*‘XYUNDAI

HY53C256 Series

256K x 1-bit CMOS DRAM

DESCRIPTION

The HY53C256 is fast dynamic RAM or:
gate process technology as well as advanced ci
Multiplexed address inputs
PLCC.

The package size provides high system bit densities and is [=
and insertion equipments. System oriented feature includes si
interfacing capability with high performance logic families sucl

FEATURES

* Low power dissipation
Max. CMOS standbY 5.5mwW (L-part)

11.0mwW
Max. TTL standby 11.0mW (L-part)
16.5mw
Max. operating
Speed Power |
70 385mwW |
80 330mw
10 275mw

* Single power supply of 5V+ 10%
» TTL compatible inputs and outputs
- Fast access time

Speed tRAC tcac tPC
70 70ns 15ns 50ns

80 80ns 20ns 55ns

| 10 100ns | 25ns | 60ns

* Fast page mode operation

* Read-Modity-Write capability

+ CAS-before-RAS, RAS-only, Hidden refresh
* 256 refresh cycles / 4ms

PIN DESCRIPTION

RAS Row Address Strobe
CA3S Column Address Strobe
WE Write Enable

AQ-A8 Address Input

D Data Input

Q Data Output

Vce Power (+ 5V)

Vss | Ground

ompatible with widely available au

h as Schottky TTL.

PIN CONNECTION

ganized 262,144 x 1-bit. The HY53C256 utilizes Hyundai's CMOS silicon
rcuit techniques to provide wide operating margins to the users.
permit the HY53C256 to be packaged in a standard 300mil 16pin PDIP, 330mil 18pin

tomated testing

ngle power supply of 5V+ 10% tolerence and direct
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XYUNDAI

HY53C256 Series

ABSOLUTE MAXIMUM RATINGS

[ sYmBOL PARAMETER RATING UNIT
[ Ta Ambient Temperature Oto 70 C
TsTG Storage Temperature -5510 125 ‘C
VIN, VouT Voltage on Any Pin Relative to Vss -1.0t07.0 Vv
vce Voltage on Vcc Relative to Vss -1.0t0 7.0 \
los Short Circuit Output Current 50 mA
PD Power Dissipation 1.0 W
TSOLDER Soldering Temperatures Time 260010 ‘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. uNIy
vce Supply Voltage 45 5.0 55 \4
VIH Input High Voltage 24 - Vce+ 1.0 Vv
W Input Low Voltage 1.0 - 0.8 v
NOTE : All voltages are referenced to Vss.
2 TAAD1-20-MAY94
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*XYUNDAI

HY53C256 Series

DC CHARACTERISTICS

TA= 0°Cto 70°C, Vcc= 5

Vi 10%, Vss= 0V, unless otherwise noted.)

SYMBOL | PARAMETER TEST CONDITIONS sgstg MIN. [MAX. [ UNIT [ NOTE
P
ILi Input Leakage Current Vssg Vins Vee, 10| 10| pA
(Any Input Pins) All other pins not under test= Vss
ILo Output Leakage Curremt | Vss< VouT< Voc, 10| 10| pA
(High impedance State) | RAS & CAS at ViH
lIcct | Voe Supply Current, | tRc= tRC (min.) 70 -] 70{ mA | 123
Operating 80 -| 60
100 -| 50
Icc2 | Vcc Supply Current, RAS & CAS at Vi, - 3/ mA| 4
TTL Standby other inputs> Vss L-part - 2
leca | Vice Supply Current, tRC= tRC (min.) 70 -l 70! mA| 13
RAS-only refresh 80 -1 60
100 - 50
lcca | Vee Supply Current, tPC= tPC (min.) 70 -| 45 mA| 123
Fast Page mode 80 -1 40
100 -| 35
Iccs | Vice Supply Current, RAS & TAS < Vcc0.2V - 2/ mA
CMOS Standby L-part - 1 4
Icce | Vce Supply Current, tRC= tRC (min.) 70 - 70 mA| 13
TAS-before-FAS refresh 80 -] 60
100 -| 50
VoL Output Low Voitage loL= 4.2mA -] 04 V
VoH | Output High Voltage IOH= —6mA 24 - v ]
NOTE :

1. Icc1, Iecs, Iccs and Iccs depend on cycle rate.

2. Icc1 and Icca depend on out
3. It depends on user whether
4. lcc(max.)= 2mA and Iccs(

put loading. Specified values are obtained with the output open. .
column address is changed or not at least once while RAS= ViL and CAS= ViH,
max.)= 1mA are only applied to L-part only (HY53C256LS and HYS3C256LF).

