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IBMO117805_ IBMO117805M
IBMO117805B IBMO117805P

2M x 8 11/10 EDO DRAM

Features
= 2,097,152 word by 8 bit organization
» Single 3.3V £ 0.3V or 5.0V + 0.5V power supply

Standard Power (SP) and Low Power (LP)

2048 Refresh Cycles
- 32 ms Refresh Rate (SP version)
- 128 ms Refresh Rate (LP version)

» High Performance:

trac (RAS Access Time 50 . 60 ns
‘loac CAS AccessTime 13 15  ns
| tan ‘Column Address Access Tme 25 30 ns
thc CydeTime 1 B4 104 ns

tuec |EDO (Hyper Pags) Mode Gycle Time 20 25 ns

Description

The IBMD117805 is a dynamic RAM organized
2,097,152 words by 8 bits, which has a very low
“sleep mode” power consumption option. These
devices are fabricated in IBM's advanced 0.5um
CMGQOS silicon gate process technology. The circuit
and process have been carefully designed to pro-

Pin Assignments (Top View)

+ Low Power Dissipation
- Active (max) - 75 mA / 60 mA
- Standby: TTL Inputs {max) - 1.0 mA
- Standby: CMOS Inputs (max)
- 1.0 mA (SP version)
- 0.2 mA (LP version)
- Self Refresh (LP version only)
- 200pA (3.3 Volt)
- 300pA (5.0 Volt)

+ Extended Data Out (Hyper Page) Mode
« Read-Modify-Write

+ RAS Only and CAS before RAS Refresh
+ Hidden Refresh

« Package: TSOP-II 28 (400milx725mil)
SOJ 28 (300mil)

vide high performance, low power dissipation, and
high reliability. The devices operate with a single
3.3V + 0.3V or 5.0V + 0.5V power supply. The 21
addresses required to access any bit of data are
multiplexed {11 are strobed with RAS, 10 are

strobed with CAS).

Pin Description

RAS Row Address Strobe
O CAS Column Address Strobe
Vee O 1 28 1 Vss WE Read/Write Input
¥Oo O 2 27 O IfO7
o1 o s 26 b /0B L heeAto Address Inputs
oz o 4 25 O 1/O5 OE Output Enable
o3 O s 24 [ /O4 1100 - 1/07 Data Input/Output
RAS O - 2 0 OE Vee Power (+3.3V or +5.0V)
NC O s 21 O A9 Vas Ground
Ao O 9 20 0 A8
A0 10 19 0 A7
Al O 11 18 0 AB
A2 O 12 17 0 A5
A3 [ 13 16 1 A4
Voo O 14 15 1 Vss
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IBMO117805  |IBMO117805M
IBMO117805B |BMO117805P
2M x 8 11/10 EDO DRAM

Ordering Information

(b
LT
i
<||I|
il

Part Number SP/LP Self Refresh ' Power Supply? Speed Package Notes

IBM0117805T3 -50 : SP No 5.0V : 50ns 400mil TSOP-11 28 1

""""""" lBMO117805T3-60 P No 50V 6ns | 400mi TSOP-I28 1
IBM0117805BT3 -50 SP 4 No 3.3V 50ns 400mil TSOP-11 28 1
IBM0117805BT3 -60 ' SP No 3.3V 60ns 400mil TSOP-11 28 1

"""""" lBMo11780sMT3-50  LP  Yes 50V . Sms  400miTSOP28 1
IBMO117805MT3 -60 & LP Yes 5.0V 60ns 400mil TSOP-11 28 1
IBM0117805PT3 -50 LP ‘ Yes 3.3V 50ns 400mil TSOP-11 28 1

. IBMo117805PT3-60 | TR Yes asv ens | 400mil TSOP-I28 1
IBM0117805J1 -50 SP 4 No 5.0V 50ns 300mil SCJ 28 1
IBM0117805J1 -60 ' SP No 5.0V 60ns 300mil SCJ 28 1

"""""" BMo117805BJ1-50  SP No 33V .  Sms  300miSOJZ8 1
IBMO117805BJ1 -80 & SP No 3.3V 60ns 300mil SCJ 28 1
IBMO117805MJ1 -50 LP ‘ Yes 5.0V 50ns 300mil SCJ 28 1

. IBMoti7805MJ1 60 | TR Yes sov  ems soomisou2e 1
IBMO117805PJ1 -50 LP 4 Yes 3.3V 50ns 300mil SCJ 28 1
IBMO117805PJ1 -80 ' LP Yes 3.3V 60ns 300mil SCJ 28 1

LP = Low Power version (IBM0117805M and IBM00117805P)

1. SP = Standard Power version (IBM0117805 and IBM0117805B);

©@IBM Corporation. All rights reserved.
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[BMO117805 IBMO117805M
IBMO117805B IBMO117805P
2M x 8 11/10 EDO DRAM
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Block Diagram

