«XYUNDAI HY531000A Series

1M x 1-bit CMOS DRAM

DESCRIPTION

The HY531000A is the 2nd generation and fast dynamic RAM organized 1,048,576 x 1-bit. The HY531000A 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 HY531000A to be packaged in a standard 300mil 18
pin PDIF, 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. battery back-up 2.2mW (L-par)

Max. CMOS standby 1.1mW (L-pan) _og ™ o
5.5mwW —WE§ whars
Max. TTL standby 11.0mW Nel 4 15 [1 A9
Max. operating a0 14 Da8
Speed | Power MOe  vpm
60 467.5mW | wds b
70 | 412.5mW ‘ vees  ichae
80 | 357.5mW | e
- Single power supply of 5V+ 10%
+ TTL compatible inputs and outputs
- Fast access Time
[ Speed | trac | tcac [ tec |
| 60 60ns | 15ns | 40ns
|_70 70ns | 20ns | 40ns
! 80 80ns 20ns 45ns
+ Fast page mode operation BLOCK DIAGRAM
+ Read-Modify-Write capabllity
« CAS-peiore-RAS, RAS-only, Hidden refresh c 2
. 512 refresh cycles / 64ms (L-part) BT S §
512 retresh cycles / 8ms DATAN [ DATA CUT J
BUFFER BUFFER
_wEo— - AU DUV R I |
PIN DESCRIPTION L { I
[ CLOCK I R ’ T
RAS Row Address Strobe 7715"7“"“7 e s
CAS Column Address Strobe r,, - rowm« - 7 —
WE Write Enable ood 3 "“ED%‘?“E“ 17 7 oreoven
A0-A9 Address Input Mos ©
D Data Inpur aedt ::::sf:;q o ek
Q Data Output Meds u
fVco Power (+ 5V) wod § { 255‘:‘2’;
[ Vss Ground wod L g now evor
49 0= R HOW ! DECODER 1048576 x 1
# HEDECODER i
Il

._.4

RAS CLOCK ‘ I S”E'SBTI::TE © vee
ATOR . © vsSs
GENERATO! SENERATOR s

This document is a general product description and is subject to change without notice Hyundai electronics does not assume any
rasponsibility for use of circuits described. No patent licences are implied
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N YUNDAI HY531000A Series

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER RATING UNIT
TA Ambient Temperature Oto 70 °C
TsTG Storage Temperature -55to 150 C
VIN, VouT Voltage on Any Pin Relative to Vss -1.0t0 7.0 V'
"~ Vee Voltage on Vcc Relative to Vss -10t07.0 v
~ los Short Circuit Qutput Current 50 mA
__Pp Power Dissipation 0.90 ‘ w
TSOLDER Soldering TemperaturgeTime 260010 | “Cesec
NOTE : Operation at or above Absolute Maximum Ratings can adversely affect device reliability.
RECOMMENDED DC OPERATING CONDITIONS
(TA=0'Ct0o 70°C)
SYMBOL PARAMETER MIN. TYP. [ MAX. ] UNIT
vce Supply Voltage 45 5.0 ! 55 ! Vv
__ViH Input High Voltage 2.4 - Vee+1.0 A
VL input Low Voltage -1.0 - 0.8 Vv

“NOTE : Al voltages are referenced to Vss.
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*XYUNDAI

DC CHARACTERISTICS

(Ta= 0°C to 70°C, Vcc= 5Vt 10%, Vss= OV, unless otherwise noted.)

