IBM014405
IBM014405B

1M x 4 10/10 EDO DRAM

Features

* 1,048,576 word by 4 bit organization

* Power Supply: 3.3V £ 0.3V or 5.0V £ 0.5V
» Extended Data Out (Hyper Page) Mode

¢ Standard Power

¢ 1024 Refresh Cycles
- 16 ms Refresh Rate

* High Performance:

trc (Cycle Time

“tHpc | EDO (Hyper Page) Mode Cycle Time i 25ns

* {ow Power Dissipation
Description

The IBM014405 is an Extended Data Out (Hyper
Page) Mode dynamic RAM organized 1,048,576
words by 4 bits. The devices are fabricated in IBM’s
4M-bit Shrink 3 CMOS silicon gate technology. The
circuits and process have been designhed to provide
high performance, low power dissipation, and high
reliability. The devices operate with either a 5.0V £
0.5V or 3.3V + 0.3V power supply and are offered in
a plastic 26/20 pin 300mil SOJ package. Refreshing
may be accomplished by means of a CAS before

Pin Assignments

oo g 10 26 0 Vss
o1 g 2 25 b /03
WE 0 3 24 1 /02
RAS o 4 23 o CAS
A9 0 & 22 g OE
A0 O 9 18 0 A8
A1 Q10 17 0 A7
A2 g 11 16 0 A6
A3 O 12 150 A5
Vee O 13 14 0 A4

Parameter : -60 70
'{F;AC ﬁ)\ccess‘ T,me B 60 ns 1 70ns
tcac i CAS Access Time i 15ns | 18ns :
taa Column Address Access Time :30ns

35ns |
1104 ns 124 ns

30 ns

- Active (max)
- 95 mA /80 mA (3.3V)
- 85mA/70 mA (5.0V)

- Standby Current: TTL Inputs (max)
- 2.0mA

- Standby Current: CMOS Inputs (max)
- 1.0mA

RAS Only Refresh

CAS before RAS Refresh
Hidden Refresh

Packages: SOQJ-26/20 (300mil)

RAS refresh cycle (CBR) that internally generates
the refresh address. RAS - only refresh cycles can
also refresh all memory locations.

Pin Description

B e
100 - 1103 Data Input/Output

3 W rrrrrrr RO\; Address Strobe
CAS Column Address Strobe
WE  ReadWiteEmable
OF  OuputEnable
Vee :Power (5.0 V or 3.3V)
Vss :Ground
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IBM014405 £ =555
IBM0144058 =

1M x 4 10/10 EDO DRAM

Ordering Information

Self Power »
‘ Pan Number SP/LP . Refresh Supply Speed Package Notes
IBM014405.1 -60 SP No 50V  60ns 300mil SOJ 26/20 1
I1BM014405BJ1 -60 SP No 3.3v : 60ns 300mil SOJ 26/20 1
1. SP = Standard Power
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IBM014405
IBM014405B
1M x 4 10/10 EDO DRAM

Block Diagram

Vss  Vee

L

oo |

!

/01 /02 O3

b

Data In
o Buffer Catior ~—— OF
-4
WE R ¥ )
—9 4 4
[
CAS Clock
CAS Generator —
— - e
Butfer (10) 10> Column Decoder and I/O Gate A
A0 —=
Al —>f Sense Amplifiers
A2 —» Refresh [
Controller
x — : ~ o b froee §EFT
——nf
A5 —» Refresh Counter 5 S
A6 —» (10) '§ — Memory
2;7; — & [1004 Array
— I
A9 —» 10 Row Address g 1024 x 1024 x 4
 mama
Buffer (10) 1o> c ]
—
- RAS Clock
RAS —= Generator
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IBMO14405
IBMO14405B
1M x 4 10/10 EDO DRAM

