Maintenance only

UD61464

Features

1 Dynamic random access memory
65536 x 4 bits manufactured
using a CMOS technology

1 RAS access times 70 ns/80 ns

[ TTL-compatible

7] Three-state outputs bidirectional

71 256 refresh cycles
4 ms refresh cycle time

[ FAST PAGE MODE

7] Operating modes: Read, Write,
Read - Write,

RAS only Refresh,
Hidden Refresh with address
transfer

71 Low power dissipation

71 Power supply voltage 5 V

[ Package PDIP18 (300 mil)

7] Operating temperature range

0to 70°C

[ Quality assessment according to
CECC 90000, CECC 90100 and
CECC 90112

Descri ption

Addressing

The UD61464 is a dynamic random
access memory organized 65536
words by 4 bits.

FPM facilitates faster data operation
with predefined row address. Via 8
address inputs the 16 address bits
are transmitted into the internal
address memories in a time-multi-
plex operation. The falling RAS-
edge takes over the row address.
After the row address hold time the
column address can be applied. The
bit pattern that is available at the
address outputs during the set-up
time and after the falling edge of
CAS is interpreted as row address.
During Write the column address is
taken over with the falling edge of
the control signal CAS, or W, whi-
chever becomes active as the last.
The selection of one or more
memory circuits can be made via the
RAS input.

Read-Writ e-Control

The choice between Read or Write
cycle is made at the W input. HIGH
at the W input causes a Read cycle,
meanwhile LOW leads to a Write
cycle. o

Both CAS-controlled and W-control-
led Write cycles are possible with
activated RAS signal.

64K x 4 DRAM

Data Output Control

The usual state of the data output is
the High-Z state. Whenever CAS is
inactive (HIGH), Q will float (High-Z).
Thus, CAS functions as data output
control.

After access time, in case of a Read
cycle, the output is activated, and it
contains the logic ,0“ or , 1"

If the memory cycle is a Read,
Read-Write or a Write cycle (W-con-
trolled), Q changes from High-Z
state to the active state (,0“ or ,1%).
After access time, the contents of
the selected cell will be available,
with the exception of the Write cycle.
The output remains active until CAS
becomes inactive, irrespective of
RAS becoming inactive or not. The
memory cycle being a Write cycle
(CAS-controlled), the data output
keeps its High-Z state throughout
the whole cycle. This configuration
makes Q fully controllable by the
user merely through the timing of W.
Through storaging the data on out-
put, they remain valid from the end
of access time until the start of
another cycle.

Pin Configuration

\

(OE) G 1 18 | ] vss
DQo [] 2 17 ] DQ3
DQ1 [] 3 16 |_] CAS
(WE) w4 15 [ ] DQ2

RAS |5 PDIP 14 [ ] A6

A0 []6 13 [ ] A3

A2 []7 12 [[] A4

AL []s 11 [] A5

vee [] 9 10 [ ] A7

Top View

Pin Description

Signal Name | Signal Description
AO - A7 Address Inputs

DQO - DQ3 Data In/Out

W Read, Write Control
RAS Row Address Strobe

G Output Enable

VCC Power Supply Voltage
VSS Ground

CAS Column Address Strobe
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Block Diagram

