cn Input Capacitance (AO - A11) — 5 pF
Ci Input Capacitance (RAS, CAS, WE, OE) — 7 pF
Cis Data I/O Capacitance (1/00 - 1/07) — 7 pF
©IBM Corporation. All rights reserved. 88H2009
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DC Electrical Characteristic S (Ta=0to +70°C, Ve = 3.3 £0.3V)

Symbol

leca

ICCZ

lecs

ICC4

lecs

lcce

lecr

hw

low
Von

VoL

Parameter
Operating Current -50
Average Power Supply Operating Current
(RAS, CAS, Address Cycling: trc = trc min) -60

Standby Current (TTL)
Power Supply Standby Current
(RAS =CAS = V|H)

RAS Only Refresh Current .50
Average Power Supply Current, RAS Only Mode

(RAS Cycling, CAS = V|4 trc = trc min) -60
EDO Mode Current -50
Average Power Supply Current, Hyper Page Mode

(RAS =V,, CAS, Address Cycling: tpc = tpc min) -60
Standby Current (CMOS) LP version
Power Supply Standby Current )
(RAS = CAS =V - 0.2V) SP version
CAS Before RAS Refresh Current .50
Average Power Supply Current, CAS Before RAS Mode

(RAS, CAS, Cycling: trc = trc min) -60

Self Refresh Current (LP version only)

Average Power Supply Current during Self Refresh

CBR cycle with RAS = tgass (min); CAS held low;

WE = Vcc - 0.2V; Addresses and Dy = V¢ - 0.2V or 0.2V.

Input Leakage Current
Input Leakage Current, any input
(0.0 =V |y = Vo), All Other Pins Not Under Test = 0V

Output Leakage Current
(DOUT is disabled, 0.0 = Vour 2 Vcc)

Output High Level (TTL)
Output “H” Level Voltage (loyt = -2mMA)

Output Low Level (TTL)
Output “L” Level Voltage (Ioyt = +2mA)

1. lcca leess lecas lccs depend on cycle rate.

2. lcc1, leca depend on output loading. Specified values are obtained with the output open.

3. Column address can be changed once or less while RAS =V, and CAS =V,,.
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Min.

2.4

Max.

140
115

130
110
100

80
200

140
115

400

+2

+2

0.4

IBM0165805B
IBM0165805P
8M x 8 12/11 EDO DRAM

Units

mA

mA

mA

mA

HA
mA

mA

HA

HA

HA

Notes

1,23

1,3

1,2,3

1,2
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IBM0165805B
IBM0165805P
8M x 8 12/11 EDO DRAM

AC Characteristic S (Ta=0to +70°C, V¢c=3.3 £ 0.3V)

1. An initial pause of 100us 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.

2. AC measurements assume tr=2ns.

3. Viy(min.) and V, (max.) are reference levels for measuring timing of input signals. Also, transition times are measured between V|4
and V).

4. Valid column addresses are only AO through A10.

Read, Write, Read-Modify-Write and Refresh Cy cle (Common Parameters)

-50 -60
Symbol Parameter Units Notes
Min. Max. Min. Max.

tre Random Read or Write Cycle Time 84 — 104 — ns 1
trp RAS Precharge Time 30 — 40 — ns

tep CAS Precharge Time 8 — 10 — ns
tras RAS Pulse Width 50 100k 60 100k ns 1
tcas CAS Pulse Width 8 100k 10 100k ns 1
tasr Row Address Setup Time 0 — 0 — ns
trRAH Row Address Hold Time 7 — 10 — ns
tasc Column Address Setup Time 0 — 0 — ns
tcan Column Address Hold Time 7 — 10 — ns
trep RAS to CAS Delay Time 11 37 14 45 ns 2
traD RAS to Col. Address Delay Time 9 25 12 30 ns 3
trsH RAS Hold Time 8 — 10 — ns
tesH CAS Hold Time 40 — 50 — ns 1
tcrp CAS to RAS Precharge Time 5 — 5 — ns 1
tozo OE Delay Time From Dy 0 — 0 — ns 4
toze CAS Delay Time From Dy 0 — 0 — ns 4

tr Transition Time (Rise and Fall) 1 50 1 50 ns 5

1. In a Test Mode Read cycle, the value of tgac, taa, tcac and tcpa are delayed by 5ns from the specified value. These parameters
must be adjusted in Test Mode cycles by adding 5ns to the specified value. Associated timings must also be adjusted by 5ns.

