Preliminary

IBM0165805B
IBM0165805P

8M x 8 12/11 EDO DRAM

Features

* 8,388,608 word by 8 bit organization
» Single 3.3 £ 0.3V power supply
» Extended Data Out (Hyper Page Mode)
* CAS before RAS Refresh
- 4096 cycles/Retention Time
* RAS only Refresh
- 4096 cycles/Retention Time
* 64ms Standard Power (SP) Retention Time
* 256ms Low Power (LP) Retention Time
* Hidden Refresh
* Self Refresh (400uA) - LP Version Only
Description
The IBMO165805B/P is a dynamic RAM organized
8,388,608 words by 8 bits. This device is fabricated
in IBM’s most advanced CMOS silicon gate process
technology. The circuit and process design allow
this DRAM to achieve high performance and low
power dissipation. The IBM0165805B/P operates
with a single 3.3 = 0.3V power supply, and inter-

faces directly with either LVTTL or LVCMOS levels.
The 23 addresses required to access any bit of data

Pin Assignments (Top View)

* Read-Modify-Write
* Performance:

-50 -60

‘taac  RAS Access Time 50ns  60ns
'feac CAS Access Time 13ns  15ns

taa  Column Address Access Time  25ns 30ns

tac  Cycle Time 89ns 104ns

tupc  Hyper Page Mode Cycle Time " 20ns 25ns

* Max. Power Dissipation (-60}
- Active: 472mW
- Standby (SP LVCMOS): 3.3mW
- Standby (LP LVCMOS): 0.7mW

* Package: SOJ-34 (500mil), TSOP-34 (500mil)

are multiplexed (12 are strobed with RAS, 11 are
strobed with CAS). They are packaged in a 34 pin
plastic SOJ (500milx875mil), and a 34 pin plastic
TSOP type Il (500milx875mil).The IBM0165805P
parts are low power devices supporting Self
Refresh and a 256ms retention time.

Currently the 60ns parts are available. The 50ns
parts are under evaluation.

Pin Descripiion

RAS Row Address Strobe
et © 34 |7 ves CAS Column Address Strobe
voo [2 1 ] vor WE Read/write Input
vor 3 a2 ] vos . L .
voa 0 31 | vos AQ - A11 Address Inputs
voa 5 30 [ vos OE :Output Enable

ne (8 2 [] Vsg - ” ! : : )
vee 07 ) s /00 - I/Q7 7 Data Vlnrput/ourtput
~E e 27 [1 O Vee Power (+3.3V)
Ras (]9 26 [] NC o

we e 25 [ ne Vss Ground

a0 24 [] AN

ar [z 23 [ ato

az []13 22 ] as

as [] 1 21 [] a8

As lf 18 20 (] A7

AS g 18 19 [1 a8
vee 017 18 [] Vss
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IBMO1658058 ===
1BM0165805P
8M x 8 12/11 EDO DRAM Preliminary
Orderlng Informatlon
- - [ [ e e e .
Part Number Power a Self Rafresh Power Supply I Speed ! Package Notes |
LTI ey . - il [ttty . LTI e _} oL T Tt R D : S ]
lBM016SBGSBJSB 50 SP ', No 3.3V 50ns | 500mil SOJ 34 . 1
— . b J— e e b - 4 R
IBM01658055JSB 60 SP ! No . 3 3V . 60ns | 500m|I SOJ 34 l 1
,,,,, . O S v e el - R
IBMO1658058TSB 50 SP i No : 3 3V . 50ns 500m|l TSOP 34 I 1
- e - b e R S S
IBM01658058TSB 60 SP No 3.3V ! 60ns | 500m|| TSOF' 34 , 1
IBMO165805PTSB 50 LP 3.3V 50ns i 500mll TSOP 34 ’ 1
3.3V 1
SP Standard Power version (IBMO1658055) LP Low Power version (IBM0165805P)
Block Diagram
Vee Vss
Data In Buffer Data Out Buffer |« OE
WE
w ij & ] |
[ 8 8
— No. 2 Clock |
CAS Generator
|
~—————N|  Column 1 \
AQ — 1 Qdﬁres(?” 17 Column Decoder
uffer
:; - | Y Sense Amp and I/O Gate V' 8
A3 —»| Refresh
A4 —] Controller - 2048x8-
A5 — 1 —
A6 —=| Refresh
A7 — ,: Counter (12) =
A8 —= § i Memory
:190_. = ;tg;v 12 N E o Array
— ress '
L )
At1—] 2\ Buffer (12) 2 4096 x 2048 x 8
- Vv_ 1
=T No.1Clock [— —
RAS — Ganerator f
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===%% IBM01658058
IBM0165805P

Preliminary 8M x 8 12/11 EDO DRAM

Truth Table
Function RAS CAS  WE | O ,How Column 1100 - 1107
. Address Address .

