*MYUNDAI HYM540410 Series

SEMICONDUCTOR 4M x 40-bit CMOS DRAM MODULE
PRELIMINARY

DESCRIPTION

The HYM540410 is a 4M x 40-bit Fast page mode CMOS DRAM module consisting of ten HY5117400 in 24/28 pin
S§0J or TSOP-ll on a 72 pin glass-epoxy printed circuit board. 0.22uF decoupling capacitor is mounted for each
DRAM.

The HYM540410M/LM/TM/LTM are Tin-Lead plated and HYM540410MG/LMG/TMG/LTMG are Gold plated socket
type Single in-line Memory Modules suitabie for easy interchange and addition of 16M byte memory.

FEATURES PIN CONNECTION

elLow power dissipation
Max. battery back-up 27.5mW (L-part)
Max. CMOS standby 22.0mW (L-part) 1
§5.0mW
Max. TTL standby 110.0mW
Max. operating
Speed Power
60 6.60W
70 5.50W
80 4.68W
Single power supply of 5V+10%
TTL compatible inputs and outputs
Fast access time 3
Speed | tRAC | tcAcC trc ar
60 &0ns 15ns 40ns
70 70ns 18ns 45ns
80 80ns 20ns 50ns
eoFast page mode operation
o CAS-before-RAS, AAS-only, Hidden refresh
02048 refresh cycles / 256ms (L-part)
2048 refresh cycles / 32ms
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PIN DESCRIPTION

72
RAS Row Address Strobe O
CAS Column Address Strobe
WE Write Enable
OE Out Enable
A0-A10 Address Input
DQ0-DQ39 Data Input/Output
PD1-PD4 Presence Detect
vce Power (+5V)
Vss Ground

This document is a general product description and is subject to change without notice. Hyundal electronics does not assume any
responsibility for use of circuits described. No patent licences are implied.
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-XYUNDARI HYM540410 Serles

PIN NAME BLOCK DIAGRAM
# NAME # NAME
1 | Vss 37 | DQ19 i s J o
2 | DQO 38 | DQ20 s s pay——epa1
3 | pQt 39 | Vss 010 WEDS——oDR®
4 | DQ2 40 | CAS e o o
5 | DQ3 41 | Al0 HH s oaf——ooas
6 | DQ4 42 | NC Aot0 WED—o0a7
7 | DQ5 43 | NC — po~ oos
8 | DG6 44 | RAS T ors pal— oo
9 | DQ7 45 | NC B Foxv v
10 | vee 46 | DQ21
11 | NC a7 | WE o 5o o
12 | AD 48 | vss HE bate
13 | Al 49 | DO22 A010 WE
14 A2 50 DQ23 u. % g - 38113
15 A3 51 DQ24 o Dad——oDais
16 | A4 52 | DQ25 Mﬁﬂm"’
17 | A5 53 | DQ26 ey ol onazo
18 | A6 54 | DQ27 gl Fos) =
19 | OFE 55 DQ28 Ac10_wgPSy————°pa=
_a10 7EK
20 | DQ8 56 | DQ29 — 1 e
21 | DQ9 57 | DQ30 HHes oaf——ooas
22 | DQi0 58 | DQ31 10 WEDS——oDaz7
23 | DQN 59 | VCC — T
24 | DQi2 60 | DQ32 u % o0,
+— pad———oDa30
= oo o oo ———
27 | DQi5 63 | DQ35 [ bag———opace
28 | A7 64 | DQ36 £ e E—
AO-10 WEDm oD%
29 | DQ16 65 | DQ37 L_s010 WE ]
30 | vce 66 DQ38 T }gg % —-—o%
31 | A8 67 | PD1 L{ce DO{-———oDass
32 | A9 68 | PD2 10 W 09— °Pa%®
33 | NC 69 | PD3 o2
34 | NC 70 | PD4
35 | DQ17 71 | DQ39
36 | DQi8 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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*XYUNDAI

