*XYUNDAI

HYM581600 M-Series

16M x 8-bit CMOS DRAM MODULE

DESCRIPTION

The HYM581600 is a 16M x 8-bit Fast page mode CMOS DRAM module consisting of eight HY5116100 in 24/28
pin SOJ or TSOP-Il on a 30 pin glass-epoxy printed circuit board. 0.22u4F decoupling capacitor is mounted for

each DRAM.

The HYM581600M/LM/TM/LTM are Tin-Lead plated socket type Single In-line Memory Modules suitable for easy

interchange and addition of 16M byte memory.
FEATURES
eLow power dissipation

Max. battery back-up 26.4mW (L-part)
Max. CMOS standby 17.6mW (L-part)

PIN CONNECTION

O

44.0mwW
Max. TTL standby 88.0mW
Max. operating
Speed Power
60 3.96W
70 3.52wW
80 3.08W

Single power supply of 5V+10%
TTL compatible inputs and outputs
Fast access time

Speed tRAC tcac trc
60 60ns 15ns 40ns
70 70ns 18ns 45ns
80 8ons 20ns 50ns

eFast page mode operation
o CAS-betore-HAS, RAS-only, Hidden refresh
04096 refresh cycles / 256ms (L-part)

4096 refresh cycles / 64ms

PIN DESCRIPTION

RAS Row Address Strobe
CAS Column Address Strobe
WE Write Enable

AO-A11 Address Input

DQ0-DQ7 Data Input/Output
vce Power (+5V)
Vss Ground

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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«NYUNDAI HYM581600 M-Series

PIN NAME BLOCK DIAGRAM
# NAME
1 vece
2 o g
3 rg11
4 A0 ——] FAS O DaQt
5 | A1 7R : -
6 | b1 s e s
7 | A2 g oo
8 | A3 211 9
9 | Vss = . o
70 | DQ2 Hans "
1 | Ad : i o
12 | A5 ] I ey
13 | DQ3 |_ag11 9
14 | A6 +—— AR g—1-0as
15 | A7 s 9
16 | DQ4 i s
17 | A8 T 1% - I I
18 | A9 s
19 A10 L—JRAR [» jODO'I
20 | D@5 N b 9
21 | WE Aot ::i_wf—
22 | Vss
23 | DQ6
24 | AN
25-| DQ7
26 | NC
27 | RAS
28 | NC
29 | NC
30 | vee
0 18001-01-FEBS4
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XYUNDAI HYM581600 M-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 \
vce Voitage on VCC Relative to Vss -1.0t07.0 Vv
los Short Circuit Output Current 50 mA
Po Power Dissipation 5.6 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 Vv
VIH Input High Voltage 24 - Vcc+1.0 \
VL Input Low Voltage -1.0 - 0.8 \
NOTE : All voltages are referenced to Vss.
1BDO1-01-FEB94 91
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XYUNDAI HYM581600 M-Series

DC CHARACTERISTICS

(TA=0°C to 70°C, VCC =5V+10%, V5S =0V, unless otherwise noted.)

SYMBOL | PARAMETER TEST CONDITIONS SPEED/ | MIN. [MAX. | UNIT | NOTE
POWER
L7} input Leakage Current Vvss<VIN<VCC +1.0, -80 | 80 | uA
(Any Input Pin) All other pins not under test =Vss
ito Output Leakage Current | VSs<VouT<VCC, -10 | 10 | uA
(High Impedance State) | RAS & CAS at ViH
Icci vce Supply Current, tRC =tRC (min.) 60 -| 720 | mA | 1,23
Operating 70 - | 640
80 - | 560
lccz | Ve Supply Current, RAS & CAS at VIH, -] 16 [ mA
TTL Standby other inputs=Vss
lcca | Vco Supply Current, tRC=1tRC (mMin.) 60 -l 720 mA | 13
RAS-only refresh 70 - | 640
80 - | 560
lcca4 | Ve Supply Current, tPc =tPC (min.) 60 -| 560 | mA | 1,23
Fast Page mode 70 - | 480
80 - | 400
lccs | Vcc Supply Current, RAS & CAS = Vcc-0.2v - 8| mA
CMOS Standby L-part -| 3.2 5
lcce | Vcc Supply Current, tRC =tRC (min.) 60 -1 720 i mA | 13
CAS-before-RAS refresh 70 - | 640
80 - | 560
Icc7 | Vcc Supply Current, tRC =62.5us, tRAS < -| 28| mA | 145
Battery Back Up TAS =CBR cycling or 0.2V 300ns
(L-part only) WE =Vce-0.2V
A0-A11=VCcc-0.2V or 0.2V tRAS < -| 4.8
DQO0-DQ7 =Vcc-0.2V, 0.2V, 1us
or open
VoL Output Low Voltage lOL=4.2mA -1 04| V
VOH Output High Voltage I0H=-5mA 2.4 -i Vv

NOTE :

Icct, lces, Icca, Iccs and Icc7 depend on cycle rate.