——————0 DQo
G © > Data Input and 0 DQ1
Output Amplifier o DQ2
NS ———o
CAS O—V‘ Output Control }—,—' bQ3
: ¢
w O—»‘ Write-Read-Control i :I 4 Write-Read-Amplifiers |
I A
RAS O—>‘ Clock Generator }—\ ¢ {} i
v ! s . - s .
=2 S B
A0 o—» >3 8 >3
t E @ £t E
AL o—» < | ¢ <3
A2  o—p 5 §§ E §§
o 0 O o © O
A3 o—| S M g o g
A —= IV
Al £ X Row VAN Row
A5 O0— 2 Decoder Decoder
A6 O—» AOX to A7X
A7 o—» AQY to A7Y
Operation Vee Ves
) - N — Address —
Function RAS CAS w G Data
Stand-by H X X X X High-Z
Read L L H Row Column L Output
Data
Write L L L Row Column X Input Data
Output
Read-Write L L H-L Row Column L-H Data/lnput
Data
1st Output
EPM cycle L H- L H Row Column L Data
Read 2nd L Ho L H Column L Output
cycle Data
1st
EPM cycle L H- L L Row Column X Input Data
Write 2nd L H- L L Column X Input Data
cycle
1st Output
cvele L H- L H-L Row Column L-H Data/lnput
FPM 4 Data
Read-Write ond Output
L H- L H-L Column L-H Data/lnput
cycle Data
RAS only Refresh L H X Row X High-Z
o/ Read [LoH-Ll L H Row Column L Og;?:t
HIDDEN Refresh
Write |[L - H - L L L Row Column X Input Data
*) Transfer of Refresh Address required
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Characteristics

All voltages are referenced to Vg5 =0 V (ground).

All characteristics are valid in the power supply voltage range and operating temperature range indicated below.

Absolute Maximum Ratings Symbol Min. Max. Unit
Power Supply Voltage Vee -0.5 7.0 \%
Input Voltage b V, -1.0 7.0 \Y
Output Voltage b Vo -1.0 7.0 \Y
Output Current 1a) lo 50 50 mA
Power Dissipation Pp 1 w
Operating Temperature Ta 0 70 °C
Storage Temperature Tstg -55 125 °C
Remarks: see page 7

Recommended Operating Conditio ns Symbol Min. Max. Unit
Power Supply Voltage Vee 45 5.5 \%
Input Low Voltage b A -1.0 0.8 v
Input High Voltage \um 2.4 5.5 \%
Remark: see page 7

Capacitances Conditions Symbol Min. Max. Unit
Input Capacitance

A0 to A7 Vee =50V Cu 6 pF
Input Capacitance Vi =Vss

SAE ~AG OO = f =1MHz Cp, 7 pF
RAS, CAS, Wand G T, —259°C

Output Capacitance DQO to DQ3 Co 7 pF

All pins not under test must be connected with ground by capacitors.
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. o Min. Max.
Static Ch aracteristics Conditions Symbol Unit
DCO7 | DC08 | DCO7 | DCO08
Power Supply Current 2 tew = tewmin lect 70 60 | mA
(average value of RAS-CAS cycles) ter = teRmin
Refresh Current 2 CAS =V, lcc2 70 60 | mA
(average value of RAS cycles) tew = tewmin
ter = tcrmin
FPM Current 2 RAS = V|_ leca 50 40 | mA
(average value of FPM cycles) tepg = tepgmin
Stand-by Current (TTL Level) RAS =CAS=V\y| lcca 2 2 mA
Stand-by Current (CMOS Level) RAS=Vcc-0.2V | lecs 1 1 mA
CAS =V -02V
Output High Voltage loy = -5 mA VoH 24 2.4 \%
Output Low Voltage loo =4.2 mA VoL 0.4 0.4 \%
Input Leakage Current Vi=0Vto55V Iy -10 -10 10 10 HA
at any input,
all other pins =0V
Output Leakage Current Vo=0Vto55V lo -10 -10 10 10 HA
Q = High-Z RAS = CAS = V|

