Features

4 Meg x 4bit CMOS Dynamic
Random Access Memary
+ Access Times: 60 and 70ns
* 32ms Refresh Rate
* Low Operating Power Dissipation
+ Low Standby Power
+ Common 10
* Al Inputs/Outputs TTL Compatible
Package Style
» 24/28 Thinpack™ Flatpack
» 24/28 Pin Flatpack
Single +5Y (+10%) Supply Operation

Pin Configurations

VCC1 o 28 VSS
DG 2 b z7Da4
DG23 P 26 DG3
w4 T [ 25 CAS\
RASE [ M 24 G\
NG 6 ™ ) 2349
Al10 5 0 [T 20 A8
A0 10 o 160 A7
Al 1155 1 18 AB
a2 140 D 17 ABE
A3 130 3 16 A4
vee14M] D 15 V5SS

EDI444096C
AMegrdFast Page DRAM

4 Megabit x 4 Dynamic RAM
5V Fast Page

The EDI444096C is a high performance, low power CMOS
Dynamic RAM organized as 4 Megabit x 4,

During READ and WRITE cycles each bit is addressed
through 22 address bits which are entered 11 at a time (AG-
A10). RAS\is used tolatch the first 11 bits and CAS), the
second 11 bits. A READ or WRITE cydeis selectedwith the
Whinput. Alogic HIGH on WA dictates READ mode, while a
logic LOW on WA didates WRITE mode.

During aWRITE cyde Data-inis latched by hefalling edge of
WiorCAS\, whicheveroccurslast. IfWi goeslow priortoCAS\
going LOW, the autput pins remain open (HIGH-Z) until the
next CAS\ cyde, regardiess of the status of G\, If WA goes
LOW after data reaches the oufput pins, Data-cutpins are
activated andretainthe selectedcell data aslongasCAStand
Giremain LOW, regardess of Wi or RAS\. Thislate Wipulse
resultsin a DELAYED WRITE or READ-WRITE cyde.

The four data inputs and four data outputs are routedthrough
faur pins using comman 1/Q and pin direction is controlled by
Wiand Gl. FAST PAGE MODE operations allow faster data
operations, READ, WRITE or READ-MODIFY-WRITE, within
arow address.

Allinputs and outputs are TTL compatible and operate from
asingle 5 voit supply.

Note WA LOW priorto CAS\LOW, EW detection creuit aiput is a HIGH
|EARLY WRITE). CAS\LOW prior to Wi LOW, EW detection circuit
ouqut 5 a LOW (LATE WRITE).

Pin Names

Ag-A10 Address Inpuls

CASY Column Address Stiobe
RAS\ Row Address Sirobe
W Write Confrol Input

Gi QOutput Enable
DO1-DOA Data Inputs/Qutputs
yCe Power (+3V+10%)

VSS Ground

NC Na Connedion

Electranic Designs Incarporated

+ One Research Orive « Westborough, MA 01581 USA « 508-366-5151 « FAX 508-B36-4850«

http:ffwww.electronic-designs.com
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Absolute Maximuam Ratings™ Recommentded DC Operating Conditions

Note 1

Vollage an any pin relative io VSS 1.0Vt 7.0V Parameter m__Min__ Typ Max Unis
Operaling Temperalure TA {Ambient) Supply Vallage VCC 45 450 &5 ¥
Industrial 40T 10 +85C Supply Valtage VSS 0 0 0 v
Military 08T +125°C Inpul High Vaiage VIH 2.4 - Vel W
Storage Tempesature (Ceramic) -65C 10 +150°C Input Low Valage VIL 1.0 - 08 V
Power Dissipation 1 Watt
Oulgut Cument 50 mA Nates: 1. All voltage values are with resped toV/ SS.

*Stress gredter than those listed under "Absolute Maximum Ratings” may calse

permanent damage tothe device Thisisa siress rating orly and fundional

operaion of the device at these or any other conditions gresater than those indicaied

inthe operational sections of this specification is not implied. Exposure to ahsdlute

maximum rating conditions for extended periods may affect reliability.

