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Features

1M1 bit CMOS Dynamic
Random Access Memory
» Access Times 70 80, 100ns
+ 8ms Refresh Rate
» Low Operating Power Dissipation
» Low Standby Power
» Al Inputs/Qutputs TTL Compatible
Package Styles
+ 18Pin DIP, No. 1
» 20(26) Lead Ceramic S0, No. 16
» 20 pin Ceramic ZIP, No.18
» 20 Lead Flatpack, No. 78
Single +5 (+10%}) Supply Operation

Block Diagram

EDI4T11024C
Megy1Fast Page DRAM

Megabit x 1 Dynarmic RAM
CMOS, Monolithic
The EDI411204C is a high perfamance, low power CMOS
Dynamic RAM organized as TMegabit x1.

During Read and Write cycles each bit is addressed
throuch 20 address bits which are entered 10 at atime (AQ
- AY). RAS\is usedtolatch the first 10 bits and CAS), the
second 10bits. A READ or WRITE cycle s selected with
the WAinput. A logic HIGH on WA dictates READ mode
while alogic LOW on WA dctates WRITE mode.

During a WRITE cycle Data-in is latched by the falling edge
of WAor CAS\, which ever occurs last. If WA goes low prior
to CAS\ going LOW, the output pins remain cpen (HIGH-Z)
until the next CAS\ cycle. If WA goes LOW after data
reaches the oufput pins, Q is activated and retains the
selected cell data as CAS\remains LOW, regardiess of W
orRAS\. This late W\ pulse resultsin a DELAYED WRITE
or READ-WRITE cydle.

The data input and data output use separate pins. FAST
PAGE MODE operations allow faster data operations,
READ, WRITE or READ-MODIFY-WRITE, within a row
address.
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ELECTRONIC DESISHS INC.

Pin Coniigurations

Pin Nameas
AD-A9 Address Inputs
Ao 10 CAS\ Coumn Address Strobe
Q 3p 02 cas RAS Row Address Strobe
np sp L4 vss wi Write Caontrol Input
Cle w D Dala Input
RAS\ ;3 Hs ne a Data Output
NC Ol VCC Power(+5V+10%)
Ag 11p 10 NC vSS Ground
A2 13p H 12 Ad NC No Conneclion
vce 15p H 14 A3
a5 170 O 16 A4
O 18 as
A7 19:||:20 A8 p 10 0 10 v8s
wy 20 D11 G
rags 30 0 12 CAS:
ZIp NG 40 0 13 Ag
a@ 50 0 14 A8
a1l &0 D 15 A7
a2 70 D 16 Ag
a3 al 0 17 AS
o 10 0 26 vss vee 90 0 18 A4
w20 H 25 G
Ras\ 30 0 24 CAS\ DIP
NG 40 0 22 NG
NC 50 O 22 A9
O ]
ag 9aC 0 18 A8 D ;I: :Ifg ;SS
a1 10C D 17 A7 WA
a0 11 C 0 16 A6 RAS\ 30 [ 18 CAS\
a3 120 015 A5 NG 40 0 17 NC
vee 180 D 14 A4 NG 50 ] 16 A9
Az 60 1 15 A8
CsoJ A1 70 0 14 A7
Az 80 1 13 A8
A3 90 1 12 A5
VvCC 100 0 11 A4
Flatpack
EDIATIOZ24C
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EDMTT024C

L]} TMngTFESI PQ'E DRAM

Absoftite Maximum Ratings” Recommended DC Operating Conditions

Valtage on any pin relatve lo VSS 1.0V 10 7.0v Parameter Sym Min Typ Max Unis
Cperating Temperature TA (Ambient) SupplyVolage  WCC 45 50 55 V
Commercid 0C10+70C Supply Vatage ¥ss 0 [ 0 y
Indusirial -A0C10 +85C InputHich Voltage VH 24 -~ 55
Military B5Ci0+125C Input Low Valtage  VIL -1.0 - 08 v
Storage Temperalure (Ambient/Ceramic).-65°Cto +150°C Netes 1. Alvdage v e wihrepect 10 VS5,

Power Disspation 1 Wall '

Output Current A0mA

*Siress greater than those listed under "Absolute Maximum Ratings” may cause
pemanent damage tothe device. Thisis a stress rating only and functional
operaion of the device at these of ary acher conditions greater than thoseindicated
inthe operationa sedions of this spedficaion is not implied. Exposwre to ahsoluie
maximumraing condtions for extended periods may affect reliabiiy.

