HY534256 Series
*XYUNDARI 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 ot D it
Max. TTL standby 11.0mW Wel s 18 [J DQ2
Max. operating RAS( 4 17 1TAS
Speed Power NCOSs 16 ] OF
A0l 6 15 0 AB
60 495mwW Atz 14 D A7
70 440mwW A28 130 A8
A3g9e 12 [JAS
80 385mw vee O 10 11 1 A4
+ Single power supply of 5V+ 10% PDIP
» TTL compatible inputs and outputs
+ Fast access Time
Speed tRAC | tCAC L
60 60ns | 20ns 40ns
70 70ns | 20ns 40ns
80 80ns | 20ns 45ns
+ Fast page mode operation
» Read-Modify-Write capability BLOCK DIAGRAM
+ CAS-before-RAS, RAS-only, Hidden refresh 0 bge ben oge b
» 512 refresh cycles / 8ms
DATA IN DATA OUT b OF
PIN DESCRIPTION - L
TAS 0— [ T
RAS Row Address Strobe v \ |
CAS Column Address Strobe GENERATOR
WE Write Enable
OE Qutput Enable {_—_) PR:DOééJgI;‘ER ) S COLUMN
A0-A8 Address Input wod B {2 OECODER
DQ0-DQ3 Data Input/Output At o=t D J——
VCe Power (+ 5V) % o] § | | conTRouER |- iy
’ Vss Ground :; od : REFRESH
Ag O LFJ COUNTER
A7 O-=f 9) MEMORY
Bl | secooen | o,
"3 PREDECODER
T —
L — CLOCK J | SUES;:QTE leo veC
RAS 0————= GENERATOR GENERATOR =0 V8§

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

HY534256 Series

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER [ RATING UNIT
TA Ambient Temperature 0to 70 ‘C
TsTG Storage Temperature -55to 150 ‘C
VIN, VouT Voltage on Any Pin Relative to Vss -1.0t0 7.0 \'2
Vece Voltage on Vcc Relative to Vss —1.0t0 7.0 v
los Short Circuit Output Current 50 mA
PD Power Dissipation 0.60 w
TSOLDER Soldering Temperaturee Time 260 10 ‘Cesec
NOTE : Operation at or above Absolute Maximum Ratings can adversely affect device reliability.
RECOMMENDED DC OPERATING CONDITIONS
(TA= 0'Cto 70°C)
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
vee Supply Voltage 45 5.0 5.5 )
VIH Input High Voltage 2.4 - Vee+ 1.0 \
ViL Input Low Voltage -1.0 - 0.8 Vv
NOTE : All voltages are referenced to Vss.
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*XYUNDAI

DC CHARACTERISTICS

HY534256 Series

(Ta= 0°C to 70°C, VcC= 5V4 10%, VSs= 0V, uniess otherwise noted.)

SYMBOL | PARAMETER TEST CONDITIONS [ SPEED | MIN. [MAX. [ UNIT [ NOTE
K] Input Leakage Current Vss< VINS Vee 10| 10| pA
(Any Input Pins) All other pins not under test= Vss$
Lo Output Leakage Current | Vsss Vouts Vee 10| 10} pA
(High Impedance State) | RAS & TAS at ViH
lcc1 | Vec Supply Current, tRC= tRC (min.) 60 -| 90| mA | 123
Operating 70 -| 80
80 - 70
lcc2 | Vce Supply Current, RAS & CAS at Vi, - 2| mA
TTL Standby other inputsz Vss
lccs | Vcc Supply Current, tRC= tRC (min.) 60 -| 90| mA| 1,3
RAS-only refresh 70 -| 80
80 -1 70
lcc4 | Vcc Supply Current, tPC= tPC (min.) 60 -| 70| mA | 1,23
Fast Page mode 70 -| 60
80 -| 50
lccs | Vcc Supply Current, RAS & CAS > vee-0.2v - 1| mA
CMOS Standby
lcce | Vec Supply Current, tAC= tAC (min.) 60 -| 90| mA| 1,3
TAS-before-FAS refresh 70 -| 80
80 -1 70
VoL | Output Low Voltage loL= 4.2mA -| 04| V
VoH | Output High Voltage IOH= ~5mA 24 -1V
NOTE:

1. lcet, Ices, icc4 and Iccs depend on cycle rate.
2. lcc1 and Icca depend on output loading. Specified values are obtained with the output open.
3. ltdepends on user whether column address is changed or not at least once while RAS= ViL and CAS= ViH.

