Maintenance only

UD61256

Features

[ Dynamic random access memory
262144 x 1 bit manufactured
using a CMOS technology

1 RAS access times 70 ns, 80 ns

[ TTL-compatible

7] Three-state output

1 256 refresh cycles
4 ms refresh cycle time

[ FAST PAGE MODE

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

RAS only Refresh,
Hidden Refresh with address
transfer

[ Power Supply Voltage 5V

[ Packages PDIP16 (300 mil)

S0J20/26 (300 mil)

7] Operating temperature range

O0to 70 °C

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

Descrip tion

Addressing

The UD61256 is a dynamic Write-
Read-memory with random access.
FPM facilitates faster data operation
with predefined row address. Via 9
address inputs the 18 address bits
are transmitted into the internal
address memories in a time-multi-
plex operation. The falling RAS-
edge takes over the row address.
During RAS Low, the column
address together with the CAS
signal are taken over. The selection
of one or more memory circuits can
be made by activation of the RAS
input.

Read-Write-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. .

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

256K x 1 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-2).
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%

Q is then valid until CAS returns into
to inactive state (HIGH).

The memory cycle being 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 the access time the contents of
the selected cell is available, except
for 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.
The output storaging the data, they
remain valid from the end of access
time until the start of another cycle.

Pin Configuration

~ ~ Signal Name |Signal Description
A8 E ! 26 j L A8 E 1 16 j VSsS AO - A8 Address Inputs
E ]2 25 [ ] cas p[]2 15 | ] CAs D Data Input
_w []s 24 ]Q wlls 1470 W Read, Write Control
RAS E 4 23 j AB RAS E 4 13 j A6 RAS Row Address Strobe
PDIP
n.c. E 5 22 j n.c. 20 E s 12 j A3 3;:;: CP-:‘cr)c\:\sanrdSupplyVoltage
s07 A2 []e u]a4 CAS Column Address Strobe
aL[]7 10 [ ] A5 Q Data Output
vCcC 8 9 j A7 n.c. no connected
n.c. E 9 18 j n.c. E
Ao [ ] 10 17 [ ] A3 Top View
A ]n 16 [ | A4
Al []12 15[ ] As
vee [ 13 14 [ ] A7
Top View

Pin Description
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Block Diagram

— | > Data Output
o] Output Control utp 0
CAS ‘ utput Contro | Amplifier Q
v
o Decoder 4 Write-Read
D O—p| L
‘ Data Input Amplifier ‘ ‘ Loutof 4 ‘<::>‘ Amplifier ‘

g

Ll | T Data
O—ﬂ Write-Read Control
[}

RAS D—b( Clock Generator }—‘

l—]
la—

= — =
v v £ | & | gz
A0 o—p %é § %g_
Al o 2 < a z<
A2 o hox é 3 E 23
5 A8Y @ © 3 55
A3 o 2 g0 © S
Ad o 8 [
£ Row Row
AS O™ 'g Decoder Decoder
A6 O AOX to A7X 4 }
A7 o> AOY to A7Y
A8 O—
I
Operation Vee  Vss
N - — Address Data
Function RAS CAS W
R c D Q
Stand-by H X X X X X High-Z
Read L L H Row Column X Output
Data
Write L L L Row Column | InputData | High-Z
Read-Write L L H- L Row Column | Input Data Og;;t):t
clzlte L H-L H Row | Column X Og;?:t
FPM y :
2n
Read cycle L H- L H Column X Og;?:t
Lst L H- L L Row Column | InputData | High-Z
FPM cycle
Write
2nd L H- L L Column | InputData | High-Z
cycle
Lst L H- L H- L Row Column | Input Data Output
FPM cycle Data
Read-Write
2nd L H- L H- L Column | Input Data Output
cycle Data
RAS only Refresh L H X Row X High-Z
W Read L.H-L L H Row | Column X Output
HIDDEN Refresh) Data
Write |[L - H - L L L Row Column | InputData | High-Z

*) Transfer of Refresh Address required
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Characteristics

All voltages are referenced to Vgg = 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 D vV, -1.0 7.0

Output Voltage D Vo -1.0 7.0

Output Current lo -50 50 mA
Power Dissipation Pp 1 W
Operating Temperature Ta 0 70 °C
Storage Temperature Tsig -55 125 °C
Remarks: see page 7