_— ==
=

= == =
Y —
— —— T —
—_——— T =

Truth Table

Function

Delayed Wnte
Read Modlfy erte

gExtended Data Out (Hyper Page) 1St Cycle
Mode Read ! 2nd Cycle

Extended Data Out (Hyper Page) : 13‘ CycIe. S A—
_ Mode Write : 2nd Cycle i

| Extended Data Out (Hyper Page) 13‘ Cycle

Data Out

Data In

Data Out

Data In
Data In

Data Out, Data In

§Mode Read-Modify-Write ; gnd Cycle :

;’ CAS-Before-RAS Refresh

| DataOut, Dataln |

Data In

Data Out Data In :

Data Out

High Impedance

H

i

g
H

ey
i

;Hldden Refresh Read

Data Out
: Hldden Refresh Wnte Data In
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IBMO14405
IBM014405B
1M x 4 10/10 EDO DRAM

Absolute Maximum Ratings

H
i
i

3.3 Volngevice

Power Supply Voltage -0.5 té +4; 1

Parameter T e ] e Notes

5.0 Volt Device

-1.0to +6.0

PV ;Input Voltage  -0.5tomin (Vee+0.5, 4.1) -0.5 to min (Vec+0.5, 6.0)

| Vour | Output Voltage -0.5 10 min (Voe+0.5, 4.1 -0.5 to min (Voc+0.5, 6.0)

jOperating Temperature ; Oto +70

Oto +70

-55 to +150

1.0

torage Temperature -55 to +150

1.0

e Maximum Ratings” may cause permanent
@ device at these or any other conditions above those indicated in the operational

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

5.0 Volt Device

s
g
T
o

Input Low Vo

[ AN ST SR £ A N

Capacitance (TA=25°C, f=1MHz, Vo= 3.3V + 0.3V or Vee= 5.0V £0.5v)

Parameter

Input Capacitance (Addresses)

Cp Input Capacitance (RAS, CAS, WE, OF

[

Output Capacitance O's)
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IBM014405 S5
IBMO144058 =

1M x 4 10/10 EDO DRAM

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

5 ; .3 Voit Device )
; Symbol : Parameter e B
i % S Min. = Max
f ;Ope?atmg Current -

b ooy :Average Power Supply Operating Current

; {(RAS and CAS Cycling: tre = tac min.)

i Standby Current (TTL)

| lccz  iPower Supply Standby Current

g (RAS =CAS > V|H min)

i {RAS Only Refresh Current

i dces iAverage Power Supply Current, RAS Only Mode

; 1 (RAS Cycling, CAS > Viimin: tpe = trc min)

fExtended Data Out (Hyper Page) Mode Current
; Average Power Supply Current, EDO Mode
RAS = v, min, CAS Cycling, typc = tipc min)

i

H

53 : Standby Gurrent (CMOS)

[ lecs |Power Supply Standby Current

/ {(RAS = CAS 2 v,,,)

: CAS Before RAS Refresh Current -60

§ lccs  ;Average Power Supply Current CAS Beforej RAS Mode - s
. (RAS Cycling, CAS before RAS, trs = tac min) :

; | Standby Current
lces i Standby current with Qutput’s enabled
1(RAS 2 V) (min) and TAS <V (max))

nput Leakage Current, any input ; ; ! ;
0.0V < (Voo + 1.0V)) for 5.0V, or ¢ 10 - 410 0 10 +10 | pA
5(0.0 SViN< (Vee + 0.3V)) for 3.3V. All Other Pins Not Under Test = ov : l :
: ;?EOutput Leakage Current
Doyt is disabled, 0.0 < Vour € Ve max)

utput Levei (TTL)
utput “H* Level Voltage
ouT = -5mA for 5.0V, or|
{Output Level (TTL)
:Output “L” Level Voltage
(lout = +4 2mA for 5 V, or 'OUT = +2mA for 3.3V)

= -2mA for 3.3V

1. lgey, leca, lccs and lcce depend on cycle rate.
2. ey and lccs depend on output loading. Specified values are obtained with the outputs open.

