“NYUNDAI
SEMICONDUCTOR

HY53C464 Series

64K x 4-bit CMOS DRAM

DESCRIPTION

The HY53C464 is fast dynamic RAM organized 65,536 x 4-bit. The HY53C464 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 HY53C464 to be packaged in a standard 300 mil 18 pin PDIP, 330mil 18pin

PLCC.

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

eLow power dissipation
Max. CMOS standby 5.5 mW (L-part)

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

oSingle power supply of 5V+10%
oTTL compatible inputs and outputs
oFast access time

Speed | tRAC tCAC tPc
70 | 70ns | 15ns 50ns
80 | 8o0ns | 20ns 55ns
10 | 100ns | 25ns 60ns

oFast page mode operation
eoRead-Modify-Write capability

o CAS-before-RAS, RAS-only, Hidden refresh

0256 refresh cycles / 4ams

PIN DESCRIPTION

RAS Row Address Strobe
CAS Column Address Strobe
WE Write Enable

OE Output Enable

AQ-A7 Address Input
DQo-DQ3 Data Input/Output

Vce Power (+5V)

Vss Ground

PIN CONNECTION
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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 HY53C464 Series

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER RATING UNIT
TA Ambient Temperature 0to 70 °C
TstG Storage Temperature -55t0 125 °C
VIN, VouT Voltage on Any Pin Relative to Vss -1.0t07.0 \
vce Voltage on VCC Relative to VsS -1.0t07.0 \
los Short Circuit Output Current 50 mA
PD Power Dissipation 1.0 w
TSOLDER Soldering Temperature+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 5.5 Vv
VIH Input High Voltage 2.4 - Vcc+1.0 \'
VIL Input Low Voltage -1.0 - 0.8 \

NOTE : All voltages are referenced to Vss.
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“XYUNDAI HY53C464 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
POWER
lu Input Leakage Current Vss=VINsVCC, 10| 10| A
(Any Input Pins) All other pins not under test=V5ss
ILo Output Leakage Current Vss=Vout=VCe, 10| 10| uA
(High Impedance State) | RAS & CAS at ViH
lcct | Vec Supply Current, tRC =1RC (min.) 70 -| 70| mA| 123
Operating 80 -| 60
100 -| 50
lcc2 | Vee Supply Current, RAS & CAS at ViH, - 3| mA
TTL Standby other inputs=Vss L-part - 2 4
Iccs | Vec Supply Current, tRC =tRC (min.) 70 -| 70 |'mA | 1,3
RAS-only refresh 80 -| 60
100 -| 60
lcca | Vce Supply Current, tPC =tPC (min.) 70 -| 45| mA | 123
Fast Page mode 80 -| 40
100 -| 35
Iccs | Ve Supply Current, HAS & CAS <vce-0.2v - 2| mA
CMOS Standby L-part - 1 4
Icce | Vcc Supply Current, tRC=tRC (min.) 70 -| 70| mA| 13
CAS-before-RAS refresh 80 -| 60
100 -| 80
VoL | Output Low Voitage loL=4.2mA -| 04| V
| Von | Output High Voltage | IoH=-5mA 24 B Y

NOTE :

1. lccy, Ices, Icca and Iccs depend on cycle rate.

2. lcc1 and Iccs 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 TAS =VIH.
4, lcca(max.) =2mA and ICCs(max.) = 1mA are applied to L-part only (HY53C464LS and HY53C464LF).
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*XYUNDAI