/o0 [l{er4
Vss \g:c (5.0 Volt version) i ________ I
r e n
| ¢—— (to OCDs) ‘
| | 8 8
Regulator
| \
| L— Vpp (intenal) | Data In Buffer Data OutBufier =—— OE
L J
WE 1
4 I f
- 8 8
A _| TASClock
CAS Generator

'

—10\ Column Address Column Decoder and IO Gate /T
/ Butter (10} 10
AQ—~

Al —» Sense Amplitiers
A2 —»

Refresh
A3— Controller | 1024 %8 -
A4 —w L
AB—»
AB_—» Refresh Counter

()
A7 —=
A8 —» » !
A9 —w —/ Row Address M >

A10—» A Buffer (11)
11
- ¢_#
SAG RAS Clock
RAS ™7 Generator

Memory Array
2048 x 1024 x 8

Row Decoder
=]
&
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IBMO117805  |IBMO117805M
IBMO117805B |BMO117805P
2M x 8 11/10 EDO DRAM
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Truth Table

~= : Row Col

I/00 - /O7

v
2
0
5
2
m

Function E

: - Address  Address :
Standby ‘ '
Read

X X © High Impedance ‘
Row Col Data Cut

Row Col Data In

Early-Write

T ix i ix

Delayed-Write Row Co Data In
Read-Modify-Write H—L L—H Row Col Data Qut, Data In
EDO (Hyper Page) Mode 1% Y9 R0 i N b

Read 2nd Cycle

X Row Col Data In

EDO (Hyper Page) Mode 't 9¥ee
§erte 2nd Cycle

. H
H%L H e |_ N/A - o o
L

X . NA Col | Data In
[EDO (Hyper Page) Mode | 1stOycle ot Aot o Row | Cel | DetaOutDaiin
Read-Modify-Write 2nd Cycle

HoL © HoL o LsH . NA Col : DataOut, Dataln
im-Only Refresh H X X ¢ Row N/A High Impedance
im-Before-m Refresh H-L L . H X X N/A . High Impedance

[l e i I R el e R A i =
]
-

Read L—H-L L ¢ H L Row Col Data Cut
'Hidden Refresh S TR
: Write L—H—-L L : L=H X ¢ Row Col Data In

Self Refresh (LP version only) HoL o ©o L L Ho X X X

©@IBM Corporation. All rights reserved. 28H4724
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[BMO117805 IBMO117805M
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Absolute Maximum Ratings

: Rating 3 :
: 3.3 Volt Device 5.0 Volt Device
Voo ZPower Supply Voltage -0.5tc +4.8 ‘ -1.0to +7.0 \ 1
Vin ;Input Voltage -0.5 to min (Vgc+0.5, 4.8) ‘ -0.5 to min (Vgc+0.5, 7.0) \Y q
VDUT Outputvo“age TP 05 t.c.).m.i.n (VCC+05 46) . 05 to mm (VCC+05 ?0) V 1
TOPH Operatmg_remperature TR U Oto +70 ST PTPRRIROI Ot°+70 TR OC » 1
TSTG StorageTemperature TR e 55 to+150 IR SR 55to+150 e OC 1
Po ?Power Dissipation 1.0 1.0 W 1
lout ZShort Gircuit Qutput Curren 50 4 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 operational
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended pericds may affect reli-
ability.

Recommended DC Operating Conditions (Ta= 0to 70°C)
 33VoltDevice 5.0 Volt Device

Symbol Parameter ; P Units Notes
: Min. Typ. Max. Min. Typ. . Max. 3
Voo Supply Voltage ‘ 3.0 33 3.6 4.5 : 5.0 5.5 v 1
» VIH Inpm ngh V.‘.J.Ita.é.e s 20 _ VCC+ 05 24 . _ VCC+ 05 B V » 1 2
VIL Inmeow Voltage » 05 e 08 ..... 05 e 08 s V » 12

1. All voltages referenced to Vgg.

2. Vijy may overshoot to Ve + 1.2V for pulse widths of <4.0ns with 3.3 Volt, or Vg + 2.0V for pulse widths of < 4.0ns (or Vg + 1.0V
for < 8.0ns) with 5.0 Volt. Additionally, V| may undershoot to -2.0V for pulse widths < 4.0ns with 3.3 Volt, or to -2.0V for pulse
widths <4.0ns (or -1.0V for < 8.0ns) with 5.0 Volt. Pulse widths measured at 50% points with amplitude measured peak to DC ref-
erence.