HY531000A Series

SYMBOL | PARAMETER TEST CONDITIONS SPEED/ | MIN. TMAX [ UNIT | NOTE
POWER
iLl Input Leakage Current Vss< VING Vee 10| 10| pA
(Any Input Pins) All other pins not under test= Vss
ILo Output Leakage Current Vss< VouTg Vee 10| 10| pA
{High Impedance State) | RAS & CAS at ViH
Icct vce Supply Current, tRC= tRC (min.) 60 85| mA| 123
Operating 70 -| 75
80 65
Iccz | Vcc Supply Current, RAS & CAS at ViH, 2| mA
TTL Standby other inputs> Vss
lcca | Vec Supply Current, tRC= tAC (mMin.) 60 -| 8 mA| 13
RAS-only refresh 70 -1 75
B0 -| 65
lcca | Vcc Supply Current, tpc= tPc (min.) 60 - 70 mA | 123
Fast Page mode 70 55
80 -1 45
lccs | Vec Supply Current, RAS & CAS: vee-0.2v - 11 mA
CMOS Standby L-part 0.2 5
lcce | Vcc Supply Current, tRC= tRC (min.) 60 85| mA| 13
CAS-before-RAS refresh 70 75
80 65 .
lcc7 | Vec Supply Current, tAC= 125us, tRASK -1300] pA | 145
Battery Back Up CAS= CBRcycling or 0.2V 300ns :
{L-part only) WE= vcc-0.2v :
AD-A9= Vcc-0.2Vor 0.2V tRAK - | 400 f
D= Vcc-0.2V, 0.2V or open 1us |
Q= open i :
VoL | Output Low Voltage loL= 4.2mA -l 04l v ;
VoH | Output High Voltage IoH= —5mA 24 -l v 1
NOTE :

1.
2. icc1 and Iccs depend on output loading. Specified values are obtained with the output open.
3.

4. Only tRAmax.)= 1us is applied to refresh of battery backup but tRagimax.)= 10us is applied to normal func-

5.

Icc1, Iccs, Icce, Iccs and Icc7 depend on cycle rate.

It depends on user whether column address is changed or not at least once while RAS= ViL and CAS= ViK.

tional operation.
lccs(max.}= 0.2mA and IcC7 are applied to L-part only(HY531000ALS and HY531000ALJ).

1AB01-20-MAY95
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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

HY531000A Series

HY531000AS/AJ/ALS/ALJ
# | sYmsoL PARAMETER -60 -70 80 UNIT | NOTE
MIN. [MAX. | MIN. [MAX. | MIN. |MAX. |
1 tAC Random Read or Write Cycle Time 110 -] 130 - | 150 -| ns
2 | tAwC Read-Modify-Write Cycle Time 130 - | 155 -| 175 -| ns
3| trc Fast Page Mode Cycle Time 40 -| 40 -| 45 -| ns
4 | tPRWC | Fast Page Mode Read-Modify-Write 60 -| 65 -] 70 -| ns
Cycle Time
5! tRAC | Access Time from RAS -| 60 -1 70 80 | ns (49,10
6, tCAC Access Time from CAS -1 15 -1 20 -| 20| ns | 49
7| tAA Access Time from Column Address -| 30 -1 36 -| 40| ns | 410
8 | tcPA Access Time from CAS Precharge -] 35 -] 35 -| 40| ns 4
"9 toz TAS to Output Low Impedance 0 - 0 - 0 -1 ns 4
"10 | toFF Output Buffer Turn-off Delay 0| 20 0 20 0| 20| ns 5
11T Transition Time (Rise and Fall) 3| 50 3| 50 3| 50| ns 3
112 | tRP RAS Precharge Time 40 -| 50 -| 60 -| ns
.13 | tRAS RAS Pulse Width 60 [ 10K | 70| 10K | 80| 10K | ns
‘14 | trasP | RAS Pulse Width (Fast Page Mode) 60 100K | 70 100K | 70 (100K | ns
15 | tRSH RAS Hold Time 15 -] 20 -1 20 -] ns
"16 | tCSH CAS Hold Time 60 -1 70 -| 80 -i ns
17 | tcas CA?S Pulse Width 15 | 10K 20 | 10K | 20 10K | ns
18 | tRCD RAS to CAS Delay 20| 45| 20| 50| 20| 60| ns 9
19 | tRAD RAS to Column Address Delay Time 15| 30| 16| 35 15| 40| ns 10
20 | tcmp CAS to RAS Precharge Time 5 - 5 5 -| ns
21 | tcp CAS Precharge Time 10 10 10 -1 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 - 15 ns
26 | taR Column Address Hold Time from RAS 45 50 55 ns
27 ] tRAL Column Address to RAS Lead Time 25 35 40 -| ns
28 | trRcs Read Command Set-up Time 0 0 Q ns
29 | tRCH Read Command Hold Time 0 - 0 0 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 45 -] 50 -1 55 ns
33 | twp Write Command Pulse Width 10 -] 15 -| 15 -[ ns
34 | tRWL Write Command to RAS Lead Time 15 -l 20 -1 20 -| ns
35 ! tcwr | Write Command to CAS Lead Time 15 - 20 - 20 -| ns
36 , tDS Data-In Set-up Time 0 - 0 - 0 -| ns 7
37 | toH Data-In Hoid Time 15 -1 15 -1 15 -| ns 7
38 | tDHR Data-In Hold Time Referenced to RAS 45 -1 50 -| 55 -| ns
39 | trer Refresh Period (512 cycles) -| 8 -1 8 -1 8] ms
1‘ L-part -| 64 -| 64 -| 64 11
40 | twcs | Write Command Set-up Time 0 - 0 - 0 - | ns 8

