DATA SHEET

NEC / MOS INTEGRATED CIRCUIT
MC-42S1LFD64S

3.3V OPERATION 1M-WORD BY 64-BIT
DYNAMIC RAM MODULE (SO DIMM), EDO

Description

The MC-42S1LFD64S is a 1,048,576 words by 64 bits dynamic RAM module {(Small Cutline DIMM) on which 4
pieces of 16 M DRAM: uPD42518165L are assembled.

This module provides high density and large quantities of memory in a small space without utilizing the surface-
mounting technology on the printed circuit board.

Decoupling capacitors are mounted on power supply line for noise reduction.

Features

+ EDO (Hyper page mode)

+ 1,048,576 words by 64 bits organization
+ Fast access and cycle time

Family Access time | R/W cycle time | EDO (Hyper page mode) Power consumption {(MAX.)
(MAX.) {MIN.) cycle time {MIN.) Active Standby
MC-4251LFD64S-A80 60 ns 104 ns 25 ns 216 W 216 mW
MC-4281LFDB4S-A70 70 ns 124 ns 30 ns 202w | (CMOS level input)

« 1,024 refresh cycles/128 ms

« /CAS before /RAS self refresh, /CAS before /RAS refresh, /RAS only refresh, Hidden refresh
+ 144-pin small outline dual in-line memory module (Pin pitch = 0.8 mm)

+ Single +3.3 V £0.3 V power supply

+ Serial PD

Ordering Information

Part number Access time Package Mounted devices
(MAX.)
MC-4281LFDB4SA-A80 60 ns 144-pin Small Outline DIMM 4 pieces of
(Socket Type) 16 M DRAM: uPD42518165LG5
MC-425S1LFDE4SA-A70 70 ns Edge connector: Gold plated (400 mil TSOP(I1})
[Double side]

The information in this document is subject to change without notice.

Document No. M11356EJ7V0DS00 (7th edition) The mark s shows major revised points.
Date Published March 1997 N

Printed in Japan © NEC Coporation 1996
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Pin Configuration

144-pin Dual In-line Memory Module Socket Type (Edge connector: Geld plated)
[MC-4251LFD64S]

O 21H—C GND GND C0— 1 O
4 O /O 32 YO Q Gl 3
6 f~=C /O 33 /O Ol 5
8 =0 /O34 /Q 2 Gl 7
10 pe—=C /O 35 VO3 C=—l 9
12 —2 Vee Voo O—1 11
14 p=—=C 1/Q 36 /O 4 C=—l 13
16 == /O 37 /O 5 Ot 15
18 =0 /O 38 /O 6 Ol 17
20 = /O 39 Q7 Q== 19
22 —0 GND GND O— 21
24 l=—O /CAS4 JCASQ O—1 23
26 f=—O /CASS5 JCAS1 CO—=1 25
28 —C Veo Voo O— 27
30 =0 A3 AQ O—=1 29
32 —0 Ad Al O—=f 31
34 =0 A5 A2 O—=] 33
36 |—0 GND GND O— 35
38 =0 /O 40 /O § Q=] 37
40 f=—=O 11O 4 /0 9 C=—-] 39
42 == /O 42 /Q 10 O=—f 41
44 =0 /O 43 /O 11 =] 43
46 —0 VYoo Vog O——| 45
48 O /O 44 1/Q 12 C=—w 47
50 pe—=0) |/Q 45 1/Q 13 C=—] 49
52 |=—=O /O 46 1/Q 14 O=—=1 51
54 |=—=O /O 47 1/Q 15 C=—=] 53
56 —C GND GND &— 55
58 —O NC NC O— 57
80 —O NC NC C— 59
- )
62 —O NC NC O— 61
64 —0 Voo Voo O—| 83
66 —0 NC NC C— 65
68 ——2 NC WE O—m] 67
70 —0 NC /RAS0O O—=] B9
72 —2 NC NC O—— 71
74 ——0 NC J/QE O—m=) 73
76 —0 GND GND ©O— 75
78 —O NC NC O— 77
80 —C NC NC C— 79
82 —C Vee Voo O—] 81
84 == |/O 48 /O 16 C=—=] 83
86 f==_ |/O 49 1/Q 17 C=—q 85
88 f==C /O 50 /0 18 C=—eq 87
90 == /O 51 /0 19 C=—=1 89
92 —C GND GND O—— 91
94 == |/Q 52 /0 20 Ce—nd 93
96 == |/O 53 /0 21 C—wd 95
98 == |/O 54 /0O 22 C—wd 97
100 p=—=C /O 55 1/Q 23 O] 99
102 —C Voo Voo C— 101
I =
3 .
wg [ 5 (NE'ED GNAD o ]85 AQ - A9 . Address Inputs
9 . - . -
s 4040 NS Ae O_O—' m [Row: AQ - A9, Column: AQ - A%]
1:]14 —O Voo Voo O— :HS /O 0-1/C 63 : Data Inputs/Outputs
113 -—O: ,ﬁgﬁgg ﬁgﬁgg O 11? /RAS0 . Row Address Strobe
120 —C GND GND C— 119 R -
153 _1% ”8 56 Iig 52 s 15; /CASQ - /CAS7: Column Address Strobe
—— 57 25 Crw—m WE . Write Enable
126 [=+—=O |/Q 58 1/Q 26 C=—q 125
1%8 () |\{‘o 59 |/oV27 o] 135 /OE : Output Enable
Q) [4]4] [4]4] O— .
jlgi _——s ”8 5? ”8 28 Cra—m ]g; Voo . Power Supply
e 6 29 Crea—m .
136 [++=C 110 62 170 30 O=—ml 135 GND - Ground
138 =0 /O 63 1/Q 31 Ce—m] 137 SDA . Serial Data I/O for PD
140 —C GND GND 00— 139
142 |=—C scL SDA C=—»1 141 SCL : Clock Input for PD
144 /0 Veo Voo C—1 143 NC : No connection
a' O O a
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Block Diagram