Capacitance (Tp=25°C, Vge= 3.3V £ 0.3V or Vo= 5.0V £ 0.5V)

________ SYMBOl i REMS ad Min G Max | Units Notes
Ciy Input Capacitance (A0 - A10) — : 5 pF . 1
Ciz Input Capacitance (RAS, CAS, WE, OF) - 7 oF 1
Co Qutput Capacitance (I/0OQ - 1/07) — 7 pF 1
1. Input capacitance measurements made with rise time shift method with CAS & RAS = V|4 to disable cutput.
28H4724 ©IBM Corporation. All rights reserved.
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IBM0O117805

IBMO117805M

IBMO117805B |BMO117805P

2M x 8 11/10 EDO DRAM

DC Electrical Characteristics (Ta=0to +70°C, Voo= 3.3V £ 0.3V or Vog= 5.0V £0.5V)
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: Opé.rafi.ﬁg Current
:Average Power Supply Operating Current
{(RAS, CAS, Address Cycling: tpg = trg min.)

Parameter

:Standby Current (TTL)
:Power Supply Standby Current
(RAS =CAS =V

Max.

75
60

:RAS Only Refresh Current
:Average Power Supply Current, RAS Only Mode
:(RAS Cycling, CAS = V| tge = tgc min)

;EDO {Hyper Page) Mode Current

‘Average Power Supply Current

/(RAS =V, CAS, Address Cycling: toc = tpc min)
:8tandby Current (CMOS)

‘Power Supply Standby Current
{(RAS = CAS = V¢ - 0.2V)

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

. 8P version

LP version

-50

Unit Note:
mA 1,23
mA

mA 1,3

:Self Refresh Current, LP version only
:Average Power Supply Current during Self Refresh
CBR cycle with RAS > tgasg {min); CAS held low;
"WE = V¢ - 0.2V; Addresses and Dy = Vg - 0.2V or 0.2V.

;Input Leakage Current

‘Input Leakage Current, any input
H0.0 £V £ (Ve + 0.3V)), All Other Pins Not Under Test = OV
:Output Leakage Current

: (DOUT is disabled, 0.0< VOUT < Voc)

‘Output Level (TTL)
:Qutput "H” Level Voltage
oyt = -2.0mA for 3.3V, or Iy = -5mA for 5.0V)

+5

+5

“Output Level (TTL)
‘Qutput "L” Level Voltage
(lout = +2.0mA for 3.3V, or lgr = +4.2mA for 5.0V)

1. lget. locs. leca and Iggs depend on cycle rate.

2.

lcet @nd lgps 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 I¢gy4, it can be changed once or less when CAS =V|.

©@IBM Corporation. All rights reserved.
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[BMO117805 IBMO117805M
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AC Characteristics (Ty=0to +70°C, Vo= 3.3V + 0.3V or Vo= 5.0V +0.5V)

1. Aninitial pause of 200ps is required after power-up followed by 8 RAS only refresh cycles before proper device operation is
achieved. In case of using the 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. Viy(min.) and V) (max.) are reference levels for measuring timing of input signals. Alse, transition times are measured between V|,
and \hL-

4. Valid column addresses are AQ through AS.

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

Symbol Parameter -50 Units Notes
______________________________________________________________________________________________________________________ Min. @ Max o Min o Max
trc Random Read or Wiite Cycle Time 84 | — 104 — ns
""""""" tw  RASPrechargeTime 3 . — 40 | — s
tCP mpm‘;hargeﬂme IR TU ST 8 e 10 R ns
tRAS e mpmsew'dth [ER TR TURRTRRT 50 mK 60 10K ns
tCAS e mpmsewmth I 8 mK 10 10K ns
 ten  RowAddress SetupTime o — o - s
"""""" twi  RowAddressHoldTme . 10— 10 . —  nmn
tasc ‘ Column Address Setup Time 0 —_ ' 0 — ‘ ns
» tCAH CommnAddrBSSHoldTlme TP PP 8 » _ e 10 i ns
tRCD e mtom[}ehﬂ,me e 14 ..37 14 45 ns » 1
 tws  RAStoColumnAddress Delay Time 12 s 12 0 80 s 2
"""""" tsi  RASHodTme .8 — 10 — &
tsi  CAS Hold Time s — 45— o
tCRP mtompmchargeﬂme PO NP IR ST SO T TR POT TR
tozo OE Delay Time from Dy
by  CASDelayTmefomDy 0o  — o i — s 3
"""""" . TmitonTme (Rseandfal) 2

1. Operation within the tgep(max.) limit ensures that tgpc{max.) can be met. tgep{max.) is specified as a reference point only. If tgep
is greater than the specified tpgp{max.) limit, then access time is controlled by toac.

