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BM0117805 IBM0O117805M
BM0117805B IBMO117805P

2M x 8 11/10 EDO DRAM

Features
e 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 Retresh Cycles
- 32 ms Refresh Rate (SP version)
- 128 ms Refresh Rate (LP version)

High Performance:

.-50 | -60 | -6R : -70 :Units:

trac | RAS Access Time 506060 70 ns

tcac | CAS Access Time | 13,16 | 17 20  ns

taa |Column Address Access Time | 25 | 30 | 30 35 | ns

tac | Cycle Time 84 104|104 124 ns

* Low Power Dissipation
- Active (max) - 100 mA / 90 mA / 80 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)
- 200uA (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

o Package: TSOP-Il 28 (400milx725mil)
‘“"Cigsge(;‘iﬁ::r Page) Mode 20| 25 25 30  ns
Description

The IBM0117805 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
CMOS silicon gate process technology. The circuit
and process have been carefully designed to pro-

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 Assignments (Top View)

O
Vec O 1 28 O Vss
/00 O 2 27 O WO7
W01 O 3 26 O /06
/02 O 4 25 O /05
IQ@ g s 24 O 1/O4
WE O 6 23 0 CAS
RAS O - 22 B OE
NC O s 21 [ A9
A10 O @ 20 0 A8
A0 O 10 19 0 A7
Al O 1 18 0 A6
A2 12 17 O A5
A3 0O 13 16 1 A4
Vec O 14 15 [1 Vss

RAS Row Address Strobe
CAS Column Address Strobe
WE ﬁég@Mrite Input
. AO A10 Address Inputs
. .....OF  OutputEnable
.. 00-107 . DatalnputOutput
Vee Power (+3.3V or +5.0V)
Vss Ground ‘
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(BMO117805 IBMO117805M
IBM0117805B |IBM0117805P
2M x 8 11/10 EDO DRAM

Ordering Information

Part Number SP/LP Self Refresh | Power Supply Speed | Package

IBM0117805T3 -50 sP No 5.0V  50ns ~ 400mil TSOP-Ii 28 1

1BM0117805T3 -60 SP No 5.0v 60ns 400mil TSOP-1I 28 1

IBM0117805T73 -6R SP No 5.0V 60ns 400mil TSOP-II 28 1

1BM0117805T3 -70 SP No 5.0V 70ns 400mil TSOP-11 28 1

IBMO117805BT3 -50 SP No 3.3v 50ns 400mil TSOP-Ii 28 1

IBM0117805BT3 -60 SP No 3.3v 60ns 400mil TSOP-il 28 1

IBM0117805BT3 -6R SP No 3.3v 60ns 400mil TSOP-II 28 1

IBM0117806BT3 -70 SP No 3.3V 70ns 400mil TSOP-I1 28 1

IBM0117805MT3 -50 : LP Yes 5.0V 50ns 400mil TSOP-|| 28 1 \

IBMO117805MT3 -60 LP Yes 5.0V 60ns : 400mil TSOP-II 28 1

IBMO117805MT3 -70 LP Yes 5.0v 70ns 400mil TSOP-1l 28 1

IBM0117805PT3 -50 LP Yes 3.3V 50ns 400mil TSOP-Hl 28 1

IBM0117805PT3 -60 LP Yes 3.3V 60ns 400mil TSOP-1I 28 1

IBM0117805PT3 -6R LP Yes 3.3V 60ns 400mil TSOP-11 28 1

1BMO117805PT3 -70 1 LP }L Yes : 3.3v 70ns 400mil TSOP-I1 28 1

1. SP = Standard Power version (IBM0117805 and IBM0117805B); LP = Low Power version ({BM0117805M and 1BM00117805P)

©IBM Corporation. All rights reserved. 28H4724
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IBM0O117805

1BM0117805M

IBM0117805B |BM0117805P

2M x 8 11/10 EDO DRAM
Block Diagram
vV /00 1107
€C (5.0 Volt version) I ________ 1
r - - — — /"
| +— (to OCDs) |
! ! 0 J
Regutator
I I
| l——» Vpp (internal) l Data In Butfer Data Out Buffer
L — - e —_ — —
WE —4j . i ]
— 8 8
CAS TAS Clock
A Generator L
—___,c;_,\ Column Address '\ Column Decoder and /O Gate K 8
%/ Buffer (10) 10 \J—
AQ— l/
Al —» Sense Amplifiers
A2 _.{ Refresh *
A3 —~ Controfier - 1024x8 -
Ad —
A5 —» r
ABG —»| Refresh Counter
(11)
A7 — I . .
A8 —» § ! Memory Array
11 2048
A9 L——/ Row Address : 2048 x 1024 x 8
A10—»] \ Butter (11) " é
1"
—V 17
Fas —e PASClock |
Generator
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{BM0117805