Remarks: see page 7
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Symbol Min. Max.
Dynamic Characteristics 3 Unit
Alt. IEC DCO7 | DC08 | DCO7 | DCO8
JALL CYCLES
Transition Time (Rise and Fall) 4 tr t, 3 3 50 50 | ns
RAS Precharge Time trp turasH) 50 60 ns
CAS Precharge Time tep twcash) 10 10 ns
Row Address Set-up Time tasr tsuRA-RAS) 0 0 ns
Column Address Set-up Time tasc tsu(ca-cas) 0 0 ns
Row Address Hold Time traH th(RAS-RA) 10 10 ns
Column Address Hold Time ref. to RAS tar th(ras-CA) 55 60 ns
Column Address Hold Time tcan thcas-ca) 15 15 ns
Output Buffer Turn-off Delay Time I Ay tycas) 0 0 20 20 | ns
Output Buffer Turn-off Delay Time from G ® toez tye) 0 0 20 20 ns
CAS to RAS Precharge Time tcrp tcASH-RASL 5 5 ns
RAS to Column Address Delay Time © traD trAS-CA 15 15 35 40 ns
Column Address to RAS Lead Time traL tcA-RASH 35 40 ns
CASto OUtpUt in Low-Z tCLZ tCASL-QX 0 0 ns
Refresh Period tReF s 4 4 | ms
T READ
Random Read Cycle Time N tre ter 130 150 ns
Access Time from RAS 1 trac taras) 70 80 | ns
Access Time from Column Address 2) taa tacca) 35 40 ns
Access Time from CAS 8; teac tacas) 20 20 ns
G Access Time toea ta(o) 20 20 ns
% Pulse Width tRAS tW(RASL) 70 80 10000 10000 ns
CAS Pulse Width tcas tW(CASL) 20 20 10000 10000 ns
Read Command Set-up Time tres tsur-cAs) 0 0 ns
Read Command Hold Time ref. to RAS 9 |  tggry thRASR) 0 0 ns
Read Command Hold Time 9 tren thcasR) 0 0 ns
RAS to CAS Delay Time ® | trep | trasicasL 20 20 50 60 | ns
CAS Hold Time tCSH tRASL-CASH 70 80 ns
RAS Hold Time _ tRSH tCASL-RASH 20 20 ns
RAS Hold Time referenced to G tRoH tGL-RASH 10 10 ns

Remarks: see page 7
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Symbol Min. Max.
Dynamic C haracteristics 3 Unit
Alt. IEC DCO7 | DC08 | DCO7 | DCO8
O WRITE
Random Write Cycle Time 7 tre tew 130 150 ns
RAS Pulse Width tras twrAsL) 70 80 | 10000 | 10000 | ns
CAS Pulse Width tcas twcasy 20 20 | 10000 | 10000 | ns
Write Command Pulse Width twe tww) 15 15 ns
Write Command Set-up Time M twes | tsuwecas) 0 0 ns
Data Set-up Time ref. to CAS 12) tps tsup-cas) 0 0 ns
Data Set-up Time ref. to W ) tps tsup-w) 0 0 ns
Write Command Hold Time tweh thicas-w) 15 15 ns
Write Command to RAS Lead Time trwiL thw-rAS) 20 20 ns
Write Command to CAS Lead Time tewl thw-cas) 20 20 ns
Data Hold Time ref. to CAS 2 oy th(cas-D) 15 15 ns
Data Hold Time ref. to W toH thow-p) 15 15 ns
G Command Hold Time toeH thew-GL) 20 20 ns
RAS to CAS Delay Time 9 | tgep | trasiL-casL 20 20 50 60 | ns
CAS Hold Time tCSH tRASL-CASH 70 80 ns
RAS Hold Time tRSH tCASL-RASH 20 20 ns
T READ-WRITE
Read-Write Cycle Time n trwe terw 185 205 ns
RAS Pulse Width tRAS tW(RASL)RW 125 135 10000 10000 ns
CAS Pulse Width tCAS tW(CASL)RW 75 75 10000 10000 ns
CAS Hold Time tCSH t(RASL- 125 135 ns
CASH)RW
RAS to WRITE Delay Time B tewp tras.w 100 110 ns
CAS to WRITE Delay Time B town teasw 50 50 ns
Column to WRITE Delay Time Wt | teawrw 65 70 ns
T1FPM Read
Fast Page Mode Cycle Time tpc tepa 50 50 ns
RAS Pulse Width trasp twrASL) 70 80 | 100000 | 100000 | ns
Access Time from CAS Precharge tepa ta(casH) 35 40 ns
1 FPM Write
Fast Page Mode Cycle Time tpc tepe 50 50 ns
Remarks: see page 7
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Symbol Max.
Dynamic Characteristics 3 Unit
Alt. IEC DCO7 | DC08 | DCO7 | DCO8

(O FPM Read-Write

FPM Cycle Time tpc tC(PG)RW 95 100 ns

Access Time from CAS Precharge tepa taccash) 35 40 ns
1HIDDEN REFRESH

CAS Hold Time (CAS before RAS Cycle) tcHR tRASL-CASH 15 15 ns

Remark: see below

Remarks:

D The Input Low Voltage must not
drop below -0.3 V for more than
40 ns.

