HY534256 Series
*XYUNDAI 256K x 4-bit CMOS DRAM

DESCRIPTION

The HY534256 is the new generation and fast dynamic RAM organized 262,144 x 4-bits. The HY534256 utilizes
Hyundai's CMOS silicon gate process technology as well as advanced circuit techniques to provide wide operating
margins to the users. Multiplexed address inputs permit the HY534256 to be packaged in a standard 300mil 20
pin PDIP and 20/26 pin SOJ.

The package size provides high system bit densities and is compatible with widely available automated testing
and insertion equipments. System oriented feature includes single power supply of 5V+ 10% tolerence and direct
interfacing capability with high performance logic families such as Schottky TTL.

FEATURES PIN CONNECTION

* Low power dissipation
Max. CMOS standby 5.5mW
Max. TTL standby 11.0mwW
Max. operating
#speed Power |
60 495mWwW
| 70| asomw
80 3/EMW |
Single power supply of 5V+ 10% POIP
TTL compatible inputs and outputs
Fast access Time
Speed tRAC tcac trC
60 60ns | 20ns 40ns

1
2
3
4
5
6
7
B
8

o

70 70ns | 20ns 40ns
80 80ns | 20ns 45ns
« Fast page mode operation
* Read-Modify-Write capability BLOCK DIAGRAM

DCo bt b2 pas

+ CAS-before-RAS, RAS-only, Hidden refresh
* 512 refresh cycles / 8ms

DATA IN
BUFFER

DATA QUT
BUFFER

8l

PIN DESCRIPTION

ROW

DECODER ARRAY

262144 x 4

_

SUBSTRATE
BIAS
GENERATOR

WE o I
"CAS o— 1
RAS Row Address Strobe | oL
CAS Column Address Strobe GENERATOR
WE Write Enable
COLUMN
OE Output Enable r PREDECODER 3 COLUMN
AQ-A8 Address Input a0oed B 8 DECODER
DQO-DQ3 Data Input/Output modR REFRESH
Ve Power (+ 5V) % oe § | | conRoLLER v
[Vss Ground e e
A8 O—= g COUNTER
A7 O-wf E MEMORY
A

PREDECODER

GLOCK
GENERATOR

This document is a general product description and is subject to change without notice. Hyundai electronics does not assume any
responsibility for use of circuits described. No patent licences are implied.
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XYUNDAI

1‘1534256 Series

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER RATING UNIT
TA Ambient Temperature 0to 70 ‘C
TSTG Storage Temperature —551t0 150 ‘C
VIN, VouT Voltage on Any Pin Relative to Vss -1.0t0 7.0 Vv
vee Voltage on Vcc Relative to Vss -1.0t0 7.0 \
los Short Circuit Output Current 50 mA
PD Power Dissipation 0.60 w
TSOLDER Soldering Temperaturge Time 260 10 "Cesec

NOTE : Operation at or above Absolute Maximum Ratings can adversely affect device reliability.

RECOMMENDED DC OPERATING CONDITIONS

(TA= 0°C to 70°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vce Supply Voltage 45 5.0 55 v
ViH Input High Voitage 24 - vee+ 1.0 v
VIL Input Low Voltage -1.0 - 0.8 Vv

NOTE : All voltages are referenced to Vss.
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*XYUNDAI HY534256 Series

DC CHARACTERISTICS

(TA= 0°C to 70°C, VCC= 5V+ 10%, VsS= 0V, unless otherwise noted.)

SYMBOL | PARAMETER TEST CONDITIONS | SPEED | MIN. [MAX. [ UNIT | NOTE
[ Input Leakage Current Vss< VINS Vee 100 10| pA
(Any Input Pins) All other pins not under test= Vss
Io Output Leakage Current | Vsa< Vouts Vcc -10| 10| pA
(High impedance State) RAS & CAS at VIH
lcet Vcc Supply Current, tRC= tRC (min.) 60 -/ 90| mA} 123
Operating 70 -| 80
80 -{ 70
icc2 | Ve Supply Current, RAS & CAS at ViH, - 2| mA
TTL Standby other inputs> Vss
lcca | Ve Supply Current, tRC= tRC (min.) 60 -] 80| mA| 1,3
RAS-only refresh 70 -| 80
80 - 70
Icca | Voo Supply Current, tPc= tPC (mMin.) 60 - 70| mA| 123
Fast Page mode 70 -| 60
80 -| 50
lccs | Voc Supply Current, RAS & CAS = Vce-0.2V - 1 mA
CMOS Standby
Icce | Vcc Supply Current, tRC= tRC (Min.) 60 -1 90| mA| 13
CAS-before-RAS refresh 70 -1 80
80 -1 70
VoL Output Low Voltage loL= 4.2mA - 04| V
VoH | Output High Voltage IOH= ~5mA 24 -1V
NOTE :