1BM0117805M
IBM01178058 |IBMO117805P

2M x 8 11/10 EDO DRAM

Truth Table
. Row Col
Function RAS CAS WE OE Address . Address 1100 - ¥O7
Standby H H-X X X X High Impedance
Read L L L Row Col Data Out
Early-Write L L X Row Col Data In
Delayed-Write L L H-L H Row Col Data In
Read-Modify-Write L L HoL  LoH Row Col Data Out, Data In
EDO (Hyper Page) Mode 1st Cycle L H-L Row Col Data Out
Read 2nd Cycle L Hob N/A Col Data Out
EDO (Hyper Page) Mode 1st Cycle L HoL X Row Col Data In
Write 2nd Cycle L H-L L N/A Col Data In
EDO (Hyper Page) Mode 1st Cycle L H-L H-L L-oH Row Col Data Out, Data In
Read-Modify-Write 2nd Cycle L Hol | HoL  LoH - NA Col | DataOut, Dataln
RAS-Only Refresh L H X X Row N/A High impedance
CAS-Before-RAS Refresh H-oL L H X X N/A High Impedance
‘ Read LsHoL | L H L Row Col | Data Out
Hidden Refresh t
Write LoH-L L H X Row Col Data In
Self Refresh (LP version only) H-L L L H X X X
©@IBM Corporation. All rights reserved. 28H4724
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IBM0117805

IBM0117805M

IBMO117805B IBMO117805P
2M x 8 11/10 EDO DRAM

Absolute Maximum Ratings

i Rating ‘
Symbol Parameter S - - Units | Notes
3.3 Volt Device 5.0 Volt Device o
Vece | Power Supply Voltage -0.5t0 +4.6 -1.0to +7.0 1
Vin Input Voltage -0.5 to min (Vcc+0.5, 4.6) -0.5 to min (Vcc+0.5, 7.0) 1
Vour iOutput Voitage -0.5 to min (Vgc+0.5, 4.6) -0.5 to min (V¢e+0.5, 7.0) 1
Torr i Operating Temperature 0to +70 0to +70 °C 1
Tste | Storage Temperature -55 to +150 -55 to +150 °C 1
Pp Power Dissipation 1.0 1.0 w 1
lour  :Short Circuit Output Current 50 50 1
stress rating only and functional operation of the device at these or any other conditions above those indicated in the operational
sections of this spacification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reli-
ability.

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

3.3 Volt Device 5.0 Volt Device
Symbol Parameter e e - Units Notes
Min. Typ. Max. Min. Typ. Max. 3
Vee Supply Voltage 3.0 33 36 45 5.0 55 1
Viu Input High Voltage 2.0 —_ i Vec+ 05 2.4 — Vec + 0.5 1,2
ViL Input Low Voltage | -0.5 — 08 -0.5 — 0.8 1,2

1. All voltages referenced to Vgs.

2. V4 may overshoot to Vg + 1.2V for pulse widths of < 4.0ns with 3.3 Volt, or V¢ + 2.0V for pulse widths of < 4.0ns (or Vgg + 1.0V
for < 8.0ns) with 5.0 Volt. Additionally, Vi 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 (Ta= 25°C, Vgo= 3.3V £ 0.3V or Vgg= 5.0V £ 0.5V)

Symbol Parameter Min. Max. Units Notes
Ci Input Capacitance (A0 - A10) — 5 pF 1
Ce Inp;t Capacitance (m CAS, Wﬁ OFE) o — 7 pF 1
Co Output Capacitance (/00 - I/07) - 7 pF 1

\ 1. Input capacitance measurements made with rise time shift method with CAS & RAS = V|, to disable output.

28H4724
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IBM0117805  IBM0117805M
{BM01178058 |IBMO117805P
2M x 8 11/10 EDO DRAM

DC Electrical Characteristics (Ta=010 +70°C, Vo= 3.3V £ 0.3V or Vge= 5.0V £0.5V)

Symbol Parameter . Min. Max. Units Notes
- 50 — 100 [
Opera]ing Current DA SRPRRIS SRSSNTON |
lccy Average Power Supply Operating Current -60/6R — 90 mA 1,2,3
(RAS, CAS, Address Cycling: tac = tge min.) S
-70 — 80
Standby Current (TTL)
lecz Power Supply Standby Current — 1 mA
(RAS =CAS = Vi) :
-50 = 100
RAS Only Refresh Currant — S
lccs  |Average Power Su;pply Current, RAS Only Mode -60/6R — 90 mA 1,3
(m Cycling, AS = VIH: tRC =tRC min) SRR SN I %
-70 — 80
-50 — 60

EDO (Hyper Page) Mode Current o
lcca | Average Power Supply Current ¢ -60/BR — 50 mA 1,2,3
(RAS = vy, CAS, Address Cycling: tpc = tpc min) o

-70 — 40 :
Standby Current (CMOS) SP version — 1 :
lees Power Supply Standby Current : : : mA
(RAS = CAS = Ve - 0.2V) LP version — 0.2

