XJYUNDAI HYM540100 Series

SEMICONDUCTOR 1M x 40-bit CMOS DRAM MODULE
PRELIMINARY

DESCRIPTION

The HYM540100 is a 1M x 40-bit Fast page mode CMOS DRAM module consisting of ten HY514400A in 20/26 pin
SOJ on a 72 pin glass-epoxy printed circuit board. 0.22uF decoupling capacitor is mounted for each DRAM.
The HYM540100M/LM are Tin-Lead plated and HYM540100MG/LMG are Gold plated socket type Single In-line
Memory Modules suitable for easy interchange and addition of 4M byte memory.

FEATURES PIN CONNECTION
eLow power dissipation
Max. battery back-up 22.0mW (L-part) e
Max. CMOS standby 11.0mW (L-part) O
55.0mwW 1

Max. TTL standby 110.0mW
Max. operating

Speed Power
50 7.15W
60 8.33W
70 5.50W

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

oFast access time
Speed tRAC tcac trc 36
50 50ns 15ns 35ns a7
60 60ns 15ns 4a0ns
70 70ns 20ns 45ns
eFast page mode operation

oCAS-before-RAS, RAS-only, Hidden refresh
#1024 refresh cycles / 128ms (L-part)
1024 refresh cycles / 16ms

PIN DESCRIPTION

OO T T T T T T T T TN

RAS Row Address Strobe 72

CAS Column Address Strobe ©
WE Write Enable

OE Output Enable

A0-A9 Address input

DQO0-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. Hyundai electronics does not assume any
responsibility for use of circuits described. No patent licences are implied.
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*XYUNDAI HYM540100 Series
PIN NAME BLOCK DIAGRAM
# NAME # NAME
1 | Vss 37 | DQ19 s e oyt Do
2 | DQO 38 | DQ20 C3 - m—
3 | DQ1 39 | Vss 208 WE
4 | DQ2 40 | CAS S ood——o004
5 | DQ3 a1 | NC pu i Fox) I -4
6 | DQ4 42 | NC oo W O———007
7 | DQ5 43 | NC p— -~ oae
8 | DQ6 44 | RAS gu ) ——t
9 | DQ7 45 | NC aoe WEDOJ—oDat1
10 | vce 46 | NC -
11 | NC 47 | WE T8 oy IREDG-e
12 | AO 48 | Vss M= Dog—opaie
13 | At 49 | DQ22 200 W e
14 | A2 50 | DQ23 T % Dog——onate
15 | A3 51 DQ24 1 oE Da———oDais
16 | A4 52 | DQ25 _Alwﬁﬁﬂ °pate
17 | A5 53 | DQ26 p— ol opazo
18 | A6 54 | DQ27 geES Bay———opo2
19 | OF 55 | DQ28 aoe we DOJ——obazs
20 | DQs 56 | DQ29
21 | D9 57 | DQ30 T [ s
22 | DQ10 58 | DQ31 1 o webad——opcer
23 | DQ11 59 | vcc
24 | DQ12 60 | DQ32 mEl Dag———o0azs
25 | DQ13 61 | bQi4 B T m—]
26 | DQ14 62 | DQ33 408 e
27 | DQ15 63 | DQ35 s oad———opaae
28 | A7 64 | DQ36 B SR m— et
29 | DQ16 65 | DQ37 _m|~e_w—'s_—°°°°‘
30 | Vec 66 | DQ38 — -~ oase
31 | A8 67 | PD1 S oQf———oDas7
‘“—] OE DQ4———°oDQ38
32 A9 68 PD2 a0a we PA§——opase
3 | OF 6 | PD3 we—— |
34 | NC 70 | PD4 WE
35 | DQ17 71 | DQ39
36 | DQ18 72 | Vss