2. COperation within the tgap{max.) limit ensures that tgag(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.

3. Either tpzc or tpzo must be satistied.

4. AC measurements assume ty=2ns.

28H4724 ©IBM Corporation. All rights reserved.
SA14-4221-05 Use is further subject 1o the provisions at the end of this document.
Revised 4/97

Page 7 of 31



IBMO117805  |IBMO117805M
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Write Cycle

; -50 : -80 : :

Symbol | Parameter e B Uit Notes
e Min o Max Min. Max. N
twes rite Command Set Up Time 0 — ns 1
""""""" twou  WiteCommand Hold Time 7 — 10— . s

Ctwe  iWite Command Pulse Width 10— ns

twi Wit Command to RAS Lead Time 10 — ns

fow.  Wite Command to CAS Lead Time | 10— ns

e
""""""" ts  DnSetpTme o — o — s 3

o D‘NHoIdTlme e s m_ R e

1. twes, trwp. towp and tawp are not restrictive operating parameters. They are included in the data sheet as electrical characteristics
only. If twcs 2 twes (min), the cycle is an early wiite cycle and the data pin will remain open circuit (high impedance) through the
entire cycle. If tpwp = trwp (Min), towp = towp (mMin) and tawp = tawp (min), 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 conditions are salisfied, the condition of the data out (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.

©@IBM Corporation. All rights reserved. 28H4724
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Read Cycle

Symbol Parameter Units Notes
two  Access Time from RAS ns 1,2,3
”””””” tac  AccessTmefomCAS . — 18  — . 15 ns | 1,3
tAA N AccessﬂmefmmAddress P o 25 o 30 i ns N 2 3
N tOEA Accessﬂmefmmﬁ e 13 _ 15 ns 3
.tF.‘.CS... Readcommandsempﬂme B ..0 ...... S 0. S ns o
tRCH N Read Commandedﬁmetom TR 0 s 0 g ns N 4
”””””” twi  ReadCommand HoldTmeto®AS 0 — 0 — ot 4
tRAL N ComrnnAddresstomLeadT,me e e 30 S R S
tciz imtoomputin Low-Z 0 B . o _ ,
t(;FF... OUtPUt BufferTumOff De|ay e St 13 o 15 ns 56
tCDD N mtODIN De|ayT|me PR 13 e 15 e ns N 7
""""" tor  OulputBufferTum-Off DelayfomOE ~  — 13  — 15 s | 5
tocs :ﬁSetupTime Prior to CAS 5 - 5 — ns :
fom  OF SetupTime Piorto WAS HiddenRefresn) 0 — 0 . — e

1. Operation within the tgep(max.) limit ensures that tgpc{max.) can be met. tgep{max.) is specified as a reference point only. If tgep
is greater than the specified tpgp{manx.) limit, then access time is controlled by tcac.

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

3. Measured with the specified current load and 100pF at V5 = 0.8V and Vo = 2.0V.

4. Either tggy or trpy must be satistfied for a read cycle.

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

8. topr is referenced from the rising edge of RAS or CAS, which ever is last.

7. Either tepp or topp must be satisfied.

28H4724 ©IBM Corporation. All rights reserved.
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Read-Modify-Write Cycle

Units Notes

Symbol Parameter e
_____________________________________________________________________________________________________________________ Min  Max | Min | Max.
..... head Modlfy erte Cycle Tlme .11.;3 135 — ns
4w  TASOWEDeayTme e — 79— s 1
..;CAStOWE De|ay-|-|me TR 30 ST S TRTIPS SOOI ns i 1
;.éolumn Address to WE Delay Tlme B 4é ns ...... 1

ommand HoI Time

1. twcs. tawp, towp and tawp are not restrictive operating parameters. They are included in the data sheet as electiical characteristics
only. If twcs 2 twos {min), the cycle is an early write cycle and the data pin will remain open circuit (high impedance) through the
entire cycle. If tapwp = trwp (Min), towp = towp (mMin) and tawp = tawp (min), 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 conditions are satisfied, the condition of the data out (at
access time) is indeterminate.

Extended Data Out (Hyper Page) Mode Cycle

3 -50 ; -60 :
Symbol Parameter R A e Units Notes
thcas %EDO (Hyper Page) Mode CAS Pulse Width 3 10 10K ns
thpc gEDO (Hyper Page) Mode Cycle Time (Read/Write) ‘ 20 — 25 — i ns
thprwe %EDO (Hyper Page) Mode Read Modify Wiite Cycle Time 4 51 — 80 — ns
tpon %Data—out Held Time from CAS 5 — 5 - ns
 tws  Ouputbuffer TumOff Delay flomWE o 10 io 1 o
tWPZ WE pu|se Wldth to OUtPUt Dlsab|e at CAS ngh ............. 7... e 1.(.) ..... o h.s
...tC.F.).RH.. RAS Ho|d Tlme from s PrECharge L 30 o 35 S ns
‘ topa iAccess Time from CAS Precharge 4 —_ 28 —_ 35 : ns 4 1
 fwsr  EDO (HyperPage) Mode RAS PuseWidth 50 | 200K | 60 200K  nms
"""""" b OEPhage5—5—

