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IBMO1648058B
IBM0O164805P

8M x 8 13/10 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

- 8192 cycles/Retention Time
+ B4ms Standard Power (SP) Retention Time
» 256ms Low Power (LP) Retention Time
» Hidden Refresh
« Self Refresh (400 pA) - LP Version Only

Description

The IBM0O164805B/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 IBM0164805B/P operates
with a single 3.3 + 0.3V power supply, and inter-
faces directly with either TTL or CMQOS levels. The
23 addresses required to access any bit of data are

Pin Assignments (Top View)

+ Read-Modity-Write

+ Performance:

S
b
O e e
s Column Address Access Tme ~ 25ns ~ 30ms |
e Rt POt i

.thC ;EDO(Hyper.F;ag”e) .|.\./|D(.?]”e C.).yc.lé'l'.i.r;nem 20ns 25ns
+ Max. Power Dissipation (-50)

- Active: 360mW

- Standby (SP version): 2.0 mA

- Standby (LP version): 0.2 mA

» Package: SOJ-32 (400mil), TSOP-32 (400mil)

multiplexed (13 are strobed with RAS, 10 are
strobed with CAS). They are packaged in a 32 pin
plastic SOJ {(400milx825mil), and a 32 pin plastic
TSOP type Il (400milx825mil). The IBM0164805P
paris are low power devices supporting Self Refresh

and a 256ms retention time.

Pin Description

RAS Row Address Strobe |
vee 01 O s2[] veg CAS i Column Address Strobe
voo [ 2 s1 o7 WE %Read/‘write Input
3 ; ;
vot [ a0l vos AQ - A1 : Address Inputs 3
voz [ 4 23] vos Rt B RSP PRUE
vos [] = 7] vos OB OuputEnable
ne [ 8 271 ves 1100 - Vo7 { Data Input/output
voe [ 7 26]] TAS Ve ' Power (+3.3V)
we [] @ 5[] OF e Ot
s [ e 241 NG Ves ..ig.round
a0 [ 10 231 At
a1 22 Ato
sz [ 12 21[] ag
as [ 18 20[] A8
aa ] 14 1a[] a7
as [] 15 1a] as
Yoo [l 1s 17]\133
. /
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IBM0 1648058 S=551
IBMO 164805 P

8M x 8 13/10 EDO DRAM

Ordering Information

| Part Number Power . Self Refresh Power Supply  Speed Package Notes
T e T e ST e
IBM0164805BJ3C-60 P No 38V 60ns | 400milSOJ32 |
IBMO164805BT3C-50 sP Q No . 33V 50ns |  400miTSOP32 | 1
IBM0164805BT3C-60 SP : No 3.3V 60ns 400mil TSOP 32 | 1
IBMO164805PT3C-50 LP : Yes 3.3V 50ns 400mil TSOP 32 1
_____________ IBMote4B0SPTSC-60 | WP o Yes | 88V 6O i A0OmiTSOP32 | 1
1. SP = Standard Power version (IBM0164805B); LP = Low Power version (IBM0164805P)
Block Diagram
|rou |/£o1 ufz ?3 ufa uff) Mfs Q7
Vee Vss
L 8
Data In Buffer Data Out Buffer |«— OE
WE— ¢
&
! f
I 8 e
No. 2 Clock
CAS *| Generator
Column "
AQ —™ 10 > Address 10 \ Column Decoder
Al —» Buffer(10) /|
A2 —» Sense Amp and /O Gate )
A3 —= Refresh i
Ad —= Controller [ -1024x8 -
A5 —= ¢
ﬁ? 7 Refresh
™ Counter {13) 5
A8 —» T ‘ M
o emo
A9 —» 13 Row g |etg2 Arra i
ﬁ::?_' Y| Address 13 > z | Y
—= L\ 8192 x 1024 x 8
A2~ 13 Buffer{13) o
4 t
No. 1 Clock —
RAS — Generator X
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T= IBM0 1648058
IBMO164805P

Truth Table

oE Row : Column
Address : Address

my
2
3
w
5
m

Function I/O0 - 1107

Standby X X High Impedance

Read Row 5 Col. Data Out

Early-Write Row Col. Data In

,_
Tox ik

Delayed-White : Row : Col Data In
Read-Modify-Write i H—L L—H Row Col. Data Qut, Data In