PRESENCE DETECT PINS

PIN -50 -0 -70

PD1 Vss Vss Vss

PD2 Vss Vss Vss

PD3 Vss NC Vss

PD4 Vss NC NC
408
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*XYUNDAI HYM540100 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 Vv
vce Voltage on VCC Relative to Vss -1.0t07.0 \'
los Short Circuit Output Current 50 mA
PD Power Dissipation 9 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 Vv
ViH Input High Voltage 2.4 - VCcCc+1.0 A
ViL Input Low Voltage -1.0 - 0.8 Vv
NOTE : All voltages are referenced to Vss.
1CC06-00-MAYS3 409
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X YUNDAI HYM540100 Series

DC CHARACTERISTICS

'A=0°C to 70°C, VCC =5V£10%, VSS=0V, unless otherwise noted.)

SYMBOL | PARAMETER TEST CONDITIONS ggsl?é MIN. [MAX. [ UNIT [ NOTE
1] Input Leakage Current Vss<VIN<SVCC+1.0, -100 | 100 | pA
(Any Input Pin) All other pins not under test =Vss
ILo Output Leakage Current | VSssVouT<VccC, 100 10| uA
(High Impedance State) RAS & CAS at ViH
Icct | Vec Supply Current, tRC=tRC (min.) 50 -11300 | mA | 1,23
Operating 60 - |1150
70 - {1000
Iccz | Ve Supply Current, RAS & CAS at ViH, -| 20| mA
TTL Standby other inputs=Vss
iccs | Ve Supply Current, trRC =1RC (min.) 50 -[1300 | mA | 1,3
RAS-only refresh 60 - 11180
70 - 11000
Iccs | Vee Supply Current, tPC=tPC (min.) 50 -|1800] mA | 123
Fast Page mode 60 - | 700
70 - | 600
lccs | Vec Supply Current, RAS & CAS = Vcc-0.2V - 10| mA
CMOS Standby L-part - 2 5
lcce | Vec Supply Current, tRC=tRrRC (min.) 50 - (1300 | mA | 13
CAS-before-RAS refresh 60 - [1150
70 - {1000
Iccr | Veo 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-A9=VCC-0.2V or 0.2V tRAS < - 4
DQ0-DQ39=Vcc-0.2V, 0.2V, 1us
or open
voL Output Low Voltage loL=4.2mA - 041 V
VoH | Output High Voltage JOH=-5mA 24 -V
NOTE :
1. Icc, Ices, Iccs, 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=VIH.
4. Only tras(max.) = 1¢s Is applied to refresh of battery backup but tRAS(max.) = 10us is applied to normal func-

tional operation.
lccs(max.) =2mA and Icc are applied to L-part only (HYM540100LM and HYM540100LMG).

o

410 1CC06-00-MAYS3
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-XYUNDARI HYM540100 Series