PR S — - S— — S - . Il T f T I DI I TIDLITIo ToToTITTimon
Standby H - H-X X X X X High Impedance
Read L ; 'L H L Row i Col. Data dut o
Early-Write L L L X Row  Col. Data In )

'Delayed-Write L L H-L H Row Col. Data In i

. Read-Modify-Write L L H-L * L-H - Row Col. Data Out, Data in

EDO (Myper Page} Mode B 71st nyfler . L 7 7H—>L H L : ,B,o‘f 9ol. - pata Out » 1‘
Read 2nd Cycle L HoL  H [ A Col. Data Out i
EDO (Hyper Page)Mode  © _'StOydle L HoLo b X g Rew Gl o Daain
Write 2nd Cycle L Hol L X N/A Caol. Data In
EDO (Hyper Page) Mode 1§t Cycle ) L ) I H_)I,_ H_,)L, L—>H Row pot. o Data Qut, Datrarln 7
Read-Modify-Write 2nd Cycle L HoL HoL LoH ' NA . Col Data Out, Data In
RAS-OnIi/ Refresh - 7 L H X X Row N/A High Impedance
CAS-Before-RAS Refresh H-L L H X X N/A High Impedance

7 Read L—H-L L H L Row Col. Data Qut
Hidden Refresh e : S G e
| Write L—H-L L H X Row Col. Data in
éel} Héh;eéh {LP version only) H-L L H X X X High Impedance
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IBMO165805B ===
IBMO165805P
8M x 8 12/11 EDO DRAM Preliminary
Absolute Maximum Ratings
Symbol  Prameter _Rating Units Notes
Ve [PowerSupplyVotage 051046 v 1
7 V|NV jl;put Voltageﬂ - 7 -0.5 to min (Vcc+05 46) \% ) 1
Vou'r _>Out;)urt Vol;tage 7 7—0.5 to min (Vcc+6.é. 46) V 1
To?n ' >Op;rating Ter;peraiure 7 o to +70 7 C 1
Tste ) Sto;age Terﬁperature 7 -55 to +150 °C 1
7 Pp ) Powreerissipation 1.0 w 1
Iou:r ) SrhortVCircuit Output Current 50 7 “mA 1

1. Stresses greater than those listed under “"Absolute Maximum Ratings” ray 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 Conditions (1,=0to 70°C)

Symbél o Pa‘rameté}_ ~ Min,
Ve SupplyVoltage 30
Viu : Input Ir-irigh Voltage o 2.0
Vi rlrnput Low7Voltargew 77 j o -0.3

1. All voltages referenced to Vgs.

Typ. Max.
33 3.6
7 — 7 Vee + O.é
—7 o 70.787 7

1,2
1.2

2. Vi may overshoot to Ve + 2.0V for pulse widths of < 4.0ns with 3.3 Voit. 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

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

» Symbol o ”;Paraime!er
o Ci 7 ‘Irnbut”Ca.pacitancr:e (AD - A11) ’
» Cr :Inrput .Cabacitarnce (m 5[@ ﬁ OE)
7 Cm jDafa I}O Capacitaﬁce (I/OOV- I/O7)7

f’age 462
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Preliminary

DC Electrical Characterlstlcs (Ta = 010 +70°C, vcc 33%0. 3V)

Symbol

lec

loca

leca

lees

lccs

lecr

i

bor)

Vou

Vou

Vou

s WN =

i Parameter
Operating Current -
Average Powser Supply Operating Current
{RAS. CAS, Address Cycling: tgc = trc min)

Standby Current (LVTTL)
Power Supply Standby Current
(RAS = CAS = V)

AAS Only Refresh Current
Average Power Supply Current, RAS Only Mode
(RAS Cycling, CAS = Vi tac = tpe min)