Icct and Icca depend on output loading. Specified values are obtained with the output open.

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

. Only trRas(max.) = 1us is applied to refresh of battery backup but tras(max.) = 10us is applied to normal func-
tional operation.

. Iccs(max.) =3.2mA and Icc are applied to L-part only (HYM581600LM, HYM581600LTM).

pPopo

(4]
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*XYUNDAI

HYM581600 M-Series

AC CHARACTERISTICS

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

HYMS581600M/LM/TM/LTM
# | SYMBOL PARAMETER -80 -70 -80 UNIT | NOTE
MIN. [MAX. | MIN. [MAX. | MIN. | MAX.
1| tRC Random Read or Write Cycle Time 110 - | 130 - | 150 -| ns
2 | tRPC RAS to CAS Precharge Time 0 - 0 - 0 - | ns
3| tPC Fast Page Mode Cycle Time 40 -| 45 -| 80 - | ns
4 | trHce | RAS Hold Time from CAS Precharge 35 -1 40 -{ 45 - ns
5 trac Access Time from RAS -| 60 - 70 -| 80| ns |4910
6 | ICAC Access Time from CAS -] 15 -1 18 -| 20| ns | 49
7 | taa Access Time from Column Address - 30 -| 35 -| 40| ns | 4,10
8 | tcPa Access Time from CAS Precharge -| 35 - | 40 -{ 45| ns 4
9| tciz CAS to Output Low Impedance 0 - 0 - 0 -| ns 4
10 ;| tOFF Output Buffer Turn-off Delay 0| 15 0] 18 0| 20| ns 5
1] tr Transition Time (Rise and Fall) 3| 50 3| 50 3| 50| ns 3
12 | tRP RAS Precharge Time 40 -1 50 - 60 -| ns
13 | tRAS RAS Pulse Width 60 | 10K | 70 { 10K | 80 ; 10K | ns
14 | trasp | RAS Pulse Width (Fast Page Mode) 60 400K | 70 400K | 80 |[400K | ns
15 | tRSH RAS Hold Time 15 -| 18 -1 20 -| ns
16 | tCSH CAS Hold Time 60 -1 70 -] 80 - ns
17 | tCAs CAS Pulse Width 15 | 10K 18 | 10K 20 | 10K | ns
18 | tRCD RAS to CAS Delay 20 45 20 ; 52 20 60 | ns 9
19 | tRAD RAS to Column Address Delay Time 15 30 15 i 35 15 40 | ns 10
20 | tCRP CAS to RAS Precharge Time 5 - 5 - 5 -|{ ns
21| tcp CAS Precharge Time 10 -| 10 -| 10 -] ns
22 | tASR 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 10 - 15 - 15 -| ns
26 | tAR Column Address Hold Time from RAS 50 -| 55 -| 60 -| ns
27 | tRAL Column Address to RAS Lead Time 30 -| 35 - | 40 -| ns
28 | tRCS Read Command Set-up Time 0 - 0 - 0 - | ns
29 | tRCH Read Command Hold Time 0 - 0 - 0 -| ns 6
Referenced to CAS
30 | tRRH Read Command Hold Time 0 - 0 - 0 -{ ns 6
Referenced to RAS
31 | twCH Write Command Hold Time 10 - 15 - 15 -| ns
32 | twCR Write Command Hold Time from RAS 50 -| 55 - 60 -1 ns
33 | twp Write Command Pulse Width 10 - 15 - 15 -1 ns
34 | tRWL Write Command to RAS Lead Time 15 - 18 -1 20; -] ns
35 | tcwL Write Command to TAS Lead Time 15 -| 18 -] 20 - ns
36 | tDs Data-In Set-up Time Y] - 0. - 0 -| ns 7
37 | toH Data-In Hold Time 10 - 15 - 15 -| ns 7
38 | tDHR Data-in Hold Time Referenced to RAS 50 -| 55 -| 60 -| ns
39 | tREF Refresh Period (4096 cycles) -1 64 -| 64 -| 64 ms
| Lpat| -|266| - |26 -| o256 11
40 | twes | Write Command Set-up Time ol - o] -] of -[ns] 8
1BD01-01-FEB94 93
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XYUNDAI HYM581600 M-Series

AC CHARACTERISTICS

(continued)
HYM581600M/LM/TM/LTM
# | symeoL PARAMETER 60 70 80 UNIT | NOTE
MIN. | MAX, | MIN. | MAX. | MIN. | MAX.