-50 — 100

CAS Before RAS Refresh Current RO E ]
lece  iAverage Power Supply Current, CAS Before RAS Mode -60/6R — 90 mA 1,3
(RAS, CAS, Cycling: tac = tgc min) v »

Self Refresh Current, LP version only 3.3v — 200
| Average Power Supply Current during Self Refresh A
CC7 | CBR cycle with RAS 2 trags (min); CAS held low; 5.0V _ 300 H

WE = V¢ - 0.2V; Addresses and Dy = Ve - 0.2V or 0.2V,

Input Leakage Current :
hy Input Leakage Current, any input -5 +5 A
(0.0 < Vin < (Ve + 0.3V)), All Other Pins Not Under Test = 0V

| Output Leakage Current
on (Doyr is disabled, 0.0 < Vouy € Vee)

Output Level (TTL) ‘
Vou  |Output “H" Level Voltage 2.4 Vee v
(lout = -2.0mA for 3.3V, or lgyr = -5mA for 5.0V)

Output Level (TTL)
Voo Output “L" Level Voltage 0.0 0.4 \
(loyt = +2.0mA for 3.3V, or lgyT = +4.2mA for 5.0V)

1. lccts loea, lecs @nd Igcs depend on cycle rate.
2. lccy and Igcq 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 Igcs, it can be changed once or less when CAS =V).

©IBM Corporation. All rights reserved. 28H4724
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IBMO117805 1BMO0117805M
IBM0117805B 1BMO117805P
2M x 8 11/10 EDO DRAM

AC Characteristics (Ta= 010 +70°C, Vgc= 3.3V £ 0.3V or Vgg= 5.0V £ 0.5V)

1. An initial pause of 200us 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. Vju(min.) and V), (max.) are reference levels for measuring timing of input signals. Also, transition times are measured between V
and V..

4, Valid column addresses are AO through AS.

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

Symbol Parameter =0 0 e 70 Units Notes
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.

tre Random Read or Write Cycle Time 84 — 104 — 104 — 124 — ns

tap RAS Prech;rge Time 3 - 40> [ 40 — 50 — ﬁs

tcp CAS Precharge Time 8 — 10 — 10 — 10 — ns

tras RAS Pulse Width 50 10K 60 10K 60 10K 70 10K ns

tcas CAS Pulse Width 8 10K 10 10K 10 10K 12 10K ns

tasr Row Address Setup Time 0 — 0 - 0 — 0 - ns

tRaH Row Address Hold Time “ 10 _ 10 — 10 — 10 — ns

tasc Column Address Setup Time 0 — 0 — 0 0 - ns

tcan Column AdAc;rness Hold Time “ 8 _b 10 — 10 - 10 — ns

trco RAS to CAS Delay Time 14 » 37 14 45 14 43 14 50 ns 1

traD RAS to Column Address Delay Time = 12 26 : 12 30 12 30 12 35  ns 2

tasuw  RAS Hold Time 8 — 10 — 10 — 12 - ns

tcsw  |CAS Hold Time 38 — 45| — 45| — 50 — ns

tcre  |CAS to RAS Precharge Time s — 5 — s = 5 — ns

toeo OE to Dy Delay Time 13 —_ 15 — 15 — 15 —_ ns 3

tozo OE Delay Time from Dy 0 —_ 0 —_ 0 - 0 —  ns 4

toze CAS Delay Time from Dy ] — 0 — ] — 0 — s 4
tr Transition Time (Riéé and Fa_l!) ‘ 2 i “ ] 50 ) i 2 ‘ 50 » 2 50 ) 2 50 ns 5

1. Operation within the tacp(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.

2. Operation within the trap(max.) limit ensures that tgac{max.) can be met. trap(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.

3. Either tepp or toep must be satisfied.

. Either tpzc of tozo must be satisfied.

5. AC measurements assume tr=2ns.

o

28H4724 ©IBM Corporation. All rights reserved.
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iBMO117805  IBMO117805M
iBM0117805B 1BM0117805P
2M x 8 11/10 EDO DRAM

Write Cycle
Symbol Parameter 50 00/ GR : 70 Units Notes
e Min. | Max. | Min. . Max. | Min. A Max.

twes Write Commar‘\“&”éet Up Time : 0 ‘ — 0 — 0 - ns 1
tweH Write Command Hold Time 7 — 10 —_ 12 — s 1
twe Write Command Pulse Width 7 — 10 — 12 — ns
thwi Write Command to RAS Lead Time o ” 7 — 10 — 12 - né -
towL Write Command to CAS Lead Time 7 — 10 — 12 — ns

o o o T e . - ; o . - ns. S 2 ]
ton Dy Hold Timeﬂ y 7 - 10 — 12 - ns 2

access time) is indeterminate.