2. Operation within the tgcp(max.) limit ensures that tgac(max.) can be met. tgcp(max.) is specified as a reference point only. If tgcp
is greater than the specified tgcp(max.) limit, then access time is controlled by tcac.

3. Operation within the tgap(max.) limit ensures that tgac(max.) can be met. 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.

4. Either tpzc or tpzo must be satisfied.

5. AC measurements assume ty = 2ns

©IBM Corporation. All rights reserved. 88H2009
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IBM0165805B
IBM0165805P
8M x 8 12/11 EDO DRAM

Write Cy cle
-50 -60
Symbol Parameter - ) Units Notes
Min Max. Min Max
twes Write Command Set Up Time 0 — 0 — ns 1
twen Write Command Hold Time 7 — 10 — ns
twp Write Command Pulse Width 7 — 10 — ns
trwL Write Command to RAS Lead Time 8 — 10 — ns
towL Write Command to CAS Lead Time 8 — 10 — ns
toep OE to Dy Delay Time 13 — 15 — ns 2
tbs D)y Setup Time 0 — 0 — ns 3
ton Dy Hold Time 7 — 10 — ns 3

1. twes, trwos tcwps tawp @nd tcpwp 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 trywp = trwp(Min.), tewp = tewp(Min.), tawp = tawp(min.), and tcpwp 2 tcpwp(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 sets of con-
ditions is satisfied, the condition of the data out (at access time) is indeterminate.

2. Either tcpp or togp must be satisfied.

3. These parameters are referenced to CAS leading edge in early write cycles and to WE leading edge in Read-Modify-Write cycles.
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IBM0165805B

IBM0165805P
8M x 8 12/11 EDO DRAM

Read Cycle
-50 -60
Symbol Parameter - ) Units Notes
Min Max. Min Max
trac Access Time from RAS — 50 — 60 ns 1,2,3,5
teac Access Time from CAS — 13 — 15 ns 1,2,5
tan Access Time from Address — 25 — 30 ns 1,2,5
toea Access Time From OE — 13 — 15 ns 1,5
tres Read Command Setup Time 0 — 0 — ns
treH Read Command Hold Time to CAS 0 — 0 — ns 6
tRRH Read Command Hold Time to RAS 0 —_ 0 — ns
trAL Column Address to RAS Lead Time 25 — 30 — ns 1
toz CAS to Output in Low-Z 0 — 0 — ns 5
toez Output Buffer Turn-Off Delay From OE 0 13 0 15 ns 7
teop CAS to Dy Delay Time 13 — 15 — ns 4
torr Output Buffer Turn-Off Delay 0 13 0 15 ns 7
toes OE Setup Time Prior to CAS 5 — 5 — ns
torp OE Setup Time Prior to RAS (Hidden Refresh) 0 — 0 — ns
1. In a Test Mode Read cycle, the value of trac, taa, tcac @nd tcpa are delayed by 5ns from the specified value. These parameters

~N o 0 b

must be adjusted in Test Mode cycles by adding 5ns to the specified value. Associated timings must also be adjusted by 5ns.

. Operation within the tgcp(max.) limit ensures that tgac(max.) can be met. tgcp(max.) is specified as a reference point only. If trep

is greater than the specified trcp(max.) limit, then access time is controlled by tcac.

. Operation within the tgap(max.) limit ensures that tgac(max.) can be met. 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.

. Either tcpp or togp must be satisfied.

. Measured with the specified current load and 100pF.

. Either trcy or trry Must be satisfied for a read cycle.

. torp(max.) and togz(max.) define the time at which the output achieves the open circuit condition and are not referenced to output

voltage levels.
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IBM0165805B
IBM0165805P
8M x 8 12/11 EDO DRAM

Read-Modify-Write Cy cle

-50 -60
Symbol Parameter Units Notes
Min. Max. Min. Max.
trwe Read-Modify-Write Cycle Time 109 — 135 — ns
trwD RAS to WE Delay Time 65 — 79 — ns 1
tewp CAS to WE Delay Time 28 — 34 — ns 1
tawp Column Address to WE Delay Time 40 — 49 — ns 1
toen OE Command Hold Time 7 — 10 — ns

1. twes, trwos tcwps tawp @nd tcpwp are not restrictive operating parameters. They are included in the data sheet as electrical charac-
teristics only. If tycs = twes(min.), the cycle is an early write cycle and the data pin will remain open circuit (high impedance)
through the entire cycle. If tryp = trwp(mMin.), tewp = tcwp(Min.), tawp = tawp(mMin.), and tcpwp = tepwp(mMin.)(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 sets of con-
ditions is satisfied, the condition of the data out (at access time) is indeterminate.