3. Column address can be changed once or less while RAS =Vi_and CAS =v,,.

4. All /O and other input pins must be < ViL(max) or 2Viy(min).

5. ((Vee-0.2v < Viu < Vee+0.5V) and (0.0V < ViL £0.2V)) for 5.0V, or ((Vge-0.2V < Vips Vce+0.3V) and 0.ov=y, < 0.2V)) for 3.3v.
6

7

8

;
i.
:
;
]
i
§
i

%

H

| 6. All other I/O and otherinputs at v, or Vi :
{ 7. Enables on-chip refresh and address counters. i
f - Assumes no resistive loads o !

©IBM Corporation, 1996. Al rights reserved. 27H6242
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IBM014405
IBMO144058
1M x 4 10/10 EDO DRAM

AC Characteristics (TA=0 to +70°C)

1. Aninitial pause of 100us is required after power-up followed by 8 RAS only refresh cycles or 8 CAS before RAS refresh cycles.

2. AC measurements assume ty=2ns,

3. Viy(min) and ViL(max) are reference levels for measuring timing of input signals. Also,
and Vi, (or between ViL and V).

4. In addition to meeting the transition rate specification

. the last valid Read cycle.
- Measured with a load equivalent to 2 TTL loads and 100pF.

® Now
==
(@)
e
|
<
—
F
)
3
=
)
<%
5]
@
=
o
13
3
<
Q
S
o
3
Q
2
I
=
o
3

-60 :
Parameter et

RAS Pulse Width

CAS Pulse Widih

: Row Address Setup Time

Row Address Hold Time

: CAS Hold Time

TAS to RAS Pracharge Time

buffers, CAS must be pulsed High for top
2. Operation within the trep(max) limit ensures that trac{max) can be

4. Either tcop or togp must be satisfied.
5. Either tpzc or tozo must be satisfied.
6. AC measurements assume tr=2ns.

H
¢
¥
i
H
;
|
i
i 1. fCAS s Low at the falling edge
H
H
H
;
H
H
i
|

Read, Write, Read-Modify-Write and Ref. Cycles (Common Parameters)

;
|
!

i

o
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IBMO14405 =
IBM0144058
1M x 4 10/10 EDO DRAM

; Write Command Puise Width

tawL Wite Command to RAS Lead Time

'Write Command to CAS Lead Time

tos j Dm Setup Time

: 1. twes, trwo, towp and tawp are not restrictive operating parameters, trwo, towp, and tawp apply to Read-Modify-Write cycles, If ;
; twes = twes(min), the cycle is an Early Write cycle and the data I/0 pins will remain open circuit (high impedance) throughout the |
g’ entire cycle. If trwp > trwp(min), tcwp > tewp(min), and tawp = tawp{min), the cycle is a Read-Modify—Write cycle and the data I/O i
; pins will contain read data from the selected cells. If neither of the above sets of conditions are satisfied, the condition of the data :
: I/O pins (at access time) is indeterminate. 5
f 2. Parameter twe is applicable for a Delayed-Write cycle such as a Read-Write or Head-Modify-Write cycle. For Early-Write cycles, g
H both twes and twew must be met. ;
§ 3. These parameters are referenced to the falling edge of CAS for Early-Write cycles and to the falling edge of WE for Delayed-write i
5 or Read-Modify-Write cycles. ]
©IBM Corporation, 1996, Al rights reserved. 27H6242
Use is further subject to the provisions at the end of this document, SA144232.04

Revised 8/96

e} \f28
nese B 00614k 0003411 967 mm

| rc L i Ri ght 2003
d by 1Cniner.comElectronic-Library Service CopyRi g
Power e .