EDO (Hyper Page) Mode Current
Average Power Supply Current, Hyper Page Mode
(RAS =V, , CAS, Address Cycling: tpc = tpe mln)

Standby Current (LVCMOS) Low Power
Power Supply Standby Current

(RAS = CAS = Ve - 0.2V)

Standby Current (LVCMOS)- Standard Power
Power Supply Standby Current

(RAS = CAS = V¢ - 0.2V)

CAS Before RAS Refresh Current

Average Power Supply Current, CAS Before RAS Mode

(RAS, CAS, Cycling: tpc = tae min)

Self Refresh Current ('LP version'only)
Average Power Supply Current during Self Refresh
CBR cycle with RAS 2 trags (min); CAS held low;

WE = Ve - 0.2V; Addresses and Dy = Vg - 0.2V or 0. 2V

Input Leakage Current
Input Leakage Current, any input

(0.0 2 Vi > V), All Other Pins Not Under Test = OV

Output Leakage Current
{Dour is disabled, 0.0 > Voyr 2 Vee)

Output High Level (LVTTL)
Output "H” Level Voltage (lout = -2mA)

Output Low Level (LVTTL)
Output “L" Level Voltage (lour = +2mA)}

Output High Level (LVCMOS)
Output “H" Level Voltage (lout = -100pA)

Output Low Level (LVCMOS)
Output “L" Level Voitage (loyr = +100uA)

. lcets lecas Icoa lcce depend on cycle rate.
. lec1s Jeca depend on output loading. Specified values are obtained with the output open.

. Column address can be changed once or less while RAS =V} and CAS =V

. VoL (LVCMOS) and Vo (LVCMOS) levels are not intended for use as timing reference levels. LVCMOS levels are the quiescent

state of a low impedance output driver, under the specified load condition.

" Min.

-2

-2

2.4

Vee-0.2

Max.

155

130

130
110
100
80

200

145

120

400

+2

+2

0.4

0.2

IBM0165805B
IBM0165805P
8M x 8 12/11 EDO DRAM

~ Units

mA

mA

mA

mA

pA

mA

mA

HA

uA

uA

I Notes

1,.2,3

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

AC Charactenstlcs (Ta=0 to +70°C, Vcc=3.3 £ 0.3V)

1. Aninitial pause of 100us is required after power-up followed by 8 RAS AS 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 Vy (max.) are reference levels for measuring timing of input signals. Also, transition times are measured between Vi
and V.

4. Valid column addresses are only AO through A10.

Read, Write, Read-Modify-Write and Refresh Cycle (Common Parameters)

-50 -60

Symbol Parameter - - Units Notes
) Min. Max.  Min. . Max. )
thc Random Read or Write Cycle Time 84 - 104 - ns 1
tap RAS Prechérge Time 7 30 - a0 - ns
tep CAS Precharg;a Time 8 — 10 — ns
tRas RAS Pulse Width 7 50 100k 60 100k ns 1
toas CAS Puise Width ' 8 100k 10 100k ns 1
tash Row Aadress Setup Time 0 — 70 —_ 7 ns
tran 7 ‘Héw Addres§ Hold Time 7 . 8 —_ 7 10 - ns
tasc Column Addréss Setup Time 7 0 — 0 — ns
tean Column Address Hold Time 8 - 10 — 7 ns
trep RAS to CAS Delay Time 12 a7 14 45 ns 2
tgw RAS to Col. Address Delay Time N 10 25 12 30 ns 3
iHSH ﬁ!@ Hold Time - 8 — 710 7 - né
tesh m Hold Time 7 7 7 45 — 507 — 7 ns 1
teap CAS to RAS Precharge Time 7 5 - 5 — ns 1
toeo " BEtoDw Delay Time 13 - 15 — ns 4
rtozo ' OE Delay Time From Diy 0 — 0 — ns 5
tozc . C_A§ Delay Timé From Dmr 0 — 7 0 — ns 7 5
tr Transition Time (Rise and Fali) . 7 7 1 o 50 1 50 ns 2

1. In a Test Mode Read cycle, the value of trac, taa, tcac and icpa are delayed by Sns 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 trgp(max.) limit ensures that taac(max.) can be met. taep(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 trap(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 tax.