Extended Data Out (Hyper Page) Mode Cycle

-50 -60
Symbol Parameter Units Notes
Min Max. Min Max
thcas CAS Pulse Width (Hyper Page Mode) 8 100K 10 10K ns
thpc Hyper Page Mode Cycle Time (Read/Write) 20 — 25 — ns
thprWC Hyper Page Mode Read Modify Write Cycle Time 54 — 66 — ns
tooH Data-out Hold Time from CAS 5 — 5 — ns
twhz Output buffer Turn-Off Delay from WE 0 10 0 10 ns
twpz WE Pulse Width to Output Disable at CAS High 7 — 10 — ns
tcprH RAS Hold Time from CAS Precharge 27 — 35 — ns
tcpa Access Time from CAS Precharge — 27 —_ 35 ns 1
trASP Hyper Page Mode RAS Pulse Width 50 200K 60 200K ns
toep OE High Pulse Width 5 — 10 — ns
toemc OE High Hold Time from CAS High 5 — 10 — ns

1. Measured with the specified current load and 100pF at Vo, = 0.8V and Vo = 2.0V.
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IBM0165805B
IBM0165805P
8M x 8 12/11 EDO DRAM

Self Refresh Cy cle - Low Power Version Only

Symbol

trass

trps

tens

Parameter

RAS Pulse Width
During Self Refresh Cycle

RAS Precharge Time
During Self Refresh Cycle

CAS Hold Time
During Self Refresh Cycle

100 — 100
84 — 104
-50 — -50

Units

us

ns

ns

Notes

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

Refresh Cy cle

Symbol

tesr

teHr

twrp

twRrH

trpc

trRerF

1. 8192 cycles for RAS Only Refresh; 4096 cycles for CBR Refresh.

Parameter
CAS Setup Time
(CAS before RAS Refresh Cycle)

CAS Hold Time
(CAS before RAS Refresh Cycle)

WE Setup Time
(CAS before RAS Refresh Cycle)

WE Hold Time
(CAS before RAS Refresh Cycle)

RAS Precharge to CAS Hold Time

Refresh Period

©IBM Corporation. All rights reserved.
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SP version

LP version

-50

Min. Max. Min.

5 — 5
5 — 10
5 — 10
5 — 10
5 — 5
— 64 —
— 128 —

-60

Max.

64
128

Units

ns

ns

ns

ns

ns

ms

Notes
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IBM0165805B
IBM0165805P
8M x 8 12/11 EDO DRAM

Read Cycle
tre
tras trp
Vig — \ i \
RAS \ /
VIL - Y 7? \—
tesn “
trep trsH terp
- . T
CAS CAS /
VIL - K
~ tRAD tRAL
—»tasR|~—
— tran —{tascl~— —{tcan
Vi — [ [
Address Row Column
Vi — L L
R {
tres tRCH j
~—IrRH
L Vin —
WE
Vi — ¢
AA
toes
__ Vi — ] toea—>| i
OE
Vi —
rtozc—J l«— tcop —»
tozo toep
V|H — —H
Din Hi-Z
Vi — .
" teac ~— torr W
<—tc|_z—> tOEZ
Vou — r
Dour Hi-z Valid Data Out Hi-Z —
VoL — -
trac
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IBM0165805B
IBM0165805P
8M x 8 12/11 EDO DRAM

Write Cy cle (Early Write)

Vin
RAS

Vin
CAS

IL

Address

DOUT

Vo

tre
tras trp
- N
tesn i t
trep trsH r_ oRP
- '\ teas |
- 1\
—lasr i —tasc [«
—{ tean
Column
l:WCS tWCH
: N _
tos ton
Valid Data In

g
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Write Cy cle (Delayed Write)

RAS

CAS

Address

DOUT

88H2009

IBM0165805B
IBM0165805P
8M x 8 12/11 EDO DRAM

tre
tras trp
Vg — A\ |
Vi — iy =
tesn T
trep trsH "* torp —+
Vi — Y
teas
Vie - i i
tasr [«— —{tasc«—
— tRaH [~— — tear~—
Vin — o
Row Column
Vi — L
tRCS tCWL
Viy — )
IH \47 twp
Vi — |
trwe
Vin — /
— Toen
Vo —
~— toep l«— top —
rtDZO twre tos i
Vv tbze
H —
v Hi-Z Valid Data In
L —
le— toez
— ’*ICLZ
Vou — toea .
Hi-Z Hi-Z
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* toen greater than or equal to tow,
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IBM0165805B
IBM0165805P
8M x 8 12/11 EDO DRAM