1. twes. tawb, tewp and tawp are not restrictive operating parameters. They are included in the data sheet as electrical characteristics
only. If twes 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 tawp 2 trwp (MiN), tcwp 2 towo (Min) and tawp 2 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

2. 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.
Use is further subject to the provisions at the end of this document.
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==='=-_=__. IBM0O117805 1BMO117805M
IBM0117805B IBMO0117805P
2M x 8 11/10 EDO DRAM
Read Cycle
-50 : -60 -6R -70
Symbol Parameter i Units | Notes
B » ) Min. | Max. i Min.| Max. ; Mln Max. Mln Max. -
trac Access Time from RAS — 50 — 60 — 60 —_ 70 ns 1,2,3
tcac Access Time from CAS — 13 — 15 — 17 — 20 ns 1,3
taa Access Time from Address - 25 — 30 — 30 — 35 ns 2,3
tora  !Access Time from OE — 13 — 15 | — | 17 : — i 20 ns 3
tacs Read Command Setup Time 0 — 0 — 0 — 0 — ns
tch  :Read Command Hold Time to CAS 0 — 0 — 0 — 0 — ns 4
trAH Read Command Hold Time to RAS 0 — 0 — 0 — 0 — ns 4
traL Column Address to RAS Lead Time 25 — 30 — 30 — 35 — ns
toz CAS to Output in Low-Z 0 —_ 0 — 0 — 0 — ns 3
torr  {Output Buffer Turn-Off Delay — 13 | — 15 | — 15 — 15 ns 56
tcop CAS to Dy Delay Time 13 1 — 15 — 15 — 15 — ns 7
toez Output Buffer Turn-Off Delay from OE — 1 13 =115  — 15 | — @ 15 ns 5
tors i OE Setup Time Prior to CAS 5. — . 5§ — {5, — 5. — ns
torp  OE Setup Time Prior to RAS (Hidden Refresh) | 0 - 0 — 0 —_ 0 — ns
1. Operation within the tgcp(max.) limit ensures that trac(max.) can be met. tacp(max.) is specified as a reference point only. If tacp
is greater than the specified tacp(max.) limit, then access time is controlled by tcac.
2. Operation within the tgap(max.) limit ensures that tgac(max.) can be met. tgap(max.) is specified as a referance point only. If trap
is greater than the specified tgap(max.) limit, then access time is controlled by taa. |
3. Measured with the specified current load and 100pF at VoL = 0.8V and Vo = 2.0V.
4. Either tacy or trry Must be satisfied 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.
6. torr is referanced from the rising edge of RAS or CAS, which ever is last.
7. Either tcpp or toep Must be satisfied.

28H4724
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IBM0117805 IBMO117805M
iIBM0O117805B IBM0117805P
2M x 8 11/10 EDO DRAM

Read-Modify-Write Cycle

Symbol Parameter s ey Units Notes
Min. | Max. Mm Max. | Min. | Max. | Min. ! Max.
tawc | Read-Modify-Write Cycle Time 5| — 135 — 13| — 162 — | ns
tawo | RAS to WE Delay Time 67| — 79 — 791 — 94 — ns 1
tewp | CAS to WE Delay Time 30 — 34 - 36 — 44 — ns 1
tawo | Column Address to WE Delay Time ' 42 = — | 49 | — |49 | — 58 — | ns 1
toen | OE Command Hold Time 7 0 — 10 — 10 — 12 — ns

1. twes, tawo: towp and tawp are not restrictive operating parameters. They are included in the data sheet as electrical characteristics
only. If twes 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 tawp 2 trwo (Min), towp = towp (Min) and tawp 2 tawo {mMin), 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

Symbol Parameter =0 80788 70 Units Notes
Min. | Max. { Min. | Max. | Min. | Max.
tHcas EDO (Hyper Page) Mode CAS Pulse Width 8 10K | 10 | 10K | 12 10K ns
tupc EDO (Hyper Page) Mode Cycle Time (Read/Write) 20 — 25 — 30 — ns
tipRwe $i[r)n?; (Hyper Page) Mode Read Modify Write Cycle - 51 - . 60 - ”_‘ ‘ 72 . ns
toon | Data-out Hold Time from CAS 5 — 5 — 5 - ns
twiz  |Output buffer Tum-Off D;Iay from WE - 0 - 10 0 10 0 15 ns
twpz WE Pulse Width to Qutput Disable at CAS High 7 — 10 — 10 —_ ns
tcrn | RAS Hold Time from CAS Precharge 30 — |3/ — | 40 — ns
tera Access Time from CAS Precharge N C— 28‘7 - 735 — 40 ‘ ns v 1
trasp EDO (Hyper Page) Mode RAS Pulse Width 50 : 200K ;| 60 | 200K : 70 : 200K ns
toer  /OE Precharge - 5 @ — 5 — 5 — ns
_losnc  [OE HighHod Time fromCASHigh 5 — |5  — |5 — |’
1. Measured with the specified current load and 100pF at Vo= 0.8V and Vou = 2.0V.