4. Either tcpp or topp must be satisfied.

5. Either ipzc of tpzo must be satisfied.
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IBM0165805B

1BMO165805P
Prellmlnary 8M x 8 12/11 EDO DRAM
Write Cycle
Symbot Parameter ‘- -50 — Notes
Min Ma{ o
twcrs” 7 erte Command Set Up Tlme ) 7 o . - ' " P
rWCH Wnte Command Hold Time 8 —_ 7 o '
twp Write Command Pulse Width ) 7 A 10 - B ns T )
trwe Wnte Command to RAS Lead Time b 8 - 16 7 - A . ne 7
t§WL Wnte Command to CAS Lead Tlme - o 8 R | 7 10 o n; )
7 tos D.NSetupTrme ' 7 B 0 — }+ 0 D , ) ne ) : 7 2 7
tDH D,NHoldTlme 7 — l 16 ’ — ns -: 7 7”2777 7

1. twes. tnwo tcwn. tawp and ‘cpwn are not restrictive operatlng parameters They are included in the data sheet as electrical charac-
teristics only. If twcs 2 twes{min.), the cycle is an early write cycle and the data pin will remain open circuit (high impedance)
through the entire cycle. If trwp 2 tawp(min.), towp 2 tewp(min.), tawp = tawp(min.), and tcpwp = 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. These parameters are referenced to CAS (eadlng edge in early write cycles and to WE Ieadlng edge in Redd-Modrfy -Write cycles

Page 465



IBM0165805B
1IBMO165805P
8M x 8 12/11 EDO DRAM

i

i

Read Cycle
Symbol Parameter
"t AccessTimefomRAS
" tac  Access Time from CAS
) tan " Access Time from Address
”trot-:rA : Ames; Tirﬁé Frorrnr(rﬁ
tgcs ' headicomfna'nd Sétup fime
" taen Read Command Hold Time to CAS
o ‘R’HH " Read Command Hold Time to FAS
777777 tRAl; o Colurﬁn Addl;ess to Ws Lead Time
” ‘cn_rzg . -mt; Bu;put inLowzZ o
“toez  Output Buffer Turn-Off Delay From OF
t(:r;;g .CASto Dy Delay Time -
' tOF.; 7 rOutput Buffer Turn-Oﬁ Deiay
tOES h 6@ S;E'(l]p Time Pfior to CAS
B 'crminr -C_SE’VSeturprTinVnerPriortro RAS (Hidden Iiefresh)

5
o

5
0

60

15
30
15

===
Preliminary
Units Notes
ﬁs 1. 2 3.5
ns 1,2,5 7
ns 12,5
7 ns 1.5
ns
hrs 6
ns
ns 1
ns 75
ns 7
ns 4
ns 7
ns
7 ns

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 tgop(max.) limit ensures that tgac(max.) can be met. tacp(max.) is specified as a reference point only. If tpep

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

3. Operation within the tgap(max.) limit ensures that tgac{max.) can be met. trap(max.) is specified as a reference point only. If tgap
is greater than the specified tgap(max.} limit, then access time is controlled by taa.

4. Either tcpp or topp must be satisfied.

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

6. Either tgcy or tgry must be satisfied for a read cycle.

7. tore(max.) and tgez{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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_':é?f—_ IBM01658058
IBMO165805P

Read-Modify-Write Cycle

-50 -60
Symbol Parameter - Units Notes
) 7 Min. Max. Min. Max.
tawe  Read-Modify-Write Cycle Time 1M1 — 135 — ns
tawn AAS to WE Delay Time 67 — 79 — ns 1
tewp CAS to WE Delay Time 30 — 34 — ns 1
tawo Column Address to WE Delay Time 42 — 49 — ns 1
torn OE Command Hold Time 7 — 10 — ns

1. twes, tawp, towo. tawp and tcpwp are not restrictive operating parameters. They are included in the data sheet as electrical charac-
teristics only. If twcs 2 twgs(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(min.), tawp 2 tawp(min.), and tepwp 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.