Electneal Charactenstics (VEC = 5.0V 10%) Note 2

P arameter Sym Conditions Mn Typ Max Unis

Average Supply Current from YCC ICQ1 RAS, CAS: Cycing 80 mA

Operaing (Notes 3 4) TRC = TWC = Min, Oulput Open

Supply Cument from VCC ICC2 RAS = CAS\ = VIH, Quiputs Open 2 mA

Standby RAS: = CAS\ > VCC-0.2 Quiputs Open 05 mA

Average Supply Cument from VCC ICC3 RASt Cycling, CASt = VIH ] mA

Redreshing (Note 3) TRC= Min, Quiputs Open

Average Supply Cument from VCC ICC4 RAS = VIL, CAS\= Cyding 10 mA

Fad Page Mode (Noles 3, 4) TPC = Min, Quiputs Open

Average Supply Cument from YCC ICCh CAStbelore RAS! Refresh Cyding a mA

CAS\before RAS\ Refiesh Made (Note 3) TRC = Min Quiputs Open

Input Cument IiL 0V =MIN<VCC 10 10 LA
VCC = 5.5V, Al Other Input Pins = 0V

Off-Siate Output Cumrent 107 () Floating 0V < VOUT < 5.5V 10 10 vA

QuiputHigh Vollage VOH I1CH = -5mA 24 — VCC v

Qutput Low Voltage VoL 10L= 42mA i — a4 v

Notes: 2 Currert flowinginto an|C i positive, oL is negative.
3.1CC1(av), 1CC3(av, |CCAav), and ICCE are dependent on cycle rate. Meaximum eurrent is messured a the
fadeq cyderae.
4, |CC1(av), and 1CCH ) are dependent on output leading Specified values are obtained with the output open

{=1.0MHz, VIN=VCC ar VSS)

P arameler Sym Test Condiions Min Typ Max Uni
AddressInput Capacitance CA n=Vvss 6 pF
Input Capadtance (D) CD f=1MHz 6 pF
Input Capacitance (CASLWY RASY CC,CW, CR Wi = 25mVims 7 pF
_Quiput Capaditance (G) cQ VO= VS5, f = IMHz Vi = 25m\ims 8 pF

L Wf.l i
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ELECTRONIC DESISHS INC.

Inpuit Conditions for Each Mode

The EDI411024C provides, in addiion 1o normal Read, Write, and Read- ACT = Adive VLD = Vaid
I ' ‘ NAC= Nm-aclive APD = Applied
modify-Wrile operations, a number of other fundions, e.q. Fasi Page Mode, DNC= Do’ care OPN = Open
RASV-only Refresh, and Delayed Write. The input condtions for each are shawn P
Inputs Output Refresh
Operation RAS\  CAS\ wi D Row Column Q
Address Address
Read” ACT _ ACT NAC DNC APD APD WD Yes®
Eary Wrie” ACT  ACT ACT VID APD APD  OPN Ves™
Read-Modfy-Wrie" ACT  ACT ACT MD APD APD v.D Yes®
RAS\ -only Refresh ACT _ NAC DNC DNC _APD DNC 0PN Yes
Hidden Refresh ACT  ACT DNC DNC APD APD D Yes
CAS\ hedore RAS) Refresh ACT  ACT DNC DNC DNC DNC 0PN Yes
Standby NAC  DNC DNC DNC DNC DNC QPN No
*Fag Page Mode | dentical
(VEC = 5.0v10%) Note 5,12,13
70ns 8ns 10ans
Parameter Sym in  Max Mn Max Min Ma  Unis  Noles
Access Time fiom CAS) TCAC .| A 25 ns 67
Access Time from RASH TRAC i0 80 100 ns 68
Courmn Address Access Time TCAA 35 A 50 ns 69
Access Time from CAS\ Precharge TCPA 40 45 55 ns 610
Output Low Impedance Time
from CAS\low TCL7 0 0 0 ns 6
_ Ouiput Disable Time afler CAStHigh  TOFF 0 20 0 A 0 X ns 11

Noles 5. Aninitid pause o 500us is required aiter power-up, followed by any 8 RASY orRAS-CASI cycles before proper device operationis
achieved Noetha RAS\may be cycled duringthe initial pause. Any RAS!orRASVCAS\ cycles are required after prolonged periods of RA Sk inactivity before
properdevice operation
6. Measuredwih aload dreuit equivalent to 2TTL loads and 100pF.
7. Assumethat TR CO[max) < TRAD and TRAD!max) =TRAD.
8 Assumethat TRCD < TRED{max) and TRAD < TRAD(max).
9. Assumethat TRCD — TRAD < TCAA{max) and TRCD = TRCD{max).
10. Assume that TCP < TCP {max) and TASC = TASC[max).
11, TOFF[mzw) defines the time: at which the output achieves the high impedance state (|OUT <|+10pAl) and is nat reference to YOH(min) or VOL{max).