EDO (Hyper Page) Mode IstOycle L. Row . Cel ~  Daalu
Read 2nd Cycle
EDO (Hyper Page) Mode B 15t .(?yc.l.e
Write

X Row Col. Data In

2ndCycle

H
L

X | NA . Col Data In
H-L H-L L»H | Row @ Col. Data Out, Data In

EDO (Hyper Page) Mode . 1St F:ch.l.e
Read-Modify-Write 2nd Cycle

HoL  HsL i LsH | NA . Col. Data Out, Data In

r-r'r'rr'r'r:. ' ;' r~'r:'~:I
T
-

RAS-Only Refresh Row @ N/A High Impedance

>

_ PoX
CAS-Before-RAS Refresh H—L L H X 0 NA High Impedance
H

Row Col. Data Out

B

Hidden Refresh

Write L—H—L L L

Self Refresh (LP version only) © HeL L

Row @ Col. Data In

T
x
b3

X High Impedance
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IBM0 1648058 S=551
IBMO 164805 P

8M x 8 13/10 EDO DRAM

Absolute Maximum Ratings

Symbol Parameter Rating Units Notes
- VCC L Powersupp|yvo|tage LRI ST B SV S

. VlN Inpmvo'tage SRR T PPN ST 05to m|n(VCC+0546) . V . 1
Vour ?Output Voltage : -0.5to min (Voc+0.5, 4.8) A" 1
Toprr ;Operating Temperature 0 to +70 °C 1
Tsa :Storage Temperature ‘ -55to +150 °C 1
Po fPower Dissipation 1.0 : w 1

"""""""" lor  ShotCircutOutputCurent 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 cther conditions above those indicated in the operaticnal
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reli-
ability.

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

Symbol . . Parameter
"""""" Voo Supply Voltage
Vin ;Input High Voltage
Vi Inputlow Voltage

1. All voltages referenced to Vgg.
2. Viy may overshoot to Vg + 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

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

Symbol Parameter Min. 5 Max. : Notes
Ci Input Capacitance (A0 - A12) — 5 5
Cq Input Capacitance (RAS, CAS, WE, OE) — 7
Cis Data /O Capacitance (/00 - /07) — 7
©@IBM Corporation. All rights reserved. 88H2010
Use is further subject to the provisions at the end of this document. GA14-4249-01
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T= IBM0 1648058
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DC Electrical Characteristics (Ta=0to +70°C, Vog =3.3 £0.3V)

Symbol Parameter Min. | Max. Units Notes
fOperating Current 50 ‘ — L 100 ‘
lect ‘Average Power Supply Operating Current OO AU RO mA | 1,28
:[RAS, CAS, Address Cycling: trc = tre min) -60 — § 85 ;
Standby Current (TTL) ‘
loce :Power Supply Standby Current — | 2 mA
(RAS=CAS =V :
‘RAS Only Refresh Current 50 i 100 :
loca :Average Power Supply Current, RAS Only Mode i, mA 1,8
:(RAS Cycling, CAS = V|j: tgg = tpg min) -60 — § 85 i
~ 'EDO(Hyper Page) Mode Current s T e T
loca :Average Power Supply Current, Hyper Page Mode e mA | 1,23
(RAS = V., CAS, Address Cycling: tpe = tpe min) -60 — i 80 3
Standby Current (CMOS) ~ LP version — 200 @ pA
lces :Power Supply Standby Current e R S
(RAS = CAS = V¢ - 0.2V) SP version — : 1 mA |
"""""""""""""" CASBefore RAS RefreshCurrent 59— 4@
lcos ‘Average Power Supply Current, CAS Before RAS Mcde : omA L 1,2
:(RAS, CAS, Cycling: trc = tre min) -60 — | 115 |

 dei Refoch Current(LPversmn only) T O SO OO PO DT TO U PE TSP U TR DUOUOOUs: BUTUUOTLDUOUPU SOUORSPIURPRUOINt IO
| :Average Power Supply Current during Self Refresh : 4
cer 'CBR cycle with RAS > tqaes (min); CAS held low; — | 40 uA
fWE =Vee - 0.2V Addresses and D = Ve - 0.2V or 0.2V. :
:Input Leakage Current

liwy ‘Input Leakage GCurrent, any input -2 +2
(0.0 2 V iy = Vi), All Other Pins Not Under Test = 0V ;

| :Qutput Leakage Current 5 5
oL E(DOUT is disabled, 002> VOUT2 Voc) - +
:Qutput High Level (TTL)
Vo -Output “H" Level Voltage {loyT = -2mA) 24 - v
., odputlowlevel (TTLY