1. Measured with the specified current load and 100pF at V5 = 0.8V and Vo = 2.0V.

©@IBM Corporation. All rights reserved. 28H4724
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T= IBMO117805  IBMO117805M
IBMO117805B IBMO117805P

Refresh Cycle

: -60
Symbol : Parameter R Units @ Notes
______________________________ S L0 SO L\ 1S N MO
t 'TAS Setup Time - e
C8R :(CAS before RAS Refresh Cycle)
; 'TAS Hold Time 10 . 10 .
CHR :(CAS before RAS Refresh Cycle) ns

“WE Setup Time _ _

twap  :(CAS before RAS Refresh Cycle) 10 10 ns
"WE Hold Time

WA (CAS before RAS Cydle) 1o = 1 =y oms

trrc EFZAS Precharge to CAS Hold Time 5 @ — 5 — ns

Self Refresh Cycle - Low Power Version Only
: 50 -60
: ¢ Min. ¢ Max. Min. : Max.
B B

tnss :During Self Refresh Cycle 100 ¢ — oo+ — ms 1
‘RAS Precharge Time i

trps :During Self Refresh Cycle 8 i - 04 — ns 1
:CAS Hold Time From RAS Rising ;

fors :During Self Refresh Cycle . 50 - 50 1 — ns 1.2
:CAS Hold Time From RAS Falling : 350

: 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.
2. If trass > toup (min) then tonp applies. If trass < topp (min) then tous applies.

Parameter

1. 2048 cycles.

28H4724 ©IBM Corporation. All rights reserved.
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IBMO117805  |IBMO117805M
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- tre -
- tras trp
Vih — X f +
RAS
VH_ —_— —_ 7_
-’ tesn —‘
> troo e trsH . lu tore
Vig — A B i ¥
CAS CAS
V|L —_ - ?,
e— trap - traL >
i trane sllasch
Address Row Column
tres
Vi i
WE {
Vo — 7L
toes »
___ Vi X e— toca —» r
OE 4 4
Vi : [
Y Jo
-—tDZCAD‘ le— tcop —
- toze - - toen
V|H L
D } Hi-Z
Vi ;
e toac ——= *—tOFFT
oz —» toez
Von —
Dour Hi-Z Valid Data Qut Hi-Z —
Voo —
- trac >
@|BMCorpora1|onA||ngh15reserved28H4724
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- tre »
- tras » thp —
V\H —_ |
RAS \
V\L — 7‘ -
- tesn -i t
- treo i trsw > r; GRPT

Vi — ] = teas —‘
CAS
Vi \ A

"‘_tHAD —

—witasR |e— —{ Tase fe—

— tean

Column A
L) o
¥ ¥ \
tWCS tWCH
V= A t /i
WE \‘ WP > :
VH_ — ey —
.

ﬁtDSJ LtDH

Din { Valid Data In '

Dour Hi-Z
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IBMO117805  IBMO117805M S==S5E
IBM0117805B |IBMO0O117805P
2M x 8 1110 EDO DRAM
Write Cycle (Delayed Write)
- trc .
- tras i | trp =
Vi — 3 -
RAS \
Vo — X 4
tosH “‘
treo trex r*tCHP —-
Vig — + i /
— - CAS
CAS
Vi — 1 4
o—— tRA D —M™
= tRaH fe— — toan e
V\H + £ A /
Address Column ¥ A
V IL _l w‘ ‘! \
< towL .
Viy — / R t f
WE 7 \"— WP —-:
VH_ —_ ’l [
e thw, ——]
- V‘H — .I ,l
OE 3 e topn —»it
Vi ; 3
-~ tDH —™
V IH - _‘ r'
Din Valid Data In |
V\L - *l X
Vor — .
Ceur Hi-Z
Voo —
"1 reater than or equal to t
- <H” or “L" oeH 9 q cwiL
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T= IBMO117805  IBMO117805M
IBMO117805B IBMO117805P
2M x 8 11/10 EDO DRAM

Read-Modify-Write Cycle

» trwe >
B tras - trp —»
V\H _ A X
RAS
ViL - + T
- tesn >
- treo i trsH - ﬁ" forpia—
Vie - 1 teas >
CAS
.
tasc

Address

o
- tewn he— trwL
= tawn >
‘ towL
- ‘ trwo >
Vig _ | ALY
WE V "" tAA \ £
- 7 __tRCS . A
toew
Vi — te— toza —» X
OE A %
V\L — X
e tpzc %l
toza -
Vi A
D } Hi-Z
Vie teac
e— toiz
Dour Hi-Z
trac
: "Hl: Or HLH
28H4724 ©IBM Corporation. All rights reserved.
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IBMO117805  |IBMO117805M
IBMO117805B |BMO117805P
2M x 8 11/10 EDO DRAM