1AB03-30-APR93
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“NYUNDAI HY534256 Series

AC CHARACTERISTICS

{Ta= 0°'Cto 70 C, Vec= 5Vt 10%, Vss= 0V, unless otherwise noted.) NOTE : 1,2, 3

HY5342568/J
# | symBoL PARAMETER 60 70 80 UNIT | NOTE
MIN. [MAX. | MIN, | MAX. | BN, | MAX_ |
1| tRC Random Read or Write Cycle Time 120 -] 130 -| 150 -| ns
2 | trwc | Read-Modify-Write Cycle Time 175 -] 185 - -| ns
3] trc Fast Page Mode Cycle Time 40 -| 40 -| 45 -l ns
4 | tPRwWc | Fast Page Mode Read-Modify-Write 95 -1 95 -| 100 -| ns
Cycle Time
5| tRAC Access Time from RAS -| 60 -1 70 -| 80| ns |49,10
6 | tcac Access Time from CAS -| 20 -1 20 20| ns | 49
7| taA Access Time from Column Address -1 30 -{ 35 -{ 40| ns | 4,10
8| tcPa Access Time from CAS Precharge -1 35 -| 35 -1 40] ns 4
9| toz CAS to Output Low impedance 0 -1 0 -] o -| ns 4
10 | tOFF Output Buffer Turn-off Delay 0| 20 0| 20 0| 20| ns 5
11|17 Transition Time (Rise and Fall) 3| 50 3| 50 3| 50/ ns 3
12 | tRP RAS Precharge Time 50 -| 50 -| 60 -] ns
13 | tRAS RAS Pulse Width 60| 10K | 70 10K | 80 10K | ns
14 | tRasP | AAS Pulse Width (Fast Page Mode) 60 [100K | 70 [100K | 80 (100K | ns
15 | tRsH RAS Hold Time 20 -1 20 -] 20 -| ns
16 | tcsH | CAS Hold Time 60 - 70 -] 80 -| ns
17 | tcas TAS Pulse Width 20 (10K | 20| 10K| 20| 10K | ns
18 | trReo | RAS to CAS Delay 20| 40| 20| 50| 20| 60| ns 9
19 | tRAD RAS to Column Address Delay Time 15| 30| 15| 35( 15| 40| ns | 10
20 | tcap | CAS to RAS Precharge Time 5 -[ 5 - 5 -] ns
21 | top CAS Precharge Time 10 -1 10 -] 10 -| ns
22 | tasm Row Address Set-up Time 0 - 0 - 0 -| ns
23 | tRAH Row Address Hold Time 10 - 10 -| 10 -| ns
24 | tasc Column Address Set-up Time 0 - 0 - 0 -| ns
25 | tCAH Column Address Hold Time 15 -| 15 -1 15 -| ns
26 | tAR Column Address Hold Time from RAS 50 -| 55 -] 60 -| ns
27 | tRAL Column Address to RAS Lead Time 30 -| 35 -| 40 -| ns
28 | tRCS Read Command Set-up Time 0 - 0 - 0 -| ns
29 | tARCH Read Command Hold Time 0 - 0 - 0 -| ns 6
Referenced to TAS
30 | tRRH Read Command Hold Time 0 - 0 - 0 -| ns 6
Referenced to RAS
31 | twcH Write Command Hold Time 15 -| 18 -1 18 -] ns
32 | twcr | Write Command Hold Time from RAS 50 -] 55 -| 60 -| ns
33| twp Write Command Pulse Width 15 -1 15 -| 15 -| ns
34 | tAwL Write Command to RAS Lead Time 20 -1 20 -1 20 -| ns
35 | tewL Write Command to CAS Lead Time 20 -] 20 -] 20 -] ns
36 | tos Data-In Set-up Time 0 - 0 - 0 -| ns 7
37 | tDH Data-In Hold Time 15 -| 15 -] 15 - ns 7
38 | tDHR Data-In Hold Time Referenced to FAS 45 -| 50 -| 55 -| ns
39 | tREF Refresh Pariod (512 cycles) - 8 - 8 - 8| ms
40 | twes Write Command Set-up Time 0 0 - 0 ns 8
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*NYUNDAI