-Output “L” Level Voltage {lour = +2mA)

1. Igets locs locss locs depend on cycle rate.
2. lget. loca depend on output loading. Specified values are obtained with the ocutput open.
3. Column address can be changed once or less while RAS =V and CAS =V .
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IBM0 1648058 S=551
IBMO 164805 P

8M x 8 13/10 EDO DRAM

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

1. Aninitial 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 ty=2ns.

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

4. Valid column addresses are only AQ through AS.

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

3 -50 ; -60 |
Symbol § Parameter bl Units | Notes
~ Min. | Max. { Min. = Max
tre %Fiandom Read or Write Cycle Time 84 — 104 - ns 1
. tRP mpre(:harge_nme BTSSP UURUUTP I 30 e 40 e ns ...... e
""""""" tr  CASPrechageTme 8 — i1 — s
tRAS mpmsewmth T U OSSO PUUP U 50 100k 60 100k ns ..1
tcas  CAS Pulse Width e | 100k | 10 10k ns 1
. tASH HOWAddresssempTlme B UUUUUU PP SO 0 e 0 B S ns
tRAH ROWAddress Ho|d-|-|me JE TS UU TP I 7 o 10 e ns .......
"""""" hec  ColumnAddressSetpTme 0 — 0 — s
tean §Column Address Hold Time ‘ 7 — 10 : — ns
treo  AS to CAS Delay Time Mo o37 | 14 45 s 2

'RAS to Col. Address Delay Time
RAS Hold Time

tesh {CAS Hold Time
teap {CAS to RAS Precharge Time

toze ﬁ Delay Time From Dy
tpze CAS Delay Time From Diy

Transition Time (Rise and Fall)

1. In a Test Mode Read cycle, the value of tpag, taa, toac and tepa 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 tggp{max.) limit ensures that tgag(max.) can be met. tggp{max.) is specified as a reference point only. If tgep
is greater than the specified tpgp(max.) limit, then access time is controlled by tcac.

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

4, Either tpzg or tpzo must be satistied.

5. AC measurements assume tr _ o .

©@IBM Corporation. All rights reserved. 88H2010
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8M x 8 13/10 EDO DRAM

Write Cycle

Symbol Parameter e 50 e Units Notes
____________________________________________________________________________________________________________________________ Min, Max. : Min | Max. &
tws  Write Command Set Up Time 0 — s 1

twow Wit Command Hold Time A ns
"""""" twe  WiteCommand PuseWidth . 7 — {0 — s
"""""" tw. Wit Command to RAS LeadTme | 8  — - 10— s
" tow Wit Command to CAS Lead Time | s — 10 - s
"""""" toes  OEtoDyDelayTme i 43  — 45 . — s 2
s DnSewpTwme 90 — 0o . — s 3
ton Dy Hold Time 7 — 10 — ‘ ns ' 3

1. twes. thwp. towp. tawp and topwp are not restrictive operating parameters. They are included in the data sheet as electrical charac-
teristics only. If twgs = twes{min.), the cycle is an early write cycle and the data pin will remain open circuit (high impedance)
through the entire cycle. If tpwp 2 thwp({min.), tewp = tewp(min.), tawp = tawp{min.), and tcpwp 2 topwp{min.){Fast Page Mode), the
cycle is a Read-Modify-Wite 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 cut (at access time) is indeterminate.

