*‘XYUNDAI

HYM540A410 M-Series

4M x 40-bit CMOS DRAM MODULE

DESCRIPTION

PRELIMINARY

The HYM540A410 is a 4M x 40-bit Fast page mode CMOS DRAM module consisting of ten HY5117400 in 24/28
pin SOJ or TSOP-1l on a 72 pin glass-epoxy printed circuit board. 0.22uF decoupling capacitor is mounted for

each DRAM.

The HYM540A410M/LM/TM/LTM are Tin-Lead plated and HYM540A410MG/LMG/TMG/LTMG are Gold 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 27.5mW (L-part)
Max. CMOS standby 22.0mW (L-part)
55.0mwW

Max. TTL standby 110.0mW

Max. operating

Speed Power
60 7.15W
70 6.33W
80 5.50W

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

eoFast access time
Speed tRAC tcac tec
60 60ns 15ns 40ns
70 70ns 18ns 45ns
80 80ns 20ns 50ns

eFast page mode operation

«CAS-before-RAS, RAS-only, Hidden refresh
#2048 refresh cycles / 256ms (L-part)
2048 refresh cycles / 32ms

PIN DESCRIPTION

RAS Row Address Strobe
CAS Column Address Strobe
WE Write Enable

OE Out Enable

AD-A10 Address Input
DQ0-DQ39 Data Input/Qutput
PD1-PD4 Presence Detect

vce Power ( +5V)

Vss Ground

PIN CONNECTION

O
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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.
1CE09-11-MAR94

B 45750884 0003553 152 EE

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



*XYUNDAI HYM540A410 M-Series

PIN NAME BLOCK DIAGRAM
# NAME # NAME
2 | DQoO 38 | DQ20 o cas %:Qg
3 | DQ1 39 | Vss A0 wePOy oo
4 | DQ2 40 | CAS — rd— onae
5 | bQ3 41 | A10 s caj——enas
6 DQ4 42 NC Ded———oDa7
7 | DG5S 43 | NC — -
8 | DQ6 44 | RAS 188 bad oowe
9 | bQ7 45 | NC 5 S B
10 | Vco 26 | DQ21 S N
11 | NC 47 | WE TR Foce I
12 | AD 48 | Vss F|oE Dog———opau
13 | A1 49 | DQ22 L4010 e
14 | A2 50 | DQ23 AAS pad———oDate
15 | A3 51 | DQ24 HE S ko
16 | A4 52 | DQ25 _aszim_\cT[E_m:—“"m"’
17 | A5 53 | DQ26 p— o S 0520
18 | A6 54 | bQ27 guEs o Il
19 | OE 55 DQ28 aci0 WEDSY T °pa
20 | DQ8 56 | DQ29 — - d ooz
21 DQ9 57 | DQ3o mn g_s“&s pay——ooces
22 DQ10 58 DQ31 Act0 @EDAF———oocer
23 | DQ11 59 | Vcc —
24 | DQ12 60 | DQaz2 ] % E_S%
25 | DQ13 61 | DQ33 g Foe I
26 | DQi4 62 | DQa4 S
27 | DQ15 63 | DQ35 | Bs o I
28 | A7 64 | DQ36 —6E pag———o0a34
Ag-10 WEDSY °Da3s
29 | DQi6 65 | DQ37 | Ac10 WE ]
30 | vce 66 | DQ38 ) pad—obaas
31 | A8 67 | PD1 mE- P—<baas
32 | A 68 | PD2 ap10 DOy OPA%
33 | NC 69 | PD3 AR
34 | NC 70 | PD4
35 | DQ17 71 | DQ3g
36 DQ18 72 Vss
PRESENCE DETECT PINS
PIN -60 -70 -80
PD1 Vss Vss Vss
PD2 NC NC NC
PD3 NC Vss NC
PD4 NC NC Vss
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*‘XYUNDAI

HYM540A410 M-Series

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER RATING UNIT
TA Ambient Temperature 0to 70 °C
Ts1G Storage Temperature -55 to 150 °C
VIN, Vout Voltage on Any Pin Relative to Vss -1.0t07.0 Vv
vce Voitage on Vcc Relative to Vss -1.0t0 7.0 \
los Short Circuit Output Current 50 mA
Po 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 - vcc+1.0 \4
ViL Input Low Voltage -1.0 - 0.8 \
NOTE : All voltages are referenced to Vss.
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*XYUNDAI HYM540A410 M-Series