©IBM Corporation. All rights reserved. 28H4724
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=== IBM0117805  IBMO117805M
IBM0117805B IBM0117805P
2M x 8 11/10 EDO DRAM
Refresh Cycle
-50 -60/-6R -70
Symbol Parameter Units Notes
o Min. | Max. | Min. . Max. ' Min. | Max.
CAS Setup Time ' B
tesn (CAS before RAS Refresh Cycle) 5 - 5 - 5 - ns
CAS Hold Time
lowR | (CAS before RAS Refresh Cycle) 0w, — w0 — 10, — | ns
WE Setup Time
twrp (CAS before RAS Refresh Cycle) 10 - 10 - 10 - ns
WE Hold Time
twhi (CAS before RAS Cycle) 10 - 10 - 10 - ns
tapc RAS Precharge to CAS Hold Time 5 — 5 — 5 — ns
Self Refresh Cycle - Low Power version only
-50 -60 -70
Symbol Parameter ‘ Units | Notes
Min. | Max. | Min. | Max.  Min. | Max.
RAS Pulse Width I
tRass During Self Refresh Cycle 100 - 100 — 100 — Hs 1
RAS Precharge Time
thps During Self Refresh Cycle 89 — 104 — 24— ns 1
CAS Hold Time From RAS Rising
tors During Self Refresh Cycle -50 - %0 = 50 - ns 1,2
CAS Hold Time From RAS Falling
foro During Self Refresh Cycle 350 — (30 — 130} — Hs 1.2
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 performad immediately after axit 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 Refrash.
2. If trass > tenp (Min) then toyp applies. If trass < towp (Min) then tens applies.

Refresh
-50 -60/-6R -70
SYMBOL Parameter e Units Notes
Min. | Max. | Min. | Max. : Min. | Max.
SP version — 32 — 32 — 32
tReF : Refresh Period ms 1
: LP version — 128 — 128 — 128 |

1. 2048 cycles.

28H4724
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IBM0117805  IBMO117805M =S5
IBMO1178058 IBMO0O117805P
2M x 8 1110 EDO DRAM
Read Cycle
tre
tRAS tHP
Vi — 1 k ]
RAS \
V"_ -_ —L J—
tesm 4=i
treo trsH tcar
V'H _— - —L
CAS tcas
Ve = - T
le— trap traL
tasrie—
— tRAH f— —rl tASC p— —] tCAH
Vi [ p L
Address Row Column
VlL - -
twre| [twru RCS ~— the
— tRRH
A
WE NOTE 1
Vi t
AA
toes

VIH

VIL

DIN

Vou ~

tcop —f

toeo

[— tCLZ

Dour
VoL —

Hi-Z

|
LtOFF—'
toez

Valid Data Out

trac

——Hi-Z —

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

©IBM Corporation. All rights reserved.
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IBMO117805 IBMO117805M
IBM01178058 1BM0117805P
2M x 8 11/10 EDO DRAM

Write Cycle (Early Write)

tre
tras trp
Vih — A . -
- 1 | 3
Vi - * T
tesu i %
treo trsH I’- RP

O
b
»

" ey f

— tASR f— —] tASC le—

Vin - T
Address v Row Column
twen

I-— tos ton—

V|H -
Din Valid Data In
VIL 7

Vom —
Dour Hi-Z
VOL —
- “H" or “L” NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.
) Doing so will facilitate compatibility with future EDO DRAMSs.
28H4724 ©IBM Corporation. All rights reserved.
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iBM0117805 IBM0117805M
IBM0117805B IBM0O117805P
2M x 8 11/10 EDO DRAM

Write Cycle (Delayed Write)

tac
tras ! trp
Vi — p n
AAS \
V|L — -F B
tosn —
t | e
RCD RSH I-— CRP
Vi — 3
CAS tcas
V'L —_— —( 7-
e—— tRap —+
tash e —{tascl—
VlH
Address Column
Vie
_Vm
WE
Vi
. Vi y
OE
VlL
te—toeD
tozo twee S .
V|H toz 4 R
D Hi-Z Valid Data In
Vi i
- terz
Vou — toea .
Dour Hi-Z Hi-Z
VoL —

g

* toen greater than or equal to tow,

NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.
Doing so will facilitate compatibility with future EDO DRAMSs.
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1BM0O117805 IBM0117805M
1BM01178058 1BM0117805P

2M x 8 11/10 EDO DRAM
Read-Modify-Write Cycle
trwe
tRAS tgp —
V|H - Y 1
RAS \
VIL - 3 J
tesu —i
taco trsn _’I lerp
Vi — T toas
CAS
V|L - i tFIAD I - i
tasr fo1- —|tasc [—
ViH — i L 1
Address Row Column
Vi — y - T
tewo
tawp
twa |tweH | | tawo
|
Vin |
WE
Vi
Vi toea —
OE
Vi |
tozc
’7 tos — L—
tozo ]
Hi-Z Din
teac
t —| toen
le— toLz
Von — S .
Dour Hi-Z Dour Hi-Z
Voo — | 1
trac *toen greater than or equal to tew

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

2844724 ©IBM Corporation. Al rights reserved.
SA14-4221-04 Usa is further subject to the provisions at the end of this document.