2. Either tgpp or topp 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.

88H2010 ©IBM Corporation. All rights reserved.
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IBM0 1648058 S=551
IBMO 164805 P

8M x 8 13/10 EDO DRAM

Read Cycle

Symbol Parameter Units Notes
t.F.iAC ‘ S S T 1235
tCAC Accessﬂmefmmm B . 13 i 15 . ns . 1 25
tAA AccessT,,-nefromAddress SRR o 25 e 30 . ns 125
. tOEA Access_nme Fromﬁ B e . 13 s 15 . ns . 15 .
tRCS Readcommandsetup-nme SRR 0 o ..0 b ns e
tRCH Readcommandedﬂmetom TR 0 o 0 e ns 6
. t.F.‘.HH.. Head Command Ho|d'|'|metom R 0 R 0 R » ns e
tRAL Commn Addresstom Lead'nme TR 25 o 30 e ns ..1
. tCLZ mtooutpu“m_owz U PSRRI 0 - . 0 o . ns . 5
toez Qutput Buffer Turn-Off Delay From OE 5 0 13 5 0 : 15 ns 7
" ton  CAStoDyDelayTme s - s = s 4
"""""" torr  OutputBuffer Tum-OffDely ~ o 13 ' o 15 . ns 7
"""""" tors  OESelpTmePriortoCAS &5  — 5  — om
tORDﬁsetupﬂmepnortomm,ddenHefresh) 0 o O_HS

~N o0

. Ina Test Mode Read cycle, the value of tgac, taa, fcac and topa are delayed by Sns from the specified value. These parameters

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

. Operation within the tpgp{max.) limit ensures that tgag{max.) can be met. thgp{max.) is specified as a reference point only. If trep

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

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

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

. Either tgpp or topp must be satisfied.

. Measured with the specitied current load and 100pF.

. Either tpgy or tgpy must be satisfied for a read cycle.

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

voltage levels.

©@IBM Corporation. All rights reserved. 88H2010
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£ =555 IBM01648058
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Read-Modify-Write Cycle

Symbol Parameter SR 50 R Units Notes
_____________________________________________________________________________________________________________________________ Min, Max. : Min | Max. &

twc  Read-Modify-Write Cycle Time e — ns

tRWD mtOWDEIEmie TP TP PTR PP 65 e ns 1
""""" towo  CAStoWEDelayTme . 28— s — s 4
"""""" two  ColumnAddressto WE Delay Tme | 40— . 49— s 1
"""""" e OECommandHoldTme 7 — 10— .

1. twes. thwp. towp, tawp and topwp are not restrictive operating parameters. They are included in the data sheet as electrical charac-
teristics only. If tygg 2 tweg{min.), the cycle is an early write cycle and the data pin will remain open circuit (high impedance)
through the entire cycle. If tpwp 2 thwp({min.), tewp = towp(min.), tawp = tawp{min.), and tcpwp = topwp{min.){Fast Page Mode), the
cycle is a Read-Modify-Wite 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

Symbol Parameter ; MmSO Units Notes
theas CAS Pulse Width {(Hyper Page Mode) 8
tvpe Hyper Page Mode Cycle Time (Read/Write) 20
tiprwe Hyper Page Mode Read Modify Write Cycle Time 54
tDDH DataoutHddﬂmefmmm e e 5
- tWHZ - OUtPUtbufferTumoff De|ay fromm BTSSR PUPOUOTOPOE S 0..
twez  WE Pulse Widih to Output Disable at CAS High 7
""""" s  RASHold Time from CAS Precharge 27— 3
'l Access Timefiom CAS Precharge - — e —
""""" tusp  Hyper PageModeRASPuseWidth 50 200K . 60
 te»  OEHghPuseWith 5  — 10
""""" foec  OF HghHoldTmefomCASHgh 5  — 10

88H2010 ©IBM Corporation. All rights reserved.
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IBMO 164805 P

8M x 8 13/10 EDO DRAM

Self Refresh Cycle - Low Power Version Only

Symbol Parameter is.ol\fl.ax Unitsé Notes
e EASPusswan e o
iDunng Self Refresh Cycle i
e S W =
""""""" e (CASHodTme T e e

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 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 Cycle
: : .50 -60 :
Symbol Parameter : i : : : : - Units Notes