HYM540410 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 -1.01t07.0 \
vce Voltage on VCC Relative to Vss -1.0107.0 v
los Short Circuit Output Current 50 mA
PD Power Dissipation 7.0 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 4.5 5.0 5.5 \
VIH Input High Voltage 2.4 - Vcec+1.0 v
ViL Input Low Voltage -1.0 - 0.8 \
NOTE : All voltages are referenced to Vss.
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*XYUNDAI HYM540410 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
POWER
U Input Leakage Current Vss<ViNsVcC+1.0, -100 | 100 | xA
(Any Input Pin) All other pins not under test=Vss
ILo Output Leakage Current Vss<VouT=<Vce, 10| 10| uA
(High Impedance State) RAS & CAS at ViH
Icct | Voo Supply Current, tRC=tRC (min.) 60 - 1200 | mA | 1,23
Operating 70 - 1000
80 - | 850
Icc2 | vee Supply Current, RAS & CAS at VIH, -| 20| mA
TTL Standby other inputs=Vss
Iccs | Vec Supply Current, tRC =tRC (min.) 60 -1200 | mA | 1,3
RAS-only refresh 70 - [1000
80 - | 860
lcca | Vcc Supply Current, tPC =tPC (min.) 60 -1 700 | mA | 1,23
Fast Page mode 70 - { 600
80 - | 500
lccs | Ve Supply Current, RAS & CAS = vce-0.2v =] 10| mA
CMOS Standby L-part - 4 5
icce | Vcc Supply Current, tRC =tRC (min.) 60 -[1200 | mA | 1,3
CAS-hefore-RAS refresh 70 - [1000
80 - | 850
lccr | Vec Supply Current, tRC = 125us, tRAS < - 3| mA| 145
Battery Back Up CAS =CBR cycling or 0.2V 300ns
(L-part only) OE & WE=Vcc-0.2V
A0-A10=VCC-0.2V or 0.2V tRAS < - 5
DQO-DQ39=Vcc-0.2V, 0.2V, 1us
or open
VoL Output Low Voltage loL=4.2mA -1 04| V
VOH Output High Voltage IOH=-5mA 2.4 -1V
NOTE :

1. Ice, Ices, icca, Iccs and Icc7 depend on cycle rate.

2. Icc1 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.

4. Only tras(max.) = 1us is applied to refresh of battery backup but tRas{max.) = 10¢s is applied to normal func-
tional operation.

5. lccs(max.) =4mA and ICC7 are applied to L-part only (HYM540410LM, HYM540410LTM, HYM540410LMG
and HYM540410LTMG).
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*XYUNDAI HY540410 Series

AC CHARACTERISTICS

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

HYM540410M/TM/MG/LMG/TMG/LTMG
# | SYMBOL PARAMETER -60 -70 80 UNIT | NOTE
MIN. | MAX. | MIN. [ MAX. | MIN. [MAX.
1| tRC Random Read or Write Cycle Time 110 - | 130 - | 150 -| ns
2 | tRWC Read-Modify-Write Cycle Time 155 - 1180 - | 200 -| ns
3| trC Fast Page Mode Cycle Time 40 -| 45 -| 80 -| ns
4 | tPRWC | Fast Page Mode Read-Modify-Write 85 -] 95 -1 100 -| ns
Cycle Time
5 | tRAC Access Time from RAS -| 60 -1 70 -] 80| ns |4,9,10
6 | tcaC Access Time from CAS -] 18 -] 18 -] 20] ns | 49
7 | tAA Access Time from Column Address -1 30 -| 85 -| 40| ns | 4910
8 | tCPA Access Time from CAS Precharge -| 36 -1 40 -| 45} ns 4
9| tcLz CAS to Output Low Impedance 0 - 0 - 0 -| ns 4
10 | tOFF Qutput Buffer Turn-off Delay 0| 15 0| 18 0| 20| ns 5
11| tr Transition Time (Rise and Fall) 3| 50 3! 50 3! 50| ns 3
12 | tRP RAS Precharge Time 40 -1 s0 -| 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 -1 18 -1 20 -1 ns
16 | tCsH TAS Hold Time 60 - 70 -1 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| 35| 15| 40| ns 10
20 | tcRpP CAS to RAS Precharge Time 5 - 5 - 5 -| ns
21 | tcp CAS Precharge Time 10 -1 10 -1 10 -| ns
22 | tASR Row Address Set-up Time 0 - 0 - 0 -1 ns
23 | trRAH Row Address Hold Time 10 -{ 10 - 10 -] ns
24 | 1AsC Column Address Set-up Time 0 - 0 - 0 -| ns
25 | tCAH Column Address Hold Time 10 - 18 -1 15 -1 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 -1 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 -1 15 -| ns
32 | tWCR Write Command Hold Time from RAS 45 -] 55 -| 60 -ins
33 | twpP Write Command Pulse Width 10 - 15 - 15 -| ns
34 | tAwWL Write Command to RAS Lead Time 15 -{ 18 -1 20 -1 ns
35 | towL Write Command to CAS Lead Time 15 -| 18 -1 20 -| ns
36 | tos Data-In Set-up Time 0 - 1] - 0 -| ns 7
37 | tDH Data-In Hold Time 10 - 15 -1 15 -l ns 7
38 | tDHR Data-In Hold Time Referenced to RAS 50 -1 55 -] 60 -| ns
39 | tREF Refresh Period (2048 cycles) ) - 32 -] 32 -] 32| ms
L-part - | 256 - | 256 -| 266 | ms 11
40 | twecs Write Command Set-up Time 0 - 0 - 0 -| ns
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*XYUNDARI HY540410 Series