Electrical Charactenstics (VCC = 5.0V 4103 Note 2
Parameter Sym Conditions Mn Typ Max Units
Average Supply Cument from YCC ICC1 RASY, CAS\ Cyding N0 mA
Operaing (Noles 3, 4) TRC = TWC = Min, Output Open
Supply Cument from VCC ICC2 RAS\ = CAS\ = VIH, Qutputs Open 2 mA
Standhy RAS = CAS\ 2 VCCA0.2, Quiputs Open 2 mA
Average Supply Current from VCC ICC3 RAS\ Cyding, CAS\= VIH N0 mA
Redreshing (Nee 3) TRC = Min, Quipuls Open
Average Supply Current from VCC ICCA RAS= ML, CAS = Cyding 80 mA
Fast Page Mode (Notes 3 4) TPC = Min, Quiputs GOpen
Average Supply Cument from VCC ICC6 CAS\ before RAS\ Refresh Cycling M0 mA
CAS\bdoe RAS\ Refresh Mode (Nole 3) TRC = Min Quiputs Open
Input Cument Il V=VIN=45V 2 2 LA

Al Cther Input Pins = 0V

Off-State Quiput Cument 107 ( Floaing OV <V QUT= 4.5V -10 10 UA
Quiput Hich Voltage VOH 10H = -BmA 24 - vcC v
Quiput Low Vetage VoL I0L= 4.2mA g - 04 v

Notes: 2. Current flowingintoan |Cis positive, out is negative.
3 1CCav), ICCHan), |CCAlav), and ICCE are dependent on eyele rate. Maximumewrrent is meastred a the fastest cyde rate.
4,1€C1{av), and 1CC4{av) are dependent on outputleading Spedified values are obtained with the owiput apen

EDI444096C
4Meg x4 Fast Page DR A I
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EDI444096C

L] 4Mﬂgl'4 Fasi Paw DRAM

(f=1.0MHz, WIN=VCC or VSS)

P arameter Sym Test Conditions Min Typ Max Unit
AddressInput Capacitance GCA W= V588 6 pF
Input Capacitance (D) CD f=1MHz 6 pF
Input Capacitance (CASVWA, RASY CC,.CW CR Vi = 25mVims 7 pF
Gulput Capactance (Q) CQ VO = VSS f= IMHz, Vi = 2amVims 8 pF
The EDI444096C provides, in additon 1o nomal Read, Wiite, and Read-modify-Write  ACT = Adive VLD = Valid
operations, a number of other undlions, e g. Fasl Page Mode, RASYonly Refresh, and  NAC= Nen-active APD = Applied
Delayed Write. The input conditions for each are shown below. DNC= Don't care OPN = Open
Inputs InputfQuiput
QOperation RAS: CAS\ w G Row Column D Q
Address  Address
Read’ ACT ACT NAC ACT APD APD 0PN VLD
Eay Wiite® ACT ACT ACT DNC  APD APD VLD OPN
ReadModify-Wiite® ACT ACT ACT ACT APD APD VLD VLD
RAS! -only Refresh ACT NAC DNC DNC  APD DNC DNC OPN
Hidden Refresh ACT ACT DNC ACT APD DNC OPN VLD
CAS\before RAS) Refresh ACT ACT ACT DNC DNC DNC DNC OPN
Standby NAC DNC DNC DNC DNC DNC DNC OFN
“Fast Page Mode | dentical
IVCC=5 WL 10%) Nate 517,12
&ns 0ns
Parameter Sym Min Max in Max Units Notes
Access Tme from CAS\ TCAC 20 20 ns 6,7
Access Trme from RASY TRAC 60 10 ns 6,8
Coumn Address Access Time TCAA 35 3H ns 6
Access Time from CASY Precharge TCPA 40 40 ns
Access Time from G TOEA 20 20 ns 6
Quiput Low Impedance Time
from CAS\ ow TCLZ 3 3 ns 9
Quiput Disable Tme after CAS\Hich ~ TOFF 3 20 3 A ns 10
Oulput Disable Tme after GY Hich TDISOE 3 20 3 A ns 10

Notes: & Aninitial pause of 100ysis required after power-up, followedby any RAS\ only refresh or CAS\ before RAS! refresh aycles with WA HIGH before proper device
operation is achieved N de tha RAS\ may be cycled during the initial pause. Ary RAS only refresh or CAS) before RAS refresh cydes withWi HIGH are recquired
ater prolonged periods of RAS\ inactivity hefore proper device operation,

=t}

Assumes that TRCD > TRCD [max).
Assumes that TRCD <TRCD(max).
Guaranteed, but not tested,

SR

Measured with a load circuit equivalert to 2TTL loads and 100pF.