14

1AB01-20-MAY95



*HYUNDAI

HY531000A Series

AC CHARACTERISTICS

{continued)

1AB01-20-MAY95

HY531000AS/AJ/ALS/ALJ
# | symBoL PARAMETER -60 -70 -80 UNIT | NOTE
MIN. [MAX. | MIN. | MAX. . [MAX.
41 | tcwp CAS to WE Delay Time 15 -] 20 -{ 20 -| ns 8
42 | tAwp | RAS to WE Delay Time 60 70 -| 80 -| ns 8
43 | tawp Column Address to WE Delay Time 30 -] 35 -1 40 -| 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 | tcpwp | WE Delay Time from TAS Precharge 30 35 35 -| ns 8
49 | tRHcp | RAS Hold Time from CAS Precharge 30 35 | 35 -] ns
15



X YUNDAI HY531000A Series

NOTE :

1. Aninitial 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.

2. AC measurements assume tT= 5ns.

3. ViH(min.) and ViL{(max.) are reference levels for measuring timing of input signais. Also, transition times are
measured between ViH and VIL.

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

5. toFr(max.) defines the time at which the gutput achieves the open circuit condition and is not referenced to
output voltage levels.

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

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

8. twcs, tRWD, tcwD, tawD and tCPWD 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. If tRwD> tRwD(min.),
tcwo= tcwp{min.), tawn> tawp(min.}, and tcPwD2 tcPwo({min.), the cycle is a Read-Modity-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.

9. 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 controlied 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 controlled by tAA.

11.tREAmMax.)= 64ms is applied to L-part only (HY531000ALS and HY531000ALJ).

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

SYMBOL PARAMETER TYP. MAX. UNIT
CiNt Input Capacitance (A0-AS, D) - 5 pF
CIN2 Input Capacitance (RAS, CAS, WE) - 7 pF
Cout Qutput Capacitance (Q) 7 pF
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*AYUNDAI HY531000A Series

TIMING DIAGRAM

READ CYCLE
tRC(1)
1RAS(13) 1AP(12)
w3
| ] \
tACD(18) (RSH{15)
1CSH(16)
P(20) ICAS(17) CRPR0)

e VIH=
§ AN / /

viL -

tAR(26)
1RAD{19) RAL{27)
tASR([22 RAH(23; 1ASC(24 tCAH(25

S/ S 1), SR (/L

N Ny,

J ICAC(6)
1cLz9)

e tOFF(10)
WRAC(S]
Q \:’(();:: HIGH-Z ; I VALID DATA }—
EARLY WRITE CYCLE
HRC()
tRAS{13) N tRP(12)
o —
tRCD{18) tRSH(15)
e | UL e ] |
CAS \‘II’I: ) ’ V \ \ / .
I A .
L RADPS] L | wmaueEn o
e [ wscy | | canps) |
/) N I i
) mcniaa; T lewias, L
. L _AWLa4)
w I, /////////\£ R e /A
wesigo) | L. woHpn
B 'L:;:g: | o]
o ‘\l": ) HIGH-Z g VALID DATA 7} HIGH-Z
Q vor, HIGH-2
vOoL —
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*NYUNDAI

READ-MODIFY-WRITE CYCLE

HY531000A Series

RWC(2)
tRAS(13) L tAP(12)

VIH -~ 3
RAS N\

viL—

CSh(16]
IASH{t5)
P20 tRCD[18) 1CASI17 1GRP(20

VIH-
[ } \\ /

VIL—,

1AR26)
RAD(19, tRAL27)
1sR(22, | | 1RAN[23 1ASC(24 ICAH(S}

VIH-
SN/ I ) SN (Y L

VIL =, yd

tRscies; | ICWD(41) tCWL(35)
B IRWD][42) tRWL(34)
1AWD;{43)

