MYUNDAI £ HYM536400 Series

SEMICONDUCTOR /(&x 4M x 36-bit CMOS DRAM MODULE

DESCRIPTION Ve

The HYM536400 is a 4M x%&é Fast page mode CMOS DRAM module consisting of thirty six HY514100 in 20/26
pin SOJ ona 72 pin a$epo Xy printed circuit board. 0.22uF decoupling capacitor is mounted for each DRAM.
The HYM536400M/1S.a Tin-Lead plated and HYM536400MG is a Gold plated socket type Single In-ine Memory
Modules suitable, tgr easy interchange and addition of 16M byte memory.

%
FEATUR§§§" PIN CONNECTION

elLow er dissipation
fax. CMOS standby 198mW
_Max. TTL standby 396mW

\Max. operating 1
Speed Power
70 17.82W
80 15.84W

Single power supply of 5V+10%

TTL compatible inputs and outputs

Fast access time

Speed | tRac tcAC trc

70 70ns 20ns 50ns
80 80ns 25ns 50ns

oFast page mode operation

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

1024 refresh cycles / 16ms

PIN DESCRIPTION

T T T ™ T T I T T O T T
O O

RASD, RASZ | Row Address Strobe

CAS0-CAS3 | Column Address Strobe

WE Write Enable

A0-A10 Address input

DQO-DQ35 Data input/Output 72

PD1-PD4 Presence Detect

vce Power (+5V) QY
Vvss Ground _ ( \j\

This document is a general product description and is subject to change| wn,hout notice. Hyundai slectronics does not assume any
responsibility for use of circuits described. No patent licences are lmplled; \
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XYUNDAI HYM536400 Series

PIN NAME BLOCK DIAGRAM
# | NAME # | NAME - = - -
1] Vss 37 | DQ17 chso o o™ o= cas g
2 | DQo 38 | DQ35 foto W foo VE
3 | DQ18 39 | Vss S Dy o g e
4 D1 40 CASD Ac10 _WE A0-10  WE
5 | DQ19 41 | CAS2Z 1 % D [-o oee +—+ % D Da20
6 | DQ2 42 | CAS3 Aot0 WE a0 w’
7 | DQ20 43 | CAST | s o L s
] :ro 0Q3 ] S D j—o DQ21
8 gga 44 ]Nﬂc‘sa akgmo WE ° w;mo WE a
9 21 45 — —
1 irAs D Q4 - FAS D DoR2
10 vee 46 NC _1 mﬂ;o-w WE ° j—o 1 ﬁfmo WE °
1 NC 47 | WE — —
12 | AD 48 | NC g F{ B gui B Ry
13 Al 49 DQo —‘_&,""’_,ﬁ_ M__
14 232 50 gg? g o guEs Wgj*’m
15 51 0 2010 WE L_A0-10 WE |
16 | A4 52 | DQ28 1 g g oar - % g [0 Dazs
17 | A5 63 | DQ11 D10 WE 010 WE
18 | A6 54 | DQ2g | 1 mas D Doa - RS D Daze
19 | A10 55 | DQi2 10w’ 1o e
20 | DQ4 56 | DQ30 = o
I [fobee __ p—|ms D |- 027
2 0oz |5 [ 0am e e e B i,
5 58 31 1 RAS ] DaQio +——] RAS D j‘*’ DQes
23 DQ23 59 | Vce CAS [ ] Q
24 | D6 60 | DQ3z Lo w ===
25 | DQ24 61 | DQ14 o D oat e of7 =
26 | DQ7 62 | DQ33 Aoi0 WE | L _fot0 WE |
27 | DQ25 63 DQ15 ] % g baiz ga % g o baw
28 | A7 64 | DQ34 A10 WE_ 2010 _WE_|
29 | NC 65 | DQ16 - s D oata - 8 D [ Daet
30 VCC 66 NC ] CA:;HQ WE ° T CA:HO WE a
31 | A8 67 | PD1 | s o] oas g oo oose
32 A9 68 PD2 ] m;\qo-u) WE ° j mfn—w WE ¢
33 NC 69 PD3 +—— RAS ﬂT) DQ15 +—— RAS I _T D33
34 | RAS2 70 | PD4 Has o~ Hae o~
35 | DQ26 71 | NC e —
36 | DQ8 72 | Vss g oo pae e e
AC-10__WE AO-10_WE
| [emm Ll teas DQ3s
HE  oheo = e
PRESENCE DETECT PINS L_fot0 WE_| L a0 WE
AO-10
WE [
WE
PIN 70 80
PD1 Vss Vss
PD2 NC NC
PD3 Vss NC
PD4 NC Vvss
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XYUNDAI HYM536400 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 v
Vceo Voltage on VCG Relative to Vss -1.0t07.0 \
los Short Circuit Output Current 50 mA
PD Power Dissipation 22.68 W

NOTE : Operation at or above Absolute Maximum Ratings can adversely affect device reliabllity.