Extended Data Out (Hyper Page) Mode Cycle

-50 -60
Symboi Parameter Units Notes
Min. Max.  Min. » Max: o

ticas  CAS Pulse Width (Hyper Page Mode) 8 10K 10 0K s
tupc 7 Hyper Page Mode Cycle Time {Read/Write) 20 — 25 1 — ns

7 er;nwc Hyper Page Mode Read Modify Write Cycle Time ) 51 7 — 66 R . ns
toom Data-out Hold Time from CAS s — 5 — s
twhz Output buffer Turn-Off Delay from WE 0 10 0 10 ns
tw;;z WE Pulge Width to Qutput Disable at CAS High 7 7 — 10 —_ . ns
tepan TAS Hold Time from CAS Precharge 27 —_ 35 — ns
tcpa A;:cess ;I’ime from CAS Precharge — 27 — 35 né 1
trasp Hyper Page Mode RAS Pulse Width 50 . 200K 60 200K ns
toep OE High Pulse Width 7 T - ns
toEHe OE High Hold Time from CAS High 7 — 10 - ms

1. Measured with the specified current load and 100pF at Vg = 0.8V and Vg = 2.0V.
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IBMO1658058 SE=5TE
IBM0165805P
8M x 8 12/11 EDO DRAM Preliminary
Self Refresh Cycle - Low Power version onIy
. ’ o i |
: Parameter ~ Units °  Notes
T - CITITTIELT st el il i
t \RAS Pulse Wrdth s y
FASS  During Salf Refresh Cycle ; W
ki*m;fﬁ,_,‘,_, B, N -
'RAS Precharge Time : ' , ,
trps 1‘ Dunng Self Hefresh Cycle 84 . 04; — | ;s 1
————— e — - - - T Ir T e e e P -t —_— - ,}» N e —. - -
tors "TAS Hold Time 50 _ 50 ' — ns 1

During Self Rerresh Cycle

. When using Self Refresh mode the following refresh operatlons must be performed 1o ensure proper DRAM operanon
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 GBR-Burst) over the refresh interval, then a
full set of row refreshes must be performed |mmedrately before entry to and lmmedlately after exit from Self Refresh.

Refresh Cycle

S o s 7 e o
Symbol | Parameter - ——-—M Sl ”M ERRE >M Units Notes
: ! Min ax, ! in ax
R oY% o S SR
: p Trme _ o
| esn | (CAS before RAS Refresh Cycle) 5 AL nso
[ e e e e . G e
CAS Hold Time .
lewd | (CAS before RAS Refresh Cycle) 8 - 10 - ns
NE Setup Time _ T
'WRP (CAS before RAS Refresh Cycle) 8 .10 ns w
T WNEModTme T o
R (CAS before RAS Refresh Cycle) 8 — i 10 LT ns
- t;pc RAS Precharge to CAS Hold T|me 5 —_ 5 — ns
o o "~ 7| sPversion \ — 64 — 64
trer Refresh Period e - N ms 1
LP ver5|on ., — 1 256 - 256
1. 4096 cycles
Test Mode Cycle
TeTe T T o N B ) _50 B "_éo ) T f N
Symbol ' Parameter [ e e - - Units - Notes
‘ . Min. © Max. ' Min Max '
= S P i F 73 G - oo v - 1
0 — 10 — ns }
' Vter o Test Mode WE Hold T|me 10 — 10 — ns ‘
Counter Test Mode Cycle
T o B o : ) -50 -60 N .
Parameter e s R - Units Notes
Min Max Min Max.
- ihlienteteppaaing ST I T TlorITr oIt o = T Ty uUT T TTyE L TrL ;' ST - ST
S Precharge Time in . o -
' teer ‘Counter Test Cycle A . 40 ns
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IBM01658058
. IBMO165805P
Preliminary 8M x 8 12/11 EDO DRAM
Read Cycle
tras tap
Vi - ! ¥ i
RAS \
Vie - 3 7L \
tosw i
taco trsn tere
Vi - ¥ \\‘ 1 l / r
CAS \ \ cAs / /
Vi - \ E( JL {
l—trap taaL
—tasn
—traHpe—  —=lfascle— —{tcan
Address }.( Column
K ]
T
tres
WE NOTE 1
Vi t
: AA
" toes
— Vm
OE
Vi
Vin
Din
Vi
te— torF 4—‘
—toiz toez |
\
Von - -
Dour Hi-Z2

Valid Data Out

tHAC

- 4" or ¥L"

NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.
Doing so will facilitate compatibility with future HPM DRAMSs.
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IBM01658058
IBMO165805P

8M x 8 12/11 EDO DRAM

Write Cycle (Early Write)

Preliminary

tre
tras tRp ———|
Viw — + |
RAS \ \
V|L - Y \'\
tesn { ’
trco s ; I—— tere —-1
Vih — * \ t ‘F
\ cAs /
_CAS \“ \ / ,’
Lo R
l— trao —
e tasm e T Jyvey
—of tran —{tean
Vin : /
Address Row Column
Vi -
twre| |twan

tos — o —y
V»H
Din Valid Data In
Vi
Vo —
Dour Hi-Z
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NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional

Doing so will facilitate compatibility with future HPM DRAMSs.