Recommended Operating Conditions Symbol Min. Max. Unit
Power Supply Voltage Vee 4.5 5.5

Input Low Voltage b A -1.0 0.8

Input High Voltage \um 2.4 5.5

Remark: see page 7

Capacitances Conditions Symbol Min. Max. Unit
o aranee o |
Input Capacitance ' Cime C 7 pF
RAS, CAS, W T, — o5 ¢ 2

Output Capacitance Co 7 pF

All pins not under test must be connected with ground by capacitors.
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UD61256

. - Min. Max.
Static Characteristics Conditions  Symbol Unit
07 08 07 08
Power Supply Current tew = tewmin lect 70 60 mA
(average value of RAS-CAS cycles) 2 | t.r = termin
Refresh Current 2| tew = tewmin leco 70 60 | mA
(average value of RAS cycles) ter = termin
CAS =V
FPM Current 2 | tep = tepemin | lcca 50 40 | mA
(average value of FPM cycles) RAS =V,
Stand-by Current (TTL Level) RAS = CAS lcca 2 2 mA
= Vi
Stand-by Current (CMOS Level) RAS = CAS lees 1 1 mA
=Vcc-0.2V
Output High Voltage lon =-5 mA VoH 2.4 24 \%
Output Low Voltage lo=4.2 mA VoL 0.4 0.4 \%
Input Leakage Current V,=0Vto I -10 -10 10 10 HA
at any input, 55V
all other pins =0V
Output Leakage Current Vo=0Vto lo -10 -10 10 10 HA
Q = High-Z 55V
RAS = CAS
= Vi
Remarks: see page 7
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Symbol Min. Max.
Dynamic Characteristics 3) Unit
Alt. IEC 07 08 07 08

(AALL 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 tsuca-cas) 0 0 ns
Row Address Hold Time tRAH th(rAS-RA) 10 10 ns
Column Address Hold Time tean thcas-ca) 15 15 ns
Column Address Hold Time ref. to RAS tar thras-cA) 55 60 ns
Output Buffer Turn-off Delay O tope tycas) 0 0 20 20 | ns
CAS to RAS Precharge Time tcrp tcASH-RASL 5 5 ns
RAS to Column Address Delay Time 8 trap 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 tRer e 4 4 | ms

1 READ
Random Read Cycle Time 12) tre ter 130 150 ns
Access Time from RAS D8 trac taras) 70 80 | ns
Access Time from Column Address 7 8| ta taca) 35 40 | ns
Access Time from CAS D8 teac tacas) 20 20 | ns
RAS 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| trgy thrAS-R) 0 0 ns
Read Command Hold Time NN tren thcasR) 0 0 ns
RAS to CAS Delay Time O trep | trasL-casL 20 20 50 60 | ns
CAS Hold Time tesh tRASL-CASH 70 80 ns
RAS Hold Time trsH tCASL-RASH 20 20 ns

A WRITE
Random Write Cycle Time 2 e tew 130 150 ns
RAS Pulse Width tras twrasL) 70 80 | 10000 | 10000 | ns
CAS Pulse Width teas twcasy) 20 20 | 10000 | 10000 | ns
Write Command Pulse Width twp tww) 15 15 ns