EDO (Hyper Page) Mode Read Cycle

—wtrp
trasp
RAs "7 N 1
- tepry
ViL— + T
« trpc - torp —»
- thco > re—tp e—top— fe—— thgn —
1:HGAS t t
- - e— LHcas e— LHoas
Vip — . £ L8 o : X
CAS / \ \
Vi \ x 7 3 x ‘
tosn . « trac .
tasr) | trau tasc | toan tasc tean tasc | | foan
Vi
Address Column 1
troH —»f m—
trru —
Vi /
WE 7
VL i o
twe
-(—tCAC—b -I—tCAC—b
e — tCPA — "ftCPA I E——
toes ‘ tors —f -—
le tan tan —»l
toea
_ V- \
E A
ViL
toez
trac
!- tan l > toon toon
tows T
towz
Vo A ¥ X ¥ AL 1
Dour Hi-Z : Data Out 1 % Data Out 2 % Data Qut N >7
o= X T x T VHE 7
HH:: Or HLI:
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[BMO117805 IBMO117805M
IBMO117805B IBMO117805P
2M x 8 11/10 EDO DRAM

—mtrp
trasp
mas \ 1
- tepan >
ViL— + I
thec torp ——m
8 taco » —tcp —» —tcp—wf f—— treH —
e thoas —w e THoas — e thoas
CAS V- X / \ ! \ 1
ViL— . ¥ - T X
tCSH - -l—tRAL4"
tASH_ tran tasc _ toan tasc . tean N _tASC_ _ toan "
Vi
Address Column 1 Column 2 Column N
troH —»f .—
trru -—
tros
Vi /
WE i
VL i g
— toac —m e toac = t
OFF —m fe—
e toon —»  pe—topn ———=
toee
" ” tan - tan —»
tomn —toene tocs i tOEHC—-T te——foes —]
ﬁ V‘H 94 r
A e tocp
Vi / *
« ‘ trac - toez
| | toea
| tan »
tCAC - <—tOEZ‘l- q—toEz—l-
tolz
Vo A/ AT AT v
Dour Hi-Z % Data Out 1 @ Data Out 2 @ Data QOut N )7
Vo— i =1 X + ¥V 7
c*H”* or “L*
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IBMO117805  |IBMO117805M
IBMO117805B |BMO117805P
2M x 8 11/10 EDO DRAM

—mtrp
trasp
mAs \ /
« tepan >
ViL— + 1
torp ——m
there GRP
i tRCD > -—tc;p—- -(—tcp—n- —— tRSH -
e thoas —w e tcas e thcas
TAS V- T / \ ! X T
ViL— - f/ - Y
tesk - e tha ——|
tasr| | tran tasc tcan tasc tean tasc tean
- fot— e 1 - - - wl | -
Vi — ; /
Address v Column 1 Column 2 Column N
IL— - X
f— tAA H4> |-— tAA Ln ‘
tRoH = i tros tRoi—»l e Ltﬁcs T —m e
trru -—
tros
L Ve H 1 twez 1 twez
WE o
VI g 7 T 3
teac 1
—toac — OFF— =
« tora » e tepa——
toes
___ Vi A | toes
OE A
Vi
" ‘ toez
: i—tWHz~—‘
Veor— 4 N 1
Dour Hi-Z Data Qut2 ) % Data Out N )7
ol— X 7 & 7
c*H”* or “L*
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T= IBMO117805  IBMO117805M
IBMO117805B IBMO117805P
2M x 8 11/10 EDO DRAM

trp
trase
V‘H — A
RAS \
VH_ —_ L ?,
thee » tore
- troo - tcp ter o o tRsH—»
e V hoas m— thoas e thoas —w= f
CAS "H— LB \ i
V|L p— A = 4 _T £
H
Address
Vi
Vi
WE \
VH_ —
rtgg—b —m ’q—tDH -(—th-- "'—tDH F—th—b 4—tDH—h-
Vig 3
D X Dataln 2 Data In N
: “H!F or HL!F
E = Don't care
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IBMO117805  |IBMO117805M
IBMO117805B |BMO117805P
2M x 8 11/10 EDO DRAM

EDO (Hyper Page) Mode Late Write Cycle

—

RP

- trase -
V\H — X
RAS
VH_ — —‘ ?,
thec torp
- treo » et =] top — tren
Vin 3 _tHCAS L \ ot o Yot L
CAS HOAS HCAS
VIL P ] r A r hN -}

ﬂ—tF{AD

i tosH * ————— tRAL — -

tasr | | tran ‘ ‘ tasc | toan tasc toan tasc toan
s ‘ ‘

Address

Column 1 Column 2 Column N
tCWL
S tres ety —=
Ve 7 Y | twe y | twe \ twe
WE ; \
ViL— 7 - + T 7
- toek - —toen - toex
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T= IBMO117805  IBMO117805M
IBMO117805B IBMO117805P
2M x 8 11/10 EDO DRAM

