“YYUNDAI & HYM536200 Series

SEMICONDUCTOR (Q 2M x 36-bit CMOS DRAM MODULE

O M
\/ =
DESCRIPTION \\O\W

AN

The HYM536200 is a ZMT@\Gii)it Fast page mode CMOS DRAM module consisting of sixteen HY514400 20/26 pin
S0J and eight H 'in 20/26 pin SOJ on a 72 pin glass-epoxy printed circuit board. 0.224F decoupling
capacitor is mounted for sach DRAM.

The HYM536200Mis a Tin-Lead plated and HYM536200MG is a Gold plated sacket type Single In-line Memory
Modules s%i@[éfor easy interchange and addition of 8M byte memory.

EN
A &I
FEATURES PIN CONNECTION

&\ L 4
ﬂ@v power dissipation
~\\Max. CMOS standby 132.0mw
” Max. TTL standby 264.0mW !
Max. operating
Speed Power
70 5.96W
80 5.30W
e Single power supply of 5V+10%
o TTL compatible inputs and outputs
oFast access time
Speed tRac tcac trc
70 70ns 20ns 50ns
80 80ns 25ns 50ns
oFast page mode operation a
oCAS-before-AAS, RAS-only, Hidden refresh
#1024 refresh cycles / 16ms

PIN DESCRIPTION

T I T T O O O A TS
O O

RAS0-RAS3 | Row Address Strobe

CAS0-CAS3 | Column Address Strobe

WE Write Enable

AQ-A9 Address Input

DQO-DQ35 | Data Input/Output ’2 (
PD1-PD4 Presence Detect p \\ >
Vee Power (+5V) ~O
Vss Ground

This document is a general product description and is subject to chan\ge; \;Jﬁhout notice. Hyundai electronics does not assume any
responsibility for use of circuits described. No patent licences are impl'(ed;/”
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*XYUNDARI HYM536200 Series

PIN NAME BLOCK DIAGRAM
# NAME # NAME
1| Vss 37 | bQ17 m_T” — — -
2 | DQo 38 | DQ35 RASD oIS ﬁ$§g‘,’ L
3 | DQ18 39 | Vss 2 P e oo | ¥
4 | DQ 40 | TASO
5 | bQ19 41 | CAS? [ 0o %% poo ]
6 | DQ2 42 | CAS3 o N e L £
7 | DQ20 43 | CASI : L f90 VE WE o
8 | DQ3 44 | RASO s ) - RAS
9 | bQzi 45 | RASI A = I— —F e o
10 | Vcc 46 | NC - — T
11 | NC a7 | WE ! O
12 | AD 48 | NC e b 20 —bar cxs [
= Dpre P2 K
13 | Al 49 | DQ9 o U D33 G a0
14 | A2 50 | DQ27
15 | A3 51 | DQ10 i O v < |
16 | A4 52 | DQ28 2 A ﬁg e __pae _ m“ Kl
17 | A5 53 | DQ11 — T T —T-T
18 | A6 54 | DQ29 s s sl
19 | NC 55 | DQi2 hos WE WE_soe
20 | DQ4 56 | DQ30 oA - I
21 | DQ22 57 | DQ13 RS2 S D12 __bao S =)
22 | DQ5 58 | DQ3I e % b %[
23 | DQ23 59 | vec |_see W P2wE o0 |
24 | DQ6 60 | DQ32 — o] - e
25 | DQ24 61 | DQ14 s ) T CAS I
26 | DQ7 62 | DQ33 (2 N B T
27 | DQ25 63 | DQ15 — . —
28 | A7 64 | DQ34 o 5 q cas|—
29 | NC 65 | DQ16 - o0 vE | WE_0g
30 | vee 66 | NC Chss 1 ]
31 | A8 67 | PD1 - oa TR v o
32 | A9 68 | PD2 s R - I
33 | RAS3 69 | PD3 S WE_fca
34 | RAS2 70 | PD4 —|7s S B ] -
35 | DQ26 71 | NC ooF Do = be  OF[
36 | DQ8 72 | Vss so WE wE a0 |
g L T e i s S ]
PRESENCE DETECT PINS oo - e
WE
PIN -70 -80
PD1 NC NC
PD2 NC NC
PD3 Vss NC
PD4 NC Vss
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YYUNDAI HYM536200 Series

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER RATING UNIT

TA Amblent Temperature 0to 70 °C

Ts1G Storage Temperature -55 10 150 °C

ViN, Vour Voltage on Any Pin Relative to Vss -1.0t07.0 Vv

vece Voltage on VCC Relative to Vss -1.0t07.0 \'

los Short Circuit Output Current 50 mA

PD Power Dissipation 15.52 W
NOTE : Operation at or above Absolute Maximum Ratings can adversely affect device refiability.