1. lcct, Ices, lcca and Iccs depend on cycle rate.
2. icc1 and Icc4 depend on output loading. Specified values are obtained with the output open.
3. itdepends on user whether column address is changed or not at least once while RAS= ViL and CAS= ViH.
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“XYUNDAI HY534256 Serles

AC CHARACTERISTICS

(Ta= 0°C to 70 C, Vcc= 5Vt 10%, Vss= 0V, unless otherwise noted.) NOTE : 1,2, 3
HY5342568/J

# | SYMBOL PARAMETER 60 70 80 UNIT | NOTE
[N, [MAX. | MIN. |MAX. | MIN. [ MAX.
1} tRC Random Read or Write Cycle Time 120 -] 130 -1 150 -| ns
2 | tRWC Read-Modify-Write Cycle Time 175 -| 185 -1 205 -l ns
3 teC Fast Page Mode Cycle Time 40 -| 40 -| 45 -1 ns
4 | tPRWC | Fast Page Mode Read-Modify-Write 95 T 95 - 100 -| ns
Cycle Time
5| trac Access Time from RAS -| 60 -{ 70 -| 80| ns {4,910
6 | tcAC Access Time from TAS -| 20 -1 20 -] 20| ns | 49
7| taa Access Time from Column Address -| 30 -] 35 -{ 40| ns | 4,10
8| tcPA Access Time from CAS Precharge -| 35 -| 35 -{ 40| ns 4
9| tcz TAS to Output Low Impedance 0 - 0 - 0 -| ns 4
10 | tOFF Output Buffer Turn-off Delay 0| 20 0] 20 0| 20| ns 5
1] 7 Transition Time (Rise and Fall) 3| 50 3| 50 3| 50| ns 3
12| tRP RAS Precharge Time 50 -| 80 -1 60 - [ ns
13 | tRAS RAS Pulse Width 60| 10K| 70| 10K| 80| 10K | ns
14 | tRASP | RAS Pulse Width (Fast Page Mode) 60 [10OK | 70 [100K | 80 [100K | ns
15 | tRSH RAS Hold Time 20 -1 20 -1 20 -| ns
16 | tcsH CAS Hold Time 60 -1 70 -| 80 -| ns
17 | tcas TAS Pulse Width 20 |10K| 20| 10K|[ 20| 10K | ns
18 | trCD RAS to CAS Delay 20| 40| 20| 50| 20| 60| ns 9
19 | tRAD RAS to Column Address Delay Time 15| 30| 151 35[ 15| 40| ns 10
20 | tcRP TAS to RAS Precharge Time 5 - 5 - 5 -1 ns
21 | tep CAS Precharge Time 10 -1 10 -1 10 -| ns
22 | tASR Row Address Set-up Time 0 - 0 - 0 -| ns
23 | tRAH Row Address Hold Time 10 -1 10 -1 10 -l ns
24 | tAsC Column Address Set-up Time 0 - 0 - 0 -{ ns
25 | tCAH Column Address Hold Time 15 -1 15 -1 15 -| ns
26 | tAR Column Address Hold Time from RAS 50 -| 55 -1 60 -[ ns
27 | tRAL Column Address to RAS Lead Time 0] -| 3 -1 40 -| ns
28 | tRCS Read Command Set-up Time 0 - 0 - 0 -{ ns
29 | tRCH Read Command Hold Time 0 - 0 - 1] -| ns 6
Referenced to CAS
30 | tRAH Read Command Hold Time 0 - 0 - 0 -| ns 6
Referenced to RAS
31 | twcH Write Command Hold Time 15 -| 15 -] 15 -| ns
32 | twCR Write Command Hold Time from RAS 50 -| 55 -1 60 -| ns
33 | twpP Write Command Pulse Width 15 -1 15 -1 15 -| ns
34 | tAWL Write Command to RAS Lead Time 20 - 20 -1 20 -{ ns
35 | towL Write Command to CAS Lead Time 20 -| 20 -1 20 -1 ns
36 | tDS Data-In Set-up Time 0 - 0 - 0 - ns 7
37 | toH Data-In Hold Time 15 - 15 -1 18 -| ns 7
38 | tDHR Data-In Hold Time Referenced to RAS 45 -| 50 -| 55 -| ns
39 | tReF Refresh Period (512 cycles) - 8 - 8 - 8| ms
40 | twcs Write Command Set-up Time 0 - 0 - 0 ns 8
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*XYUNDAI HY534256 Series