EDI4TIN24C
Thegx 1Fad Page DRAN |
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EDMTT024C

L]} TMngTFESI PQ'E DRAM

Timing Requirementts

Read, Write, Read-Modify-Write, Refresh, and Fast Page Mode Cycles

(VCE = 5.04210%) Note 512,13

0ns 8ns 100ns

P arameter Sym Mn Max Min  Max Min  Max Unit Notes
Refresh Cyde TREF 3 8 g ms
RAS\Precharge Time TRP 60 70 80 ns

RAS\ 0 CASi Delay Time TRCD 20 50 A 60 25 15 ns 14
Deay CAS Hidh fo RAS! Low TCRP 10 10 10 ns 15
CAS\Precharge Time (Non Page Mode) TCPN 30 k) 3 ns 16
Column Address Delay from RAS Low TRAD 15 35 A 40 A A ns 17
Row Address SetUp Time TASR 0 Q Q ns

Cdumn Address SetUp Time TASC 0 10 0 15 0 A ns 18
Row AddressHad Tme TRAH 10 15 15 ns

Caumn Address Had Time TCAH 15 A A ns
Transtion Tme T 3 50 3 50 3 A ns 19

Naotes: 12, The timing requirements are assumed TT = 5ns.
13 VIH(min) andVIL {meax) are reference levels formeasuring timing of input signaks.
14, TRCD(ay) is specified as areference point only. [f TRCD isless than TRCD(max), accesstime is TRAC [ TRCD Is greater than TRCD{max), actess imeis
defined as TCAC and TCAA as shawnin notes 6.8
15. TCRP requiremert is applicable for alIRAS-CAS! cycles.
16. TCPN (min) ks specified 26 TCP N{min) =TRCD{min) + TCRP(in) except for TCP of fast page made cyele.
7. TRAD{mzx) is spedified as areference paint only. If TRAD >TRAD(max), access time is assumedbyTCAA for read cyde.
18 TASCmeax) is speciied a6 ardference point only of address access time,
19 TTismeasured beiweeny|H(min and V|L{max).

Read and Refresh Cycles

VCC = 5.0v210%) Note 5,12,13

ns &ns 100ns

P arameter Sym MWin Max Min  Max Min  Max Uni  Noes
Read Cyde Time TRC 140 160 190 ns

RAS\ Law Pulse Widih TRAS 70 10000 80 10000 100 10,000 ns

CAS\ Low Pulse Width T1CAS A 10000 20 10000 75 10,000 ns
CASYHold Time afler RAS\ Low TCH 70 e 100 ns
RASIHald Time after CAS: Low TR A A 25 ns

Read Set Up Time befare CAStLow TRCS 0 0 Q ns
ReadHod Tme after CAS\ High TRCH 0 0 0 ns A
ReadHad Time dfter RASY High TRRH 10 10 10 ns A
Calumn Address to RAS! Selup TRAL 3 40 A ns
Prechaige to CAS) Aclive TRPC 0 0 0 ns

Notes: 20. Either TRCH or TRRH must e satisfied for aread cycle.

L Wf.l i
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ELECTRONIC DESISHS INC.

Write Cycie

(VEE = 5.0¥270%) Nates 5, 12, 13

70ns 8ns 100ns

Parameter Sym Mn Max Min Max Min  Max Unik  Notes
\While Cyde Tme TWC 140 160 190 ns

RAS\ Low Pulse Widh TRAS 70 10000 80 10000 100 10000 ns

CAS Low Pulse Width TCAS 20 10000 A 10000 A 10,000 ns
CAS\Hold Time after RAS\ Low TCH 70 80 100 ns
RAS\Hald Time after CAS\ Low TRSH A 20 ) ns
Write Setup Time before CAS\ Low TWCS 0 0 0 ns 23
WiiteHad Time after CAS) Low TWCH 15 15 A ns

Write Pulse Width WP 15 15 A ns

Data Setup Tme ms g 0 0 ns
DalaHdd Time after CASH L ow TDH 15 15 A ns

(VEC = 5,0V210%) Nales 5, 12, 13
0ns 8ins 100ns

Parameter Sym M Max Min  Max in  Max Unit Notes
Read-Wiite CycleTime TRWC 165 185 A s A
Read-Modify-Write CydeTime TRMWC 165 185 220 ns 22
RAS: Low Pulse Width TRASRW 9 10,000 105 10000 130 10,000 ns

CAS Low Pulse Width TCASRW 45 10,000 45 10,000 5% 10000 ns
CAS\Had Time after RAS\ L ow TCSHRW 95 105 130 ns
RAS\Hdd Time after CAS\ Low TRSHRW 45 45 55 ns