AC CHARACTERISTICS

(TA=0°C to 70°C, VCC =5V+10%, VsS =0V, unless otherwise noted.) NOTE: 1, 2, 3

HY53C464 Series

HY53C464S/F/LS/LF
# | symBoL PARAMETER -70 80 10 UNIT | NOTE
MIN. [MAX. | MIN. [MAX. | MIN. [MAX.
1| tRC Random Read or Write Cycle Time 130 -| 145 -1 175 -| ns
2 | tRWC Read-Modify-Write Cycle Time 195 - | 225 - | 265 -| ns
3| trc Fast Page Mode Cycle Time 50 -| 55 -| 65 -| ns
4 | tPRWC | Fast Page Mode Read-Modify-Write 105 - | 120 - | 140 -| ns
Cycle Time
5 | tRAC Access Time from RAS -1 70 -| 80 -1 100 | ns |4,9,10
6 | tcac Access Time from CAS -| 25 -1 30 -1 3| ns | 49
7| A Access Time from Column Address -| 35 - 40 -| 45| ns | 4,10
8 | tcPA Access Time from TAS Precharge -| 45 -| 50 -| 55| ns 4
9| tCz CAS to Output Low Impedance 0 - 0 - 0 - ns 4
10 | tOFF Qutput Buffer Turn-off Delay 0 15 0| 20 0| 25| ns 5
11| tr Transition Time (Rise and Fall) 3| 25 3| 25 3| 25| ns 3
12 | tRP HAS Precharge Time 50 -1 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 | tRSH RAS Hold Time 25 -1 30 -| 35 -| ns
16 | tCSH CAS Hold Time 70 -| 80 - | 100 - ns
17 | tcas CAS Pulse Width 25 -] 30 -] 35 -| ns
18 | tRCD RAS to CAS Delay 25| 45| 25| 50| 25| 65| ns 9
19 | tRAD RAS to Column Address Delay Time 20 35| 20| 40| 20| 55| ns 10
20 | tcrp TAS to RAS Precharge Time 15 -] 15 -] 15 -| ns
21 | tcp CAS Precharge Time 15 -1 15 -1 20 - ns
22 | tASR Row Address Set-up Time 0 - 0 - 0 -| ns
23 | tRaH Row Address Hold Time 15 - 15 -| 15 -| ns
24 | tasC Column Address Set-up Time 0 - 0 - 0 -1 ns
25 | tCAH Column Address Hold Time 15 -| 15 - 20 -| ns
26 | tAR Column Address Hold Time from RAS 55 -| 60 - 70 -| ns
27 | tRAL Column Address to RAS Lead Time 35 -1 40 -| 45 -| ns
28 | tRCS Read Command Set-up Time 0 - 0 - 0 -| ns
29 | tRCH Read Command Hold Time 5 - 5 - 5 -| 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 -| 15 -1 20 -l ns
32 | twCR Write Command Hold Time from RAS 55 -| 60 -| 70 -| ns
33 | twp Write Command Pulse Width 15 -| 15 -1 20 - | ns
34 | tRWL Write Command to RAS Lead Time 25 -| 30 -| 3 -| ns
35 | towL Write Command to TAS Lead Time 25 -1 30 -] 35 -| ns
36 | tDS Data-In Set-up Time 0 - 0 - 0 -| ns 7
37 | toH Data-In Hold Time 15 -| 15 -] 20 -1 ns 7
38 | tDHR Data-In Hold Time Referenced to RAS 55 -| 60 -1 70 -| ns
39 | tREF Refresh Period (256 cycles) - 4 - 4 - 4 | ms
40 | twes Write Command Set-up Time 0 - 0 -| ns 8
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*XAYUNDAI HY53C464 Series

AC CHARACTERISTICS

(continued)
HY53C464S/F/LS/LF
# | symBoL PARAMETER 70 80 -10 UNIT | NOTE
MIN. [MAX. | MIN. |MAX. | MIN. |MAX.

41 | towp | CAS to WE Delay Time 50 - | 60 -| 70 - | ns 8
42 | tawp | RAS to WE Delay Time 95 - | 110 - | 135 - | ns 8
43 | tawp Column Address to WE Delay Time 60 -| 70 - | 80 - | ns 8
44 | tCSR TAS Set-up Time (CBR Cycle) 10 -| 10 - 10 - | ns
45 | tCHR CAS Hold Time (CBR Cycle) 20 -| 25 - | 30 - | ns
46 | tRPC RAS to CAS Precharge Time 0 - 0 - 0 - | ns
47 | tcPT TCAS Precharge Time (CBR Counter Test) | 15 - | 15 -| 20 - | ns
48 | tROH RAS Hold Time Reference to OE 0 - 0 - 0 - | ns
49 | tOEA OE Access Time - | 15 - | 20 -| 25 | ns
50 | tOED OE to Data Delay 20 -| 25 - | 30 - | ns
51 | tOEzZ Output Buffer Turn Off Delay TimefromOE 0 | 15 0| 20 0| 25 | ns 5
52 | tOEH OE Command Hold Time 20 -] 20 -| 25 -| ns
53 | tRRW RAS Pulse Width (RMW) 125 - | 145 - 1175 - | ns
54 | tcRw | CAS Pulse Width (RMW) 80 -| 95 - | 110 - | ns
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*NYUNODOA! HY53C464 Series

NOTE :

1.