41 | tCSR CAS Set-up Time (CBR Cycle) 10 -1 10 -1 10 -| ns
42 | tCHR CAS Hold Time (CBR Cycle) 10 -] 15 -| 15 -| ns
43 | tcpPT TAS Precharge Time (CBR Counter Test) | 20 -| 25 -| 25 -| ns
44 | twrp | WE to RAS Precharge Time (CBR Cycle) | 10 -] 10 -1 10 -] ns
45 | twRH WE to RAS Hold Time (CBR Cycle) 10 -1 10 -1 10 -| ns

18D01-01-FEB94
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XYUNDARI HYM581600 M-Series

NOTE :
1

[0 A

ONO

. 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 initilization cycles
instead of 8 RAS-only refresh cycles are required. The device should be carefully initialized to be
prevented from being entered into muilti bit test mode.

. 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 HY5116100 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 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.

. 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-

1

ence point only. If tRAD is greater than the specified tRaD(max.) limit, then access time is controlled by taa.
1.tREF(max.) = 256ms is applied to L-part only (HYM581600LM and HYM581600LTM).

CAPACITANCE
{TA=25°C, VCC =5V+10%, Vss =0V, f= 1MH2, unless otherwise noted.)
SYMBOL PARAMETER TYP. MAX. UNIT
CIN1 Input Capacitance (A0-A11) - 50 pF
CiN2 Input Capacitance (RAS, CAS, WE) - 55 pF
Cpa Data Input/Output Capacitance (DQ0-DQ7) - 15 pF
1BD01-01-FEB94 95
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*XYUNDAI HYM581600 M-Series

TIMING DIAGRAM

READ CYCLE
tAC(1)
1RAS{13) RP(12)
____ VH- 3
RAS \
viL- \
1RCD(18) tR8H(15)
tCSH(16]
ICRP(20) | 1CAS(17) tCRP(20)
s VIH -~ \ / /
it~ /
1AREe)
tRAD(18] N 1RALT) »
L ASAR2) | | 1RAHEE) 1 ascreq) | {CAH

S, I /1), SN Y/

| tAA( tRCH(ge)

M 1RAH(30
N N
CAC(8)
{RACE] €Lz 4 1EFFL0)
pe] VV‘:: HIGH-Z { VALID DATA }-——-
EARLY WRITE CYCLE
tRC(1)
1RAS(13) " tRP(12)
= . / \—
tRCD(18) tRSH(15)
tCBH(16)
opPe) | oAS[17] ,_tcRPEOL
=/ \ 4 /
1AR(26)
tRAD(19) 1RAL(27)
WMSA@2) | | 1RAHE3) 1ASC(24) tCAH (25,
ADDR ‘c::j/ ROW m COLUMN W / A / / / / / / /
WCR —
1RWL(34)
: 1WP(a3)
= L / — 7/
tWCS(40) TWCH(31)
\DHR(38)
1DS(36) 1OH(37)
oQ VIH: HIGH-Z g VALID DATA E HIGH-Z
viL
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*XYUNDAI HYM581600 M-Series

FAST PAGE MODE READ CYCLE

tRASP(14) RP(12)

=w N e
1RHCP(4)
CSH(18) tPe@ 1RSH(15)
QC&QQ]__ tRCD{18) 1CAS(17) tCP(21 tCAS(17) 1CP(21' tCAS(17, AP
@m0 f \ / / \ /
1AR(pE)
1A ;ﬁ‘.;s‘)o 1A 1CAH(28) tASCize) | |.tCAH(2S) tASC(24 acmggm
ADDR ‘:::: I ROW m COLUMN ) ﬂ COLUMN ﬁ COLUMN w// / ///////
jpcseal] e woee) ,_"*:SAlTS) e VR _EQQ%_' S O j'
— VIH-
w I A\ N
IRACS) CPA(B) tCPA{8)
B m‘is) LoFrge oz oFFo) .CA:I LtoRF(10)
DQ VO~ HIGH-Z ) VAUID DATA VALID DATA VALID DATA
VOL -
FAST PAGE MODE EARLY WRITE CYCLE
tRASP({14) tRP(1.
1RHCP(4)
tC8H(18) 1PC(3} tRSH(t5)
1CRP(20) | tRCD(18) 1CAS(17) 1cP@1 tCAS(17) 1CP(21) tCAS(17) JCRP(20)
o " \ N \ avi
1AR(26)
tRAD(1 tRAL(T)
1ashE2) | [1RAHY) udCEy | |1canEs) 1ASC(24) | |1CAH(eS) 1ASC(@4) | [ tcan
soon /R row WK cownm WTT///7X counm N// /, Di cowm X/ /1 /NI,
' i 1CWL(35) ' tRWL(34)
1WCS; 1WGCH(3}) IWCH(3 thH
| [wriaay | [1wei ||
v | (/111N 1/ YIIN LI,
tWCR(32)
IDHRI_),