EDO (Hyper Page) Mode Read Modify Write Cycle

t
- trasp i
VlH f— A
RAS \
L — A B 4
- thpRWC - tcre
t tee ter
RCD
VIH — 37 7[ ), r 3

m tCAS M tCAS j /

Address

t
t || [ o RWL
CWL - I
S ‘ | trwo ‘

l‘ tAWD g tAWD — e tAWD —

tRC§ t thcs | i tres) |

; e—lowp —» |4 e Towp — — Towp -»f

Vig — Y | WP v twe 3 (twe

! - lateac
Li tRAC — —a- -IftCAC e "_tCAC

| ™ |'F teoen ™ |‘FTOEH

Vin = A toea—| ¥ toea

OE V 3 1OEA—'- - ”
b T teep f toen 3 toen
Dor Hi-Z

Voi—

Vig—
Dy Hi-Z

Vie—

C*H?or L
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IBMO117805  IBMO117805M S==S5E
IBMO117805B IBMO117805P
2M x 8 11/10 EDO DRAM
EDO (Hyper Page) Mode Read and Write Cycle
tRASP - tHP
V- 3
RAS " \
V|L J— _‘ —
tCHP
- tHFC > t—— tHSH —
- thco _tHCAS_ tep e thions —m tep » ta— thcas
Vi — 'S b i’
CAS y, Y, \ / \
— ! !
‘l—tHAD
3 CSH > Iitm\_gl-
1 1
ash| | Tran etioon toan tasc e ton
Address " Column 1 lumn 2 Column N
v
WE IH ¥
Vi — f
c—th’A—i
ol
1 AA ™
- fe— OEA
Vi 2\ toac }
OE 4
Vie A
- ‘ 1:HAC tOEZ—I- fe—
LtAAg"
1 Rl tDDH_’ al bz j—
Ven— i Ay TAY \
Dour v Hi-Z < Data Qut é Data Out
oL v K VX T
gl lo
VIH — ) iy L A
D Hi-Z < Dataln p—
V||_ — * #

qu: or uLl:
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T= IBMO117805  IBMO117805M
IBMO117805B IBMO117805P

b tre
- taas - tap
V|H . = xr 1
RAS \
Vie — 4 +
tRPC—- [e— —] tCFiP [e—
V|H —
CAS
ViL —
—mtasn e
—mtRaH
Address Row :'\
Vou—
Dour Hi-Z
Voo —
"H" or “L"

NOTE: WE, OF and Dy, are “H" or “L"

g .
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IBMO117805  IBMO117805M S=551
IBM01178058  IBMO117805P

2M x 8 11/10 EDO DRAM

- tre
- tras
Vi — n
RAS \
Vie— tRPC*’ -‘
4-’ tocer e o tosn e
— tep
+ tein >
Vi — - / e
CAS / \l
V\L —
—» twan — —= twrn pe—
twap —»] twap —»
R R R R R A AR R R A AR R AR AR DR ARRRRAOORAIOU! i
Vi
OF /
VH_ — F
= toen -
.- toon *
Von — £
D Hi-Z —
VOL*
o topz —
o topp ——
V N
Dour - A i
j Hi-Z
VoL

C*Hor LY

NOTE: Address is “"H” or “L”
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[BMO117805 IBMO117805M
IBMO117805B IBMO117805P
2M x 8 11/10 EDO DRAM

Hidden Refresh Cycle (Read)

tRC

the *
ra—trp —» e trp

- taas - - tras >

Vip — A A \ 4+ :
RAS /
Vi - X 7 X Y
teco tren —= tenn - tere -
Vi — Rl
CAS
Vi — - _
— trap —* traL ~— twrn
i le o e twrp
tash tasc
Address :<
WE \
. V‘H ““““““““““““““““““““““““““““““““““““ H‘;‘ g 1OEA — - T
OE A J:
Vi — ) /
l-_‘tDZC 4-‘ tCDD — et—
tozo e toep —=
Vig —
Din y } Hi-Z
Lo f e toac — x
_'L = torr
e toez
Vou — ]
Dour Hi-Z Valid Data Out Hi-Z -
VOL - ,

B taac
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IBMO117805  IBMO117805M S==S5E
IBM0117805B |IBMO0O117805P
2M x 8 1110 EDO DRAM
Hidden Refresh Cycle (Write)
- tro e tre
trp —= thp =
. tras > - tras
V|H —_ — L 4
RAS \
Vi — X AN 4
tren re— tra tcur - tcre
Vin — X+ '
CAS
ViL — - ¥
tsr 7| tsc | |
Vi ) /
Address
VIL 7 \
|
- twre F
e Tyyg twry—»
- Vi A
WE A twe \
Vi k'
A
_ V|H _
OE
ViL —
— = tDS — J tDH fot—
Vg , A
A (r
D J Valid Data ¥
Vi / AN N \
Von —
Dour Hi-Z
VOL —
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= IBM0117805  IBMO117805M
IBMO117805B IBM0117805P