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 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 ViH and VIL.

. Measured with a load equivalent to 2 TTL loads and 100pF.
. toFF(max.) and toez and define 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 cycles.

. tWCS, tRWD, ICWD and tawD are not restrictive operating parameters. They are included in the data sheet as

electrical characteristics only. If twcs=twcs(min.), the cycle is an early write cycle and data out pin will
remain open circuit (high impedance) through the entire cycle. |f tRwp=trRwb(min.), tcwoztcwp(min) and
tawp=tawb(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 tRCD(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. 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-A7, D) - 6 pF
CiNz Input Capacitance (RAS, CAS, WE, OF) - 8 pF

Court Output Capacitance (Q) - 8 pF

32
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“HYUNDAI

HY53C464 Series

TIMING DIAGRAM

READ CYCLE
HC(1)
tRAS(13) tAP(12)
VIR
AAS
VIL- \ Z \
tACD(18] tASH(15)
1CSH(18)
ICRP(20) 1CAS{1T) tCRP(20)
VK-
= /] \ [ /
VIL
tAR(26)
tRAD(19) 1RAL(27)
IASR(22) RAH(23) IASC(24) ICAH(25)
VIH- )
Ao-7 m ROW COLUMN / / /
VIL - x; 2 ;
‘ AA[M " RCH(28)
;&sg&j 1 1RRH(30)
VK-
" /4 Wi
VIL -, -
tROH(48) -
OEA(45)
I/ h /,
VIL~ / /
1CACLS)
oLz _J N OFF(10)
1RAC 10EZ(51)
VOH - " 4 )
HIGH-Z VALID DATA OUT }—
VOL -
EARLY WRITE CYCLE
RC(1)
1RAS(13) . tRP(12)
VT
RAS K
viL - \
tRCD(18) tRSH(15)
ICSH{16) L
ICEP(20} tCAS(17, ,__{CRP(20
VIH -
VIL-,
1AR{26)
tRAD(19) . tRAL(27) -
tASR(22) | | tRAH(23) tASC(24) tCAH(25)
VIH =
A0-7 J /X ROW COLUMN W
Vit - \ .
tWCR(32] B !
1CWL(35) J
RWL(34)
S/ N /
WE
VIL ~ / /
IWCS(40) wors |
WP(33)
. VHS 7
OE /7 / / / / / //
IDHR(38) e
10S(38) DHE7) ]
VIH - 4 k
DOo-3 HIGH-Z { VALID DATA IN ) HIGH-Z
ViL- h
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*UYUNDARI HY53C464 Series

WRITE CYCLE (OE CONTROLLED WRITE)

W)
tRAS(13) R RP(12)
e
A viL- \ \_
tRCD(18) tRSH(15)
1CSH(16)
1CRP(20) 1CAS(1 tCRP(20)
VM-
CAS ] \ \ / [
viL -,
1AR(26)
1RAD(18) tRAL(27)
tASR(22) 1RAH (23} tASC(24) ICAH(25)
A0-7 i /X ROW m COLUMN K/ / / / /ZA
VIL -
tCWL(35)
tRWL(34)

w /L, L /.
e

tOEH{52
— VIH -~
- X7
VIL -,
{OED(50) ngas) 1DH(37)

003 ‘c:_m HIGH-Z /(/ Az VALID DATA IN w / / / /

READ-MODIFY-WRITE CYCLE

RWC2)
(RAW(53) __tRP(12)
[ f—_’
- \ \
ICSH(18) )
tRSH(15)
1CEP(20) tACD(18) tCRW(54) AP(20

VHS \\ /‘
CAS /

VL~

1AR(26)
RAD(19) tRAL(27) | )
SR2) | |1RAH(e) tASC(24 (CAH (25,

VIH-
A0-7 /X ROW m COLUMN W / / / /

vIL - ‘ }

tRCS(28) CWDI41) 1CWL(35)
RWDM2) (RWL(34)
- tAWD(43)

VIH -

e - / / / \ j / / /
CAC(E) tWP(33)
AA(T)
L 1OEA(48)
VIL - / .
' D5(36)] | 1DH{3
tcLZ(g) 10EZ(51
L tRACE)
VIHVOH - ' X// / ZZ
-3 HIGH-Z VALID DATA OUT VALID DATA (N
VILVOL -