‘IDH (3 L tDHE7)

w LI /)I wposs )(////)( wown I(/ e N// Y
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XYUNDAI HYM581600 M-Series

RAS-ONLY REFRESH CYCLE

TN M e

™ | e

w T f W
o)

RS/, I U

VOH -
DQ HIGH-2
VoL -

NOTE : WE="H"or "L"

CAS-BEFORE-RAS REFRESH CYCLE

m T - u
. =N o A
S I . A
o ST o

o8 1BDO1-01-FEDS4

B 4675088 0003350 L&y WA

Powered by | Cniner.comEl ectronic-Library Service CopyRi ght 2003



*XYUNDAI

HIDDEN REFRESH CYCLE (READ)

HYM581600 M-Series

TN /I S
. WFL 1RCD(18) 1RSH(1E) | 1CHR{42) ICRP(20}
= w_/ \ /
. .@ﬂg@) . e
soon U/ ). S YA LA
| onig o
LN /1] o b N XUy
HIDDEN REFRESH CYCLE (WRITE)
_ V'v::—_’\ RAS(1] tPez 1RAS(19) F 1RP(12) i\-
) WF. tRCO(18) 1RSHI5) 1CHR(42) ICRP{20)
s\
g
o TR KA, X
w M_PM‘;;FMT Wﬂ_ﬂ.‘
= T 1

w I, o] KU iy
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“XYUNDAI

HYM581600 M-Series

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

m " - R
Cﬁ VIwo:: TI SR(41); | tCHR{42) | \ 1CAS(17)
|oscan | oz,

A, R T
S/ /A =7

o = - S—
WRITE CYCLE . MJQ — — %
w mTE e X, L

100
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*XYUNDARI HYM581 690 M-Series

PACKAGE INFORMATION

30 pin Single In-line Memory Module (M ; Tin-Lead plated)

HYMS581600M/LM (SOJ mounted)

UNIT : INGH{mm)
TOLERANGE : +/-0.005(0.13)

% 3.50(88.80)
|_ 3.23(82.14) 0.350(8.89)MAX.
0.133(3.38), -

0.125 + /-0.002DIA
{3.17 +/:0.08) *

025(8.35)

_0.08(2.03 - |00701.78) _J|0.085{1.27+/-0.08)
_0.30(7.6: , 2.80(73.66) J
0.07(1.78)
[
JIDIE
0.01{0.25)MAX. 0.07(1.78)MIN.
_0.08(2.03)MIN.
HYMS581600TM/LTM (TSOP-II mounted)
UNIT : INCH(mm)
TOLERANCE : +/-0.005(0.13)
| . 3.50(88.90} 4
[ 3.23(82.14) 1 0.250(8.351MAX.
0.133(3.38) -
0.125+ /-0.002DIA B
(3.97 +/:0.08) ™| E B d B3 4
9251"7@} B 3 T b : b
41 L {A000a0aa0000000000004doiaoooooao. | 05127 11,
ooson. | | | |osomse | o077 04001006 _{j.005(1.27+/0.08)
_0.30(7.82) ... .2.80(73 0.90(22.86)MAX.
p—oorirzeL
K _: \:' U
T/ 0.01(0.25)MAX. 0.07(1.78)MIN.
0.08(2.03)MIN.
1BD01-01-FEB94 101

B 4575088 0003353 390 WA

Powered by | Cniner.comEl ectronic-Library Service CopyRi ght 2003



*XYUNDAI

HYM581600 M-Series

ORDERING INFORMATION

PART NUMBER SPEED POWER | PACKAGE | PLATING
HYM581600M 60/70/80 SIMM Tin-Lead

HYM581600LM 60/70/80 L-part SIMM Tin-Lead

HYM581600TM 60/70/80 SIMM Tin-Lead

HYMS581600LTM 60/70/80 L-part SIMM Tin-Lead

102 18D01-01-FEB94
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