AC CHARACTERISTICS

(continued)
HYM540410M/TM/MG/LMG/TMG/LTMG
# | SYMBOL PARAMETER 60 70 -0 UNIT | NOTE
MIN. | MAX. | MIN. [ MAX. | MIN. | MAX.
41 | tcwp CAS to WE Delay Time 40 -| 45 -1 45 -| ns 8
42 [ trwD RAS to WE Delay Time 85 -| 95 -] 105 -1 ns 8
43 | tawp Column Address to WE Delay Time 55 -| 60 -| 65 -| ns 8
44 | tcsm CAS Set-up Time (CBR Cycle) 10 -1 10 -1 10 -| ns
45 | tCHR CAS Hold Time (CBR Cycle) 10 -1 154 .-| 18 -| ns
46 | tRPC RAS to CAS Precharge Time 5 - 5 - 5 -| ns
47 | tCPT CAS Precharge Time (CBR Counter Test) | 20 -| 25 -| 25 -| ns
48 | tROH RAS Hold Time Reference to OF 10 -] 18 -| 18 -1 ns
49 | toEa OE Access Time 0| 15 0| 18 0| 20| ns
50 | tOED OE to Data Delay 15 - 18 -1 15 -| ns
51 | tOEz Output Buffer Turn Off Delay Time 0| 15 0| 15 0| 15| ns
from OE
52 | tOEH OE Command Hold Time 15 -] 15 -| 15 -| ns
53 | tcpwp | WE Delay Time from CAS Precharge 60 -| 65 -| 70 -| ns 8
54 | trHcP | RAS Hold Time from CAS Precharge 35 -| 40 -| 45 -| ns
55 | twrp WE to RAS Precharge Time (CBR Cycle) | 10 -1 10 -1 10 - ns
56 | twRH WE to RAS Hold Time (CBR Cycle) 10 - 10 -1 10 -| ns
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*XYUNDAI HYM540410 Serles

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 minimumof 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 multi 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 HY5117400 data sheet for detailed information.

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

. torrF(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 twcsztwcs(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.

11.tREF(Max.) =256ms is applied to L-part only (HYM540410LM, HYM540410LTM, HYM540410LMG and

(S0 V] N

N

HYM540410LTMG).

CAPACITANCE

(TA=25°C, VcC=5V+10%, Vss =0V, f= 1MHz, unless otherwise noted.)
SYMBOL PARAMETER TYP. MAX. UNIT

CiN1 Input Capacitance (A0-A10) - 70 pF
CiN2 input Capacitance (RAS, CAS, WE, OE) - 80 pF
Cba Data Input/Output Capacitance {DQ0-DQ3g) - 17 pF
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YUNDARI HYM540410 Serles

TIMING DIAGRAM

ms N __ o __ / = N
1CPEz0) ) e 1CAS(17) (CRP)
S 0 /i,
venea | [y, tusea] o] o
woon TR Pow D (/I T
e e [
I N
SR ] VA
o S S
- - o , p— -

EARLY WRITE CYCLE

tRC(1)

1epet S tcas(i7 | toRPeo |
T/ R 7
SN/, SR 11, SRS 11 I
~ N |
B I

N -
> HIGH-Z

VIH- ) d
pa HIGH-Z VALID DATA IN
viL - X
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«XMYUNDAI HYM540410 Series