RECOMMENDED DC OPERATING CONDITIONS

(TA=0°C 10 70°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vce Supply Voltags 45 5.0 55 Vv
VIH input High Voltage 2.4 - vec+1.0 A
ViL Input Low Voltage -1.0 - 0.8 Vv

NOTE : All voltages are referenced to Vss.
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*XYUNDAI HYM536400 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

Iu Input Leakage Current Vss<ViNsVcc+1.0, -360 | 360 | uA
(Any Input Pin) All other pins not under test=Vss

Lo Output Leakage Current | VSS<VOUT<VCC, 10 10| #A
(High Impedance State) | RAS & CAS at ViH

lcct | Voc Supply Current, tRC =tRC (min.} 70 -13240 | mA | 1,23
Operating 80 - (2880

Iccz | Vce Supply Current, RAS & CAS at ViH, -1 72| mA
TTL Standby other inputs=Vss

lcca | Vee Supply Current, trC=tRC (min.) 70 -13240 | mA | 1,3
RAS-only refresh 80 - 2880

Icca | Vec Supply Current, trC=trC (min.) 70 - 12520 | mA | 1,23
Fast Page mode 80 - 12160

Iccs | Ve Supply Current, RAS & CAS = Vce-0.2v -| 86| mA
CMOS Standby

lcce | Vec Supply Current, tRC=1RC (mMin.) 70 -13240 | mA | 1,3
TAS-before-RAS refresh 80 - |2880

VoL | Output Low Voltage IOL=4.2mA -l 04l Vv

VoH | Output High Voltage loH=-5mA 2.4 -1V

NOTE :

1. [cey, lecs, [eca and Iccs depend on cycle rate.
2. lcc1 and IcCa 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 CAS =ViH.
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*HYUNDAI HYMS536400 Series

AC CHARACTERISTICS

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

HYM536400M/MG
# | sYMBOL PARAMETER 70 -80 UNIT | NOTE
MIN. [MAX. | MIN. | MAX.
1| tRC Random Read or Write Cycle Time 130 - | 150 -| ns
2 | tRPC RAS to CAS Precharge Time 0 - 0 -{ ns
3| trC Fast Page Mode Cycle Time 50 -{ 50 -| ns
4 | wrHCP | RAS Hold Time from CAS Precharge 40 -1 45 -| ns
5| tRAC Access Time from RAS -] 70 -1 80| ns [49,10
6| tCAC Access Time from CAS -1 20 -| 25| ns | 49
7] taa Access Time from Column Address -1 35 -1 40| ns | 4,10
8 | 1CPA Access Time from CTAS Precharge -| 45 -| 45| ns 4
9| toz CAS to Output Low impedance 0 - 0 -| ns 4
10 | tOFF Output Buffer Turn-off Delay 0| 20 0| 20! ns 5
11| T Transition Time (Rise and Fall) 3| 50 3| 50| ns 3
12 | tRP RAS Precharge Time 50 -| 60 - ns
13 | tRAS RAS Pulse Width 70 | 10K | 80| 10K | ns
14 | tRasP | RAS Pulse Width (Fast Page Mode) 70 POOK | 80 [200K | ns
15 | tRSH RAS Hold Time 20 -| 25 -1 ns
16 | tcsH CAS Hold Time 70 -| 80 - | ns
17 | tCAS CAS Pulse Width 20 | 10K | 25| 10K | ns
18 | tRCD RAS to CAS Delay 20 50| 20| 55| ns 9
19 | tRAD RAS to Column Address Delay Time 15| 35| 15| 40| ns | 10
20 | tcRP CAS to RAS Precharge Time 5 - 5 -| ns
21| 1cP CAS Precharge Time 10 -{ 10 -| ns
22 | tAsSR Row Address Set-up Time 0 - 0 -1 ns
23 | {RAH Row Address Hold Time 10 -1 10 -{ ns
24 | tasC Column Address Set-up Time 0 - 0 - ns
25 | tCAH Column Address Hold Time 15 -1 15 -| ns
26 | tAR Column Address Hold Time from RAS 55 -| 60 -| ns
27 | tRAL Column Address to RAS Lead Time 35 -1 40 -| ns
28 | tRCS Read Command Set-up Time 0 - 0 - | ns
29 | tRCH Read Command Hold Time 0 - 0 -| ns 6
Referenced to CAS
30 | tRRH Read Command Hold Time 0 - 0 -| ns 6
Referenced to RAS
31 | twcCH Write Command Hold Time 15 -1 15 -| ns
32 | tWCR Write Command Hold Time from RAS 55 -1 60 -| ns
33 | twp Write Command Pulse Width 15 -1 15 -| ns
34 | tRWL Write Command to RAS Lead Time 20 -] 25 -| ns
35 | tewi Write Command to CAS Lead Time 20 -| 25 -1 ns
36 | tDs Data-In Set-up Time 0 - 0 - ns 7
37 | toH Data-in Hold Time 15 -1 15 -| ns 7
38 | toHR Data-In Hold Time Referenced to RAS 55 -| 60 -| ns
39 | tREF Refresh Period (1024 cycles) -] 16 -| 16| ms
40 | twcs Write Command Set-up Time 0 - 0 -| ns 8
1CE02-10-MAYS3 509
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*XYUNDAI HYM536400 Series