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

a trass » o trps

Vin— - +
RAS \

s

t
_ﬁ L o - torp
— o e e terno »

VIH* — e
CAS £ i

Vi i

—» twrh e

DOUT 3 H|-Z 7

NOTES:

1. Address and OE are “H" or “."

2. Once RAS (min} is provided and RAS remains low, the DRAM
will be in Self Refresh, commonly known as “Sleep Mode.”

3. I trase > tenp (Min) then e applies.
If thass = toup (Min) then 1o: applies.
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IBMO117805  |IBMO117805M
IBMO117805B |BMO117805P

Package Dimensions (oo mil; 28/28 lead; Thin Small Outline Package)

- 1841 = 0.10 . Detail A
etal
N
FEARASAAEAAAS AT 7 ¥l
1
S oy s Y 5
QR
Lead #1
U OO0 5 T
L JL L o
1.27 Basic 040 0.10 0.95 REF
Detail A

1.20 Max

e
1.00£0.05 0.25 Basic
T

¥ _\

n

+0.10
0.05 *3-00 05%0.1

NOTE: All dimensions are in millimeters; Package diagrams are not drawn to scale
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Package Dimensions (300 mil; 28/28 lead; Small Outline J-Lead)

18.41

0 A A B 3

7.82
8.51

VOO oooooooooo————
Pin #1 1D

Lead #1

Seating Plane

[BMO117805 IBMO117805M
IBMO117805B IBMO117805P

2M x 8 11/10 EDO DRAM

» 3.50 = 0.25
»{ 2.08 Min

]

I
\Sj;

0.76 Min

2 )

6.78 Basic

d
I
Lot -
+0.05
0.203 _ 0,025

NOTE: All dimensions are in millimeters; Package diagrams are not drawn to scale
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IBMO117805B |BMO117805P

2M x 8 11/10 EDO DRAM

Revision Log

Revisicon ; Contents Of Medification
11/15/95 » |n|t|a| Re|ease » BT T
| 1. The Low Power and Standard Power Specifications were combined. ES# 43G9060 and ES# 28H4724 were.
combined into ES# 28H4724.
2. Added Die Rev E part numbers.
3. A -6R speed sort was added, with the following differences over the -60 speed sort:
- tcac was increased from 15ns to 17ns for the -8R speed sort
- trep {max) was decreased from 45ns to 43ns for the -6R speed sort.
12/10/85 - tgwp was increased from 34ns to 36ns for the -8R speed sort.
- toga was increased from 15ns to 17ns for the -6R speed sort.
4. tcyp was added to the Self Refresh Cycle with a value of 350ps for all speed sorts.
5. The Self Refresh timing diagram was changed to allow CAS to go high toyp (350us) after RAS falls entering a
Self Refresh.
6. The CBR timing diagram was changed to allow CAS to remain low for back-to-back CBR cycles.
7. WE for the Hidden Refresh Write cycle in the Truth Table was changed from “L” to “H".
"""""""""""""""""" 1.l was changed from 2mA to tmA.
2. ljy and Iy were altered from +/- 10uA to +/- SUA.
3. trg was changed from 88ns to 84ns for the -50 speed sort.
4. tgsy changed from 45ns to 38ns, 50ns to 45ns, and 55ns to 50ns for the -50, -80, and -70 speed sorts, respec-
: tively.
09/01/96 5. trwas initially at a max of 30ns. It has been medified to 50ns for all speed sorts.
8. tcpa was decreased from 30ns to 28ns for the -50 speed sort.
7. trasp max of 125K was raised to 200K for all speed sorts.
8. togp was changed from 10ns to 5ns for all speed sorts.
9. topyc was also lowered from 10ns to 5Sns for all speed sorts.
10. tgp was changed from 35ns to 30ns for the -50 speed sort.
| 1. WE for the Hidden Refresh Write cycle in the Truth Table was changed from *H to "L sH".
2. togp was moved from the Common Parameters table to the Write Cycle Parameters Table.
3. trwc for the -50 part was changed from 115ns to 100ns.
4. The note “Implementing WE at RAS time during a Read or Write cycle is optional. Doing so will facilitate com-
: patibility with future EDO DRAMSs.” was removed from all of the Read and Write timing diagrams.
5. topp in the CAS before RAS timing diagram was renamed togp.
03/19/97 8. The 300mil 28 pin SOJ package was added to the spec.
7. The -6R and -70 speed sorts and timings were removed.
8. leets leeas leeg for the -50 speed sort were reduced from 100mA to 75mA.
9. lgeq for the -50 speed sort was reduced from B0mA to 35mA.
10. leet, leeas legs for the -60 speed sort were reduced from S0mA to 60mA.
11. lgeq for the -60 speed sort was reduced from 50mA to 30mA.
"
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