= IBMO14405
IBM0144058
1M x 4 10/10 EDO DRAM

‘Access Time f

Read Command Setup Time
‘Read Command Hold Time to CAS

Read Commang Hold Time to RAS

olumn Address to RAS Lead Time

AS to Output in Low-z : '
': utput Buffer Turn-Off Delay

fOutput Buffer Turn-Off Delay From OE

:CAS to Din Delay Time

:OE Setup Time prior to CAS

OF Setup Time prior to i 0

1. Assumes that trep < trep(max) and trap < tran(max). it tacp Or tgap is greater than

- Measured with the specified current joad and 100pF at VoL= 0.8V and Von=2.0V.
. Assumes that tRep = tacp(max) and trap < tran(max).

. Either trey or tRRH Must be satisfied for a Read cycle.

. Access time is determined by the longer of taa or tcac or topa.

W N

!DGJ\IG)(J’IA
z
w
c
3
®
173
5
B
=
pol
(9]
[w]
IA
A
D
[e]
g
3
o
X
Qo
3
Qo
2
P
>
o
v
J
>
g
3
o
X

voltage levels.
1 10. Either tcop or toep must be satisfied,

i
i
H
;
H
§
i

27H6242 ©IBM Corporation, 1996. Al fights reserved.
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IBM014405
IBM0144058
1M x 4 10/10 EDO DRAM

Read-Modify-Write Cycle
R A

Parameter

I

- CAS to WE Delay Time

4

Column Address to WE Delay Time

OE Command Hold Time

1. twes, tRwo, towp and tawp are not restrictive operating parameters. trwo, towp, and tawp apply to Read-Modify-Write cycles. If
twes 2 twes(miny), the cycle is an Early Write cycle and the data I/O pins will remain open circuit (high impedance) throughout the
entire cycle. If trwp = trwp(min), towp = tewp(min), and tawp = tawp(min), the cycle is a Read-Modify-Write cycle and the data 110
pins will contain read data from the selected cells. If neither of the above sets of conditions are satisfied, the condition of the data
I/O pins (at access time) is indeterminate.

Extended Data Out (Hyper Page) Mode Cycle

H
H

Symbol Paramaeter

:EDO (Hyper Page) Mode TAS

Pulse

DO (Hyper Page) Mode Rea

:EDO (Hyper Page) Mode Cycle Time (Read/Write)

d Modify Write Cycle Time

ata-out Hold Time from CAS

:Output buffer Turn-Off Delay from WE

‘WE Pulse Width to Output Disabie at TAS High
‘HAS Hold Time from

CAS Precharge

:EAccess Time from CAS Prech

'EDO (Hyper Page) Mode RAS Puise Width

'OE High Pulse Width

oiBM Corporation, 1996, All rights reserved., 2TH6242
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i'_E‘é?é IBM014405
IBM0144058

1M x 4 10/10 EDO DRAM

Symbol Parameter

AS Hold Time
CAS before RAS Refresh)

:WE Setup Time
AS before RAS Refresh)

f'WE Hold Time
WRH : (CAS before RAS Refresh)

MW,MW.M»%kwMWMWWMWAWAWMMWM_...v%..wm-wwwu»AM...W...,WWNWMW,.,WMN.M

;HAS Precharge to CAS Hold Time

.

1. Enables on-chi
2. 1024 cycles.

p refresh and address counters.

T
27H6242 ©IBM Corporation, 1996. Al nights reserved.
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1BM014405
IBM0144058
1™ x 4 10/10 EDO DRAM

Read Cycle
tre
f— tRAS — tRp
Vi —
RAS
Vi —
tCSH\.’
trco tash terp
VIH — £
CAS tcas
V.,_ — L
tRap tRaL !

tasr

tran tasc tean

Address
WE
OE
tcop
tozo toeo
Dy
Von —
Dour Hi-Z
Voo
c“H ore»  NOTE1: Implementing WE at RAS time During a Read or Write Cycle is optional.
T Doing so will facilitate compatibility with future EDO DRAMSs.
@l‘BM Corporation, 1996. Al rights reserved. . 27H6242
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S=5E IBMO14405
IBMO144058