DC CHARACTERISTICS

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

SYMBOL | PARAMETER TEST CONDITIONS SPEEIz MIN. [MAX. | UNIT | NOTE
POWE!
N} Input Leakage Current VsS<VIN<VCC+1.0, -100 | 100 | A
(Any Input Pin) All other pins not under test =Vss
Lo Output Leakage Current | V8S<VOUT=VCC, 10| 10| pA
(High Impedance State) | RAS & CAS at VIiH
lcct Vce Supply Current, tRC=tRC (min.) 60 - (1300 | mA | 1,23
Operating 70 - [1150
80 - {1000
lccz | Vce Supply Current, RAS & CAS at VR, -1 20| mA
TTL Standby other inputs=Vss
Icca | Voo Supply Current, tRC =tRC (min.) 60 -1300 | mA | 1,3
RAS-only refresh 70 - {1150
80 - 11000
lcca | Ve Supply Current, tPC =tPC (min.) 60 -]1700 | mA | 1,23
Fast Page mode 70 - | 650
80 - | 600
Iccs | Vcc Supply Current, RAS & CAS = Vcc-0.2vV -{ 10 | mA
CMOS Standby L-part - 4 5
lcce | Ve Supply Current, tRC=trRC (min.) 60 -[1300 | mA | 1,3
CAS-before-RAS refresh 70 - 1150
80 - (1000
Icc7 | 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 :
AD-A10=VcCCc-0.2V or 0.2V tRAS < - 5
DQ0-DQ39 =Vce-0.2V, 0.2V, 1us
or open :
VoL Qutput Low Voltage loL=4.2mA -1 04| V
VOH Output High Voitage |OH=-5mA 2.4 -l Vv
NOTE :
1. lcc, Ices, Icca, Iccs and Icc7 depend on cycle rate.
2. Icc1 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 CAS =VH.
4. Only tras(max.) = 1us is applied to refresh of battery backup but tRas(max.) = 10us is applied to normal func-

tional operation.
. Iccs(max.) =4mA and ICC7 are applied to L-part only (HYM540A410LM, HYMS540A410LTM,
HYMS540A410LMG and HYM540A410LTMG).

(4]

1CE09-11-MAR%4

B 45?5088 D0D03556 961 WM

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



‘JYUNDARI HYM540A410 M-Series

AC CHARACTERISTICS

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

HYMS540A410M/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 - | 180 - | 200 -i ns
3| trC Fast Page Mode Cycle Time 40 -| 45 -| 50 -{ ns
4 | trAWC | Fast Page Mode Read-Modify-Write 85 -1 95 - | 100 -| ns
Cycle Time
5 | tRAC Access Time from RAS -| 60 -{ 70 -1 80| ns [49,10
6 | tCAC Access Time from CAS -| 15 -| 18 -| 20| ns 4,9
7 | tAA Access Time from Column Address -| 30 -| 35 -{ 40| ns {4,910
8 | tcPA Access Time from CAS Precharge -| 85 - 40 -| 45| ns 4
9| tcLz 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
11 | 17 Transition Time (Rise and Fall) 3| 50 3| 50 3| 50| ns 3
12 | tRP RAS Precharge Time 40 -| 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 -| 8o - ns
17 | tcas CAS Puise Width 15 | 10K | 18 | 10K | 20| 10K | ns
18 | tARCD RAS to CAS Delay 20 45 20 52 20 60| ns 9
19 | tRAD RAS to Column Address Delay Time 16| 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 -1 10 -| ns
22 | tASR Row Address Set-up Time 0 - 0 - 0 -| ns
23 | tRAH Row Address Hold Time 10 - 10 - 10 -1 ns
24 | tAsC Column Address Set-up Time 0 - 0 - 0 -1 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 -1l 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 45 -| 55 - 60 -l ns
33 | twp Write Command Pulse Width 10 - 15 - 15 -| ns
34 | tRwWL Write Command to RAS Lead Time 15 -] 18 -1 20 -| ns
35 | tcwL Write Command to CAS Lead Time 15 -| 18 -1 20 -| ns
36 | tos Data-In Set-up Time 0 - 0 - 0 -| ns 7
37 | tbH 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 (2048 cycles) I -| a2 -] 32 -] 32 ms
| L-part - | 256 - | 256 - 256 ms | 11
40 | twes Write Command Set-up Time 0 - 0 - 0 -] ns
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XYUNDARI HYM540A410 M-Series

AC CHARACTERISTICS

(continued)
HYM530A410M/TM/MG/LMG/TMG/LTM |
# | sYMBOL PARAMETER -60 70 -80 UNIT | NOTE
MIN, [MAX. | MIN. | MAX. | MIN. | MAX.