13) The total sum of the absolute
values of output currents must
not exceed 100 mA in case of
static application.

2 The current is inversely propor-
tional to the cycle time; the max.
current is measured in the shor-
test cycle time.

3) For test conditions see test confi-
guration for functional test and
clock timing.

D Vigmin @nd V| n.« are reference
levels for time measurement of
the input signals; transition times
are measured between V,, and
Vi,

% t,cas) and t,, define the time at
which the data output goes to
High-Z; this time is not related to
any level.

6 .
) trasi-casimax and tyg) are given

as reference points only; they do
not represent restrictive conditi-
ons.

7) The values of tyymins termin @nd
terwmin are used for indication of

8)

9)

the particular cycle time in which
full function is guaranteed in the
temperature range from O to

70 °C. Values below the one
shown above may cause perma-
nent damage to the component.

Measured with a load equivalent
to 2 TTL loads, 100 pF.

In Read cycle either tygas.r) OF
th(CAS-R) must be kept

19 t,rasH-ca) is only required if the

valid data are to be held beyond
the rising edge of RAS.

W touw-cas) tras-ws teasw and

tcawprw do not represent

restrictive parameters:

- if tsyw-cas) 2 tsuw-casmn and
thcasHw) 2 thcasHwmin,  the
cycle is a Write cycle (CAS-con-
trolled), and the data output
remains in High-Z throughout the
whole CAS cycle,

- if teas-w > teas-wmins tRas-w

> tras-wmin @nd tecawrw > tca-
w)rwmin,» the cycle is a Read-
Write cycle, and the content of
the cell is available at the data
output,

- if none of these conditions is
satisfied, the condition of the
data output (at access time) is

indeterminate, since a Write
cycle (W-controlled) is carried
out.

12) These parameters refer to CAS

during Write (CAS-controlled),
and to W (W-controlled) orto W
during Read-Write.

19 touw-casy trasws teasw and tea.

wyrw d0 not represent restrictive
parameters:

- i tywecas) 2 tsyw-casimin the
cycle is a Write cycle (CAS-con-
trolled) and the data output
remains in High-Z throughout the
whole CAS cycle,

- if teas.w > teas-wmins tras-w

> tras.wmin and tecawrw > tea-
w)rwmin, the cycle is a Read-
Write cycle, and the content of
the cell is available at the data
output,

- if none of these conditions is
satisfied, the condition of the
data output (at access time) is
indeterminate, since a Write
cycle (W-controlled) is carried
out.
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Test Configuration for Functional Check

5V
= T
~ C
29 — A0 Vee |DQO —— 2 T
Sog [ AL DQL |— E
D 3 A2 b
S 8% A3 bos | S 2K
DES DQ3 £
£59 Ad k<]
V. c%o =
H o— 506°2 | A5 3 »
2388 A6 §E
285 A7 5 © Vo
Vi o | 28 £§%
[SN7)
§o8 _ g 100 pF
9 8S [ |RAS 2 680
£85 CAS 2
e Y
= I
E_E Vss ©
IC Code Numbers
Example
ub61464 D C 07
Type
Package Access Time
D = PDIP 07=70ns
08 =80 ns

Operating Temperature Range
C=0to70°C

The date of manufacture is given by the 4 last digits of the mark, the 2 first digits indicating the year, and the last 2
digits the calendar week.