AC CHARACTERISTICS

{continued)
HY5342568/J
# | SYMBOL PARAMETER 60 -70 80 UNIT | NOTE
MIN__[MAX. [MIN. [MAX. |MiN. |[MAX.
41 | tcwp | CASto WE Delay Time 50 -| 50 -| 50 - | ns 8
42 | trwp | RAS to WE Delay Time 90 - {100 - | 110 -l ns 8
43 | tAwD Column Address to WE Delay Time 60 -] 65 -| 70 - | ns 8
44 | tCSR CAS Set-up Time (CBR Cycle) 5 - 5 - 5 -| ns
45 | tcHR CAS Hold Time (CBR Cycle) 15 -| 15 -1 15 - | ns
46 | tRPC RAS to CAS Precharge Time 0 - 0 - 0 - | ns
47 | tcPT CAS Precharge Time (CBR Counter Test) | 40 -| 40 -| 40 - | ns
48 | tROH RAS Hold Time Reference to OE 10 -1 10 -| 15 - | ns
49 | toea OE Access Time -] 2 -1 20 -] 20| ns
50 | tOED OE to Data Delay 20 -] 20 - | 2 - | ns
51 | toez Output Buffer Turn Off Delay Time from OF 0 | 20 0 2 0| 20 | ns 5
52 | toeH OE Command Hold Time 20 -| 20 - | 20 - | ns
53 | tcpwp | WE Delay Time from CAS Precharge 60 -| 65 -1 70 - | ns 8
54 | tRHcp | HAS Hold Time from TAS Precharge 30 -| 3 -] 35 - | ns
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“NYUNDAI _ HY534256 Series

NOTE:

1.

1

® No s WP

An initial pause of 200us is required after power-up followed by 8 RAS cycles before proper device operation
is achieved. In case of using internal refresh counter, a minimum of 8 TAS-before-RAS initialization cycles
instead of 8 RAS cycles are required.

AC measurements assume tT= 5ns.

. VIH(min.) and ViL(max.) are reference levels for measuring timing of input signals. Also, transition times are

measured between Vid and VIL.

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

torF(max.) and tOEZ define the time at which the cutput achieves the open circuit condition and is not refer-
enced to output voltage levels.

. Either tRCH or tRRH must be satisfied for a read cycle.

These parameters are referenced to TAS leading edge in early write cycles and to WE leading edge in Read-

Modify-Write cycles.

tWCS, tRWD, tCWD, tAWD and tCPWD are not restrictive operating parameters. They are included in the data

sheet as electrical characteristics only. if twcs2 twes(min.), the cycle is an early write cycle and data out

pin will remain open circuit (high impedance) through the entire cycle. If tRwD2 tRWD(min.),

tcwo town(min.), tAwD tawp{min.), and tCPWD2 tcPwn{min.), the cycle is a Read-Modify-Write cycle and

data out will contain data read from the selected cell. If neither of the above sets of conditions is satisfied,

the condition of the data out (at access time) is indeterminated.

. Operation within the tRco(max.) limit insures that tRAC{max.) can be met. tRCD(max.) is specified as a refer-
ence point only. If tRCD is greater than the specified tReD(max.) limit, then access time is controlled by
tCAC.

0.Operation within the tRAD(max.) limit insures that tRAC(max.) can be met. tRAD(max.) is specified as a refer-

ence point only. If tRAD is greater than the specified tRaD(max.) limit, then access time is controlled by taa.

CAPACITANCE
(Ta= 25'C, VeC= 5Vt 10%, Vss= 0V, unless otherwise noted.)