IBM0165805B
IBMO165805P
8M x 8 12/11 EDO DRAM

Preliminary

Write Cycle (Delayed Write)

tac
tras - trp

Vi — il #___1
RAS / [\

Vi — i

tesn d
tren trsH l-_ torp —+f
Vih — N \ t / iﬁ
Vie — \ \_r ¥ /

Column

Vi
Address Ro
VIL 3

twap
NOTE 1
tozo twre 1 tosh-
v tozc — JE—
H -
Din Hi-Z Valid Data In
Vi ]

—t
Vou — OEA

Dour Hi-Z Hi-Z "
oL —

. A or L * foen greater than or equal 10 tew,

NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.
Doing so will facilitate compatibility with future HPM DRAMs.
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IBM0165805B
IBM0165805P

8M x 8 12/11 EDO DRAM

RAS

Preliminary
Read-Modify-Write Cycle
tawc
f— tras thp —f
Viu - Y X
\ /
Vi - X F \
tesw | L—_
tren —trgn 1 “l tere
Vi — k '\\ teas /
i — taap —f \ z

Address

Dour
VoL —

1T

—ﬁ tasc f—

|

—

fcan

Column

toen

B oo
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l‘ Hi-Z
|

—trac

toez

I r

Hi-Z

*toen greater than or equal to tew,

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

Doing so will facilitate compatibility with future HPM DRAMSs.
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IBM0165805B
IBMO165805P

8M x 8 12/11 EDO DRAM

Hyper Page Mode Read Cycle

tFU\SF'
— Vi~ *
RAS Vi — y teran
tuec
tren fe—tcp— e—tcp—o o tRgH —
tHCAS tHCAS tHCAS
Vin— 13 i X £ 1 X
CAS Voo / \ \
CAS \, _ Ny | | Vo
T
tosm traL
tASR tRAH tASC tCAH tASC tCAH tASC tCI\H
Vi | ¥ 1l s y & y '
Address " Row Column 1 ) Column 2 Column N \
IL —] e i T " 7 * b \
te— tRap —|
tRoH —]
twre| [twars taan
tacs —
Vi
E
\ [
P
le—tcac —» le-tcac +f v
e tepa —  l—tcpa J
toes | l torr le—
tas — o tas—]
toea
thac toez
L—-— taa — toon toon o e
teac
toz
Vor— T i T * T *
Dour Hi-Z Data Out 1 |} Data Out 2 L (| Data Out N [—
o X r Yt il A *

oo

NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.
Doing so will facilitate compatibility with future HPM DRAMs.
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IBM01658058 =5
IBMO165805P ===
8M x 8 12/11 EDO DRAM Preliminary
Hyper Page Mode Read Cycle (OE Control)
—eit
trasp e
Viy = 1 £
RAS “) terrn /
Vi - ! Y
| S
A tupc terp —=f F—
taco te—tcp —of «—tcp—s fo—— tRsH —]
. p-— tHCAS —
Vin— kN ‘\ ¥ * ¥
CAS Vi — \‘ \ b \:\ /
tesn
t‘Aﬂﬁ. tran tasc tean tasc
Vin— ¥ ¥ Y s /
Address Row }’( Column 1 Colu
Vi, — T + 7 -
[+ tFU\D =
tacH —f
twae| [twan \ tarn F
e RCS
Pt
___Vm
WE
Vi, NOTE 1
l—toac— |- tcac ~
torF—| e
tCPA —
toEs
tan —
toea toenc toes tors —+f
R VlH
OF \
vlL
F tRAC tOEZ
| tOEA —
tAA
tCAC tOEZ———-‘
tez
Vor s 1 s s 1
Dour Hi-Z Data Out 1 Data Out 2 I Data Out N —
oL— T v k X T

- SH” or “L”

NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.
Doing so will facilitate compatibility with future HPM DRAMSs.
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Preliminary

IBM0165805B
IBM0O165805P

Hyper Page Mode Read Cycle (WE Control)