1M x 4 10110 EDO DRAM

Write Cycle (Early Write)

tre
thas tre
Vin —
RAS
tcsn-;\.' ;
trep trsh CRP
mvm N foas
Vie _

trap

tasn tasc

Address

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

27H6242 ©IBM Corporation, 1996, All rights reserved.
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IBMO14405 S5
IBM0144058 -
1M x 4 10/10 EDO DRAM

Write Cycle (Delayed Write)

tre
tre

tras

VlH —_

oy
i
»

tCRP

O

Address

DOUT

" toen greater than or equal to tgy,

at RAS time During a Read or Write Cycle

NOTE 1: Implementing WE
tate compatibility with future EDO DRAMs.

Doing so will faciji

Hi-Z*‘\

is optional.

©IBM Corporation, 1996, All rights reserved.
Use is further subject to the provisions at the end of this document.
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=55 IBMO14405
= IBM0144058

1M x 4 10/10 EDO DRAM

Read-Modify-Write Cycle

trwe

tae

e

Address

Vor —

D Hi-Z
our Vo _

Hi-Z ——

trac "toen greater than or equal to tey,

S OH op L NOTE 1: lmplemenﬁng WE at RAS time During a Read or Write Cycle is optional,
’ Doing so will facilitate compatibility with future EDO DRAMs.

27H6242
SA14-4232-04
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IBMO14405
IBM014405B
1M x 4 10/10 EDO DRAM

EDO (Hyper Page) Mode Read Cycle

—tap
thasp
RAS T \ /
terr /
vlL - K 7
| tuec tomp ——=
tren re—tcp —» te—tcp —» trsu
t
Vi . Hoas A | — trcas A \ le— tHcas s
s N s
ViL— X 5 C *
T
tesu thaL
tasr| | tran tasc tcan tasc tean tasc tcan
Vin
Address Column 2 Column N
tRCH —
trAH
WE
twe
<—tCAC—— QtCAC-—
o tcpA i "—tCPA
toes | [ | | torF—»| b
Ly tAA r* tAA i
toea
OE
| tAA I tDOH
f tDQH —] l—
Vor— 0 L y 3
Dour Hi-Z i) Data Qut 1 X| Data Out N }—
VOL— c V T ¥,
o or 4L 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, 1996. All rights reserved. 27H6242
Use is further subject to the provisions at the end of this document. SA14-4232-04
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IBM014405
IBM0O144058B
1M x 4 10/10 EDO DRAM

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

—»trp
trasp
mAS M \
terru
ViL— k T
tHPC tCRP —
treo e tcp —» e top trsn
le—thcas —s! e— thcas le— thcas
V|H — \ p - R X
o .
ViL— 5 . L
|
tesn traL
tasr| | tran tasc tean tasc tean tasc tcan
pt——1
ViH
Address Column 2 Column N
je— tCAC — -tCAC -~
torF— e
tcpA — "—tCPA
toes
e taa taa —»i
tora ‘—tOEHC—" toEs ———sfe—toEHC —toes —
le—toEp

le—toez—

- “H" or “L”

)
Data Out 1

N

/-—tOEP

toea —

le— toEz

4 X

Data Out N }———
7

K

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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1BM014405
IBM014405B
1M x 4 10/10 EDO DRAM

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

—tap
trasp

VIH —_— -
RAS \ teprn /

Vi — 3 +

thec tore ——>
le— thHcas —» te— thcas e— theas

Vi — - | I R s 7
TAS / \ \

VIL - r u

i
tesn tRaL
tasr| | tran tasc tean tasc tean tasc tean

Column N
11

Column 2

T1

Column 1

K

— tan te— tan

treH— tres tRoH—» LtRcs
L
'sARNALs,

teac tOFF — e

tepa

<—tWHz—‘

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

y X

Data Out N >-——

K A

Hor L Doing so will facilitate compatibility with future EDO DRAMSs.
©@IBM Corporation, 1996. All rights reserved. 27H6242
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IBM014405
IBM014405B