AC CHARACTERISTICS

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

HYM540100M/LM/MG/LMG
# | symsoL PARAMETER 50 60 70 UNIT | NOTE
MIN. [MAX. [ MIN. [MAX. | MIN. | MAX.
1| tRC Random Read or Write Cycle Time 90 - | 110 - | 130 -| ns
2 | tRWC Read-Modify-Write Cycle Time 130 - | 150 -| 180 -| ns
3| tPC Fast Page Mode Cycle Time 35 -1 40 -| 45 -| ns
4 | tPRWC | Fast Page Mode Read-Modify-Write 75 - 80 -1 95 -| ns
Cycle Time
5| trac Access Time from RAS -| 50 -| 60 -| 70| ns (49,10
6 | tcac Access Time from CAS - 18 -] 18 -1 20| ns | 49
71 taa Access Time from Column Address -| 25 -] 30 -1 35| ns | 4,10
8 | tcPA Access Time from CAS Precharge - 30 -1 35 -| 40| ns 4
9| tcz CAS to Output Low Impedance 0 - 0 - 0 -| ns 4
10 | tOFF Output Buifer Turn-off Delay 0 15 0| 15 0| 20| ns 5
111 Transitlon Time (Rise and Fall) 3 50 3| 50 3| 50| ns 3
12 | 1RP RAS Precharge Time 30 -] 40 -| 50 -| ns
13 | tRAS RAS Pulse Width 50 | 10K 60 | 10K 70 | 10K | ns
14 | tRasP | RAS Pulse Width (Fast Page Mode) 50 POOK | 60 200K | 70 200K | ns
15 | tRSH RAS Hold Time 15 -] 18 -| 20 -| ns
16 | tCSH CAS Hold Time 50 -| 60 - 70 -1 ns
17 | tCAs CAS Pulse Width 15 | 10K | 15 | 10K | 20 [ 10K | ns
18 | tRCD RAS to CAS Delay 15| 35| 20| 45| 20| 50| ns 9
19 | tRAD RAS to Column Address Delay Time 10| 25| 15| 30| 15| 35| ns 10
20 | tCRP CAS to RAS Precharge Time 5 - 5 - 5 -| ns
21 | tcP CAS Precharge Time 10 -1 10 -| 10 -] ns
22 | tASR Row Address Set-up Time 0 - 0 - 0 -] ns
23 | tRAH Row Address Hold Time 5 - 10 -1 10 -1 ns
24 | tasc Column Address Set-up Time 0 - 0 - 0 -| ns
25 | tCAH Column Address Hold Time 15 -1 15 -1 15 -| ns
26 | tar Column Address Hold Time from RAS 45 -| 60 -| 55 - | ns
27 | tRAL Column Address to RAS Lead Time 25 -1 30 -] 35 -| 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 CTAS
30 | tRRH Read Command Hold Time 0 - 0 - 0 -| ns 6
Referenced to RAS
31 | twCH Write Command Hold Time 10 - 16 -1 15 -| ns
32 | twcR Write Command Hold Time from RAS 40 -| 50 -| 55 -| ns
33 | twp Write Command Pulse Width 10 - 16 -| 15 -| ns
34 | tRwL Write Command to RAS Lead Time 15 -1 18 -1 20 -| ns
35 | towL Write Command to CAS Lead Time 15 -1 18 -| 20 -| ns
36 | DS Data-In Set-up Time 0 - 0 - 0 -| ns 7
37 | tDH Data-In-Hold Time 10 -1 15 -1 15 -| ns 7
38 | toHR Data-in Hold Time Referenced to RAS 40 -| s0 -1 58 -| ns
39 | tREF Refresh Period (1024 cycles) - 16 - 16 - 16 | ms
L-part - | 128 -| 128 - | 128 1
40 | twCs Write Command Set-up Time 0 - 0 - 0 -{ ns 8
1CC06-00-MAY93 411
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*XYUNDAI HYM540100 Series

AC CHARACTERISTICS

(continued)
HYM540100M/LM/MG/LMG
#| symBoL PARAMETER 50 80 70 UNIT | NOTE
[MIN. [MAX. | MIN. | MAX. | MIN. | MAX.

41| tcwp | CASto WE Delay Time 35 -1 35 -| 40 -| ns 8
42| tawp | RAS to WE Delay Time 70 -1 80 -] 95 -| ns 8
43| tawp Column Address to WE Delay Time 45 -| 50 -| 60 -| ns 8
44| tCSR TAS Set-up Time (CBR Cycle) 5 - 5 - 5 -| ns

45| tCHR TAS Hold Time (CBR Cycle) 10 -] 10 -{ 10 -] ns

46| tRPC RAS to CAS Precharge Time 0 - 0 - 0 -| ns

47| tCPT TAS Precharge Time (CBR Counter Test) | 25 -| 3o -{ 35 -| ns

48| tROH RAS Hold Time Referenced to OE 10 -] 10 -1 10| 20/ ns

49| tOEA OE Access Time -1 15 -| 15 -| 20| ns

50| tOED OE to Data Delay 15 -1 15 - 20 -| ns

51| tOEZ Output Buffer Turn Off Delay Time o 15 0| 15 0| 20| ns 5

from OE

52| toEH OE Command Hold Time 15 -1 158 - 20 - ns

53| tcpwp | WE Delay Time from CAS Precharge 55 -1 60 -| 70 -| ns 8
54| trRHCP | RAS Hold Time from CAS Precharge 30 -| 35 -| 40 -| ns