RECOMMENDED DC OPERATING CONDITIONS
(TA=0°C to 70°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vce Supply Voltage 45 5.0 55 v
VIH Input High Voltage 24 - Vcec+1.0 Vv
ViL Input Low Voltage -1.0 - 0.8 \J

NOTE : All voltages are referenced to Vss.

1CD02-20-MAY93
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*NYUNDAI HYM536200 Series

DC CHARACTERISTICS

(TA=0°C to 70°C, VCC =5V+10%, V55 =0V, unless otherwise noted.)

SYMBOL | PARAMETER TEST CONDITIONS [ SPEED | MIN. [MAX. | UNIT | NOTE

1] Input Leakage Current Vss<VINSVCC+1.0, -240 | 240 | uA
(Any Input Pin) All other pins not under test=Vss

o Output Leakage Current | Vss<Vour<Vcc, 20| 20| @A
(High Impedance State) | RAS & CAS at ViH

lcct vce Supply Current, tRC =tRC (min.} 70 - 1084 | mA | 1,23
Operating 80 - | 964

Iccz | Voc Supply Current, RAS & CAS at VIH, - 4| mA
TTL Standby other inputs=Vss

icca | Ve Supply Current, tRC =tRC (min.) 70 - {1084 | mA | 13
RAS-only refresh 80 - | 964

Iccs | Veo Supply Current, tPC =tPC (min.) 70 -1884 | mA| 123
Fast Page mode 80 - | 764

lccs | VCe Supply Current, RAS & CAS = Vcc0.2v -| 24| mA
CMOS Standby

Icce | Vcc Supply Current, tRC =tRC (min.) 70 - (1084 | mA | 1,3
TAS-before-RAS refresh 80 - | 964

VoL Output Low Voltage loL=4.2mA -1 04| V

VoH | Output High Voltage IoH=-5mA 24 -1V

NOTE :

1. 1ccs, Iees, Iccs and 1ccs 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 whils RAS = VI and CAS =ViH.
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*XYUNDAI HYM536200 Series

AC CHARACTERISTICS

{TA=0°C to 70°C, VcCc =5V+10%, V55 =0V, unless otherwise noted.) NOTE: 1,2, 3

HYM536200M/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| tpC Fast Page Mode Cycle Time 50 -| 50 -| ns
4 | tRHCP | RAS Hold Time from CAS Precharge 40 -| 45 -| ns
5 | tRAC Access Time from RAS -| 70 -| 80| ns [4,9,10
6 | tCAC Access Time from CAS -| 20 -| 25| ns | 49
7| taa Access Time from Column Address -| 3 -| 40| ns | 4,10
8 | tCPA Access Time from CAS Precharge -| 45 -1 45| ns 4
9| toLz CAS to Output Low Impedance 0 - 0 -| ns 4
10 | tOFF Output Buffer Turn-off Delay 0| 20 0| 20| ns 5
A o Transition Time (Rise and Fall) 3| 50 3| 50 ns 3
12 | tRP RAS Precharge Time 50 -] 60 -ins
13 | tRAS RAS Pulse Width 70 | 10K | 80 | 10K | ns
14 | trasp | RAS Pulse Width (Fast Page Mode) ) 70 100K | 80 [100K | ns
15 | tRSH HAS Hold Time 20 -1 28 -1 ns
16 | tcsH CAS Hold Time 70 -| 8o -| ns
17 | tCas CAS Pulse Width 20 | 10K | 25| 10K | ns
18 | tRCD RAS to TAS Delay 20| 50| 20| 60| 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 | tcP CAS Precharge Time 10 -1 10 -| ns
22 | tAsR Row Address Set-up Time 0 - 0 -] ns
23 | tRAH 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 -| 15 -| ns
26 | tAR Column Address Hold Time from RAS 55 -| 60 -| ns
27 | tRAL Column Address to RAS Lead Time 35 -| 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 | tweH Write Command Hold Time 15 -] 15 -1 ns
32 | tWCR Write Command Hold Time from RAS 55 -| 60 -| ns
33 | twp Write Command Pulse Width 15 -1 15 -| ns
34 | tRwL Write Command to RAS Lead Time 20 -| 25 -{ ns
35 | towL Wiite Command to CAS Lead Time 20 -| 25 -{ ns
36 | tDs Data-In Set-up Time 0 - 0 -{ ns 7
37 | tDH Data-In Hold Time 15 -1 15 -| ns 7
38 | tDHR Data-In Hold Time Referenced to RAS 55 -1 60 -| ns
39 | tREF Refresh Perlod (1024 cycles) : -{ 16 -] 16| ms
40 | twes Write Command Set-up Time 0 - 0 -| ns 8
1CDO02-20-MAY93 453
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XYUNDAI HYM536200 Series