SYMBOL | PARAMETER TYP. MAX. UNIT
CINt Input Capacitance (A0-A8, D) - 5 pF
CiNz input Capacitance (RAS, TAS, WE, OE) - 7 pF
Cout Output Capacitance (Q) - 7 pF
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*‘XYUNDAI

HY534256 Series

TIMING DIAGRAM
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«XYUNDAI

HY534256 Series

WRITE CYCLE (OE CONTROLLED WRITE)
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*XYUNDAI HY534256 Series

FAST PAGE MODE READ CYCLE

IRASP(14) 1RP(12)
VNS 3\ F#
viL-
IRHCP(54)
ICSH(18) 1PC() tASH(15
1GRP(20) tRCD(18) CAS(17) tcP(21) ICAS(17) tcP(21) 1CAS(17) {CRP(20)
w N / /
ViL -, /
1AR(26)
tRAD(19) tRAL(27) _J
USR@2) | [tAANRS)  1asCiae) | | 1cAHS) 11§C(24) | [1CAH(25) usc(ee) | | icar(es)
VIM -
oo T o IR o WTIN oo XITTIX om XTI
VIL~ ) Z
A7) AA(7) TAA(Z tRCH{29)
IRCS(28 WOHED) 4 Lhosem | wome)] , ', |thosis) tRAH(30)
VIH -
= WL % 7 N
iL -,
1 1RAC(S) ICPA® 1CPA@
" 1CAC(6) 1CAC(S) {CAC(S)
10EAJS) TOEA$9) HOEA($9)
= LT, L N VA
oE
viL —/ / 3 } / £
{OFE(1D) IOFF(10) | toRF(10)
_|oize (OEZ(51) ez 10EZ(51) ez tOEZ(51
VoH-
D03 HIGH-Z VALID DATA OUT VALID DATA OUT VALID DATA OUT >——
voL- K

FAST PAGE MODE EARLY WRITE CYCLE

RASP{14) tRP(12)
VIH= 3&
xS }‘ \_
viL-
tRHCP(54)
1CSH(16) tPC(3) tRSH{15)
IGRP(20) {RCD{18) ICAS(17) tCP(21) CAS(17) CP(21) tCAS(17) ICAP(20)
VIH -
oy N / \ \
tAR(26)
tRAD(19) (RAL(27)
1ASR(22) | [tRAHR3) 1a3C(24) | | tCAH(S) tASC(24) | | tCAH(2S) tASC(24) | | ICAH(25)
ViH ~
or "I o con XTTTIN com YTTITTIN oo XTTTTHTTTT77777
ViL -,
WL N CWL(35) 1RWL(34)
WCS[40) | | twCH(31 tWCS(40) | | tWCH(31 twCste0) | | tWCH(31
tWP(33) IWP(33) | [ twe(sa
N/ Y,
WE
VIL -, { /
IWCH(32) H(52) H(52)
H(52)
— VIH - . .
= N\ WY,
viL-
tOHRA(38] 1OED{50) 1OED§50)
DS(3¢)] | 1OH(37} fn S(38)] |, tDH(37) S(36, tDH(37)

SRS/ S Y S Y S WA
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X YUNDAI

HY534256 Series

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

1RASP(14) 1RP(12)
___ vH ——_\
viL- \
tRHCP(54)
1CSH(16) PRWC(4) tRSH(15)
1GAP(20) tRCD(18 CAS(17) 1cP{21 tCAS(17) 1CP(2) 1CAS(17) 1CRP
VIH - — —
R \ \ Z \ /
1AR(26) L tCPWD(53 1CPWD(53)
) tRAD(19) tRAL(27)
wspez)) [1RarEs)  ndoee, LICAHES) nsca) | | 1CAHES) tAgC(24)] | ICAH(2S,
VIH
oo TR WIH_ oo WTTIR oo WK coeom WL/,
-
!
e = L WL - b towL(as)
I AWD(43) IAWD(43) _LAWDMS) 4 e jRWL(34)
wsee) ICWD(41) WR(3S ICWD{41 (3d) ICWD(41) 3
VK- ZZZZZZ 2::22;1&
we viL “7 & X \
A{17) WA(17) WBAI7)
1CACH 1CAC(S) CACIS
| oEAUD) L toEA9) | 1OEA49)
_ ViH-
3
viL—
10EZ(51 JOEZ(51 OEZ(51
IRAC(S) toED(50) HOEIKSO) OEQN50)
©L29) 10b(38 DHF7) _ - tDH(7) d 28 1DH(A7)
VIHVOH — %g tcLz@) E 16LZ() @E
. = IN IN oU’ IN }—————
VILVOL—
RAS-ONLY REFRESH CYCLE
. tRC(1)
1RAS(13) tAP(12)

RAS

CAS

A0-8

VIL -

VIH— 1\

(CTE}ZO)

tRPC(46)

VIH— t
VIL -

qs_R@.