Read Selup tme before CAS L ow TRCS 0 0 0 ns
CAS\Lowla Wt Low Delay TCWD 20 A 2 ns 23
RASK Low fo W\ Low Delay TRWD 70 a0 100 ns A3
CAS\ Hold after WA L ow TCWL A A ys) ns

RAS: Hold after WAL ow TRWL A A pa) ns

Write Pulse Width TWP 15 15 A ns

Data Set up Time s 0 0 0 ns
DataHed Time after WA Low 10H 15 15 A ns
Addressio W\ Low Delay TAWD 35 40 A ns A3

Notes: 21. TRWC is specified as TRWC,min) = TRCD(max) + TCWD {min) +TRWL(min) + TRP (min) +4TT.
22 TRMWCisspecified as TRMWE! mir=TRAC!mz)-+ TRWL{min}+ TRP mir)-+4TT.
23, TWCS, TRWD, TCWD, and TAWD do nat define the limits of operation, bt are included as elecirical charaderistics only.
When TWCS > TWCS{min), an early write cycle is performed, and the daia output keeps the highimpedance state. When TRWD > TRWDmin), TCWD >
TCWD(min) and TAWD > TAWD{min), a read write eyele ks performed, and the data df the selected address will be read out onthe data output 1 neither of
the abave conditions is satisfied, the conetion of O (at the ateesstime and urtil CAS: goes hack to VIH) s indeterminate

EDI4TIN24C
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EDMTT024C

Meqx1Fast Page DRAM
Fast Page Mode Cycle
Read, Early Wnite, Read-Write, Read-Vodify-Wnte Cycle
(VCE = 5.(V+10%) Notes 5,12,13
0ns 8ns 100ns
P arameter Sym Min Max Mn Max Mn Max Unt
Fast Page Mode Cyde Time TPC i 50 60 ns
Fast Page Mode for
RAW, RMAN Cycle Tme TRWPC 10 15 90 ns
RASYLow Pulse ‘Width for
Read, Wiile Cyde TRAS 115 100,000 130 100,000 160 100,000 ns
CAS\Law Pulse Widh for
Read Cyde TCAS A 100000 20 100000 25 100,000 ns
CAS\Pulse \Widh (Page Mode) TCP 10 10 10 ns
RASYHold Time after CAS\ Low TRSH A A 25 ns
CAS\ before RAS\ Relresh Cycie
(VO = 5.(V410%) Notes 5,12,13
0ns ans 100ns
P arameter Sym Min Max Min  Max Min _ Max Unik Notes
CAS\ Sedup for CAS: before RAS) Refresh TCSR 10 10 10 ns M
CASYHald for CAS! before RAS\ Refresh TCHR 15 15 A ns 4
Precharge to CAS\ Adive TRPC 0 0 0 ns A

Note: 24 Eight or more CAS\ belore RAS! cycles are necessary for proper operation of CAS before RAS refresh mode.

L Wf.l i
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Read Cycic
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EDI411024C
I {{}oqF 35! Page DRAM

Read-Write, Read-Modly-Wrie Cycle
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Note: 25 WA, Don't Care.
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RAS\-only Relresh Cycle ivote 26)
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Noie: 26 WA, D=Don't Care; A9=VIH orVIL

EDIATIOZ24C
Wegr 1Fast Page DRAM

iz
EDIA11024C Rey 2



EDMTT024C

L]} TMngTFESI PQ'E DRAM

Fast-Page-iode. Read Cycle
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ELECTRONIC DESISHS INC.

Fast-Page-Mode, Read-Write, Read-Wodify-Write Cycle
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EDMTT024C

L]} TMngTFESI PQ'E DRAM

Ordermag Iniformation

Part No. Speed Package Part No. Speed Package
ns No. ns No.
EDI411024C70ZB 70 18 EDI411024C70NB 10 16
EDI411024C80ZB & 18 EDI411024C80NB 80 16
EDI411024C100ZB 100 18 EDI411024C1 00NB 100 16
EDIZ11024CT008 10 1 EDI411024C70FB 1 78
EDI411024C8008 & 1 EDI411024C80FR 80 78
EDIA11024C10008 100 1 EDI411024C100FB 100 78

Nates: For Commercial, | ndustrial o Mil-Temp-Only grade products use €, or M
respectively to replace 8 inthe suffix of the part number, eg. EDI411024C7078
[Military) becomes EDI411024CT02) (Industrial Temp Range).

Package Dascriphon
Package No. 18 I 1.06Max ] o Lo
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ELECTRONIC DESISHS INC.
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