AC CHARACTERISTICS

(continued)
HYM536200M/MG
# | SYMBOL PARAMETER 70 80 UNIT | NOTE
MIN. [MAX. | MIN. | MAX.

41 | tCSR TAS Set-up Time (CBR Cycle) 10 - 10 -1 ns
42 | tCHR CAS Hold Time (CBR Cycle) 30 -| 30 -| ns
43 | tcPT TAS Precharge Time (CBR Counter Test) 40 -1 40 -1 ns
44 | twRP WE to RAS Precharge Time (CBR Cycle) 10 -1 10 -| ns
45 | twrH | WE to RAS Hold Time (CBR Cycle) 10 -] 10 -| ns
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“XYUNDAI HYM536200 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 TAS-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 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 HY514400 and HY531000 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 TAS 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 circuit (high im-
pedance) through the entire cycle.

9. Operation within the tRCD(max.) limit insures that tRAC(max.) can be met. tRCD(max.) is specified as a refer-
ence point only. [f 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.

o s w

o ~ND

CAPACITANCE
(TA=25°C, VCC=5V+10%, Vss=0V, f= 1MHz, unless otherwise noted.)
SYMBOL | FARAMETER TYP. MAX. UNIT
CINt Input Capacitance (A0-A9) - 160 pF
Cinz Input Capacitance (WE) - 168 pF
CIN3 Input Capacitance (RAS0-RAS3) - 40 pF
Cing Input Capacitance (CAS0-CAS3) - 40 pF
Coa Data Input/Output Capacitance (DQ0-DQ35) - 35 pF
1CD02-20-MAY93 255
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-WYUNDAI HYM536200 Series

TIMING DIAGRAM

e S .
D&@L s 1CAS{Y 1CRP
A R 17
o TN 3 )@Mrw O
AT M%ﬁ

w TN XU

OFF(10)

cLzE -+

1RAC(S)

VOH -~ ¥,
oo HIGH-Z VALID DATA }————
voL- l

EARLY WRITE CYCLE

RC(1)
1RAS(13) . tRP(12)
ms \ N
viL
RCD(18] tRSH(15)
1CSH{16)
{CEP20) tCAS(1 1CRP(20)
__wHS
5 - / \ \ / [
AR
tRAD(18] 1RAL(27)
WSR2 | | tRAHEa) 1ASC(24) 1CAR(25)
VIH-
wwon (IR ow o W/ i
ViL— VA
tWOR(32]
1CWL(35)
HAWL(34)
S We(33)
We
Wil 1 " 1,
tWCS(40) WCH(31)
1DHA(38)
\DS(36) tDH@ED |
e
DQ HIGH-Z — VALID DATA 5 HIGH-Z
L~ 3 '
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*XYUNDARI HYM536200 Serles

FAST PAGE MODE READ CYCLE

1RASP[14) tRP(12)
__ ViH- 3
"o 1 N
RHCP{4)
CSH(16) tPC(3) 1RSH(15)
m tRCD(18) 1CAS(17) tCPE21 CAS(17) tCPE21) tCAS{17) (CRP(20) |
= W/ \ / \ / \ / |/
1AR(26)
wRAD(1 ' RALT)
" weRea) | |1 4) | [ 1caH(ERE) S04 | | 1CAH(S) 4) | | 1CAH 25)
won o 7/K_rom WKUKo XTHIHcoom WK OT R,
JPCsizs) | e tRCH@e ) |, anm;g, wCHEe) .ngs) tRRH(30) MH1
T \ X/ R\
- 1RAC) 1CPA(B) 1CPA(B)
| tcACE) | 1CAC(S] | 1CAC(E)
Joze LOFFe) Jopzm LoFFge | LIOF(10)
oQ VVZ: HIGH-Z % VALID DATA }% VALID DATA }M}—