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

56| twrRH WE to RAS Hold Time (CBR Cycle) 10 -1 10 -1 10 -| ns

a2 1CC06-00-MAY93
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*XYUNDAI HYM540100 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 CAS-before-RAS initilization cycles in-
stead 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 HY514400A 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. 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 1RAC(max.) can be met. tRAD(max.) is specified as a refer-

ence point only. If tRAD is greater than the specified trap{max.) limit, then access time is controlled by taa.
11.tREF(Max.) = 128ms is applied to L-part only (HYM540100LM and HYM540100LMG).

[ )

o N

CAPACITANCE

_(TA=25°C, VCC=5V+10%, VSS =0V, = 1MHz, unless otherwise noted.)

SYMBOL | PARAMETER TVP. MAX. UNIT
CINt Input Capacitance (A0-A9) - 68 pF
Cinz Input Capacitance (WE, OF) - 60 pF
CIN3 Input Capacitance (RAS, CAS) - 60 pF
Coq Data Input/Output Capacitance (DQ0-DQ39) - 17 pF

1CC06-00-MAY93 413
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*XYUNDAI

HYM540100 Series

TIMING DIAGRAM

- I - ) S
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X

YUNDAI

HYM540100 Series

FAST PAGE MODE READ CYCLE

tRASP(14) tRP(1
__ oww-— %
S - \ T Z \_
CSH(18) PG tRSH(15)
1CRP(20) 1RCD(18) 1CAS(17) cPR1) 1CAS(17) tCP(2, tCAS(17) 20}
o "/ \ / \ / \ /
aFw:nWﬂz_(iL " tRAL(27)
1A LiRAH23) 1ASC(24) | | tcAH(zs) 4) | | 1CAH(z5) 4) | | 1cAH(es)
ADDR c::m ROW m‘ COLUMN M m COLUMN Wm‘ COLUMN X/ / / / / / /]
tAATT) WA 1AA(7) MT;)
[RCS(z8) | tROH(9)| | _, [IFCS(e) | tRCHER)] |, |1kos(s) tRRH(30} 4
. VH-
e T N \W
1RAC(E) CPA(B) tCPA(S)
| ICAC(E)) | tOAC(®), L 1CACHS)|
. 10EA(49) IOEA(IS) 1OEA(hS)
S SR Y /Yy S 7 {1 NI
LIOFE(10} LIOFF(30) LIORF(10)
| qze 10EZ(51) 4:0 (®) { tOEZ(51) | _ltcwzie 1OE2(51
DQ ‘:::: HIGH-Z vwommour}—@ VALID DATA OUT, VAUD DATA OUT >—
FAST PAGE MODE EARLY WRITE CYCLE
tRASP(14) 1RP(1
VR T
" \ 1RHCP(54) \_
1OSH(1 PG ASH(15)
tCRP(20) | 1RCD(18) tCAS{17) 1CP(1 1CAS(17) tCP(21) tCAS(17) P(20)
as o/ \ \ / \ Vi
%@J mAmMH@ 1RAL(27)
AS| LiRAH(9) 1SC(24)) [1CAH(2S) 1ASC(24) | | 1CAH(25) 4) | | tcaH(Es)
oo W LK KR ounm WTITTR_coum KTTHTTIK o XTTTTHTTTTTTT
! tCWL(35) L tCWL(35) ' 1RWL(34)
WCS tWCH@@ twcsﬁ tWCH(3 twesiao) | LtweHe
| {tWP(33) | || tWP(33] WP (33)
S (///////, 01 L
WOR(32) tOFH(52) 10EH(s2)
ORH(52)
= ////L v/, /L N,
1DHR(38)_ 4 tOED(50) 1QED(50)
{ps(s)] |1H 8 tDH(37) 1DS(36) | | IDHET)
[ t::///// ////x VALID DATA IN W///Z VALID DATA IN %// K. VALID DATA IN W/////// ///
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«XYUNDARI HYM540100 Series