HY534256 Series

AC CHARACTERISTICS

{continued)
HY534256S/3
# | symBoL PARAMETER %0 <70 80 UNIT | NOTE
MIN. |[MAX. | MIN. [MAX. | MIN. [MAX. |

41| tcwo | TAS to WE Delay Time 50 -| 50 50 - | ns 8
42 | trwo | RAS to WE Delay Time 90 - [ 100 110 - | 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 (CBER Cycle) 15 -1 15 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 HAS Hold Time Reference to OE 10 -] 10 15 - | ns

49 | toEA OFE Access Time -l 2 - - 20| ns

50 | toED OE 1o Data Delay 20 -| 20 20 - | ns

51 | toEZ Qutput Buffer Turn Off Delay TimefromOH 0 | 20 0 0| 20 | ns 5
52 | tOEH OE Command Hold Time 20 -| 20 20 - | ns

53 | tcPwp | WE Delay Time from CAS Precharge 60 -| 65 70 -| ns 8
54 | trRHCP | RAS Hold Time from CAS Precharge 30 -| 35 35 - | ns

1AB03-30-MAY94
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*XYUNDAI HY534256 Series

NOTE:

1

N os ON

]

. 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 CAS-before-RAS initiglization 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 VIH and ViL.
Measured with a load equivalent to 2 TTL loads and 100pF.

. tOFF(max.) and toEZ define the time at which the output 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 CAS leading edge in early write cycles and to WE leading edge in Read-
Modify-Write cycles.

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

sheet as electrical characteristics only. If twcs2 twcs(min.), the cycle is an early write cycle and data out
pin will remain open circuit (high impedance) through the entire cycle. If tRwb2 tRwWD(min.),
tcwo tcwn(min.), tawn tawn(min.), and tcPwo> tcpwp(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 tRcD(max.) fimit insures that tRag{max.) can be met. tRCD(max.) is specified as a refer-
ence point only. If tRCD is greater than the specified tRCD(max.) limit, then access time is controlled by
tCAC.

10.Operation within the tRAD(max.) limit insures that tRAG(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 controlied by taa

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

SYMBOL | PARAMETER TYP. MAX. UNIT
CiNt Input Capacitance (A0-A8, D) - 5 pF
CiN2 Input Capacitance (RAS, CAS, WE, OE) - 7 pF
Court Qutput Capacitance (Q) - 7 pF
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XYUNDAI HY534256 Series

TIMING DIAGRAM

READ CYCLE

HO(1)

1RAS(13) (12)

A / \
(18] RSH(15)
1CSH(16)
tCﬂ@L 1CAS(17) 1CRP(20,
___ VIHZ B /
CAS ] 2
VIL -
1AR(26)
tRAD(19) RAL(27)
(22) 1FAH(23) 1ASC{24) 1CAH{25)

o, e N,

N/ N

-

= LI - T
chZ(s)*% ez tOFF(10)

VOH- 2
DQo3 HIGH-Z VALID DATA OUT >——
VOL -
r

EARLY WRITE CYCLE

WRC(1)
1RAS(13) #
VIH- 3
A e \ \_
. tRCD(18) . ASH(15)° |
L o 1C8H(16) N L
i Salel) | cason ) L_CBPEO) )
. VK- / x
R / O
b . MAR@EE | 1
L daDte) L tRAL(27)
\_tASR(22) RAH(23) |_t1ASC(24) 1CAH(25) |
o KUK com K/ Ly,
L R ___ IWCR(32] e —
. 7_}» IIIIII -
i @4

t WCS(40) ] __IWCH3Y) |
tWP(33

w T

HR
I —d
5(36, { toHE7) )
1

VIH~
DA0 HIGH-Z { VALID DATA IN
Vit~ X 4
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‘XYUNDAI

WRITE CYCLE (OE CONTROLLED WRITE)

