“JYUNDAI
SEMICONDUCTOR

HYM532256 Series

256K x 32-bit CMOS DRAM MODULE

DESCRIPTION

The HYMS32256 is a 256K x 32-bit Fast page mode CMOS DRAM module consisting of eight HY534256 in 20/26
pin SOJ on a 72 pin glass-epoxy printed circuit board. 0.22uF decoupling capacitor is mounted for each DRAM.
The HYM532256M is a Tin-Lead plated and HYM532256MG is a Gold plated socket type Single In-line Memory
Modules suitable for easy interchange and addition of 1M byte memory.

FEATURES

esLow power dissipation
Max. CMOS standby 44.0mW
Max. TTL standby 88.0mW
Max. operating

Speed Power
60 3.96W
70 3.52W
80 3.08W
eSingle power supply of 5V+10%
oTTL compatible inputs and outputs
oFast access time
Speed tRAC tcac tPc
680 eons 20ns 40ns
70 70ns 20ns 40ns
80 80ns 20ns 45ns
oFast page mode operation

oCAS-before-RAS, RAS-only, Hidden refresh

o512 refresh cycles / 8ms

PIN DESCRIPTION

RASO, RASZ | Row Address Strobe

CAS0-CAS3 | Column Address Strobe

WE Write Enable
AQ-A8 Address Input
DQO0-DQ31 Data Input/Qutput
PD1-PD4 Presence Detect
vce Power (+5V)

Vss Ground

PIN CONNECTION

ar
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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 HYM532256 Series
PIN NAME BLOCK DIAGRAM
# NAME # NAME
1| Vss 37 | NC
2 | DQo 38 | NC iy s Focy I
3 | DQ1s 39 | Vss = P I
4 | pQ1 40 | CASO B B
5 | DQt7 41 | CAS2 s Dag——ona4
6 | DQ2 42 | CAS3 e §—o$
7 | DQ18 43 | CAST Aos WE
8 | DQ3 44 | RASO
9 | DQ19 45 | NC PR | oy IR
10 | Vec 46 | NC 1= pog———o0aw
11 | NC 47 | WE Ace !FE =
12 | A0 48 | NC ] p——orarz
13 | Al 49 | DQ8 o oad—ona1
14 | A2 50 | DQ24 aos W pas
15 | A3 51 | bQ9 [ |
16 | A4 52 | DQ25 = s pocs BRG]
17 | A5 53 | DQ10 §|*=  Dag——-oate
18 | A6 54 | DQ26 ﬁﬁ‘“
19 | NC 55 | DQ11 —] bog——ooazo
20 | DQ4 56 | DQ27 o= o ——e
21 | DQ20 57 | DQ12 AGS WE
22 | DQ5 58 | DQ28 -
23 | DQ21 59 | Vce @mol |cas  pafobas
24 | DQ6 60 | DQ29 12 = m—es
25 | DQ22 61 | DQ13
26 | bQ7 62 | DQ3o oy I
27 | DQ23 63 | DQ14 = pad——onaw
28 | A7 64 | DQ3T ros :£‘°‘,W‘£ o
29 | NC 65 | DQ15 WE
30 | Vce 66 | NC
31 | A8 67 | PDI1
32 [ NC 68 | PD2
33 | NC 69 | PD3
34 | RASZ 70 | PD4
35 | NC 71 NC
36 | NC 72 | Vss

PRESENCE DETECT PINS

PIN -80 =70 -80

PD1 Vss Vss Vss
PD2 NC NC NC
PD3 NC Vss NC
PD4 NC NC Vss
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*XYUNDARI HYMS532256 Series

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER RATING UNIT
TA Ambient Temperature 0to 70 °C
TSTG Storage Temperature -55 to 150 °C
VIN, VouT Voltage on Any Pin Relative to Vss -1.0t07.0 v
vce Voltage on Vcc Relative to Vss -1.0t07.0 \'/
los Short Circuit Output Current 50 mA
PD Power Dissipation 4.8 w

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 \
ViH Input High Voltage 24 - vcc+1.0 v
ViL Input Low Voltage -1.0 - 0.8 \'2

NOTE : All voltages are referenced to Vss.
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*XYUNDAI HYM532256 Series

DC CHARACTERISTICS

'A=0°C to 70°C, VCC =5V=+10%, VS§S =0V, unless otherwise noted.)