Revised 11/96
Page 15 of 29



IBM0117805  1BM0117805M
IBM0117805B 1BM0117805P
2M x 8 11/10 EDO DRAM

EDO (Hyper Page) Mode Read Cycle

—it
tRase AP
Vin = A /
RAS \ tcran /
Vi - X T
thec lorp =
taco —tcp —» e—tcp—of trsH
theas
— tucas le— thcas
Vin— 3 ¥ 3 4 3 r
CAS \ / \ \ /
Vi — X y u X '
tCSH tRAL
EAin. tran tasc tcan tasc toan tasc tean
Vin— £ 1AL s p & ¥ p 8
Address Row Column 1 Column 2 Column N
Vi — ¥ VT ¥ y K y
ke~ tRAD —
thcH —
twre| [twrH trrH
NOTE
t
<—tCAC — - tCAC - we
tcpa —=] le—tcra
toes l l torr—  [—
} tAA tAA —
! tAA tDOH t
tcac DOH—=  *—
oz
Von— ¥ 3 ] 3 ¥ N
Dour Hi-Z Data Out 1 }—’( Data Out 2 }—’( Data Out N >—
Vo— L y X f ¥x v

. c“H or “L”

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

Doing so will facilitate compatibility with future EDO DRAMSs.

@IBM Corporation. All rights reserved.

Use is further subject to the provisions at the end of this document.
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—tv = IBM0117805  IBMO117805M
IBM0117805B IBM0117805P
2M x 8 11/10 EDO DRAM
EDO (Hyper Page) Mode Read Cycle (OE Control)
—it
trase A
Vin— : y
RA tepr
Vi - \'t T
tupc tcRp —
trco e—tcp — —tcp— trsH
le— tHCAS —> — thcas le— thcas
Vi — 'y r ) ‘— T
CAS / \ \ /
ViL— I 4 L 1
[
tesn tra
tasr| | tran Eﬁg tean tasc tcan tasc tcan
_ 1AL y L 1 e
Address Row }’{ Column 1 Column 2 l Column N
Vie— TV 7 3 7 K y
tncn —»
twre| [twrr tRRH
trcs
'V
WE
Vi NOTE 1
le— tcac — e teac +
tOFF—’ je—
tepa —+  [e—topa ———
toes
tM tAA —
toea <—tOEHC—-| toes ——ete—toEHC e toEs —
Vi f
OE o—-—‘OEP -—toep
Vi j
t toez
RAF toEA —| toea
taa
tcac e toez— o te— togz —
toz
Vor— i L i AL 1
Dour Hi-Z Data Out 1 Data Out 2 Data Out N |—
o= K 7 X T ¥Vt T
. oH or L NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.

Doing so will facilitate compatibility with future EDO DRAMs.

28H4724
SA14-4221-04
Revised 11/96

©IBM Corporati

on. All rights reserved.
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IBM0117805  IBMO117805M
IBM0117805B IBM0117805P
2M x 8 11/10 EDO DRAM

EDO (Hyper Page) Mode Read Cycle (WE Control)

—itrp
trase
mAs M |\ /
topRH
Vi~ T T
tupc tcrp —»
taco —tcp— "—tCP—T +— tRsH —
e thcas — W ¢ le— theas
Vi . H \ HCAS — H .
o 1 i
Vi — . 7 1
|
tesn trac
t'AiR’ tran IEE tcan tasc tcan tasc tcan
Viy — ls Y W2 Y ¥ y /s N
Address v Row Column 1 Column 2 Column N
L= K v A 7 : 7 K y
11 []
e trap — le— taga ————— e tan
thoH—s] o tacs troH— L‘ncs tacr —
twrr| [twa A‘ A‘ tRAH
trcs
Vi 1 twez J&twpz
WE
V, - NOTE 1 \ * i }
e tcac— tCAC tOFF — fe—
tepa tcea
toes
Vi toea
OE
Vi
trac foez
!
f AA ‘—tWHZ_' ‘—tWHZ
teac
torz “
Von— ' 3 ¥ X Y
Dour v Hi-Z Data Out 1 Data Out 2 Data Out N >—
oL~ K T K N T

. *Hor 4L

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

©IBM Corporation. All rights reserved.
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IBM0117805 1BMO0117805M
iBM0117805B 1BMO0117805P
2M x 8 11/10 EDO DRAM

EDO (Hyper Page) Mode Early Write Cycle

t
tRasp i

V|H — i
RAS \

V|L —_— -+ 7_

tupc torp —
treo tcp —f tep — trsH
tHCAS t t

CAS VqH — 3 \ | j=— 'HCAS | f+— HCAS —’/ X

Vi — \ L 5 p \_ .

le—traD
tcsn
— tcan tw
tasr| | tran tasc tasc tcan tasc tean
Vi1 y 3 2
Address Column 2 Column N
X J
tHWL 1
twen
. twes twen twes twen
WE twe —:l twe .
Vi y LR y y \