Read-Modify-Write Cy cle

RAS

CAS

Address

DOUT

VIH

VOH

VoL

trwe
tras trp —>
Vi — Ex
\ \
tesH i
tRCD tRSH 4" tCRP -
3\ \ tCAS /F
e trap — | [
RAD 7
tasr [«— —tasc |«—
— tran — tean|~—
Row Column
\
tCWD <~ tRWL -
‘ ‘ tAWD t
CWL
tRWD
| tue
tan X
tRCS Y
tOEH
swj\j; tOEA — /L —
r tozc J 1tDH
tDS
tozo
Hi-Z Din
tCAC
ot —
e tCLZ OED t
> OEZ
) *
Hi-Z Dout
trac *tOEH greater than or equal to tcw,

0 o
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EDO (Hyper Page) Mode Read Cy cle

IBM0165805B
IBM0165805P
8M x 8 12/11 EDO DRAM

—lrp
tRASP
Vi — 3 -
RAS \ - /
L= N 7
thpc orp ——
tRCD <7tCF’" ‘*tCF"’ tRSH
theas
— Thcas —» «— theas
Vi — 3 / A [ 3 A
CAS |, \ / \ X /
L — AS 1 " N
tesh traL
tasr| | tran tasc tean tasc tean tasc tean
Vi — + / A
Address Row Column 1 >< Column 2 >§ Column N
V|L — N ¥ I\
< tRAD -
treH —
trrH
- tres —
Viy —
WE
V|L -
t
L teac— < teac e
e topp —>  ~—tcpAa
tOES ‘ to|:|: — -
tan tan —>|
tOEA
Vi — £
OE
V|L -
‘ tRAC tOEZ
1 tAA tDOH tDOH
teac =
tez
Vor— ¥z — I T AT L
Dour Hi-Z Data Out 1 Data Out 2 Data Out N >7
oL— N 1 N 7 N T
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IBM0165805B
IBM0165805P
8M x 8 12/11 EDO DRAM

EDO (Hyper Page) Mode Read Cy cle (OE Control)

—lrp
trasp
VY ¥
RAS X teprH /
VIL - N b
thpc torp ——=
trep e—tcp—] ~—lcp—f trsH
l— thcas e— Thcas —» «— theas
Vi — y \ — | r
CAS \, \ \ XY /
tesH traL
tasr| | traH tasc tean tasc tean tasc tean
Vi — £ ’ N
Address Row Column 1 >< Column 2 Column N
VL — N | b8
treH —
trrH
tres
V-
WE
ViL —
etCAC—» ftCAC+
torr—  }—
e tepa—>  [—lePA—r
toes
toea toes— o« toEHC toes—+
. VlH —_ ~ ,[
OE FtOEpj \
VIL —] N
‘ ‘ toez
‘ tRA‘C toea
[ tan
teac le—toEz l— toez
teiz
Vor— + g 3
Dour Hi-Z Data Out 1 Data Out 2 Data Out N }7
VoL— X i 7
o
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IBM0165805B
IBM0165805P
8M x 8 12/11 EDO DRAM

EDO (Hyper Page) Mode Read Cy cle (WE Control)

—lrp
tRASP
Vi — ) g
RAS \ - /
Vi - K 7
thpc torp ——=
tRCD <—tcp—> <—tcp—> «— tRSH —
[—— tHCAS fe— tHCAS — -~ tHCAS
Vi — y \ | — — r
CAS \, \ X XV /
tCSH tRAL
tasr| | tran tasc tean tasc tean tasc tcan
Vi I il
Address v Row Column 1 Column 2 Column N
L — Y i
[
< trap —| taa — ~tan
tRCH" tRCS tRCH" —> LtRCS t tRCH e
RRH
tres W
L Vi — twez twpz
WE
Vi — i
FtCAC% tC/-\C to|:|: — f—
tcpA tCPA
tOES
V- toea il
OE
V|L -
| tRA‘c foez
| ¢
‘ e —twhz ~—Ttwhz—
tCAC
tCLZ
Vou— y / RS
Dour v Hi-Z i>< Data Out 1 Data Out 2 Data Out N >7
oL— i Tt

|:| C“H" or “L”
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IBM0165805B
IBM0165805P
8M x 8 12/11 EDO DRAM