'CAS Setup Time

tosn  (CAS before RAS Refresh Cycle) 5 - s - ns
'CAS Hold Time 5 |
fonn (CAS before RAS Refresh Cydle) -8 - 10 - ns
WE Setup Time
bwre (CAS before RAS Refresh Cydle) s - 10 - ns
: 'WE Hold Time 5 _ 10 _ "
WARH { (CAS before RAS Refresh Cyde) _ ; _
trc  |RAS Precharge to CAS Hold Time 5 . — 5 . — s
. SPwversion . — | B4+ | — | B4
trer ' Refresh Period : : ms 1
b LPversien £ — 258 | — . 256 ¢
1. 81892 cycles for RAS Only Refresh; 4096 cycles for CBR Refresh.
©@IBM Corporation. All rights reserved. 88H2010
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IBMO164805B
IBMO164805P
8M x 8 13/10 EDO DRAM

tRC

- tras trp
Vie — + ' A S

RAS Vv, — \ /

-’ tesn —‘

- taco bt trsnH > e tere
e Vi A \ teas > 1
CAS v, — |

e— trap - traL >

—» tagR e
—trane—  —lascle—

Address Row Column
tres
Vin — i
WE 7
Vi 7L
toes »
___ Vi 3
OE !
Vi
-—tDZCA-‘ e— tcop —=
- toze - - toen
VIH :
Dn } Hi-Z
Vi
e toac ——= t— torr T
FtCLZ —— ] tOEZ
Von —
Dour Hi-Z Valid Data Out Hi-Z —
Voo —
- trac =
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IBMO 1648058 SE=SE
IBMO164805P
8M x 8 13/10 EDO DRAM
Write Cycle (Early Write)
- tRC »
- tras thp ——
V‘H —_ |
RAS \
VL — X i
« t -
CSH | S
- treo > trsH > r;
Vin — ) - teas ;M /L
CAS \
VH_ — -‘
—wtasRle— ol tass e
—»tran —=toan
Row Column }\
tWCS tWCH
Vi A t /
WE A we o J;
Vi .
- Vin
OE
VL —
—tps J L ton
Vi ‘. ' ,‘
D A Valid Data In X
V\L ¥ 3— Y
Vo —
Dour Hi-Z
oL —
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8M x 8 13/10 EDO DRAM

" tae .
- tras al trp -
Vg — L i
RAS \
Vo — N e
= tosH “‘
treo trex r*tCHP —-
Vg — 'l
CAS " - teas /
Vi — + .
= tRaH fe— — toan e
Address Column [' ‘,<
< towL .
V / —3 !.‘
WE ) 4 \"— twe —/
VH_ "1 [
e thw, ——]
_Vy y ¥ :
OE 4 ‘—tOEH — )
V‘L LY ‘.‘
1—tDH —™
etnze = twrp tos ke
toze F
Hi-Z X Valid Data In }‘

Vor — N
Dour Hi-Z
Voo —
* toen greater than or equal to tow,
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8M x 8 13/10 EDO DRAM

Read-Modify-Write Cycle

- trwe *
B tras - trp —»
V\H _ A A
RAS
ViL - X T
- tesn > ;
- treo i trsH > ﬁ" CRP—
Vie - 7 teas >
CAS
V\L — HtHAD — ™ T
tasc
Address ;/
.
- tewn he— trwL
= tawn >
‘ ‘ towL
- ‘ trwo >
Vin — | 1| we -
WE 7 tan \ /
VH_ — P, .
. tros .
toew
V\H po— tOEA — - £
oE \ \
V\L \ X
e tpzc %l —w oy
tos —f e
toza -
Vi — A 4
Dn b Hi-Z
Vie - J\ teac
e— toiz
VOH f— *
Dour Hi-Z Hi-Z
trac *tOEH greater than or equal to tow.
c"H" or “L*
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8M x 8 13/10 EDO DRAM

—wtrp
trasp
RAs "7 N 1
- tepry
ViL— + T
« tpc . torp —»
- thco »> re—tp e—top— fe—— thgn —
1:HGAS t t
- " e— THcas e— Theas
Vip — 3 £ L8 ; 3 X
CAS / \ \
Vi \ x 7 3 x i
tosn . « trac .
tasr| |tran tasc | tean tasc tcan tasc | | foan
H
Address v Column 1 Colu Column N
IL
troH —»f m—
trru -—
Vi
WE f
VL i e i
twe
-(—tCAC—b -I—tCAC—b
e — tCPA — "ftCPA I E——
toes ‘ torr—»f e
le tan tan —»l
toea
_ V- \
E Y
ViL
‘ trac toez
!‘ taa | > took toon
tows -
towz
VOH— A F LR A LR ' LR
ouT Hi-Z t]? Data Cut 1 @ Data Qut 2 @ Data Qut N >7
o= VR T 1 T VHE 7
: HHI: Or HLI:
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8M x 8 13/10 EDO DRAM