1AA01-20-MAY94
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“NYUNDAI HY53C256 Series

AC CHARACTERISTICS

(TA= 0°C to 70°C, Vcc= 5Vt 10%, Vss= OV, unless otherwise noted.) NOTE : 1,2, 3
HY53C256S/F/LS/LF
# | SYMBOL PARAMETER 70 -80 =10 UNIT | NOTE
W TMAX, | MIN. [MAX. | MIN. [ MAX. |
1] tRC Random Read or Write Cycle Time 130 - | 145 -1 175 - ns
2 | tRWC Read-Modify-Write Cycle Time 155 -1 175 - | 210 -| ns
3| tpC Fast Page Mode Cycle Time 50 -| 55 -| 60 -| ns
4 | tPRWC | Fast Page Mode Read-Modify-Write 75 -| 85 -1 95 -1 ns
Cycle Time
5 | tRAG Access Time from RAS -1 70 -| 80 -1 100 | ns [49,10
6-| tCAC Access Time from CAS -| 15 -| 20 -] 251 ns | 49
7 | tAA Access Time from Column Address -{ 35 -1 40 -1 45 ns | 410
8 | tCPA Access Time from CAS Precharge -| 45 -1 50 -1 55| ns 4
9| tez TAS to Output Low Impedance 0 - 0 - 0 -1 ns 4
10 | tOFF Output Buffer Turn-off Delay 0| 15 0} 20 0| 25} ns 5
11| tT Transition Time (Rise and Fall) 3| 25 3] 25 3| 25| ns 3
12 | tRP RAS Precharge Time 50 -| 55 -| 65 -| ns
13 | tRAS RAS Pulse Width 70 | 75K | 80 [ 75K | 100 | 75K | ns
14 | trasP | RAS Pulse Width (Fast Page Mode) 70 | 75K | 80 | 75K | 100 [ 75K | ns
15| trsHw) | RAS Hold Time in Write Cycle 25 -1 25 -] 30 - | ns
16 | tcsH TAS Hold Time 70 -| 80 - | 100 - ns
17 | tcAsw) | CAS Pulse Width in Write Cycle 20 -1 25 -1 30 -| ns
18 | tRCD RAS to CAS Delay 25| 55| 25| 60| 25| 75| ms 9
19 | tRAD TAS to Column Address Delay Time 20| 35| 20 40| 20} 55| ms 10
20 | tcRP TAS to RAS Precharge Time 15 -1 15 -1 15 -{ ns
21 | tcp TAS Precharge Time 15 -1 15 -] 20 -| ns
22 | tAsSR Row Address Set-up Time 0 - 0 - 0 -| ns
23 | tRAH Row Address Hold Time 15 -| 15 -| 15 -l ns
24 | tAsC Column Address Set-up Time 0 - 0 - 0 -1 ns
25 | tcAH Column Address Hold Time 15 -1 18 -| 20 -| ns
26 | tAR Column Address Hold Time from RAS 55 -] 60 -1 70 -| ns
27 | tRAL Column Address to RAS Lead Time 35 -] 40 -| 45 -| ns
28 | tRcs Read Command Set-up Time 0 - 0 - 0 -| ns
29 | tRCH Read Command Hold Time 5 - 5 - B -1 ns 6
Referenced to CAS
30 | tRRH Read Command Hold Time 5 - 5 - 5 -| ns 6
Referenced to RAS
31 | twCH Write Command Hold Time 15 -1 15 -1 20 -1 ns
32 | tWwer | Write Command Hold Time from RAS 55 -1 60 -1 70 -| ns
33| twpP Write Command Pulse Width 15 -| 15 -| 20 -| ns
34 | tAWL Write Command to RAS Lead Time 20 -1 25 -1 30 -| ns
35 | tcwL Write Command to TAS Lead Time 20 -1 28 -1 30 -| ns
36 | tos Data-in Set-up Time ) 0 - 0 - 0 -] ns 7
37 | toH Data-In Hold Time - 15 -1 15 -1 20 -1 ns 7
36 | toHR | Data-In Hold Time Referenced to RAS 55 -] 60 -1 70 -l ns R
39 | tREF Refresh Period (256 cycles) - 4 - 4 - 4| ms
20 | twocs | Write Command Set-up Time 0 - 0 - 0 -| ns 8
16 TAAQ1-20-MAY94
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*XYUNDAI HY53C256 Series