SYMBOL | PARAMETER TEST CONDITIONS [ SPEED | MIN. [MAX. [ UNIT | NOTE
u Input Leakage Current Vss=ViNsVcC + 1.0, 80| 80| mA
(Any Input Pin) All other pins not under test=Vss
Lo Output Leakage Current | VsssVour<Vcc, 10| 10| 4A
(High Impedance State) RAS & CAS at ViH
icc1 | Vee Supply Current, tRC=tRC (min.) 60 -1 720 | mA | 1,23
Operating 70 - | 640
80 - { 560
lccz | Vce Supply Current, RAS & CAS at ViH, -] 16| mA
TTL Standby other inputs>=Vss
Icca | Vee Supply Current, tRC =tRC (min.) 60 -1 720 mA | 1,3
RAS-only refresh 70 - | 640
80 - | 560
iccsa | Vcc Supply Current, tPC=tPC (min.) 60 -| 560 | mA | 1,23
Fast Page mode 70 - | 480
80 - | 400
lccs | Ve Supply Current, RAS & CAS = Vcc-0.2V - 8| mA
CMOS Standby
Icce | Vce Supply Current, tRC =tRC (Min.) 60 -| 720 | mA | 13
TAS-before-RAS refresh 70 - | 640
80 - | 560
VoL Output Low Voltage loL=4.2mA -| 04| V
VoH | Output High Voltage IOH=-5mA 24 -1V

NOTE :

1. lce, Iccs, Icc4 and Iccs depend on cycle rate.

2. lcc1 and Iccs depend on output loading. Specified values are obtained with the output open.

3. It depends on user whether column address is changed or not at least once while RAS =ViL and TAS =VIH.
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*JYUNDAI HYM532256 Series

AC CHARACTERISTICS

(TA=0°C to 70°C, VCC=5V+10%, VSS=0V, uniess otherwise noted.) NOTE: 1,2, 3
HYM532256M/MG
# | sYymeoL PARAMETER 60 -70 -0 UNIT | NOTE
MIN. [MAX. | MIN. [MAX. | MIN. | MAX.
11| tRC Random Read or Write Cycle Time 120 - | 130 - | 150 -| ns
2 | tRPC RAS to CAS Precharge Time 0 - 0 - 0 -| ns
31| trC Fast Page Mode Cycle Time 40 -| 40 -| 45 -| ns
4 | trHcP | RAS Hold Time from CAS Precharge 30 -| 38 -] 35 -| ms
5| tRac Access Time from RAS -| 60 -1 70 -| 80| ns |4910
6 | tcac Access Time from CAS -| 20 -] 20 -1 20| ms 4,9
7| tAA Access Time from Column Address -] 30 -| 35 -1 40| ns | 410
8 | fCPA Access Time from CAS Precharge -| 35 -| 35 -| 40| ns 4
9 tcz CAS to Output Low Impedance 0 - 0 - 0 -| ns 4
10 | tOFF Output Buffer Turn-off Delay 0| 20 0| 20 0f 20| ns 5
11| T Transition Time (Rise and Fall) 3| 50 3| 50 3| 50| ns 3
12 | tRP RAS Precharge Time 50 -| 50 -1 60 -| ns
13 | trRaS RAS Pulse Width 60 (10K | 70 {10K | 80| 10K | ns
14 | trasP | RAS Pulse Width (Fast Page Mode) 60 (100K | 70 HOOK | 80 [100K | ns
15 | tRSH RAS Hold Time 20 - 20 -| 20 -| ns
16 | tCSH CAS Hold Time 60 -] 70 -| 80 -| ns
17 | tCAS CAS Pulse Width 20 | 10K 20 | 10K 20 | 10K | ns
18 | tRCD RAS to CTAS 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 | tCRP CAS to RAS Precharge Time 5 - 5 - 5 -| ns
21 | tcP CAS Precharge Time 10 -1 10 -| 10 -| ns
22 | tASR Row Address Set-up Time 0 - 0 - 0 -| ns
23 | tRAH Row Address Hold Time 10 -1 10 -1 10 -| ns
24 | tasC Column Address Set-up Time Y] - 0 - 0 -| ns
25 | tCAH Column Address Hold Time 15 -| 15 -| 15 -] ns
26 | tAR Column Address Hold Time from RAS 50 -| 855 -| 60 -| ns
27 | tRAL Column Address to RAS Lead Time 30 -] 35 -1 40 -| ns
28 | trRCS Read Command Set-up Time 0 - 0 - 0 -| ns
29 | tRCH Read Command Hold Time (4] - 0 - 0 -l ns 6
Referenced to TAS
30 | tRRH Read Command Hold Time 0 - 0 - 0 -1 ns 6
Referenced to RAS
31 | tWCH Write Command Hold Time 15 - 15 - 15 -1 ns
32 | tWCR Write Command Hold Time from RAS 50 -1 55 -| 60 -1 ns
33 | twp Write Command Pulse Width 15 -1 15 -1 15 - ns
34 | tRWL Write Command to RAS Lead Time 20 -] 20 -1 20 -{ ns
35 | tow Write Command to CAS Lead Time 20 -] 20 -] 20 -| ns
36 | tDS Data-In Set-up Time 0 - 0 - 0 -| ns 7
37 | tDH Data-In Hold Time 15 -1 15 - 15 -| ns 7
38 | tDHR Data-In Hold Time Referenced to RAS 45 - 50 -| 58 -l 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 HYM532256 Series