/T

[l

IV

WP(33,

1CACIS)
1AALT)
0S(36)] | 1037}
I/ A T Y
o VAUID CATA
viL~ / / / i / /
LicLzigy OFF{10)
tRACS;
VOH— 7@
Q HIGH-Z VALID CA™A }—
VoL -
FAST PAGE MODE READ CYCLE
o e . 1RASP(14) _ o 1RE|12)
v 3
FAS
viL~ \
- __IRHCP43; i
L o _TCSH{tE) . L=l T D __RSH{15; —
KGAP20)] | . tACD(18) L ICAS(IT) ) ICPRYy _ L 1CASQT) L 1CP@Yy S [ rcAsur) LICRP(20)
L wH—j g \
TAs
Vit -, 3
___wA@e) || g
L mADgg) A RaLEn
1asR22)] |RAHE3) U\g'.t::“(zg1 Licar(25) | 1aC(24), | 1CAM2S) us.c@.j Licanes)
VIHS E s - E
A0-9 % ROW COLUMN % COLUMN W% COLUMN W//// ///////
VIL f k A /
l, WAT b A7 R i LT | tRCH(ga)
yACs (28] RCH(29Y) 4 .tHCSVZB\1 wcHEze, | o Lifcsies [CITTE ) N
o vm-/ 7
WE !
W/ / X7
L wRACE) | i ICPA(B; X L owcrag ||
1CACS) | _Jcegﬁj | 1cacs,]
'I' 29 OFFII0 JICLz(3) eFFge  Jioyza: LIOGFI10)
VOH - Ba . §
a voL HIGH-Z VALID DATA VALID DATA VALID DATA }—
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HYUNDAI HY531000A Series

FAST PAGE MODE EARLY WRITE CYCLE

tRASP(14 |, tRP(12)
VIH— 3
RAS \
ViL—
1AHCP|49)
tCSH(16) 1PC(3) IRSH(15)
P{20] tRCDy18) 1ICAS(17) tcP{21 tCAS(17) tCP(21) 1CAS(17) 1CRP{20,
VIH~
TAS j X /! N / /l‘
VIL -
1AR{26,;
1RAD(18, RAL(27)
tASH 22 IRAHR23)  1A4C(24] tCAH(25] 1A§C(24] 1CAH(25] 1ARC(24; lCAH(ZS
VIH -
A0-9 % ROW COLUMN COLUMN COLUMN W/// /////////
VIL ~ ! z
1CWL{35} 1CWL(35) 1RWL(34)
tWCS(40) IWCH(31, (WCSBQ)‘ tWCH[31 !WCSP_OL IWCH(31
WP(33) WP(33) WP(3Y)
S D, Y
WE
viL -, / / L
IWCR(32}
1DHR(38)
ES 36] tDM(37] S {38 1DH37) S (36, 1DH{37)
VIH-
o M TITTTITITIR wown XITITIK wwomn XILTIR oo LTI
ViL ~ 4L
VOH -
HIGH-Z
VOL -
FAST PAGE MODE READ-MODIFY-WRITE CYCLE
tRASP(14) L_1RPy12)
VIH— 3
RAS \ \
VIL—
b _ . WHCP49) |
b tesmpe . wRwcly | b 1RSH(15)
GRPEOY) | IRGOUEL . L CAS(ZL | UCPRIY | ICAS(T) booeasan 4| t0RPQ
. VIH- - /
CAS \ /
ViL _j \ ¥
L 1AR(Z6)_ o CPWD(B) | cPwous
| 'RAD(19) d o wmAayen
1AsR22; | [tRARER3,  tA4C(2¢)] | tCAM2S) | C(24) | | ICAH(25] 1CAH(25}
VIH v y B
AD-9 % ROW @ COLUMN W COLUMN W / g COLUMN W/ / / //////A
VIL ~ /
Lo L e ———_ ICWLIE) b~ H H-cwLes)
L | wawpiay | Pe) | tawous ) L | 1awouy b v
whsie] | owouy | ) L__tcwoun | Lwpidd L_cwow | | awelsy
. VIH-- -
ViL -
WA hAA7) \taAp7))
tCACIBP—— 1 tCAC(6 CACEr-— ’j
D§36 105436} [1OHE]; 1D5(36Y |1DH(37)
VIM-—~ ¥
S A A e T e YA
VIL - i - h / -
L 1RAC(S; o | 1ICPA®) { 1CoA(8;
16L2(3) 71 .lgffﬂgl. lpf.'(ll))_‘l L2(9} tOFF| 1‘ )
VCH -
HIGH-Z VALID DATA VALID DATA VALID DATA 5—
VOL — % -
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HYUNDAI HY531000A Series