8M x 8 12/11 EDO DRAM

trase
Vi — 3\-
RAS
Vi - T
r thpc
e tacD —-~1
} le— tcAs ~—u
Vi —
R o
CAS Vii— \ 1 7
fesu \ | b—thaL ———
t_AiH_ tran tasc tean tasc tean tasc toan
VIH o A YAY X Y n's N -
Address Row Column 1 Column 2 Column N
Vi — 3 v A X 7 W T
1
[~ tRap = F—taa ‘ l [t {
tRCH—— tncs tRCH— [ thes thcH —
twed| [twan T tran
] tacs |
o Vin tWF'z thwpz
WE
Vi - NOTE 1 i
teac | t
teac —= OFF—»  fe—
tcra tora
toes
_ Vi toea
OE
Vi
F trac loez
t |
AR le—twhz le—twnz
teac
tez ‘_‘
Vor— £ ¥ ‘
Dour Hi-Z Data Out 1 |} Data Out 2 Data Out N |—
o N . U
. uH or L

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

Doing so will facilitate compatibility with future HPM DRAMs
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IBM01658058
IBM0O165805P

8M x 8 12/11 EDO DRAM

Hyper Page Mode Early Write Cycle

Preliminary

tRASP
Vi =
RAS \
Vi - LS
turc tore
taco tep top —w fe— tRgH —
t
Vi — T RS L — theas J[ Y f—thcas — /
CAS L / \ \
Vi ~ R + a . : i/
le—tRaD
tesH (
R — o
tasn| | tran tasc tasc toan tasc toan
V r L ¥ /—’
Address v Row Column 1 Column 2 Column N
L - ; 3 *
“—||‘I_1CWL
‘ trwe
twre| [twrr WCH
twes _twes twen ——twen—s
Vi =
WE " twe twe twe
Vi | NOTE 1
e—tos —ton =tos+ te—Ton = tos «tona‘
Vi 4 b ¥y L
Dn v Data In 1 DataIn 2 Data In N
L -
e

OE = Don't care
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NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.
Doing so will facilitate compatibility with future HPFM DRAMs.




Preliminary

IBM0165805B
IBMO165805P
8M x 8 12/11 EDO DRAM

Hyper Page Mode Late Write Cycle

trase
— Vih— 1
RAS
Vi — AN
thpe
taco tep —
Vig = T theas
CAS (NN /
Ve~ \\ * ¥
l—trap
B tesw
tasn| | tman tasc | tean tasc
Vin k ¥
Address Column 1 Co
Vi i N
tow|
tacs— | thes— | trrva —
1 twe I ——y |twe ! twe
\ / \ /
L y T
- toen ‘l" toen — toen
toep  tos | |fon tos | |ton  |foep,  tos | |ton
k T“—"
VIH— f P A
IN Hi-Z Data In 1 DataIn 2 |) Data InN
VIL— 4 by T

W

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




IBM01658058 EE=5
IBMQ165805P
8M x 8 12/11 EDO DRAM Preliminary
Hyper Page Mode Read Modify Write Cycle
!
thasp HP
— VIH -
RAS
VIL - x _Z _
[ tHPRWE tcre l._
VKH - /
Y tcas /
CAS Vi — | /
tRaL
Vin [
Address
VIL
tow |
trwL
twnp twrh i tawp ——] %hwn — tLl—1 tawp —]
] i t— towp — 2L town —] RS e town
WE ViH p S tWPF Y twe a— X twe
Vi NOTE 1 \J/ \ \-
- <_tCAC —] —-——chc
_ 5
oE " W\
Vi \
Vou—
Dour Hi-Z
Vo
toH
Vi —
Dn " Hi-Z (m
VIL -
NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional
Doing so will facilitate compatibility with future HPM DRAMs.