—mtrp
trasp
s \ 1
- tepan -
ViL— + 7
torp ——m
thee GRP
" trcp > he—top —m e—tcp—» j+—— tRgH —=t
1 1 1
Vi . le— THoAs —m | \ le— THcas —m | \-— HCAS &
CAS v, i 7/ \7 v 1
tCSH - -l—tRAL4"
tasr| |tran tasc toan tasc tean tasc toan
| 5 | - - " o e -
Vi — ! 'S
Address v Column 1 Column 2 Column N
L— -
troH —»f .—
trru -—
tros
Wy /
WE i
VI g 7
e— toac —m e toac =
torr— fe—
e toon —»  pe—topn ———=
toee
" ” tan - tan —»
» toea N —toene tors— mhe—toerc le——tors —a
oe " ‘ . :\
A e tocp
Vi L / ®
| RAF toea
| tan »
toac e toez o topz -
tolz
VOH— —l i 7£ A 71 .
Dour Hi-Z X Data Out 1 % Data Qut 2 [JHiiH Data Out N )7
ol— + =+ X T+ X —\ 5
c*H”* or “L*
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8M x 8 13/10 EDO DRAM

—mirp
trase
mas | /|
« terrH >
ViL— Y ¥
tupc torp ——m
™ tRCD - "—tCP—" -lftCPgl- EtRSH —
V‘H B - d—tHCAS—b | \ of— tHCAS r | — tHCAS -
CAS v, | ,/ \, .
toen - e tRaL ——
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IBMO164805P - - T
8M x 8 13/10 EDO DRAM
EDO (Hyper Page) Mode Early Write Cycle
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8M x 8 13/10 EDO DRAM

EDO (Hyper Page) Mode Late Write Cycle
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8M x 8 13/10 EDO DRAM

EDO (Hyper Page) Mode Read Modify Write Cycle
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8M x 8 13/10 EDO DRAM
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8M x 8 13/10 EDO DRAM

Hidden Refresh Cycle (Read)

tRC tFiC *
-—tRP —- ot 1Rp —
- tras * - tras >
V\H — 1, J L' i hl
RAS /
Vi - X 7 X Y
teco tren —= tenn - tere -
Vin — i
CAS
Vi — - _
— trap —* traL ~— twrn
—l- - — g — [— t
tasr tasc WRE
Address :<
WE \
. V‘H ““““““““““““““““““““““““““““““““““““““ ‘;‘ g 1OEA — - T
OE 24y /
Y- ‘ /
= tozc "‘
tozo
Vig —
Din } Hi-Z
Vi - f e toac —
_4' = torr
e toez
Vou — A
Dour Hi-Z Valid Data Out }Hi-z -
VOL - =
B taac
83H2010@|BMCorporat|onA||r|gh13reserved
GA14-4249-01 Use is further subject 1o the provisions at the end of this document.
Revised 4/97

Page 23 of 29



IBM0164805B =S5
IBMO164805P
8M x 8 13/10 EDO DRAM
Hidden Refresh Cycle (Write)
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8M x 8 13/10 EDO DRAM

Self Refresh Cycle (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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IBMO 164805 P

8M x 8 13/10 EDO DRAM

Package Dimensions (400 mil; 32 lead; Small Outline J-Lead)
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IBMO164805B
IBMO164805P

Package Dimensions (400 mil; 32 lead; Thin Small Outline Package)
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8M x 8 13/10 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".
2. toep 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 Wiite timing diagrams.

topp was changed to togp in notes in the Write Cycle and Read Cycle Parameters tables.

03/18/97 . “Hyper Page Mode” was changed to “EDC (Hyper Page) Mode” in the timing diagram titles.

. LVTTL/LVCMOS changed to TTL/CMOS.

4
5
8. Removed the Test Mode parameters and timing diagrams.
7
8. LVCMOS currents were removed.

9

. Power numbers on the spec cover were recalculated.
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