AC CHARACTERISTICS

(continued)
HYM536400M/MG
# | sYmBoL PARAMETER 70 80 UNIT | NOTE
MIN. [MAX. | MIN. | MAX.
41 | tCSR CAS Set-up Time (CBR Cycle) 10 -1 10 -| ns
42 | tCHR CAS Hold Time (CBR Cycle) 30 -| 30 -| ns
43 | tcer CAS Precharge Time (CBR Counter Test) 40 -| 40 -| ns
44 | twrpP WE to RAS Precharge Time (CBR Cycle) 10 -1 10 -| ns
45 | twrH | WE to RAS Hold Time (CBR Cycle) 10 - 10 -| ns
510 1CE02-10-MAY?3
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*XYUNDAI HYM536400 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 inttilization cycles
instead of 8 RAS-only refresh cycles are required. The device should be carefully initialized to be

prevented from being entered into multi bit test mode.

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

measured between ViH and ViL and assumed to be 5ns for ali inputs.

Refer to the HY514100 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.

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

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

. twCs s 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 circuit (high im-
pedance) through the entire cycle.

9. Operation within the tRcD(max.) limit insures that tRAC(max.) can be met. trRCcD(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 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.

o sw

o ~N;

CAPACITANCE
(TA=25°C, VCC=5V+10%, Vss=0V, f=1MHz, unless otherwise noted.)
SYMBOL | PARAMETER TYP. MAX. UNIT
CiNt Input Capacitance (A0-A10, WE) - 240 pF
Cin2 Input Capacitance (RAS0, RAS2) - 100 pF
CiNa Input Capacitance (CAS0-CAS3) - 68 pF
Coa Data Input/Output Capacitance (DQ0-DQ35) - 35 pF
TCE02-10-MAYS3 511
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XYUNDAI HYM536400 Serles

TIMING DIAGRAM

READ CYCLE
Ll \ __ - - / . N
cqetm) CSH(16) . .
S P S
| LASR(22) | .Mmélpig T_M L tCAH(25) | e
o I WK |°°L” KTy,
‘ ol 1AM mﬂw
LN e | i
[0.¢] \‘/::,H p HIGH-Z: - Y, I VALID DATA E—
EARLY WRITE CYCLE
o V|v:: \ 1RAS(13) L BP(12) \—
0P = icas() ,_fcrPRg |
=W ] \ / /
R o TS B U

won WA v KUK m;“%}(///// T

/) ”—P@;m T
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*XYUNDAI HYM536400 Series