W
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IBM0165805B
IBM0165805P
Preliminary 8M x 8 12/11 EDO DRAM

RAS Only Refresh Cycle

tae

tras |t tre

RAS \
Vi - \

tare

Vin —
CAS

Vin -
Address
VIL —

Von—

Dour Hi-Z
VoL —

|

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

CAS Before RAS Refresh Cycle

tF!C

tras tap

_ Vm-

Vie -~

toen

Hi-Z

NOTE: Address is “H” or “L”
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Preliminary

Hidden Refresh Cycle (Read)

IBM0165805B
IBM0165805P
8M x 8 12/11 EDO DRAM

tre

CAS
ViL —

Address
VIL -

Vi ]

ViL —

Vi —
Vi -

ViH —

ViL —

Vou —

Dour
VOL -

—
tASFl

taas

n
=t

e trp

torr

+— trap

traH

— twrn —

l«— twap

|
- torao-l

tan

tOEA —

toze
tozo

—tcac —

ez

Hi-Z

toez

Valid Data Out

trac

- or "
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IBM01658058
IBM0165805P
8M x 8 12/11 EDO DRAM

Hidden Refresh Cycle (Write)

Preliminary

tras

tre

tre —|

—

RAS
Vi - 1

tRCD

Vin
CAS

tRSH

L

—t

form

tcre

Vm
Address
It

Vg

Ve -

Vi —

Vi —

Vou —

Valid Data

Dour
VoL —

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

Preliminary

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

trass tres
Vip— + i
RAS / \ / \
Vie— 4/ tnPc‘i =+ -+ ‘\‘
-'l tesa |- —tens |- tere |«—
I
VlH— by 1}
CAS / \
L— /
—=| twrn
twap
Vi
WE
Vie—
te— torr
Vou—
Doyt Hi-Z —
Voo —

e

NOTE: Address and OE are “H" or “L"
Once trags (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

CAS Before RAS Refresh Counter Test Cycle (Read)

Preliminary
tras le— tgp ——
Vi — £ R T
RAS / \
Vi —4/ trec 4
—>| tesp [~
! [ — terp|e—
—f tep — teer
Vi ~— lenn *—f—) trsw |
H— ] s
_— \
CAS / | / \ teas l
Vi — / 3 y r %

Vin ~
Address

I

tasc

D Hi-Z Hi-Z
Vio —
e toez teac
tore |«
—— tore ‘F taa
—_—
Von_| s A
Dour Hi-Z Valid Data Out  [——
VoL - . 7
g
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Preliminary

IBM0165805B
IBM0165805P
8M x 8 12/11 EDO DRAM

CAS Before RAS Refresh Counter Test Cycle (Write)

tras f tre
Vin — +* i
RAS \ ,
Vi — tRF’C“ : +
”‘ tcsn n - tCFT <
—1 tcp 1
Vi, «— tchr — ASH
CAS / \ r”’ \ tcas |"
ve- / iy 1
— L \ !
~—1tcan
tasc [
Viy —
Address Column
‘_tWCH

Von—|
Dour
VoL —

~— toez

—— forr

Hi-Z
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1BM01658058
IBMO1685805P

8M x 8 12/11 EDO DRAM

Test Mode Entry Cycle

thas

RAS

tep

tCl-m

tRF‘(: —

terp

—

Preliminary

Address

toon

tCDD

Vo -

DlN

Hi-Z
Vou -

— tosz

[«—— torr

Hi-Z

SH? or “L”
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IBM0185805B
IBM0165805P
8M x 8 12/11 EDO DRAM

Preliminary

Package Dimensions (500 mit; 34 lead; Smatl Outline J-Lead)

3.76 max
2225+0.13 2.08 min
0.64 min
Lead #18
|, | S
mmﬂﬂmmmnmmmnm I
o
w
g2l e a
e e 3
+ =
8~ .
2 o
7™
+ \!
Hj S —
utuuuuuuuuuuuuuuu_. 006
+U.
\‘ Lead #1 Identifier 0200 g1
Lead #1

1.27 Basic 0.42 _p'o4 066 _0o4

NOTE: All dimensions are in millimeters.
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IBMO1658058 ===
IBMO165805P

8M x 8 12/11 EDO DRAM Preliminary

Package Dimensions (500 mil; 34 lead; Thin Small Outline Package)

Detail
22.25+0.10
Lead #34 —

7
AAAAAAARABHAARABARABAA [T f . \
' /
2l &
c| ©
+t +H
g ¥
hY
ROYHd88BHE0ARBEABERRA
L o
Lead #1 Identifier
Lead #1
/,— Seating Plane
Lt/
U ‘ [=]o.10
1.27 Basic 04*912
Detail A
1 L) "
g 1-00i°-05/ 7 0.26 Basic Gage Plane
] A T T N
f
0.05*5:43 050101

NOTE: All dimensions are in millimeters.
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