41 | tCWD CAS to WE Delay Time 40 -1 45 -| 45 -| ns 8
42 | tARWD RAS to WE Delay Time 85 -1 95 -] 105 -| ns 8
43 | tawD Column Address to WE Delay Time 55 -| 60 -| 65 - ns 8
44 | tCSR TAS Set-up Time (CBR Cycle) 10 -1 10 -1 10 -| ns

45 | tCHR TAS Hold Time (CBR Cycle) 10 -1 15 -| 15 -| ns

46 | tRPC RAS to CAS Precharge Time 5 - 5 - 5 -| ns

47 | tceT TAS Precharge Time (CBR Counter Test) | 20 -1 25 -| 25 -| ns

48 | tROH RAS Hold Time Reference to OE 10 - 15 -1 15 -1 ns

49 | tOEA OE Access Time 0| 15 0| 18 0| 20| ns

50 | toED OF to Data Delay 15 -1 15 -] 15 -| ns

51 | tOEZ Output Buffer Turn Oft Delay Time 0 15 0 15 0 15| ns

from OE

52 | tOEH OFE Command Hold Time 15 -1 15 -1 15 -1 ns

53 | tcPwD | WE Delay Time from CAS Precharge 60 -| 65 -| 70 -| ns 8
54 | tRHcP | RAS Hold Time from CAS Precharge 35 - 40 -1 45 -| ns

55 | twre WE to RAS Precharge Time (CBR Cycle) | 10 -1 10 -] 10 -1 ns

56 | twRH WE to RAS Hold Time (CBR Cycle) 10 -1 10 -1 10 -| ns
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“XYUNDARI HYM540A410 M-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 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.

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 HY5117400 data sheet for detailed information.
. Measured with a load equivalent to 2 TTL ioads and 100pF.

[o R

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.

O ~NM

. twGCs is not a restrictive operating parameter. It is included in the data sheet as electrical characteristics

. toFF(max.) defines the time at which the output achieves the open circuit condition and is not referenced to

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. 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 trRaD(max.) limit, then access time is controlled by taa.
11.tREF(Max.) = 256ms is applied to L-part only (HYM540A410LM, HYM540A410LTM, HYM540A410LMG and

HYMS540A410LTMG).
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
CiNz2 Input Capacitance (RAS, CAS, WE, OE) - 80 pF
Coba Data Input/Output Capacitance (DQ0-DQ39) - 17 pF
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<NYUNDAI | HYM540A410 M-Serles

TIMING DIAGRAM

READ CYCLE
RO
RAS(13) 1RP(12)
____ VH 3
W \ / \
1RCD(18) tASH(15)
1CSH{18)
tCRP(0) 1CA! pICAPEO)
VM-
./ \ /
tAR{28)
1RAD(18) tRAL{27)
tASR(22) tRAH(28) tASC(24) tCAH(25)

SN/, S ), fmm WL
WA LHEH_@)_%T’

w T XL
= T J_ N
e N ] oA
1CRP(0) | oS 1CAS(17) (CRP(20)
e T R XTI
HCARE 1CWL{
v N A .
O A

VIH- 7
oo HIGH-Z: {

VALID DATAIN /
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*XYUNDAI HYM540A410 M-Series
FAST PAGE MODE READ CYCLE
- tRASP(14) 1RP(1.
mAs viL- ﬁ Z M
1CSH(16) tPC(3) 1mopg2ﬂ‘@
- CRPR0) | tRCD(18) 1CAB(17) P21 1CAS(1 1cP1) 1CAS(1
= o/ \ / \ /
!RADI!AR@ . RAL(27)
- 1AS) LtRAHza) 1asCree) | Ltcan msgg)_J 1CAH(25) ! tCAH| &
ADDR W_m_mw COLUMN m COLUMN K f f i COLUMN M/ / / / / / / ﬂ
- s tRCHEE)) . .Ix;(fc’nﬂl ;HCH(EQL b lgg) tRRH(30) %‘qm
w T 7 \
1RAC(S) | tCPA8) PA(8]
'mt; 48) bmﬂe‘%m) .'—CA(:EA_Q!B)
= WL | 20077, VAT S, T
mrﬁ) WOEF(10) |1ORF(10)
) Jzm woezEn] ozm oezen| L_toezm |
oa vvc::_ HIGH-Z VALID DATA OUT)| M VALID DATA OUT >—
FAST PAGE MODE EARLY WRITE CYCLE
RASP(14) RP(1
w N \_
1CEP(20) | 1RCD(18) Lcw@ﬁmg(m 1cP(21 1GAS(1 e 1CP(21) 'MEHE_‘_)‘;:' P!
as ;N / \ [/
B | ===y o (PO | P s L
woon 1 77R_ron XK _oouom XITATTR_ o WITITIN cousm )(//// 777,
twcs@__ tm%lL tWCS(40) | rwc'c:v: 5 :wcs& IWCH QM(M
" | [ WP(33) b | tWP(33) |
W LTS // I VI Y,
tWCR(32) — 10 H(52') tOEH(52)
= W / /L ’(// //fL NIy,
e — 36) tDH @ m)s 36) 1DH@7N
oa iy VALID DATA N K VALID DATAIN X///////////////