FAST PAGE MODE READ CYCLE

tRASP(14) 1RP(12)
= W N I N
1RHOP(4)
1CSH{16) 1PC(3) tRSH(15)
1CRPiZ0) | 1RCD(18) tcasi7) 1cP1) 1CAS(17) 1CP(21) CAS(17) JCRP(20)
= W/ \ / \ / \ /
wA(e)
1RAD(1 W 1RAL(27)
Asfe2) | [1RAHes) 4) | | 1CAHRS) ASC(24) | |1CAH(2S) 1ASCe | |1cares)
woon 12 K _ron IR_eosam RLHTR_coem RTLTIK eoeom XTI
WA RAR) tAA(7) RCH(20)
{Rdseea)| wories) | |, [thoses | monen| | T, Lthoses tRAH(30) )
s tRAC(S) 1CPAB) 1CPAE) )
[ 1cace) | cacis) | caces)
_lcze OFF(0)  _ItChZ() WOFFGO) i L1ORF(10)
Da VVOO’:.: HIGH-Z % VALID DATA VALID DATA VALID DATA }—
FAST PAGE MODE EARLY WRITE CYCLE
1RASP(14) 1RP{1
SR N
1RHCP(4)
CSH{16) 1PC(3) IRSH(15)
P tRCD(18) ICAS(17) . 1cPR1) 1CAS(17) 1CP(21) 1CAS(17) {CRP(20)
= o/ \ / \ / \ /
)
tRAD(1 tRAL(Z7)
1AsR(z2) | |1RAH29) 1ASC(24)| |1cAH(S) 1SCY) L1cAHEs 1nseEe | [ 1cAH
SN 1) ) = ), =
' i CWL(35) ' HCWL(35) 1RWL34)
westo | | werey wesio)| [weHEy wosfo) | | weniy
WP(33) WP(33) tWP(33)
= W (///1111/N (/111111 I
WOR(32)
tDHR(28)
1DH(E; [ DH

I s WA S Y, e W
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JYUNDARI HYM536400 Series

RAS-ONLY REFRESH CYCLE

_ { 1RAS(13) ! 1RP(12) \_
o an—_/ \_/

P i |
ST IR U

NOTE : WE="H"or "L

CAS-BEFORE-RAS REFRESH CYCLE

tRC(1)

tAP(12) tRAS(13) L RP(12)

ms / N\ / \__
e B\l - T
w T

N

VOH -/ 4
VoL ~ 4

HHHHHH

NOTE : ADDR="H"or "L
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*XIYUNDAI HYM536400 Series

HIDDEN REFRESH CYCLE (READ)

tRC(h) Ao
RAS(13] TTCE 1RAS(1a) Pl
ms N / \ /
viL- \_
WFQ__ WRCD(18) tASH(15) tCHRMZ) 1CRP(0)
. WH-
oas vn.—_/L \\ Z
1AR(26) 4
WRAD(19) tRAL{27)
wsRa) | [ RAHES)  scie]  ioan

S IR YY) I Y L T T

[P |y e
o T | ey N0 NI

1RAC(S) 1OFF(10)

1CL2(9)
VOH - N
0Q HIGH-Z: VALID DATA ' HIGH-Z:
VoL-
,

- ____\ RAS(13) B tFlPlL’é_,\ RAS(19) RP \_
_ wrgL 1RCD(18) RsH(1s) | 1CHR(2) toRPR0)
=7 N /
g = E—%@‘M pmi)
won T v KON °°LUM~‘M/////// T,
T i ;me:r)
W W ////4{"_/@2) J///// N,

10S(28]

w LI vwv°ﬁm)(/////////////////////////////////////////////A
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*XYUNDAI

HYM536400 Series

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

- v|v|(:: \ 1RAS(13) tRP(12) Jd
w0 o

A T A A
B ‘C.':Wm s, gooses | | oacl | ———iencﬂz

b 1 ez Mﬁ_@l VAUD OATA e
e/ 77 S N A

516
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*NYUNDARI

HYM536400 Serles

PACKAGE INFORMATION

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

4.600{116.84)

UNIT : INCH(mm)
TOLEFIANCé * +/-0.005(0.13)

— 4.250(107.85]

' 3.864{101.19)

W

(HENE _ HARH}
D
ERHEN  _REEHE
IHHEH ___HEEH}

p—llil

0.400(10.16) 0.054(1.37)
0.047(1.18)

1.285(32.
0.125 + /-0.002(3.18 + /-0.051}DIA
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HYM536400 Series

*XYUNDAI
ORDERING INFORMATION
PART_NUMBER SPEED POWER | PACKAGE PLATING
HYM536400M 70/80 SIMM__| TinLead
HYM536400MG 70/80 SIMM Gold

1CE02-10-MAY®3

518
B 4L75088 0002179 Sus WA
e ——