AC CHARACTERISTICS

(continued)
HYMG532256M/MG
# | SYMBOL PARAMETER 60 70 80 UNIT | NOTE
MIN. |MAX. | MIN. | MAX. | MIN. | MAX. |
41 | tCSR CAS Set-up Time (CBR Cycle) 5 - 5 - 5 -| ns
42 | 1CHR CAS Hold Time (CBR Cycle) 15 -| 16 -1 15 -| ns
43 | tcet CAS Precharge Time (CBR Counter Test) | 40 -| 40 -| 40 -] ns
286 1CAD1-20-MAYSS
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*XAYUNDARI HYM532256 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 initifization cycles
instead of 8 RAS-only refresh cycles are required.

2. ViH(min.) and ViL(max.) are reference levels for measuring timing of input signals. Transition time is

measured between VIH and VIL and assumed to be 5ns for all inputs.

. Refer to the HY534256 data sheet for detailed information.

. 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.

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

. These parameters are referenced to CAS leading edge in early write cycles.

. twCs is not a restrictive operating parameter. It is 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 circult (high Im-
pedance) through the entire cycle.

9. Operation within the tRCD(max.) limit insures that tRAC(max.) can be met. trRcD(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 controlled by taa.

(S I ]

oONd

CAPACITANCE
(TA=25°C, VCC =5V+10%, VsS =0V, f=1MHz, unless otherwise noted.)
SYMBOL | PARAMETER TYP. MAX_ UNIT

CiN1 Input Capacitance (A0-A8) - 68 pF
CiN2 Input Capacitacne (WE) - 76 pF
CiN3 Input Capacitance (RAS0, RAS2) - 43 pF
CiNg Input Capacitance (CAS0-CAS3) - 17 pF
Coa Data Input/Output Capacitance (DQ0-DQ31) - 17 pF
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«XYUNDAI HYM532256 Series

TIMING DIAGRAM

READ CYCLE
A1)
RAS(13) \RP(12)

VKT — 3
RAS

viL- \ Z \_

tRCD(18} tRSH(15)
tCSH(16)
{CRP(20) | ___toasan cRP
VK- 7 \ —1
oAs VIL—, \ / /
e AR(26) JR—
\RAD(19]_ 1RAL(2T) ]
1ASR@2) | | tRAHRS) tASC(24)_ 1CAH(25)

VIH-
oo TN o XK oo 7777 77

VI~ ‘ !

l AA(T) tACH (29)
]_ggslgﬂ tRRH|

. 7 QL
WE

ViL—~

|_tcacs)
oz b tOFF(10)
tRAC(S) )

VOH - 7
HIGH-Z VALID DATA }—-——
voL-

EARLY WRITE CYCLE

tRC(1) _
n tRAS(13) " tRP{12)}

VM —_"_—\[
RAS \

viL-

- tRCD(18) 1RSH(15)
A 1ICSH(18)
CRPR, | wcasan ) L CRPRO) |
ViH - 7
VIL -,
___1AR(26)
tRAD(18} tRAL(27) J
tASR 1RAH(23) |_tASC(24) 1CAH(25)

VIK -~
o XX == X i

VL~ | |

tWCR(32 A
HCWL(35) o
tRAWL(34) .

L N /) Wi
WE

VIL

tWCS(40) ____tWCH@1)
_DHR(38) R
1DS(38) __1DH(3T7)