TOFF[max) defines the time at which the autput achieves the high impedanee state (|QUT - [+10pA|} and is not reference to VOH{min) or VOL(max).
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Timing Requirements
Read, Write, Read-Vodify-Wrile, Refresh, and Fast Page Mode Cycles

[VCC=5(V210%) Nete 511,12

60ns 70ns

Parameter Sym Min Max in Max Unik  Notes
Refresh Cyde TREF 32 32 ms

RAS!\ Precharge Time TRP 50 50 ns

RAS\0 CAS\ Delay Tme TRCD 20 50 20 50 ns 13
Delay CAS\High 1o RAS) Law TCRP 5 A ns
CAS\Precharge Time (Non Page Mode) TCPN 10 10 ns

Coumn Address Deay from RAS! Low TRAD 15 35 15 35 ns 14
Row Address SetUp Time TASR 0 0 ns

Column Address Sd Up Time TASC 0 0 ns 15
Row Address Hod Tme TRAH 10 10 ns
Coumn Address Hoid Time TCAH 15 15 ns
Transiion Time T 3 50 3 5 ns 16

Notes: 11.
12
13

14.
18,
16.

The timing requirements are assumed TT = 5rs.

VIH(min) and VIL (max) are reference levels for measuring timing of input signals.
TRECD(may is specilied as a referance point only. If TRED is less than TRCD{max), access timeis TRAC. |f TRCD is greater than TRCD{max), access time is

defined as TCAC and TCAA as shown in note 7.

TRAD(max) is specified as a reference point only. [ TRAD - TRAD(mzx), access time is assumed by TCAA for read eycle.

TASCmax) is specilied 25 areference paint only of address acess time,

TT is measured hesween VI H(min) and VI {max).

Read and Refresh Cycles

[VCC=5V210%) Nate 5,11,12

G0ns 10ns

P arameter Sym Vin Max in Max Unik  Nodes
Read Cyde Time TRC 130 130 ns

RAS\ | ow Pulse Widh TRAS 60 100,000 70 100000 ns
CAS\Low Pulse Widih TCAS A0 100,000 A 100000 ns
CAS\Hod Time after RAS\ Low TCH &0 70 ns
RAS\Hdd Time after CAS\ Low TR A 20 ns

Read Set Up Time hefore CAS! Low TRCS g 0 ns
ReadHdd Time after CAS\ Hich TRCH 0 0 ns 17
Read Hod Tme after RAS: High TRRH 0 0 ns 17
Coumn Address to RAS\ Sedup TRAL 35 3 ns
Precharge to CAS\ Aclive TRPC 0 0 ns

Delay Tme, Datato G\ Low TDOEL 0 0 ns

Delay Tme, GiHighto Data TOEHD A 20 ns

Note: 17. Eiher TRCH or TRRH must be satisfied for aRead Cycle

EDI444096C
4Meg x4 Fast Page DR A I
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EDI444096C

L] 4Mﬂgl'4 Fasi Paw DRAM

Write Cycle, Early and Defayed \Write

[VEC = 6 0V410%) Natess, 11,12

6ns 0ns
P arameter Sym Min Max Min Max Unt  Notes
Wiite Cyde Time TweC 130 130 ns
RASH L ow Pulse Width TRAS 60 100,000 70 100,000 ns
CAS\Law Pulse Width TCAS A 100,000 20 100,000 ns
CAS\Hdd Time dfier RAS! Low TCSH 60 70 ns
RASYHdd Tme after CAS! Low TRSH A 20 ns
Wiite Setup Tme before CAS Low TWCS 0 0 ns 18
Wiile Hod Time afler CAS\ Low TWCH 15 15 ns
CAS\Hdd Time after Wiite Low TCWL A 20 ns
RASYHdd Tme after Wiite Low TRWL A 20 ns
Write Pulse Widh WP 15 15 ns
Data Sedup Tme 105 0 0 ns 18
DataHadd Tme after CAS\ Low TDH 15 15 ns 18
Deay Tme, G\Highto Dala TOEHD A 20 ns
G\Had Time after Wiite Low THWOE A 20 ns
IVCC = 50V 210%)
G0ns 70ns

Parameter Sym Mn  Max Mn  Max Unit Notes
Read-Modify-Wiile CydeTime TRWC 180 A ns

RAS\ | ow Pulse Width TRASRW 60 100,000 80 100,000 ns

CAS\ L ow Pulse Widh TCASRW 20 100000 20 100,000 ns

CAS\ Hold Tme after RASH ow TCSHRW 60 80 ns

RAS\Hold Time after CASY | ow TRSHRW A 20 ns

Read Selup ime before CAS! Low TRCS 0 0 ns

CAS L owto W\ Low Delay TCWD 50 A0 ns 18
RAS\ Low to W\ Low Deay TRWD 95 na ns 18