AC CHARACTERISTICS

(continued)
HY53C256S/F/LS/LF
# | SYMBOL PARAMETER 70 -80 10 UNIT | NOTE
[ MIN. TMAX. | MIN. [MAX. | MIN. | MAX.
41 | tcwp CAS to WE Delay Time 15 - 20 - 25 -| ns 8
42 | tRWD RAS to WE Delay Time 70 -| 80 -] 100 -| ns 8
43 | tawD Column Address to WE Delay Time 35 -| 40 -1 45 -| ns 8
44 | tcsR CAS Set-up Time (CBR Cycle) 10 -1 10 -1 10 -| ns
45 | tcHR CAS Hold Time (CBR Cycle) 20 -1 25 -] 30 -| ns
46 | trPC RAS to CAS Precharge Time 0 - 0 - 0 -{ ns
47 | tceT CAS Precharge Time (CBR Counter Test) | 15 -1 15 -1 20 -| ns
48 | trsH(R) | RAS Hold Time in Read Cycle 15 -| 20 -| 25 -] ns
49 | tcas(R) | CAS Puise Width in Read Cycle 15| 75K | 20| 75K | 25| 75K | ns
50 | tRrRw | RAS Pulse Width (RMW) 95 - 110 -| 135 -1 ns
1AA01-20-MAY94 17
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X YUNDAI HY53C256 Series

NOTE :

1.

wn

(S

An initial pause of 200us is required after power-up followed by 8 RAS only refresh cycles before proper
device operation is achieved. In case of using internal refresh counter, a minimum of 8 CAS-before-RAS in-
itialization 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 Vi and VIL.

. Measured with a load equivalent to 2 TTL loads and 100pF.
. toFF(max.) defines the time at which the output achieves the open circuit condition and is not referenced 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 cycies.

. twcs, tRWD, tcwD and tAWD are not restrictive operating parameters. They are included in the data sheet as

electrical characteristics only. If twos> twcs(min.), the cycle is an early write cycle and data out pin will
remain open circuit (high impedance) through the entire cycle. If tRwD> tRWD(min.), tcwp2 tewn(min) and
tawn> tawp{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.) 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 tRcb(max.) limit, then access time is controlled by
tcAc.

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

ence point only. I tRAD is greater than the specified trRaD(max.) limit, then access time is controlled by tAA.

CAPACITANCE
(TA= 25°C, Vcc= 5V+ 10%, VSS= 0V, f= 1MHz, unless otherwise noted.)

SYMBOL | PARAMETER TYP. MAX. UNIT
CINt Input Capacitance (A0-A8, D) - 6 pF
CiN2 Input Capacitance (RAS, CAS, WE) - 8 pF

| Cout Output Capacitance {Q) - 8 pF

18
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*XYUNDAI HY53C256 Series

TIMING DIAGRAM

READ CYCLE
tRC(1)
1RAS(13) RP(12)
e vm—'—_*ﬁ\ Z
ViL—
1RCD(18) TRSH(R}{48)
1CSH{18)
GBP(0) L wcasiyue) | cap
=2 7 \ 4 /
| 1R(26)
tRAD(19) - 1RAL{27)
tASRA(22] tRAH@:!) I IASC(24) ICAH@S
VIH—
I/ /) SN (/A L
l A7) — lRCNT)

N/ ////////////fm@l N

tCAC(8)
oza- b btoFFuD

1RAG(S)

VOH—
Q HIGH-Z VALID DATA }——
VoL - !