ZMD 388 December 12, 1997



UD61464

Read

RAS

CAS

w

A0 - A7V

DQO-
DQ3

o]

Write (CAS-contr olled)

RAS

CAS

=]

Viy
ViL

feash-rASL

ter

twrasy)

tyraAsH)

tcasL-rAsH

feasH-RASL

trasL-casH

trasL-casL

twcasy

Viy =
ViL
VlH

VIL

tsu RA-RAS)

tsu R-CAS;

fea-RASH

|, thras-R)
thicas-Rr)

tsuca-gas)

thras-ca)

tacas)

thrAS-RA)

thicas-ca)

ViL

Von

teast-ox

tras-caA taca)

taras)

tycas)

77777

VoL

Viy
ViL

Viy
ViL

feasH-rRASL

Output Data

twrasy)

twrASH)

tRasL-casH

trasL-casL

fcasL-rasH

tucasL)

teasm-rRASL

Viy
Vi —
Viy
Vi

tsu RA-RAS)

thw-cas)

thw-rAS)

U(W-CAS)

)

thrAs-cA)

thRaS-RA)

thicas-w)

tea-rasH

Y
A0 - A7H
VIL

DQO-
DQ3

0]

P

N

tsu(ca-cas

{Ras-ca

su(D-CAS)

thicas-ca)

thicas-)

277

Input Data

V. D277
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Write (W -control led)

tCW
twrasL) tyrasH)
RAS VM
IL
trasL-cASH twicash)
teasL-rAsH
tcasH-RASL trasL-cASL tw(cast)
CAS ¥|H
IL thw-cas)
Thow-rAS)
thcasw)
w ¥IH
I tuw)
thras-ca)
tsuRA-RAS) thras-rA) tcarasH
V
AO - A7V'H
I tras-ca thcas-ca)
tsuca-cas)
touo-w) thw-)
DQO- Vv,
IH
Input Data
DQ3 Vi e
te) thw-cL)
—= Vin
G Vi
Read-Write
tCRW
twraAsL) twRrASH)
— vy teasL-rAsH
RAS VIH
IL
trasL-CASH teasH-RASL
tcasH-RASL tRasL-casL tucasnrw
CAS Vm
Vi
tsur-cas) teas-w thw-raS)
tras-w thow-cas)
W
V||_ t,
W(W)
thras-ca)
tsuRaRAS) h(RAS-RA thicas-ca)
V
AO - A7, H
Vi
7tsu(CA-CAS)L<7
tcawprw
tacas) sup-w) thw-p)
DQO - Vi/Vou
0.D Input Data
DQ3 Vi/Vor P
tras-ca tacca)
a(RAS)
tae) tye)
Viy
Vi
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FPM Read
ter
v twrasL) twRASH)
RAS IH
Vi
tepe thRAS-R)
trasL-casH teastL-rasH
teasH-RASL trast-casL twcast) tw(casH) twcasL) tw(casH) tycasy) tdasH-RASL
CAS Vm
Vi
theas-ry | [
tsur-cas) thcas-r) tsur-cas) tsur-cas) | thcasr)
W N |
Vie
thras-rA) tca-rASH
tsurA-RAS) tuca-cas)|  thcas-ca) Luca-cas) | [thcas ca) tsuda-cas) thcas-ca)
V
AO - A7 \/IH
IL
tras-ca tacd) tada) tach)
taras) .. icas) tycas) o e
tacasH) tacash)
DQO - Vo
DQ3 VOL Outp. D. — Outp. D — Outp. D.
feastox | feastox ||| feasox |,
tae) L) tae) e ta) L)

o]

\
Vit WMW

FPM Write (CAS-contro lled)

tCW
twrasL) tw(rasH)
RAS Um
Vi -
cPG
tRASL-CASH teasL-rASH
tcasH-RASL trasL-cASL twcasy twicash) Lwicasy) twcash) twcasy) fcasHRASL
CAS ¥IH
L thw-cas) thw-cas) thw-cas)
tsuw-cas) thcas- tsuw-cas) theasy)  tsuw-cas) thcas-w)
wew) wew) )
W Vin
Vi thras-RA
-RA)
thras-ca) taucacas) tcarAsH
tsu(RA-RAS) tsuca-cag) thcas.ca) th(cas-ca) tsuca-cAs) | |thcas-ca
V
A0 - A7V'H
IL t t
RAS-CA h(W-RAS)
Su(D-CAS) thcas-n) thcas-)
Lup-cas) Lup-cas) thcas-p)
DQO- Vi
Input Data Input Data Input Data
DQ3 Vi b P