CAS\ Hold after Wh Low TCWL 20 A ns

RAS\ Hold after Wh L ow TRWL 20 A ns

Wiite Pulse Width WP 15 15 ns

Data Se up Tme ms 0 0 ns

Data Had Time after 'M | ow TDH 15 15 ns

Address 1o W\ Low Delay TAWD 65 10 ns 18
Delay Time, G\ High to Dala TOEHD A 20 ns

Gh Hold Time after Wiite L ow THWOE 20 A ns

Notes 18 TWCS, TRWD, TCWD, and TAWD do not define the limits of operation, but are included as electrical characteristics only.
When TWCS = TWCS{min), an early write cyele is performed, and the data output keepsthe high-impedance state. When TRWD= TRWD[ min), TCWD -
TCWD{min) and TAWD - TAWD(min), a read write eycle is performed, and the data of the seleeted address will be read out on the data output. If neither
of the ahove conditions is satisfied, the condition of Q {at the accesstime and until CAS\ goes hack to YIH) isindeterminate.
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Fast Page ifode Cycle
Read, Early Wiite, Read-Write, Read-ffodify-Weite Cycle

[VCC = 5.0¥£10%) Notes 5,11,12

60ns 7ns
Parameter Sym Min Max Min Max Unikt  Notes
Fast Page Mode Cyde Time TPC 40 40 ns
Fas Page Mode for
RAV, RIMIW Cycle Time TPRWC 95 95 ns
RAS\ Low Pulse Width for
Read Wirte Cyde TRASP 60 100,000 70 100,000 ns
CAS\ | ow Pulse Width for
Read Cycle TCAS A0 100,000 20 100,000 ns
CAS\Pulse Widh (Page Mode) TCP 10 10 ns
RAS\Hdd Time after CAS\Low TR™H 20 20 ns

(VCC = 5.0V2100%) Notes 5,11,12

60ns T0ns
Paameter Sym Min Max in Max Unit  Notes
CAS\ Sdup for CAS\ hefore RAS! RefreshTCSR 5 5 ns 19
CAS\Hod for CAS\ before RAS\ Refresh TCHR 15 15 ns 19
Precharge to CAS\ Adive TRPC 0 0 ns 19
Wrile Sel Up TWRP 10 10 ns 19
Write Hod TWRH 10 10 ns 19

Note 19 Eight or mare CAS, before RAS\ cyeles are necessary for proper operation of CAS\ hefore RAS\ refresh mode.

Read Cycle

me

EDI444096C
4Meg x4 Fast Page DR A I
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EDI444096C

4Megxd Fast Page DRAM
Winte Cycle, Early Write
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EDI144096C
Meg xd Fast Page IRAM
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EDI444096C
L] 4Meg]’4 Fasi Paw DRAM

Hidden Refresh Cycic
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fast-Page-liode, Early Write Cycle
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EDI444096C

L] 4Mﬂgl'4 Fasi Paw DRAM

Ordenng Information

Part No. Speedfns)  Package No. Part No. Speedfnsy  Package No.
EDI444096CE0BB 60 37 EDI 444096C60FB 60 47
EDI444096C70BB 10 37 EDI444096C70FB 70 47

N ote: For commercid, |ndustrid or Mil-Temp-Only grade producs use €| or M
respectively to replace 8 or Q in the suffix of the part number, eq.
EDI444096C708B (Compiart) hecomes EDI444096CT0R| (Industrial).

Package Descripion

Package No. 317 Ta0MAY.
24/28 Pin Ceramsc -TE;J ’k
. ™ .
Thinpack ™ Flalpack REARAE EHAAAE
Weight = 1.2gm I
Tieta JC= 15TW 280 n
HEEHEE BEEHEE __  «
050 TYP. JL*.OWSLOM
.004 MAX. COPLANARITY .09
{LOWEST TOHIGHEST LEAD) MAX.
_ i
- Y sy
- - - n [y
600~ 2t 00 !
TIOMAX.
PackageNo.MT {180
2428 Pin CEEMFM T B 01 7REF, ,\21,5(
Weight = 1.2 gn 300+010 !
Theta JC = 15TW | + = — T
Theta JA = 38 CW 908+ 002 °
o ([E0EE0 0owooo)
—| k—gsotve. ol ors00
Eledranic Designs Incarparated
« One Research Drive « Wegtborough, MA 01581U5A « b0B-366-5151 « FAX 508-B3G-4B50 +
hitp:fhervewr. &l edtronic-designs.com
Fldric Desigrsl: ightiootenggsyesfizarsaibodrefice CAGENn G301
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