1RAH(23)

\/

VIH~
VIL-

i,

ROW

XL LT

NOTE : OEand WE = "H'or"L"

80

— 1.t "ll"ﬂl‘l.‘ll I'\.l'-:nn?aqq T?a - .

1AB03-30-MAY94



*XYUNDAI HY534256 Series

CAS-BEFORE-RAS REFRESH CYCLE

RC(1) o
111111 1RAS(13) d tAP{12) )i
VIH-
RAS \
viL —__/
i
PC 1«)
tCHR(48

o z"”ii' i,

S/ U
P2

D003 voL Y HIGH-2
- A

NOTE : A0-8and OE = "H"or"L"

HIDDEN REFRESH CYCLE (READ)

N . =— . =1
| —— e
, 1

w7 R /
e LIE:R;T'S) o ‘@ﬂg}.:muzn

o T NOX e YT

l——&@ | ARH(E0) »—1
= NI N
S ST,

1CLZ(9)
VOH - XK
DQo-3 HIGH-Z VALID DATA OUT s HIGH-Z
VOL- 1
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XYUNDAI HY534256 Series

HIDDEN REFRESH CYCLE (WRITE)

—

1R tAC(1
tRAS(13) 1AP(12 tRAS(13) tRP{12
VIH= lt 5 zt i
RAS
viL— S & \_
R 1RCD{18 tRSH(15)

1CHRA(45) 1CRP({20]

1 R 1, 3 W

[ Jtrwie

WCS(40) WCH(31)
tWP(33)

LN/ LT LT

WCR(32)

IR/ T

DHA(38)
btng:w tDH(37)

S, S Y

= TAB03-30-MAY94
BN uLJcnaa nnn235], E20

e %

www.dzsc.




*XYUNDAI

HY534256 Series

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

1RAS{13] tﬂP(12!

ICAS(17)

VIH-
RAS
viL-
1CPT(47) - 1RSH(15)
CHR(44] ICHR(45) HCAS(t
VIH=
= /
VIL~ !

1RAL(27)

usozg | [canes)

o LT TTTTTR

comn LT T

w T T L
RS i R . /. 1/,
o003 Y- iz o oA cuT —

WCSH(40), IWCH(31

w LT,

El

T T

WP(33)

Rl

w LTI,

T L (Y,

VIH-
0Qo-3 HIGH-Z
viL~-

READ-MODIFY-WRITE CYCLE

058 | [ when
VALID DATA IN

1CWL(3S
AWD(43] IRWL(34)

LU

tRCS(28) ICWD{41) WP j’

AA(7)

IOEA(49

< LTI /

Vi -
0Qo-3 HIGH-Z
VVVVVV

IOED(S0,
wcLzie LtoEZ(51) S(38)] | 0H(E7,
out N {;
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X YUNDAI HY534256 Series
— ———— ]

PACKAGE INFORMATION

300 mil 20 pin Dual In Line Package (S)

o1 UNIT : INCH(mm)}

D

O
TJrJrCJCIJ LTI TJdd
0.977(24.816)
0.957(24.308)
0.180(4.572) | 0.300BSC(7.620
0.165(3.937)
o 10.085(1.650) 0.100BSC(2.540) 0.145(3.683 0,295(7.493
0.050(1.270) "| —————-L—)—O:m(a:‘m 0.275(8.906)
[ ! 1
S &
3 L
| 0035(0.800)
T 0.020(0.508)
lo.oso(\.am) __I 0.021(0.533) 0.140(3.556) R 3-11 _|l.0.013(0.330)
0.016(0.408) YTy 0.008(0.200)

0.030(0.762) 0.120(3.048}

300 mil 20726 pin Thin Small Outline Package (J)

mimimieiel Mmrr u UNIT : INCH{mm)
T
L5 S O N g S I o
0.340(8.636)
0.670(17.247)
0.871(17.043) 0.332(8.433)
0. .74
0.295(7.483)
©0.148(3.758)

ﬁ i ‘ J 0.0075(0.1905)

__I l__ ,1 0,020(0.508) 0.274(6.960) 03200,
0.050(1.27)88C 0.016(0.406) 0.260(6.604) 0.026(0.860)

0.032(0.813)
"‘ 0.028{0.660) 0.148(.7%
0.0008(0.2489 { J 138,503

f \ |
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“NYUNDAI

HY534256 Series

ORDERING INFORMATION

PART NUMBER SPEED | POWER | PACKAGE
HY534256S 60/70/80 PDIP
HY534256J 60/70/80 SOJ
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