Remarks: see page 7
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Symbol Min. Max.
Dynamic Characteristics 3) Unit
Alt. IEC 07 08 07 08
[ WRITE (continuation)
Write Command Set-up Time O twes | tsuwecas) 0 0 ns
Data Set-up Time ref. to CAS i) tos tsup-cas) 0 0 ns
Data Set-up Time ref. to W ) tos tsup-w) 0 0 ns
Write Command Hold Time twen thcas-w) 15 15 ns
Write Command to RAS Lead Time trwiL thw-ras) 20 20 ns
Write Command to CAS Lead Time towL thow-cas) 20 20 ns
Data Hold Time ref. to RAS toHR thraSD) 55 60 ns
Data Hold Time ref. to CAS toH thcas) 15 15 ns
Data Hold Time ref. to W toH thow-) 15 15 ns
RAS to CAS Delay Time 8 thep | trasi-casL 20 20 50 60 | ns
CAS Hold Time tCSH tRASL-CASH 70 80 ns
RAS Hold Time tRSH tCASL-RASH 20 20 ns
[ READ-WRITE
Read-Write Cycle Time 12) trwe terw 155 175 ns
RAS Pulse Width tras twRASLRW 95 105 | 10000 | 10000 | ns
CAS Pulse Width teas twcasLRW 45 45 | 10000 | 10000 | ns
CAS Hold Time tCSH t(RASL- 95 105 ns
CASH)RW
RAS to WRITE Delay Time O town trasw 70 80 ns
CAS to WRITE Delay Time 12) tewn toasw 20 20 ns
Column to WRITE Delay Time ) tawp tca-w)rw 35 40 ns
A FPM
Fast Page Mode Cycle Time 2 e teps 50 50 ns
RAS Pulse Width tRASP tW(RASL) 70 80 100000 | 100000 ns
Access Time from CAS Precharge tepa tacash) 35 40 ns
1HIDDEN-REFRESH
CAS Hold Time (CAS before RAS Cycle) tcHR tRASL-CASH 15 15 ns

Remarks: see page 7
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Remarks:

1

2

3

4

5

6)

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

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

For test conditions see test con-
figuration for functional test and
timing diagrams.

Viumin @nd V| max are reference
levels for time measurement of
the input signals; transition times
are measured between V, and
V|L.

tV(CAS) and tV(RAS) define the time
at which the data output goes to
High-Z; this time is not related to
any level.

trasi-castmax  and trasca are
given as reference points only;

they do not represent restrictive
conditions.

) The access time is determined

8

9

by the three times t,ras) tacas)
and tycay:

- if trasL-cast < trRasL-CASLmax an_d
trasca < lrascamax laras) 1S
valid,

- if trast-casL > trasL-castmax and
tsuca-cas) < (tacaymax - tacas)max)
taca is valid,

- if trast-casL > trasL-casLmax and
tsuca-cas) > (tacaymax - tacas)max)
tacag) is valid.

Measured with a load equivalent
to 2 TTL loads.

In a READ cycle either tyras.r)
Or thcas-r) Must be kept.

100t w-cas) tras-ws tecas-w and toya

do not represent restrictive para-
meters:

- if tsywecas) = tsyw-cas)mins_the
cycle is a WRITE cycle (CAS-
controlled) and the data output
remains in High-Z throughout the
whole CAS cycle,

- if teas.w > toas-wmins

tras-w > tras-wmin @Nd tsycawrw
> tyycawrwmin: 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.

1) These parameters refer to CAS

in the WRITE cycle (CAS-con-
trolled) and to W during WRITE

(W-controlled) or to W in the
READ-WRITE cycle, resp.

12 The values of t.y;, are used for

indication of the particular cycle
time in which full function is gua-
ranteed in the temperature range
from 0 to 70 °C. Values below
the one shown above may cause
permanent damage to the com-
ponent.
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Test Configuration for Functional Check