D v Datain 1 DataIn2 Data in N

i ¥ i

. an or uLn

OE = Don't care

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

28H4724
SA14-4221-04
Revised 11/96
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1BMO117805  IBMO117805M
IBMO1178058 1BM0117805P
2M x 8 11/10 EDO DRAM

EDO (Hyper Page) Mode Late Write Cycle

t trp
RASP ft—o]
Vi - Al Y
RAS
Vi — 2 O T
thee tomp—af leo
treo e tcp — tep — trsnH
Vi = N bhens _ ] K fe— thcas —+ T k—thcas f
CAS \
= X 7 X 3 .
- traD ’
1 tesn tra
tasn| | taan tasc | toan tasc toan tasc toan
Vin 3 A A
Address v Row Column 1 Column 2 Column N
L ¥
tew tew
twrp| [bwrn tacs tacs
Vi y | twe \ | twe _\ twp
WE \ \
Vi NOTE 1 | - )
— toen — toen — toen
__ Vm
OE
Vi -
foep . tos | |tou toeo tos | |tow |toen,  tos | |ton
V|H —_
D v Hi-Z Data In 1 |} Data In N
L — L

. *H or “L”

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

Doing so will facilitate compatibility with future EDO DRAMSs.

©IBM Corporation. All rights reserved.

Use is further subject to the provisions at the end of this document.
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IBM0117805
IBM0117805B

IBM0117805M
1BM0117805P

2M x 8 11/10 EDO DRAM

EDO (Hyper Page) Mode Read Modify Write Cycle

(¢
»
(7,

Address

Dour

DlN

Vim-—"__ 3

Vie —

Vi -

VIH
VIL

V|H -

Vou—
Vo—

V|H -

trasp

tre

treo

e tpAWe —————

tcas

tce

tcas

tcre

trat

tcan
-

V-
tawo | ‘
—lowo —1 | 23 |o——town — 2 l——towo~
WP 1 twe \ \ twe
NOTE 1 \- |
— t—tcac
CAC T —  |~=teac - eteac
tas ——n toen
| —}—toen 1 f+—toen
Vin toea— ) ¥ \ toea
VIL OEA—* |
toeo ! toeo toeo
torz—! toez toz - OEZ
Hi-Z Dou Dou
Hi-Z

VlL -

. C“H” or L7

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

28H4724

SA14-4221-

04

Revised 11/96

©IBM Corporation. All rights reserved.
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IBM0117805  1BM0117805M
IBM01178058 |IBMO117805P
2M x 8 11/10 EDO DRAM

EDO (Hyper Page) Mode Read and Write Cycle

-

trasp il
V=" 3
RAS " N\
VIL - x
tcre
tupc r+— trsH —
trco thcas tr | e thoas —o tep | tucas
V|H — AR ¥ 3 Y I ¥
CAS / \ \
Vie - s S X T X |
le—tRAD
— tesn tRaL
t t
L T TP tean tasc tean tasc tean -
¥ v y
Address Column 1 m Column 2 m Column N ).<:
Y ' 4
tres = —l—treu
WE Vin y e
le—t
VIL X WP
l—topa ——
o
VIH "tOEA t
—O—E CAC
Vi
| taac toez —
¢ feac toon—s| |~ twHz—s{ fe—
Vor— 02— Ik b iy s x
Dour v Hi-Z Data Out Data Out
oL— X r¥x T
o] | o
V|H - . I
D Hi-Z Dataln |———
Vi — k #
- a4 or L NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.
) Doing so will facilitate compatibility with future EDO DRAMSs.
©IBM Corporation. All rights reserved. 28H4724
Use is further subject to the provisions at the end of this document. SA14-4221-04
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IBM0117805 1BM0117805M
1BM0117805B 1BM0117805P

2M x 8 11/10 EDO DRAM
RAS Only Refresh Cycle
thc
tRas tre

3
P
7
<

|
———+
=\l

ol -

trpc — toRp fe—
Vin =
CAS
Ve —
——tnd tASR [—
Vin ;
Address Row
VlL -+
Von—
Dout Hi-Z
VoL —
. : “H" or HL“
NOTE : WE, OE and D,y are “H" or “L”
28H4724 ©IBM Corporation. All rights reserved.
SA14-4221-04 Use is further subject to the provisions at the end of this document.
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IBMO117805  IBMO117805M
IBM0117805B |1BM0117805P
2M x 8 11/10 EDO DRAM

CAS Before RAS Refresh Cycle

VIH -

Vi -

Vin—

VIL —_

Von —
DIN

3
<
!
.