FAST PAGE MODE EARLY WRITE CYCLE

1RASP(14) tRP(1.

w W N FN
1opPE) tACD(18) sl 1cAS(17) | , 1CPE21) 'CAS_lH]icig) 1CP(21) ";:::glm JORPES) |
s " f \ N /N avi
S M‘ﬁung? 1sopd) | | 1cAR(s)) WSCRY) | |ICARES) g2 Mi:’-u -
mm_@g FOW g@g COLUMN j@m COLUMN }@m oo W//// 111111/,
ol M@@_@_ﬂ e : w.cc:n_u_' woslia] M(;!Rwuw
| | wriag)| | | WP WP(E3)
. WWW»JW L vz T

{DH{37] @@_ 1DHE7) lpﬂ@_‘ D37
VAL

S/ ///)I%%Mm Y, ST Y, =
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“XYUNDARI HYM536200 Series

RAS-ONLY REFRESH CYCLE

tAC(1)
1RAS(13) 1RP(1:
—_—
w \ / \
m
= /) N/
VIL~
1RAH(23)

Jis
S/ IR

VOH-
oQ HIGH-Z
VoL -

NOTE : WE="H"or "L"

CAS-BEFORE-RAS REFRESH CYCLE

. . S tRAS(1Y) : 1RP(12) |
T \ / \__

w - T,

RP(,
1RPC|
1CP(21 41
!
WRP(44)] |oWRHI4S)
OFF(10)

N/ ] B

m
oQ
VoL~

NOTE : ADDR="H"or "L"

HIGH-Z

T
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*NYUNDAI HYM536200 Series

HIDDEN REFRESH CYCLE (READ)

s \ / \ / \_
(CRPF)_ IRCD(18) 1RSH(15) 1CHA42) {CAP(20)
Sl \ / |
SRz | _@m[z_gjm 'Aﬂii q CAH T'M
won WTTIR e XK __oom KT, 11/7{/// L
tRCS(2p) {RRHI0] ,_1 WRP(A4) [ IWEH(45)

w W | Leemy XU NI

1RAC(S) 1OFF(10)

tcLZ(g)
VOH -
DQ HIGH-Z:
voL- \

HIGH-Z

s

_ “’,'I::—‘\ 1RAS(13) F P(12) 4\ 1RAS(19) " HP(@_,\—
) KCRFFQL tRCD(18) tRSH(15) 1CHRA(42) tCRP(20)

= 7T R /

NI N N

= T T

/), S Df:@JX// LT
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XYUNDAI HYM536200 Serles

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

1RAS(13) 1RP(1
s \ / \

tCPT(43) tRSH(15)
41 CHR tCAS(17)
VK-
I §[ ]? \ /
RAL(@7)

f tASC(24)

o 2 TN, mom U

READ CYCLE L
1AA(T) tRAH(30)

IWRP{44] i

/R /e B 7

:

- - o S
- LEP(e | | wWRH(S), [woswo) | wonpn) m&

e/ RUimN - T
ViH- 1.@@!—. — }
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«XNYUNDAI HYM536200 Serles

PACKAGE INFORMATION

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

UNIT : INCH(mm)
TOLEM H +)I-O‘005(0.t3)
e 4.250(107.65) o
0.133(3.38) 3.884(101,18) _I 0.370(9.40)MAX

UL |

0.250 N4 F l % k ‘ k 0.125(3.17)MIN.
RO.062
(1.57) T O T T l
:::g:ua] L } F0.082 + /-0.004(1.57 + /-0.10) -+ .o.zso .35, ‘ - " 'gﬁ“r(::?s)
0.100(2. S4MIN.

1CD02-20-MAYS3 461

I 46575088 0002122 Thd WE

R R E—mEE—EEEEEEEEEES




HYM536200 Series

*XYUNDAI

ORDERING INFORMATION

PART NUMBER SPEED | POWER | PACKAGE | PLATING
HYM536200M 70/80 SIMM Tin-Lead
HYM536200MG 70/80 SIMM Gold
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