34 1AA02-20-APR93



*XYUNDAI HY53C464 Series

FAST PAGE MODE READ CYCLE

1RASP{14) tRP(12)
w3
RAS \
viL- \ Z
1CSH(16) 1PC(3) tRSH(15)
1CRP(20) IRCD(18) 1CAS(1T} 1CPE@1) 1CAS(17) tCP(21) 1CAS(17) JCAP(20)
__ WH-
s / \ Z \ Z \ / /
1AR(26)
1RAD(18) tRAL(27)
tASR(22) | |1RAH[23) ASC(24) | | ICAH(2S) 1ASC(24) | |1CAH(RS) tASC(24) | | tCAH(25)
VIH
A7 L % ROW @ COLUMN W /% COLUMN %/ A COLUMN %/ /
VAT 1AAG7) WA(T) tAGH(28)
RCS(28 WoHEee), , _, [thoses) | woHes)| T, |thosie tRAH(30) |
VIH -
" / A\ \ N
VL~
tRAC(S) tCPA(8) tCPA(8)
1CAC(E) 1CAC(E) 1CAGHS)
1OEA |48) 1OEA(hS) 1OEA(19)
VNS
o /7 / / /
VIL
! } }
tOFF(10} OFF(10) L1OFF(10)
Joze tOEZ(51) _lcrze tOEZ(51) _lcize {OEZ(51
VOH -
- HIGH-Z VALID DATA OUT| VALID DATA OUT VALID DATA OUT s—
VOL-

FAST PAGE MODE EARLY WRITE CYCLE

tRASP(14) 1RP{12)
. VH- 3
RAS \ \—
VIL -
tCSH(16) tPC(3) tRSH{15)
tCﬁP 20) 1RCD(18) tCAS(17) . CP{21) tCAS(17) L 1CP@RY tCAS(17) {CAP(20)
VIH -
vIL — \ ; \ \
tAR(26)
tRAD(19) L tRAL(27)
1ASR(22) | | tRAH(23) tASC(24) tCAH(25) tASC(24) tCAH(25} M* 24) | ICAH(25)
VIH -, R
AO-7 m ROW @ COLUMN W ” COLUMN w M COLUMN W
VIL ~ I x A ]
{CWL{35) tCWL(35) tAWL(34)
tWCS 59)__ tWCH(31 IWCSH40) | | tWCH(31 tWCS 59)_. 1WCH(31
WP(33) | tWP(33) IWP(33)
" i (///111//N [//717777) [/, /.
viL - /
IWCR(32) tOEH(52) 1OEH(52)
10EH(52)
. .
. VIH - X W
Ok
Y o
DHR(28) tOED(50) tOED(50)
DS(36) tOH(37) DS(38] tDH(37, tDS(36) tDH(37,

VIH - ,
baos / VALID DATA IN

|

VALID DATAIN %

>

VALID DATA IN w
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¥YUNDARI HY53C464 Series

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

tRASP(14) tRP(1
 w—— %
RAS \ N
it~
tCSH(16} tPAWCH) 1RSH(15)
tRCO(18) 1CAS(17) 1CP@1 1CAS(17) 1CP2 ICAS(17) {CRP
VK- I
w ] \ /N /N /
tAR(26)
tRAD(18) . tRAL[27)
1AS) 1RAH3) 1ASC(24) | | 1CAH28) lascieq) | |icAH(es) pce | |canes)
VIHS
a7 m_@( ROW I@g COLUMN j« COLUMN E(/ / / X COLUMN I(/// /// / //
! J J
BWDUD 4 tCWL(GS)-—J —~ H-tows)
tAWD(43) ) AWD(43) AWDI{43) | e
RI50e) 1CWD(41) WR(33) 1CWD(41) WR(3g) tCWD(41) WP()
. WH- F
WE
W \j/ \j/ \:a[/
tAA(I7) tAA(17) tAA(17)
tCAC(E 1CAC(E 1CAC(E
L 10EA@S) |1oEAMe)
VYR, \
oF
viL-
10EZ(51
tRAG(S) tOEQ(5Q
tcLz(e) 1D§(3g) |4 - (OHED | DB~ pOHEN 37)
VIHVOH - & A 1cL2@) cLz@)
DQc3 N/} i—i % N 5—4 X }7
VILVOL - 4

RAS-ONLY REFRESH CYCLE

1RC(1)
RAS(13) 1RP{12)

VIH- b

" lCFTE@L tRPC(48)
o / \_/
o TR = NI 7 i

NQTE : OEand WE = “H'or"L"
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*XYUNDAI HY53C464 Series
%