RAS-ONLY REFRESH CYCLE

tRC(1)

1RAS(13) RP(12)
3
w N (-
mar:_m IRPC(46)
w ] 7
ViL—

AT
I I U

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

CAS-BEFORE-RAS REFRESH CYCLE

1RAS(13) RP(1
VIH- f 3
RAS il ] \

_ oy L P .
s 7 Vi,

tWHH,

w “Jl?/[[[[//é[////* N

porgct
oo Y ) GH-
voL— P 4

NOTE : ADDR and OE="H" or "L"
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-XYUNDA!? HYM540100 Series

HIDDEN REFRESH CYCLE (READ)

tRC(1) tRC(1)

tRAS(13) tRP(12) tRAS(13) 1RP(t
v
s N / N ) N\
WF)_ 1RCD(18) 1RSH(15) tCHR(45) CRP(20)
I QA /
wsnga) _@a isse_x »_t%&@l

G U
mnll o B b

- T | X XU,
S LTI,
tRACHS) g 2O

HIDDEN REFRESH CYCLE (WRITE)

tRC(1) WRC(1)
1RAS(13) . tRP(12) tRAS(13) tAP(12)

=N N o
WP_ tACD(18) tASH(15) CHR(45) 1CRP(20)
=17 N a
N1 R ) S U
wosuo) &@1) 4 OWRP ._759
= TN || VI N

Rl

T

1DHR(38)

1DS (36} tDH|

SIS/, SR U
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-XYUNDAI HYM540100 Series

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

tRAS(13) tRP(1
. vH A
e N / -

tCPT(47) tASH{15)
1

(44) 1CHR(45) 1CAS({17)
B | B

thALeT)

i3

[ wscen [ [roaan
I, S (A

READ CYCLE

W :jjjzz%'fm M&KQZQZZZZ /m =] W
« 2 N | T
- —— e
= T || NI\ Y

LT T A A S

VIH-
oQ HIGH-Z: Y, VALID DATA IN HIGH-Z:
viL- 3 4

READ-MODIFY-WRITE CYQLE HCWL
AWD(43) tRWL(34)
tWHRP(55)| [{WRH(6) {RCS{es) | 1CWD(41)
. VIH7
] X \
ViL—

S SRR,
- tcLzm ——% — DZE‘?” ﬂﬁ"—“lmm
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+«YUNDAI HYM540100 Series

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

UNIT : INCH(mm)
TOLE 1 +/-0.006(0.13)

_ 4.250(107.85) ”
0.133(3.38) 3.984(101.18) 0.200(5.08)MAX.
¥
(157} (T O T O B L
080(2.03) L RO.062 +/-0.004(1.57 +/-0.10) 0.250(6.35 . 0.054(1,37)
250(6.35 7508525 0.047(1.18)

0.100{2.54)MIN.

I

0.010(0.25)MAX.
0.050{1.27) 0.041 +/-0.004(1.04 +/-0.10)
1CC06-00-MAYS3 419
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XYUNDARI HYM540100 Series

ORDERING INFORMATION

PART NUMBER "SPEED | POWER | PACKAGE | PLATING
HYM540100M 50/60/70 SIMM Tin-Lead
HYM540100LM 50/60/70 | L-part SIMM Tin-Lead
HYM540100MG 50/60/70 SIMM Gold
HYM540100LMG 50/60/70 | L-part SIMM Gold
420 1CC06-00-MAY93
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