EARLY WRITE CYCLE
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S iji4//////////////////////////////,
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MYUNDAI HY53C256 Series

READ-MODIFY¥WRITE CYCLE

tRRW(50) AP(12
T 2N
1CSH(16)
RSH(W)(15)
1GP(20) tRCD(18) 1CAS(W)(17) 1GRP(20)]
= / \Y _/
__1AR(8)
1RAD{19) tHAL(27)
1ASR(22) 1RAH 23) _iA_SC_(gL lCAIjZS[
VIH=
/), I 1), I (/I HH
' msc@_aq | 1CWD(41) 1CWL(35)
1RWD{42) 1RWL{34)
TAWD(43)
I N/,
1CA tWP(33)
1AA(T)
38)| | tDH(37)
S T A, S Y Y
prcLzg) Riclazt'
1RAC(S)
Q \:I[::: —— HIGH-Z Y, VALID DATA E——-
FAST PAGE MODE READ CYCLE
"~ RASP(14) 1RP(1
RAS \3::7 \ \._
AU = -1 1) —— —_— &@)__,_1 tRSH(R){48!
GRPE)| [ 1RoDO) . 1CASE) 49) tCP{21) . ICAS(RI(49) S_topen 1CAS(R)(49 \IORP(20) |
s —/ N N N\
vIL - ]
L. _ tamee) |1 4
tRAD(19) tRAL(27)
wsh(2) ] [1RAHER3) TA;.C_@}_)_‘ LCAH(2S) | 1ASC(24)] | toAH(2S tAdo(24) | | tOAH(S)
on " TIH_sow WK _couom ) I Y
.@@:51291‘ i AOHRI)] g qu\;‘(g‘}] wmoHE)] Ly _la:;(:a) RRH(30) 'ﬂ&jg)
w =TT X7 X7 W
e L - RAC(S) | tcPam) 1CPA8)
| 1CAC(E) 1CACHS] tCAC(S!
_loze tOFF{{0) _‘H LIOFF(p)  _JtohZ(9) | 1ofF(10)
Q ‘:I(::: HIGH-Z % VALID DATA VALID DATA VALID DATA 5———
20 1AA01-20-MAY94
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*XYUNDAI HY53C256 Series

FAST PAGE MODE EARLY WRITE CYCLE

RASP(14) tRP(12)
VIH= 3\
viL- )
CSH(16) PC() RSHW)(15]
P(20) tRCOD(18) ICAS(W)(17) 1CP(21 LCAS(W)(17) 1cP(21 tCASIWI(1 ICRP(20)
VIH-
TAS S S
viL - !
1828} _
RAD(19) N RAL(27)
nsqzz)| [1RAHERY) tadoree) | |cAkes) ci24) | | toAHES) ugc@e | [tcaHes)
VIH=; 3
Ac-8 m ROW COLUMN @m COLUMN m coLUMN Kffff /{ffif!ffz
VIL —~
! ' tCWL(35) ! 1CWL(35) ! AWL(34)
wesla0) | [ wengat wosl40) | [ woH(t wosl4o) | [ wonar
WP(33) | | [tweaa) | [wr(33
VK-
WE
VIL-, r4
’ i $ %
IWOR(32)
DHR(38) ”
se) | oniar) | s(36)| | oHEE? pseel) | wonEz
VIH=
VALID DATA VALID DATA VALID DATA % ; ; ; ; ; ; ; ; ; ; ; ; ; ; ;
VIL = ) | L
VOH-
HIGH-Z
voL-

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

RASP(14) tRP(12)
vm——ﬂﬁ
FAS /
viL-
L 1CSH(186) 1PRWC(4)
pPzo)| | Rcope) 1cPR1 1CP| CRP(20)
VIH-- s
CAS
n-_/ \ \ \ /
AR(6)
RAD(18 . RAL(27)
us2)| [1Ranp3) doee | | tcanes) tAsciaa)| [1cAn(s) cie4)| | camzs)
VIH ~
A0 ROW cOLUMN COLUMN commW / // // /;
vIL~, - | / Z
3 RWDGUD 1CWL(35) h-tcwiL(as)
tAWD@43) | [tCWLEpE) TAWDI(43) UWDM3) o d b iR s
RES(28) ICWD(41) wR(dd 1cwD(41) | W33 tcwD{a1) _qwP33)
VIH—
w "7 I N
viL-
wagn) wapny| 1AA(17)
tCAC(B)p — tCAC(6) 1CACHE]
38)] |IDHE3Y) 0s(38)] [1DH(al) 38) |1oHE7)
ViH— / -
/ VALID DATA| / VALID DATA| / VALID DATA]
iL -, } A .
. tRActs) | § 1CPA(8) L {CPA(®)
1oLz6) [torF(10) | 1Lz ltorF0) JrgLzie) 1OFF(19)
VOH -~
HIGH-Z @( VALID DATA VALID DATA VALID DATA }—
voL - \ 4
I
1AA01-20-MAY94 21
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«XYUNDAI