HVEQA49668 Ceories

tAC(1)
- 1RAS(13) (12)
RS viL- \ \
CD(18} SH(15)
1CSH(18)
19BP(20) | CAS{17) tCRP(20)
=T/ ) 17
tAR(26
tRAD(19) 1RAL(27)
tASR(22) | | _1RAH(23) ASC(24) ICAH(28)
VIH
/) wam X/
ICWL(35)
IRWLEH

#

8l

w I
w LT, '
weos W 111

WP
1OEH{52]

I

IOED(50}

HHHHHH

READ-MODIFY-WRITE CYCLE

3

ULl

lll (37,

D3(2e),
VALID DATA IN
y

ST

1RAS(13) - 12
- N N
i) . s
w_/ \ /
1AR(26)
wseen| [y fassen] A | e
), e //C{/f)///////////é/w_/héé LI
FWL(34

D
1RWD(42)

AWD(43)

VA7)

LI

Vsl

LI

1OED(S0) _(0S(36)] | IOHE?)
tRAC(5) M@, P@ﬁ—‘ﬁ
DQXJ%/VVZH @; VALID DATA OUT ATA IN W////ﬂﬁ/////
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*XYUNDAI

FAST PAGE MODE READ CYCLE

HY534256 Series

IRASP(14) tAP(12)
VKT T
S - \ Z \_
1RHCP(54)
1CSH(18) PC(3) tRSH(15)
1GRP(20) tRCD(18) 1CAS(17) 1CP(21) 1CAS(17) 1CP(21 1CAS(17) ICRP(20)
= 1/ I L
tAR(28)
1RAD(19) 1RAL(27)
WsRE2) | [RAHR3) tascie | | 1cAH(ES) W3C(24) | | 1CAH(2S) 1A9C(24) | | 1CAH(25)
o /R XK X/, coun I oo W/111I0HIIITTTY,
(RCS{28) e wCHER)] |y .gicu;((;) wenzg)| ., Lo a‘:;:;) 1RAM(30) e J )
VM-
e an—/zzzzzz z;z;; M
1RAC(S) ICPA(8) {CPA(B)
ICAC(S) CAC(8) | cace)|
1OEAJ9) I0EA(39) 1OEA}S)
= LTI >>[ VA SR 1 Y SR A
| OFF(1D) | 1OFF(1p) LiogF(10)
iz L 10EZ(51) | _Joize 1OEZ(51) _eize 1OEZ(51)
DQo-3 :Z: HIGH-Z VALID DATA OUT VALID DATA QUT VALID DATA OUT §—
FAST PAGE MODE EARLY WRITE CYCLE
tRASP(14) L IRP(12)
=N N
tRHCP(54)
1CSH(18) PC(3) RSH(15)
GAP(20) | 1RCD(18) ICAS(17) 1CP(21 1CAS(17) tCP(21) ICAS(17) {CRP(20)
w " f ) 5o 2 Ay
1AR(26)
tRAD(19) tRAL(27)
wsgz) | [RAHERS)  adcee | |cAnes IA§C(24) | | tCAH(25) g4 | | tcAH(Es)
oo JN o R o WA covom KLLHTIIK e WIIIHTITTTIYL,
1CWL(35) CWL(38) tAWL(34)
tWCSH40) | | IWCH{31 twos(e) | | won(ar WCS[40)| | tWCH(31
. WP(33) | IWP(33, WP(33
= LT | T
IWCR{32) H(52) (52)
IQTW)
% N
IDHR(38) 10ED(50) 1OED50)
3e)| | toH(a7) {DS(36)| | tDH@?7) 536 | 1OH@E7
DQO-3 V‘H_;;;;;;;;;;;;x VALID DATA IN Z VALID DATA IN x;;;;;z VALIDDATAINW//////////////
VIL i l
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*XYUNDAI HY534256 Series