VIH-
oQ HIGH-Z VALID DATA } HIGH-Z

VIL- f
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*XYUNDAI

HYM532256 Series

FAST PAGE MODE READ CYCLE

tRASP(14) tAP(12)
VIH- !\ [
viL- \
tRHCP(4)
1CSH(16) 1PC(3) tRSH(15}
1CRP(20) tRCD(18) 1CAS(17) tCP(1) tCAS(1 1CPR1) ICAS(17) {CRP(20)
oy VIH - Z \ \ [
i/ )
hREe) |
tRAD(19) . 1RAL(27)
wshee) | [1RAHRS) tASC(24) | |1CAH(RS 1ASC(241| | tCAH(25) asc(eq) | | oA
VIH
ADDR % ROW COLUMN @ﬁ COLUMN %/ COLUMNM /
Vit~ f | L
1A AA WA 1RCHI38)
, RCS(28 RCAES)| 4y |thoses) | RCHEE] , _ |thoSes) tRRH(30) |
H
wE // f (Zﬂ
VL~
RAC(S) 1CPAE) tCPA(8)
1CAC(S) CAC(S] ICAC(S)
_aze oFF(E) iz OFF(I0  _tC12®) 10RF(10)
VOH - )
HIGH-Z VALID DATA VALID DATA VALID DATA }—
voL-
FAST PAGE MODE EARLY WRITE CYCLE
tRASP(14) RP(12)
VH- )
viL-
. RHCP(4)
1GSH(16) - _ tPc@) | 1RSH(15)
wcgppo)) [ 1RCDpg) L CAS(y | . tOPER1) CAS{17) 1CP(1 [ wcasen RP(20)
= ] \ £\ \ avi
ViL -
tAR(26)
RAD(1S) tRAL(27)
tAS| [1Rarea) wasgiea) | | 1cAH(eS wasgea | |1oaHis sied) | [tcAH
VIH = 3
AoOR ROW m COLUMN / /% COLUMN X/ 0; COLUMN %/ /
1CWL(35) 1 cwis 1RWL{34) ]
WCS(40) | IWCH(31, 1WCS|40] WCH(31 tWCS{40) 1WCH(31,
|| [twees WP(a3 | [wPe@3)
VK-
e /A /111, fHHI
VIL~ !
WCR(32) )
DHR(38) .
1ps@e)] [toHen | flaclelS LtpH 37 tps(as) | | tDH
VIH -
@ ZX VALID DATA W VALID DATA W /% VALID DATA %// / {
; d !
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*XYUNDAI HYM532256 Series

RAS-ONLY REFRESH CYCLE

RC(1)
1RAS(13) tRP(12)

s _—J\ \
| ope oy
vpeen i

o W IR = R T T T

NOTE : WE="H"or "L"

CAS-BEFORE-RAS REFRESH CYCLE

. v‘:: tRP(12) \ 1RAS(13) . 1RP(12) \_
Y 51" o T
w T
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NYUNDAI

HYM532256 Series

HIDDEN REFRESH CYCLE (READ)

tRC(1)

IRC(1)

VIH - 3
RAS \

VIL-

ccnPrgL

tRAS(13)

tAP(12)

tRAS(13)

—1RP(12)

tRCD(18)

tRSH(15)

CAS

VIH- #
VIL—

MSR@_

N\

tCHR{42)

CRP(20)

ADDR

VIL~ )

row S A

tncséa)

1RRH(30}

_ VIH =~
WE
VIL ~

i

N

/,

LIy,

1CAC
tAA(7)
1RACH tOFF(10)
tcLze)
VoR-, HIGH-Z _@ VALID DATA HIGH-Z
VoL -
HIDDEN REFRESH CYCLE (WRITE)
tRC(1) 1RG(1)
tRAS(13) L tRP(12) tRAS(13) . tRP{12)
S \ \ \
Ras VIL- 1CHR{42)
(GHPF}_ tRCD{18) tRSH(15) L tCRP(20)
____ VH-
oas VIL —_f \\ Z
tAR(28)
1RAD({19)
msn@* tRAH{23) SC(24] YCAH{ZE)
won 5T o YOX oo X 777 77
VL~ {
tRWL(34)
ICS{40 tWCH(31
tWP(33)
w WIS /1111, WY
WE
ViL -
TWCR(32)
tDHR(38)
0S8 | |woHEn |

VIH-
DQ
VIL-,

VAUD DATA

X/,

/

L

/L,

i\
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XYUNDAI HYM532256 Series

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

tRAS(13) 1RP(12)
VIH- ;_(#s
s viL- Z
1CPT(43) 1RSH(15)
41 1CHR42) 1CAS(17)
___ VH- 7
M- \ ! \ /

RAL (27)

[veces | [omizm,
S S Y/

css) |
w LU

1CLZ,
VOH -
HIGH-Z VALID DATA }—
VOL -~

WRITE CYCLE AWLEA

S S 01111

bQ

ViH - X
oQ HIGH-Z ' VALID DATA 'y HIGH-Z
viL—-

202 1CA01-20-MAY93

M 4675088 0001953 TT1L WA

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



*XYUNDARI HYM532256 Series

PACKAGE INFORMATION

72 pin Single In-line Memory Module (M ; Tin-Lead plated, MG ; Gold plated)

UNIT : INCH|
YRR +/-0.005(0.13)

4.250(107.85) —
_3.884{101.19) I 0.200(5.08) MAX.
-
ITHIII[IIHIHII]HIHIII[I T o [ T T TTEL T h L
0.250(8.35) . 0.054(1.37)
750(06.25) ] 0.047(1.19)
0.010(0.25)MAX.
0.041 +/-0.004(1.04 +/-0.10)
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*XYUNDAI

HYM532256 Serles

ORDERING INFORMATION

PART NUMBER SPEED POWER | PACKAGE | PLATING
HYM532256M 60/70/80 SIMM Tin-Lead
HYM532256MG 60/70/80 SIMM Gold
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