EDO (Hyper Page) Mode Ear ly Write Cy cle

trp
trasp
Vi — p a
RAS \
Vie - ; f
t —
tupc CRP
trep tep — «— tep — trsH
t
Vi — T HCAS — thcas | l—thcas —»
CAS \ \
Vie — N g y K 1
~—TraAD
tesh ‘
. ton RAL
tasr| | tran, tasc tasc toan tasc foan
Address v Row Column 1 Column 2 Column N
IL — N ‘ ‘
‘ ‘ towL
trwi
— —twen
twes twes twen twes twen
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IBM0165805B
IBM0165805P
8M x 8 12/11 EDO DRAM

EDO (Hyper Page) Mode Late Write Cy cle
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IBM0165805B
IBM0165805P
8M x 8 12/11 EDO DRAM

EDO (Hyper Page) Mode Read Modify Write Cy cle
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RAS Only Refresh Cy cle

IBM0165805B
IBM0165805P
8M x 8 12/11 EDO DRAM
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NOTE: WE, OE and D,y are “H” or “L”
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IBM0165805B
IBM0165805P

8M x 8 12/11 EDO DRAM

CAS Before RAS Refresh Cy cle
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IBM0165805B
IBM0165805P
8M x 8 12/11 EDO DRAM

Hidden Refresh Cy cle (Read)

tRC tRC
—trp — ~ trp —
tras tras ‘
Vih — A £ R [ ]
RAS
Vie - 1 T X
treo trsH —>| tehr tcrp
V- A
CAS
V||_ — T -
~— traD traL ~— twrH —
— -— — - — e |— tWRP
tasr tasc
—{ tran —tcan T
Vig — [ r
Address Row Column
Vi — L L
-
ol taes - RRH ‘

L Vig — A A
WE Y/ ’ftORD \
L —

tan
_ Vin — =t = toea — N
OE
ViL —
T tozc 44 tcop <
tozo *—loep L
Vin —
Div v Hi-Zz
o ~—Ttcac —
t = torr
~—lcuz toez
Vou — I’ -
Dour Hi-z Valid Data Out }Hi-z -
Vou— ™ =
trac
W o
88H2009 ©IBM Corporation. All rights reserved.
GA14-4254-02 Use is further subject to the provisions at the end of this document.

Revised 11/97



IBM0165805B
IBM0165805P
8M x 8 12/11 EDO DRAM

Hidden Refresh Cy cle (Write)
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IBM0165805B
IBM0165805P
8M x 8 12/11 EDO DRAM

Self Refresh Cy cle (Sleep Mode ) - Low Power version only
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NOTE: Address and OE are “H” or “L”
Once trass (Min) is provided and RAS remains low, the DRAM will be in Self Refresh,
commonly known as “Sleep Mode.”
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IBM0165805B
IBM0165805P
8M x 8 12/11 EDO DRAM

Package Dimension s (400 mil; 32 lead; Small Outline J-Lead)
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NOTE: All dimensions are in millimeters. Reference JEDEC Standard MS-027
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IBM0165805B
IBM0165805P
8M x 8 12/11 EDO DRAM

Package Dimension S (400mil; 32 lead; Thin Small Outline Package)

Detail
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NOTE: All dimensions are in millimeters. Reference JEDEC Standard MS-024
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IBM0165805B
IBM0165805P
8M x 8 12/11 EDO DRAM

Revision Log
Revision Contents of Modification
1/2/97 Initial specification release.
1. WE for the Hidden Refresh Write cycle in the Truth Table was changed from “H” to “L - H".
2. togp was moved from the Common Parameters table to the Write Cycle Parameters Table.
3. The note “Implementing WE at RAS time during a Read or Write cycle is optional. Doing so will facilitate
compatibility with future EDO DRAMS.” was removed from all of the Read and Write timing diagrams.
4. topp Was changed to togp in notes in the Write Cycle and Read Cycle Parameters tables.
0371997 5. “Hyper Page Mode” was changed to “EDO (Hyper Page) Mode” in the timing diagram titles.
6. Removed the Test Mode parameters and timing diagrams.
7. LVTTL/LVCMOS changed to TTL/CMOS.
8. LVCMOS currents were removed.
9. Power numbers on the spec cover were recalculated.
11/97 1. Changed RetentionTime from 256ms to 128ms on Low Power DRAMS.
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