5V
g2 T
ge [ Ve g
S95 AL £
D35 9 e
g2 A2 12K 2
o @ — A3 =)
o E 5 £
v E oo [ A °
Ho—=582 a5 S v
ege | | Q S E
on @ A6 T x 8
V, 525 1 A7 8 g
T o wn —
Y0538 148 s
g0 — 100 pF %
8%3 RAS T 680 | =
S
£ CAS 2
23% w g
R D 3
g Ves ©
IC Code Numbers
uD61256 D C 07
e 1
Package
D =PDIP
J =S0J
Access Time
07 =70 ns
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.
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Read
tCR
tw(rasy) twRASH)
vV |
RAS N
teasi-rasH fcasH-rasI_
trasL-casH
teasH-rasL |, | trasi-casL twcast
CAS ¥:[‘
tsur-cas) thRrASR)
Lsuica-cas) thcasr)
W Viy
w V|L
tea-rasH
tsurA-RAS) | th(ras-ca)
th(raS-RA) thcas-ca)
AO-A8 ¥:[‘
tras-ca tacca)
taras)
tacas) bycas)
Vou
Q VOL
|| feasiox
Write (CAS -controlled)
tCW
turast) twrasH)
—= V
RAS /M
ViL tRasL-casH
teasiLrasH feash-rasL
feasm-rASL tRasL-casL twcast
=ac VM
CAS
I thow-cas)
thow-ras)
tsuw-cas)
o twow) L
th(ras-ca)
tsura-RAS) th(ras-RA) thcas-w)
tcarasH
Vin
AO-A8
IL | tsu(CA-CAslH thcas-ca)
thrasD)
Lu-cas) thcasn)
Vin
b Vi
Vou High-Z
Q VOL
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Read-Write
tCRW
twRrASLRW twRrASH)
—= V
RAS /M
Vi
trasL-cAsH teasH-RASL
feasH-RASL tRasL-casL teasirasH
— V twcasLrRw
CAS M
IL
tsur-cas) teasw thow-cas)
tras-w thw-raS)
W Vin
ViL Tww)
thras-ca)
tsura-RAS) thRAS-RA thicas-ca)
V
A0-A8
tsua-cas)
teawrw
tup-w) thw-p)
D Vin
Vi
tacas)
| ta(ca)
taras) bcas)
Q ¥OH ,
oL feasi-ox
FPM Read
tyrasL) twrasH) )
RAS Vi
ViL [ tepe teasi-rasH
trAsL-casH twcash) twcasy) twcasH) twcasL
teasH-RASL trasi-cast | twcasy)
CAS M
IL
Lur-cas) thras-R)
tsur-cas) thcas-R) thcas-R) tsur-cas) thicas-R)
w Vin
Vi It tca-rasH
Su(CA-CAS) t t
SUCA-CAS SU(CA-CAS)
tsurARAS) thicas-ca) thicas-ca) thicas-ca)
AO-A8 VM
IL thras-RA) facas) taccas) tacas)
thrasica) tacca) taca)
tras-ca tacca) teasLox ) teasL-ox
Q ¥OH
oL teast-ox ‘ Lucas) tucas). Licas)
taras) taccash) taccasH)
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FPM Write (CAS -controlled)

RAS

CAS

=]

AO-A8

Q

Viy
Vi

teash-RrasL

twrasy

trasL-casH

tepe

tep

teasi-rasH

trasL-casL

twcasL)

twcasH)

twcasy)

tw(casH)

twcast

Viy

VIL

tsuw-cas)

twow)

gy

tw%RASH?

twow)

thcasw)

thcas-w)

Viy
Vi

tsu(RA-RAS

thicas-w)

thw-rAS)

tsuca-cas)

thcas-ca)

t

tuw-cas)

tsuw-cas)

U(CA-CAS)

thcas-ca)

tsuca-cas)

Viy
Vi

thrAs-RA)

Viy

thcasLp)

ViL

Vou

thRASD)

tsup-cas)

thcasL-D)

tsup-cas)

High-2

tea-rasH

thicas-ca)

thcasL-D)

tsup-cas)

VOL

RAS only Refresh

RAS

CAS

=

AO-A8

N
Vie

feash-rASL

ter

twrasL)

tw(rasH)

N

VIL

tsu RA-RAS)

thrasRA)

VIL

Viy
ViL

Von

High-Z

G

VoL
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HIDDEN-Refresh with address transfer

tCR tCR
twrasL) twrASH) twrasL) tyrAsH)
RAS H
IL
teasH-RASL tRasL-casL fcasL-rasH trasL-casH teasHrASL

CAS Vi |

V|L

tsur-cas)
thRrasR)

W Vin

Vi

1, ¥
h(RAS-CA) tyras.rA)
tsuRA-RAS) thras-RA) tearasn tsuRa-RAS)

AO-A8 V4

Vi tras-ca tacca)

tacas)
foast-ox Lcas)

0 Vou

VoL

taras)
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Zentrum Mikroelektronik Dresden

Memory Products 1998
256K x 1 DRAM UD61256

LIFE SUPPORT POLICY

ZMD products are not designed, intended, or authorized for use as components in
systems intend 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.

The information describes the type of component and shall not be considered as
assured characteristics.

Terms of delivery and rights to change design reserved.

Zentrum Mikr oelektronik Dresden GmbH
Grenzstral3e 28 « D-01109 Dresdene P.O.B. 800134 «D-01101 Dresden « Germany

Phone: +49 351 88 22-3 06 « Fax: +49 351 88 22-3 37 « Email: sales@zmd.de
Internet Web Site: http://www.zmd.de