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

tRASP(14) L IRP(12)
___ VH-
AAS \
viL-
tRHCP(S4)
1CSH{16) IPRWC(4) tRSH(15)
'GRP(20) tACD{18) CAS(17) 1CP(21 ICAS(17) tCP(21 1CAS(17) {CAP(20)
o ] N \ N
VIL—,
1AR(26) ICPWD(53) ICPWO{53)
t1RAD(19) " tRAL(27)
WSR2 | L1AAHES)  tadCre4) ) | toan(es) tASC(24) | | ICAH(25) tagci2d) | | tcAH(2S)
ViH —
aos @g Row ;@g coLum m% com W/ /T/IIX comm W/ T/H711711717,
ViL~
1RWD(42) 1CWLEE) b— M- tcwLas
tAWD(43) mkl%) AWD(43} e AWD(43) B mw'_(m))
1RES(28)] ICWDI{41) IWR(33) ICWD(41) IWR(33) tCWD(41) wP(33)
P T
= L \ : Y
viL-—,
1AA(17) 1AA(17) 1AA(17)
8) CAC(®)
1CAG(®) CAC(8) C{ | ioeAus)
RS, h
. VH- \ \
OE
vIL-
tRAC(5}

0
g
JOH(F?) —d DS
1CLZ(9)
IN o

1CLZ(9) — P
VIHVOH ~
DQo-3
VILVOL ~

RAS-ONLY REFRESH CYCLE

IRC(1)
tRAS(13) tAP(12)

VK- 3
AAS \
viL- \ ﬂ
tcTﬂz_oL (RPC(46)

ASR(22) tRAH ’5Fi

S/ SR

NOTE : OEand WE = "H"or'L"
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HY534256 Series

CAS-BEFORE-RAS REFRESH CYCLE

tAP(12)

tRP(12)

VIH—

RAS \
VIL -

R

tCP(21)

tCHR(45)

RPC{48) l44)
VIH-
CAS /
ViL—
!

i N

T,

3

LorFi0)

WL L T T,

VOH - X
DQo-3 Y
vo—_________ o

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

HIDDEN REFRESH CYCLE (READ)

tRC(1)

- === =\
. 'CHPFL 1ACD(18) RSH(15) | tGHR(45) RP(20)
=T 7T N /
7N ;ui@? jwfdy/// LI,
w T NI T 0
< SIS iy,

D
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XYUNDAI

HIDDEN REFRESH CYCLE (WRITE)

viH
AT
viL

VIH
TAS
Vil

E ]

8

0Q0-3

HY534256 Series

\

\_tRP(12) tRAS(13) IHP!12!

ICHR(45) tCRP(20)

/

ICAH(25)

o W

TAWL(3:

IWP(33)

WCH(31

WL

T

IWCR(32)

w LI,

1DHA(38)

tDS(38)

tOH(37)

U

w LI

VALID DATA IN

XL
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*XYUNDARI

HY534256 Series

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

) X e
e I { - /1A

o TN ST
w T T 7
S S v
. oz ML@; oor .
w TN ;;////////////// I
=

W LT

A7)
ICAC(6)

S

VIHVOH -
DQO-3

VILVOL -

cLz(9) L@!

glﬁ
)
@l
T8
723
:

z
¢
I
&
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*HYUNDAI

HY534256 Series

PACKAGE INFORMATION

300 mil 20 pin Dual In Line Package (S)

T Y s T Y s e Y e Y e Y s Y o

D

] 0.085(1.650; . 0.100BSC(2.540)

0.050(1.270)

O

J L T T LT TJ L T J T TLTTL]
0.977(24.816)
0.957(24.308)

0.155(2.937)

{ |
0.050(1.270) J 0.021(0.533)
0.030(0.762) 0.016(0.406) 0.120(3.048)
300 mil 20/26 pin Thin Small Outline Package (J)
[mE el s N N HT_
I [ e e e i
0.340(8.636)
0.678(17.247)
0.671(17.043) 0.332(8.433)
0.305(7.747)
0.205(7.483)

0.032{0.813
'1 0.026(0.660)

[ 1]

0.020{0.508
*| L 0.050(1.27)BSC c“—mtmg—

0.145(3.683

UNIT : INCH(mm)

0.300BSC{(7.620)
0.295(7.483
0.135(3.429) 0.275(6.906)
0.020(0.508) J 3-11 {}-0013(03%0)
0.008(0.200)
UNIT : INCH{me)
0.148(3.759)
0.0098(0.2489 0.138(3.508)
grx—=ua !
f
0.274(6.960) 0.032(0.813)
0.260(8 604) 0.026(0.680)
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*XYUNDRI

ORDERING INFORMATION

HY534256 Series

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