FAST PAGE MODE READ CYCLE

1RASP{14) 1RP(12)
VH- Y
viL - \ Z \
tRHCP(54)
) 1CSH(16) PC@) tRSH(15)
" 1CfP(R0) | 1RGO(18) tCAS(17) 1CP(21) tCAS(17) tCP(21) 1CAS(17) JCRP(20}
as L/ N / \ / \ /
1AR(26)
1RAD(19) 1RAL{ZT)
AsRE2) | [1RAH(a) tASC(24) ] | ICAHIS) tASC(24) | | 1CAH tASC(24) | | 1CAH(2S)
VIH
ADDR _% ROW m‘ COLUMN @ﬁ COLUMN W A COLUMN X/// / / / /
d A
1AAQ) 1AAQ) 1AA(7) 1RCH{za)
|RCS(28) \RoH@s)| |, _, |tosies | RCHes)) ,  , |1hoS(es) 1RRH(30)
VIH-
w LI \% \// Y
1RAG(S) CPA(8) CPAI8)
1CACE] 1CAC(S) CAC(E)
10EAJ49) {OEA(K9) EA(f1S)
= . f I
o€
VL / \ / \ ) /
TOFF(10) tOFF(10) tORF(10)
_lcze | tOEZ(51) _ltcze OEZ{51 _lcyzie) 1OEZ(51 S
VOH - E f 2;
HIGH-Z VALID DATA OUT| VALID DATA OUT VALID DATA OUT }——
voL- %

FAST PAGE MODE EARLY WRITE CYCLE

1RASP(14) tRP(1
v
s \ \
viL-
{RHCP(54)
1CSH(18) flaele) RSH(15)
(CRP(20)] tRCD(18) tCAS(17) __1CP@1) 1CAS(17) cP21) 1CAS(I7) {CRP(20)
M-
= \ /N /N AV
R
1RAD(15) . RALEN
wusRe2) | [1RAREY) KSR | | can(es) USC(24) | | ICAH(25) wLEe | [1caes)
VIH
ADDR AOW @ COLUMN Xi i f /% COLUMN %/ M COLUMN K / /
VIL ~
TCWL(35) 1CWL(35) ' 1RWL(34)
wesho) | [weng: wesga) | | weHs wCsla0) | | weH@!
WP(33) WP(s3) L1 [weas
= /111N (/1 /) 11
Wwe
VL= T T
WOR(32 tOgH(52) 52
10§H(52)
. ;
J— VIH -
o //y N
ViL -
{DHR(38 . 10ED)50) 1OED(50)
1pseeel] [ioHEn ps@s)] |1Hen) 1DS(6)

o,
oQ ‘:::: // M VALID DATA IN WB VAUD DATA IN w Z VAUD DATA IN w / / //
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“XWYUNDARI HYM540410 Series

RAS-ONLY REFRESH CYCLE

tRC(1)
tRAS(13) tRP(12)

rcT;(z_oL tRPC(46)
. VH- \_/
CAS 2
viL -~
R 1RAH(Z3)

won 2 TTTTTTIK_ven XTI, T

NOTE : WE and OE="H"or "L"

CAS-BEFORE-RAS REFRESH CYCLE

tRC(1)

tRP(12) tRAS(13) R tRP(12)
= VIH- \ f 3
ViL / \_
tRPC;
:cpgﬂ R(44) CHR(45)

Y T
w 7T NI 7 T

NOTE : ADDR and OE="H" or "L"
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*XYUNDRI HYMS540410 Series

HIDDEN REFRESH CYCLE (READ)

e tRC(1) AC(1)
[ tRAS(13) RP(12) tRAS(13) L __RP(12)

tRSH(15) ICHR({45) ICRP(20)

N\ /

RCD(18)
(AH(28) .
- tRAL
fCAH

o TR f“‘i@; om XU U Y
l——@@l” o — 'WF'PFQ'

}._.(;T’)
i Ny UL

1AA7)

E
N
~

tCAC(8)

= W, // ) VS

RAC(5) OFF(10)

cLZ(9) 10EZ|
VOH -
oa HIGH-Z VALID DATA OUT
voL-

HIDDEN REFRESH CYCLE (WRITE)

TR

ﬁ \c::_\ 1RAS(13) b mPu_a_.\ 1RAS(13) ; *F‘P“_E)_.\_
mpfg‘ tRCD(18) T tRSH(15) | {CHR45) CRP(20)
= w. / N\ /
__wsAga, vy scen mﬁiﬂ
Sl S ) T / / LTI,
w LN _t; /// f XUy
I I