RAS-ONLY REFRESH CYCLE

tRC(1)

G \ / \___

o/ \/
K1 LT LT

oo IR

NOTE WE-="H" or "L’

CAS-BEFORE-RAS REFRESH CYCLE

X S 2
. B Y

< =
¢
§
S
:
g
[

NOTE : A0-9 and WE="H" or "L"
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HYUNDAI HY531000A Series

HIDDEN REFRESH CYCLE (READ)

w TN - | N
| — L
=TT Q /
wo VTN z@f’j T,
|RCS{2_‘) RRRRRRR b——]
/111 R OO 1A
,,,,,, » -

(G TRCY)
" RA3(1Y) weps 1RAS(13) DBt ]
ik 3 !
RAS
viL~ - f
ICRP on L RCO|:8; IRSHIIS, 1 1CHR{45) r s
| N |
vk | .
CAS
Vi - A /
koo

1AR{26;

o TN =/ S ——
E

V////W///////////// YT,

. c:://///////////oi

ththththth

S ST l,'E(////////////////////////////////////////////A

HHHHHH
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HYUNDAI

HY531000A Series

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

tRe(12)

o\

tRSH(15;

IRAS{13)
) ik - S
‘ ‘ tCPT(AT

CER{44, 1CHR:45} tCAS(17)

ViH—

CAS
VIL -~
! d

A S A

READ CYCLE wy

tARH{30)

N/

23
/r

HHHHHH

AAAAAAAA

A

WRITE CYCLE

w T _' NS /11

LIDS36 L OHIT

AAAAAAAA u
+ HIGH-Z t ‘

READ-MODIFY-WRITE CYCLE ‘ ﬁ

~ ) |,

S

AAAAAAAAA

D W

porsp

ICLZ(9)
i 1CL 1

>___
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HYUNDAI

HY531000A Series

PACKAGE INFORMATION

300 mil 18 pin Plastic Dual In Line Package (S)

| N e O o Y v Y s S5 Y e S |

|

’ — SR S P S W

0.885(22 479)

‘ 786521571 -
018004 572 0.300BSC(7.620
R e [07853.837; 0.2957.493)
L3068 GE:C‘ .015085C 2 s60; |  orasess 0'275(5'905'
d] 0.050(1 270; il 0.135(3.429) 275 )
_ I )
I ﬂ = 1‘—‘ |
Eﬁf ]FDU e
U 4+ o035(0889
P
S0t 2700 "1 0 0210.633) 0.020(0.508) 3-110eg 0.013(0.380
0.050{1 270 e [2027%(0.533 ! 0 140(3.556) de
0 0300.762) oo«s(o.aos. 013003 28] 0.008{D. 200;
300 mil 20/26 pin Small OQutline Package (J)
= v_( UNIT  INCH{mmy
‘[’
% j
‘Y |
() |
o
STICITILIL 1111[1:.(.4[
' . © 343(8 636,
o ¢ a*? :: :‘fl’ - 0 3325473,
03057 747,
00320813 029517 493)
™ 5 02610 6651 014813 759)
0 138(3 505)
} -- - . 3 _.£0098(C 2285} ( N §
Q0075(C 13C5; J
TF T [ o - -
JUVT UL ) ;
\]L. T lf 1 '(J
| ; L[ 27,0 508, 02746 360} [0032\0 a13)
~o b= - 005012718SC -=f ¢ 260(6 60a) '0025(0 660}

C 0160 406

UNIT : INCH{mm)
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HYUNDAI

ORDERING INFORMATION

H_YS31ODOA Series

PART NUMBER SPEED POWER | PACKAGE
. HY531000AS 60/70/80 PDIP
| HY531000ALS | 60/70/80 | L-pan | PDIP
| HY531000AJ 60/70/80 S0J
| HY531000ALJ 60/70/80 | L-part soJ

24
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