G ¥:[‘ 070700
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FPM Read-Write

tCRW

twrasy) twrasH)
RAS VH
RAS v
I tcPG
TrasL-CASH ThicasH) teasL-RASH thrAS-R)

tcasH-RASL trasL-casL tw(casy twcasL) teasH-rasL
CAS Vm

Vie thw-cas) thw-cas)

tras-w thw-ras)
tsu(r-cas) teasw tww teasw taw

W V
W IH <

Vi

tsu(rA-RAS) th(rAS-RA) teawrw teawrw
tsuchcas) thicas.ca) tsuicajcas) thcasca)

V —

AD - ATy : : : M
RAS-CA a(cAS) a(cA)
taca t tacash)
taras) D) thw-0) facas) Luo-w) thw-p)
DQO - Viy/Vop
A.-D. E A.-D. E
DQ3  Vi/Vor teasiox || teaseox_| |
ta tye) ta@)_, tye)
= V
S ' mmmmmzzzz
RAS only Refresh
tCR
twrasL) twrASH)

S5ae  V
RAS IH
ViL
tcasH-rASL
CAS Vi
Vi
W Vin

tsurA-RAS)

v, 22

thras-RA)

High-z

7

\Y
A0 - A7YH

Vi
DQO - Vo
DQ3 VoL
e Viy
G Vi

7
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HIDDEN-Refresh with address transfer

tr tcR
twrasL) LwrASH) twrasL) tw(rASH)
BAc  V
RAS IH
Vi -
fcasH-rASL tRasL-casL teasi-rasH trasL-cash teash-rasL
CAS Vi
Vi )
su(R-CAS)
fhRASR)
W V ||
RN,
tsu(ca-cas) thcas-ca)
Lura-rAS) fhrasRA) tch-rasH fsurA-RAS) th(raS-RA)
AO-AT
IL
tras-ca taca)
tacas)
teast-ox Yycas)
DQO - Vou
DQR3 Voo
taras)
L,
to1-rasH Yo
_ V I
G W 7777777777
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LIFE SUPPORT POLICY

ZMD products are not designed, intended, or authorized for use as components in
systems intended for surgical implant into the body, or other applications intended
to support or sustain life, or for any other application in which the failure of the ZMD
product could create a situation where personal injury or death may occur.
Components used in life-support devices or systems must be expressly authorized
by ZMD for such purpose.

LIMITED WARRANTY

The information in this document has been carefully checked and is believed to be
reliable. However Zentrum Mikroelektronik Dresden GmbH (ZMD) makes no
guarantee or warranty concerning the accuracy of said information and shall not be
responsible for any loss or damage of whatever nature resulting from the use of, or
reliance upon it. The information in this document describes the type of component
and shall not be considered as assured characteristics.

ZMD does not guarantee that the use of any information contained herein will not
infringe upon the patent, trademark, copyright, mask work right or other rights of
third parties, and no patent or licence is implied hereby. This document does not in
any way extent ZMD’s warranty on any product beyond that set forth in its standard
terms and conditions of sale.

ZMD reserves terms of delivery and reserves the right to make changes in the
products or specifications, or both, presented in this publication at any time and
without notice.

Zentrum Mikroelektronik Dresden GmbH Z/ID_

Grenzstrasse 28 - D-01109 Dresden - P. O. B. 80 01 34 - D-01101 Dresden - Germany
Phone: +49 351 88 22-3 06 « Fax: +49 351 88 22-3 37 « Email: sales@zmd.de  http://www.zmd.de