1M x 4 10/10 EDO DRAM

EDO (Hyper Page) Mode Early Write Cycle

trasp
Vig — p
AS \
ViL— k T
t tCFlP
HPC
treo tep — top — e tAsH —s
tucas t
TAS Vm = 'R \ e— tHeas | le—thcas ——t/
VlL —_ r - -r -
le—trAD
tesu ;
—] et RAL
tasr| | tRan tasc A tse tean tasc tcan
Address v Column 1 Column 2 Column N
L k y
T towe
trwi i
. twes twen twes twer
twe twe

Data In 1

Dataln 2

I )
Datain N

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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1BM014405
IBM0144058B
1M x 4 10/10 EDO DRAM

EDO (Hyper Page) Mode Late Write Cycle

-

trasp R
RAS \
VlL J— —( 7_
tHPC tCRF’—-——
trco tep — tep — tasH
t
- HOAS N [+— thcas —» le— tHoas —» f
CAS \, _ \
t K 7 ¥ 7 3 y,
L tasc

V
Address

tHCS—'

tWP \ twp

toen tos | [lon,
VIH —_ L
D Hi-Z Data In N
VIL -— L 7
- HP 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.
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IBM014405
IBM014405B
1M x 4 10/10 EDO DRAM

EDO (Hyper Page) Mode Read Modify Write Cycle

1
trasp L
Viu—"——__ 1
RAS \

VIL —_ K 4

thprRwe tere

t tcp tep
Aco
Vin— ' ¥ \ A
CAS \ teas / \ teas —ﬂ \ toas
ViL— L y ! 4
tesn
tasc tasc
trap [ Dl traL
tasm | [tran
- —
Vin
Address umn
VlL
t CWL— e [ [ tFIWL

tawo | l

tawo —=

tacg |
tCWD —ioed
s 3

twe r

—] ‘—tCAC ] <_t CAC
f— toen 1 t=toen
¥ toea
toEa—]
! toep ! toep
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NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.

-*Hor L Doing so will facilitate compatibility with future EDO DRAMSs.
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EDO (Hyper Page) Mode Read and Write Cycle
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NOTE 1: Implementing WE at RAS time During a Read or Write Cycle is optional.

Hor "L Doing so will facilitate compatibility with future EDO DRAMSs.
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Dour Hi-Z
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“H” or nLn

NOTE: WE, OE and D are "H” or “L”
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CAS Before RAS Refresh Cycle
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NOTE: Address is “H" or “L”
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IBM014405
1BM014405B

1M x 4 10/10 EDO DRAM

Hidden Refresh Cycle (Read)
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Hidden Refresh Cycle (Write)
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IBM014405
IBM014405B
1M x 4 10/10 EDO DRAM

Package Dimensions (300mii; 26/20 lead; Small Outline J-Lead)
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Seating Plane

NOTE: All dimensions are in millimeters; Package diagrams are not drawn to scale.
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IBM014405
iBM014405B

1M x 4 10/10 EDO DRAM

Revision Log

Revisio Contents of Modification
- 11/0”7795 o §In|t|;al Release o
.......... 5/06/96 : 1. Corrected tcac (19 ns to 18 ns) in the “Features” section,
1. Removed “Preliminary” classification.
6/13/96 2. Add Hidden Refresh (Write) timing diagram.
3. Change togp. tcop from 20ns to 15ns for -70ns.
1. Corrected tagp : change from 50ns to 52ns.
08/01/96 2. Removed Low Power, TSOP information.
3. Added Hidden Refresh Write information to Truth Table.

©IBM Corporation, 1996. All rights reserved.
Use is further subject to the provisions at the end of this document.

Page 28 of 28

B 900bl4k 0003431 758 WA

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003

27H6242
SA14-4232-04
Revised 8/96