—

|
teur

—~| twaH

VoL—

Von
Dour
VoL—

torr

. “H or “L”

NOTE: Address is “H” or “L”

trp

trec -|
te

SR

twrp

twan

Hi-Z

©IBM Corporation. All rights reserved.
Use is further subject to the provisions at the end of this document.
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IBM0117805 |BMO117805M
IBMO117805B 1BMO117805P

2M x 8 11/10 EDO DRAM
Hidden Refresh Cycle (Read)
tac tRC
q—tRP — ) tRP —
tras tras
V|H — Al r \ I 3
RAS \ / \
Vi - 1 i T vi
taco trsn —=| tcur tere
V’H —_— -)- e
CAS /
Vi — - y
~— trap traL - twan —]
tasn | T tsc | [T —| I+ twee
V|H - - 3 - -
Address Row Column
VlL —_ - — b 7_
tas = tarn —
_ Vig — J
WE
Vi [ toro
=" toen
Vi
Vi
D Hi-Z
Vi t
e lcac —
et
e tos toes OFF
Vou — 1L ]
Dour Hi-Z Valid Data Out Hi-Z -
VOL - T .
trac
. T“H or“L”
28H4724 ©IBM Corporation. All rights reserved.
SA14-4221-04 Use is further subject to the provisions at the end of this document.
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IBM0117805  IBMO117805M
IBM0117805B 1BM0O117805P
2M x 8 11/10 EDO DRAM

Hidden Refresh Cycle (Write)

tre tre

trp — tap —f

tras ! tras

e/
5
=<
[
|
——
| |
>t
{

taco tasn tenr terp

Vi — -

A
<
|
/'
/

=
—
-

tASR—-— -— tASC—— p—
- tran —~tcan
Vin |
Address Row Column
Vi — n _

twre
" twes —ltwen[— twan

twe

- Vi —
OE
ViL -
— tos ton fo—
V]H —) - J
Dw Valid Data
V'L —_ — -
Vo —
Dour Hi-Z
Vo —
. : “H" Or “L"
©IBM Corporation. All rights reserved. 28H4724
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iBMO117805 1BMO0117805M
IBM0117805B |BMO117805P
2M x 8 11/10 EDO DRAM

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

Vin— -
RAS \
Vi~ tnpc*t X

—’| tesh [

tep e tchp

trass taes

VIH—

— twan

torr 1

Hi-Z —=

. c“H” or “L”

NOTES:
1. Address and OE are “H” or “l”

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

3. If taass > towp (Min) then tep applies.
If trass < teno (Min) then toys applies.

28H4724 ©IBM Corporation. All rights reserved.
SA14-4221-04 Use is further subject to the provisions at the end of this document.
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IBMO117805 IBM0117805M
IBM0117805B IBM0117805P
2M x 8 11/10 EDO DRAM

Package Dimensions (300 mil; 28/28 lead; Thin Small Outline Package)

18.41 % 0.10 Dotail A
etai
W=
AHHHHHHAHABHEABHEHAHBA iy
HE:
HHHHHHHBEEHHEBEHEHH ¢ %
>|f-0.125 *_8;352
Lead #1
I Seating Plane
T ]
NIRIEIRTRTNIET [
L__‘ JL __I L [=]o.10
1.27 Basic 0.40 1 0.10 0.95 REF
Detail A
é 1.00 i 0.05 0.25 Basic
8. 1 Gage Plane
- j_l_ “l_{
0.05 *380 0510.1

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

©iBM Corporation. All rights reserved. 28H4724
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IBM0117805 IBMO117805M
IBM0117805B 1BMO117805P
2M x 8 11/10 EDO DRAM

Revision Lo

Revision
11/15/95 Initial Release
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 -6R speed sort
- trep (Max) was decreased from 45ns to 43ns for the -6R speed sort.
12/10/95 - tcwo was increased from 34ns to 36ns for the -6R speed sort.
- toea was increased from 15ns to 17ns for the -6R speed sort.

4. tcup was added to the Self Refresh Cycle with a value of 350us for all speed sorts.

5. The Self Refresh timing diagram was changed to allow TAS to go high tcyp (350ps) after RAS falls entering a
Self Refresh.

. The CBR timing diagram was changed to allow CAS to remain low for back-to-back CBR cycles.
. WE for the Hidden Refrash Write cycle in the Truth Table was changed from “L” to " H".

~N o

. lgcz2 was changed from 2mA to TmA.
. liy and lgy) were altered from +/- 10uA to +/- SuA.

. trc was changed from 89ns to 84ns for the -50 speed sort.

W NN =

. tesn changed from 45ns to 38ns, 50ns to 45ns, and 55ns to 50ns for the -50, -60, and -70 speed sorts, respec-
tively.

09/01/96 . tr was initially at a max of 30ns. It has been modified to 50ns for all speed sorts.

. tcpa was decreased from 30ns to 28ns for the -50 speed sort.

. trasp max of 125K was raised to 200K for all speed sorts.

. toep was changed from 10ns to 5ns for all speed sorts.

. toenc was also lowered from 10ns to 5ns for all speed sorts.

QO W O N O O»;

. trp was changed from 35ns to 30ns for the -50 speed sort.

28H4724 ©IBM Corporation. All rights reserved.
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