CAS-BEFORE-RAS REFRESH CYCLE

thC(1)
1RP(12) tRAS(13) L 1RP(12)

=/ \ / \_

. /\ﬁ S L

E

Wl LT,

1OFF(10)
VOH = 3
D003 D HIGH-Z
voo—_
NOTE : AO-7and OE = "H'or*L"
HIDDEN REFRESH CYCLE (READ)
tRC(1) tRC(1)
tRAS(13) N 1RP{12) tRAS{13) tRPO2)
- vnH—_—!\ V \ f 3
viL- \_
{CRP tRCD(18) RSH(15) 1CHR(45) T tCRP(20)
VK- r
S vn.—J \\ Z
1AR(26) J
1RAD(18) |tRaLn |
1ASRR2) | | tRAH(23)  1ASC24) tCAH(Z5)

I 1) T 7 7
=y

« T S 77
S N

oLz@) OEZ(51)
VOH - \

DQo-3 HIGH-Z: VALID DATA OUT hg HIGH-Z
VoL - )
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*XYUNDAI

HIDDEN REFRESH CYCLE (WRITE)

RC(1)

HY53C464 Series

1RC(1)

VIH- !\

viL-

1RAS(13)

 tRP(12)

CRP| FL tRSH(15)
VIH-
CAS \
ViL-
tRAD(1
!ASRQ)_. tRAH! @3‘ 1CAH

tCRP(20)

VIH~
AO-7 ROW
VIL -~ )

COLUMN

X,

(I

i

1IRWL(34)

WP(33)

IWCH(31

E

w1,

//

tWCR(32)

i VIH~
OE
VIL~

tDH({37

s W IR

VALID DATA IN

i

/;

38
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‘XYUNDAI

HY53C464 Series

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

tRAS(19) tRP(12)
_ wH-
AAS
viL-
1CPT(47) tASH(IS
tC3A(44 1CHA45) 1CAS(17)
T
s Z \ / /
\ 1RAL(27)
m (CAH(25)
VIH =
SO, SN Y/
ViL~
READ CYCLE
1AAm) .
{RCS(28) tCACIE) sl
w LT
ViL -,
tROH(48)
b—Jtoeaag)
. WHS
= LI, h / I
1OFF(10)
L) 1)
VOH -
DQo-3 HIGH-Z g% VALID DATA OUT >7
voL-
WRITE CYCLE {AWL4)
L CWL(35)
WS40} tWCH(31)
R,
W
= W YT .
WP(33)
= i I
oE
VIL-,
1DS(36) {DH(37)
3 Y HIGH-Z { VALID DATA IN ‘ HIGH-Z
viL- \ '
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*XYUNDAI

HY53C464 Series

PACKAGE INFORMATION

300 mil 18 Pin Dual In Line (S)

A 3 1116

D

O
I LT L] JJJCJJ
0.915(23.241) ‘
0.895(22.733} !
0.185{4.899
0.180{4.064

0.082(1,575, ©.100f
I——‘—L ‘-—‘2—1 .145(3.883)
*] 0.080(1.270) "1 0'145 '333 0.250(8.350)

Wﬁw 0.040(1.018)
T 0.025(0.635)

0.085(1.651) _,l 0.021(0.533)
.140(3.556)
0.015(0.381) 0.14063

0.045(1.143) 0.120(3.048)

330 mil 18 pin Plastic Leaded Chip Carrier (F)

i W

I
0.483(12.522) I
0.487(12.370)
0.535(13.589)
0.520(13.208)

0.032(0.812) MIN 0.050(1.270)  0.085(2.413)
0.026(0.661) |‘ *| 0.060(1.524)
i \

[ 0.335(8.508)
0.320(8.128)

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)

UNIT : INCH{mm)

0.3008SC(7.620)

0.270(8.858)

0.135(3.428)

.!.ams_ JLootapase

0.008(0.200)

UNIT : INCH(mm)

0.013{0.320)
0.009(0.230)

0.222(5.838)
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‘XYUNDAI

HY53C464 Series

ORDERING INFORMATION

PART NUMBER SPEED | POWER | PACKAGE
HY53C464S 70/80/10 PDIP
HY53C464LS 70/80/10 | L-part PDIP
HY53C464F 70/80/10 PLCC
HY53C464LF 70/80/10 | L-part PLCC
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