8

N R U
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*XYUNDARI HYM540410 Serles

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

(RAS(13 1RP{12)
___  VIH- 3 E %
mas VIL— \ Z
1CPT(47) tRSH(15)
tCSR{44] tCHR{45) tCAS(17)
—_ VH-
CAS viL— I Z \
N _tRAL27)
tASC(24] tCAH(25)
VIH-/
woon W /1111, . R Y W
READ CYCLE
waAm —
tWRP(55) tWRH (58] IlFlCS(?S CAC8) tRCH
LN Nt /1,
tROH{48)
N’\CA(AD}
% N
< I "/, /
1OFF(30)
1cLz 1OEZ(51)

VOH -
DQ HIGH-Z VALID DATA OUT }—
VoL -

WRITE CYCLE tRWL(@4)
. ICWL(35)
tWRP(55)] [IWRH(56) IWCS(40)} | tWCH(31}
w N\ "I 1111
IWP(a3)

= W7 /L ,

tDS(36) 1DH(37)

VI, { )
D HIGH-Z { VAUID DATA IN ) HIGH-Z

viL-
READ-MODIFY-WRITE CYCLE JOW!

i hiewisa’
WRP(SS)| [IWRH(58) {RCS/(28) CWD(41) twe

VKT .
WE

w I N / \

AA@)
AC(E
1OEA{40)
_owiKe
= WL TN /
1OED(S0)
CLZ(E) b {OEZ(51) PS(36), |IDHEY
VIHNVOH - m L
pQ HIGH-Z out IN >
viLNVoL - \
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«XYUNDARI HYM540410 Series

PACKAGE INFORMATION

72 pin Single In-line Memory Module (M ; Tin-Lead platedM, MG ; Gold plated)
HYMS540410M/LM (SOJ mounted)

UNIT : INCH{mm)
TOLERANCE : +/-0.005(0.13)

. 4.250(107.65)

0.133(3.38) 3.984(101.19) I 0.370(9.40)MAX

72

0.250(6.35) B
RO.062 d
(1.57) HlllIIIIHIIIH[[II!HIIHIIllll]!llﬁsllll[llllllllII]IHIIHIHlllllllllll
. FO.062 +/-0.004(1,57 +/0.10) /1 0.250(6.35) ﬁiﬁ?{lfg
250(6.35) | 3.750{95.25)
0.100(2.54)MIN.
ﬁﬁﬁﬁﬁ 0.010(0.25)MAX.
005012 omn/immu/uw)

HYMS40410TM/LTM (TSOP-1I mounted)

UNIT: INCH{emm)
TOLERANCE : +/-0.005(0.13)

. | 4.250(107.95) .

0.133(3.38) . 3.884(101.18) oy W 0.250(6.35)MAX.

g 0.125(3.17)MIN. i

cqnnon  naanno

TTrTITUUUUTY
TYUTTT T T
anangn_ naanas

TTTYTT—UTTTTY
AnAAnA .nannon

| TTrTvr—TUToTT .

=] nnnenn _nonann

T T T T ASRREIINAATRNRERNGRN NN
0.080(2.03 L R0.062 + /-0.004(1,57 + /-0.10) a’Q.gg;g@.;@ J l: 400(10.16) g.g:((: .?sn,
0.250(6.35 3.750(95.25) 1.000(25.40)
\.0.125+/-0.002(3.18 + /-0.051) DIA
0.100{2.54)MIN.

0.010(0.25)MAX.

0.050(1.27, 0.041 +/-0.004(1.04 +/-0.10)
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*XYUNDAI HYM540410 Series

ORDERING INFORMATION

PART NUMBER SPEED POWER | PACKAGE PLATING
HYM540410M 60/70/80 SIMM Tin-Lead

HYM540410LM 60/70/80 | L-part SIMM Tin-Lead

HYMS40410TM 60/70/80 SIMM Tin-Lead

HYM540410LTM 60/70/80 L-part SIMM Tin-L.ead

HYM540410MG 60/70/80 SIMM Gold

HYM540410LMG 60/70/80 L-part SIMM Gold

HYM540410TMG 60/70/80 SIMM Gold

HYM540410LTMG 60/70/80 | L-part SIMM Gold

602 1CE09-00-MAYS3
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