HY53C256 Series

RAS-ONLY REFRESH CYCLE

tRC(1)

-
» .oTp_(z_oL tRPC{48)
i Vll‘____—/
11 S

NOTE : WE="H" or "L"

CAS-BEFORE-RAS REFRESH CYCLE

o N T R
= I
w7 I

S -
VOH—

(1

0)

oo 7

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

HHHHHH

22
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*‘XYUNDAI HY53C256 Series

HIDDEN REFRESH CYCLE (READ)

;h tRAS(13) el wenn T tRAS(13) - 4 L tRP(12) \—
VK B
AAE \_ /-
viL-
tcnprz_oL tRCD(18) (RSH(R)(48 _ICHR(45) ORP(20,
___ VIH- x
D e m z
tRAD(IG) ‘[(RL(E?)J
wsAze) | | thRAH(23) 1ASCia4 1CAH(2E)
VIH -, .
/) W
r\&d ) RRH(30)

.
= LT N L T,

1A,
WACGH) ¢ oer 0 r
1 HIGH-Z

. \c::*lxp (13) - mpgm \ (13} (12) \—
'CHPIZQL b—— IRCD(18) . T W18 o __tCHR{4S __ r_* eneen . )
T /
wonpa [ “Lf"LLJ -
LS 1 S
::W]///WAI 7| Jf . j////////////////////////////////////////[f

Z////////////)L ~~~~~~~~~ W)
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«XYUNDAI HY53C256 Series

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

RAS(13) | tRP(12
VIH—~
RAS
viL=—
tCPT(T) _RSHWIS)
ICSR(44) ACHR(45) 1Cs 1
VIH-
CAS
viL—= L

e T i ST

IRCS{28) 1CAC(S]

= T

HHHHH

1OFF(10)

HCLZ(9]
VOH— )
Q HIGH-Z VALID DATA }———-
VoL - )

WRITE CYCLE

IRWL(34)

« TN
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*XYUNDAI HY53C256 Series

PACKAGE INFORMATION

300 mil 16 pin Plastic Dual In Line Package (S)

M) mMm

UNIT : INCH({mm)

D

@]
| S NNy D (R R S G SUN R SN B S
0.775(19.685)
0.755(19.177)
0.186(4.689) 0.3008SC(7.620
0.160(4.084;
—af 0.062(1.575; — 0.1008SC(2.540) X ) 0.145(3.683) 0.270(6.858;
0.050(1.270) 0.135(3.429) 0.250(6.350)
[ 1
+L ooopoe
0.025(0.635)
0.045(1.143] 0.021(0.533) 0.140(3.556) 4 3-11 - 0.014{0.356)
0.025(0.635) 0.015(0.2381) 0:1 20(3:6‘8) 0.008(0.200)

330 mil 18 pin Plastic Leaded Chip Carrier (F)

UNIT : INGH{mm}
AamMmme]

LM
Q
CTUITT

L {6 g g g ey J
0.493({12.522) 3358,
r 0.487(12.370) = 0.320(8.128)
0.535(13.589)
! 0.520(13.208) ~

0.032(0.812, IN 0.050(1.270) 0.095(2.413
0.026(0.681) I. —.| 0.080(1.524)
d T

"I |2._J_)_ 0.140(3.556)
.021(0.533)
0.013(0.331) 0.100(2.540)

0.465(11.811) MIN 0.015(0.381)
0.422(10.718)

0.013{0.320)
N U i

02(5.&39)
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“XYUNDAI HY53C256 Series

ORDERING INFORMATION

PART NO SPEED POWER | PACKAGE
HY53C256S 70/80/10 PDIP
HY53C256LS 70/80/10 [ L-pan PDIP
HY53C256F 70/80/10 PLCC
HY53C256LF 70/80/10 | L-pant PLCC
26 1AA01-20-MAY94
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