VIL

8 VALID DATAIN xi{ /
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NYUNDAI HYM540A410 M-Series

RAS-ONLY REFRESH CYCLE

tRC{1}

" \ / \
A KJFIE@_ 1RPC(4p)
=w__/ \_/
"fﬂ@. .'_RM!T*)

N, S U

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

CAS-BEFORE-RAS REFRESH CYCLE

ey —waspia) (1
ms N )l \
it '—__/

RPC
mpgd {kﬁﬂ 44) ICHR(45)

T

e ey
w T N

20} 'g HIGH-Z
vo.— 3

NOTE : ADDR and OE="H"or “L"
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*XYUNDAI HYM540A410 M-Series

HIDDEN REFRESH CYCLE (READ)

tRAS(13] L tAP(12) tRAS{13) tRP(1
VIH - b
s \ / \
VIL—
(CHP%}__ tRCD(18) tRSH(1 tCHR{45) tCRP(20)
. VIH- \
s 7 /
VIL—
__AR{26) J
1RAD(18) n tRAL |
tA 1RAH(23)

o | L]
SR/l IR ) SR Y A A A

_ o R e
w Ny XUy

= LN VI

RAGES) LIOFE(30)
o) b LOEZ(51)
VOH N
bQ A OUT IGI
voL 4

HIDDEN REFRESH CYCLE (WRITE)

tRAS(13) __RP(12) tRAS(13) 1RP(
- wHi____:\ \ %
viL - \
lCRPF)__ 1RCD(18) 1RSH(15) CHRI45) 1CRP(20)
VM
CAS vn.—J \\
tAR(26) 4
tRAD(18
nsRga) | | mRaHEy) ;j"sggq iCAH|
woon \TTIR_eon XKoo X771, LT T
' ' N (AWL(34) ]
0 IWCH{31
WP(33)

w W77 pi Ny

= Wl L Y
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XYUNDAI HYM540A410. M-Series

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

v N - A
. \:::j qln(«) tCHR{45) [ \ _ICAS(17)

_ M — WALRT)
T, I U
/T V///////// R T Wil
A sy T
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_gs_@gx_J 1DH
READ-MODIFY-WHI‘:@ i’c;:.uj.wm . — s :"%t ”
S X \%
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JCAC(S) |
tOED;
CLZ(S) WOEZ(51) PS(38))
VIHA/OH -
[sle] HIGH-Z % E ;& ouTt iN
VIt/VOL —
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*XYUNDAI HYM540A410 M-Series

PACKAGE INFORMATION

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

HYM540410M/LM (SOJ mounted)

UNIT : INCH(mm|
OLERANGE T +)/o.ooa(n.1s)
- 4.250(107.95) .
0.133(3.38) 3.084(101.19) I 0.370(8.40)MAX

0.054(1.3;
0.047(1.19)

HYMS540410TM/LTM (TSOP-1I mounted)

UNIT : INCH{mm)
TOLERANCé: +If-0,006(0‘13)
" 4.250(107.65) o
0.133(3.38} 2.884(101.18) —I 0.250(6.35)MAX.

TUTTT oI

0.250(6.38 ©

anonnn  ponsag

nonnoo - aanonn
TrTUTT—UUTUTT
gooppa  pnnngo
TUTTUT—UTTUUT
anannn _nannnn
TYTTTT O
gno0on _nonnan
TUTTTT UTTUTT

M@mﬁ;

Rogez o = h

(157 (T OTTT T IO T I AT L

0.080(2.03 L_ L RO.082 +/-0.004(1.57 + /0.10) /“ o.aog.g J _.H.M(ML
0.250(6.39) L 2.750(95.28) ] 0.047(1.18)
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“XYUNDAI HYM540A410 M-Series

ORDERING INFORMATION

PART NUMBER SPEED POWER | PACKAGE PLATING
HYM540A410M 60/70/80 SIMM Tin-Lead
HYM540A410LM 60/70/80 L-part SiMM Tin-Lead
HYM540A410TM 60/70/80 SIMM Tin-Lead
HYM540A410LTM 60/70/80 L-part SIMM Tin-Lead
HYM540A410MG 60/70/80 SIMM Gold
HYM540A410LMG 60/70/80 L-part SIMM Gold
HYMS540A410TMG 60/70/80 SIMM Gold
HYM540A410LTMG 60/70/80 L-part SIMM Gold
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