/RASO C
WE ©
JOE ©
rI . |
iCAS0 c——=] 1 .cas /RAS /WE /OE /CAS4 O ILCAS /RAS /WE /OE
10 0 Oe—=] 110 1 110 32 1o 1
10 1 Oe— O 2 11033 Ce——{ 110 2
IO 2 Cre—| 110 3 /0 34 C=—={ 110 3
10 3 Oe—] 110 4 11O 35 Cw——= 110 4
o 4c=— =l 1105 /036 == /1O 5
1050 1106 11037 C=—={ 110 6
10 6 e— 11O 7 110 38 Ce—| 11O 7
/O 7 O] 11O 8 Do /0390 o8 D2
iCAST C— | /UCAS ICAS5 O | 1ucAS
IO 8 O 1O 8 /040 Cm—»f 11O 9
/10 9 Ce——=] 110 10 /O 41 e 110 10
1/0 10 Cra—— 11O 11 /0 42 O 1o 11
110 11 Ca—=] 110 12 110 43 Oa—=] 1O 12
/0 12 O] 110 13 110 44 O=—| 110 13
1/0 13 O 110 14 /0 45 G| 11O 14
110 14 O——=] 110 15 110 46 O——=] 11O 15
/0 15 Oe——f 110 16 110 47 &> 1o 16

L ¥ ¥

/cAS2 0—— =1 /LCAS /RAS 'WE /OE jcass 0—— = 1 cAs /RAS /WE/QOE

1/Q 16 Cre—] 1O 1 110 48 1o 1

1O 17 Oma—] /O 2 /O 49 Ce— /O 2

O 18 Cre——»] /O 3 /O 50 O] /O 3

/O 19 Oa——= /O 4 O 51 Oe—w 1O 4

/0 20 O—] /O 5 052 Om—— /O 5

/O 21 D=— /O 6 /O 53 O=— 106

/O 22 e—n /O 7 /O 54 Oe— 1O 7

110 23 Ore——nf /O 8 D1 110 55 ¢ o8 D3

/CAS3 c—=] /UCAS /CAST =1 /UCAS

/O 24 Oa—w] 11O 9 /O 56 Ce—nd /O 9

110 25 Cra——] /O 10 /O 57 Cr= IO 10

1/ 26 Cra—] 1O 11 /O 58 (= o 1

11O 27 Oa—n] /O 12 11O 59 Ora—m] /O 12

/0 28 Ora— ] /O 13 /O 80 Cra——] /O 13

/029 el 11O 14 1O B1 m—w /O 14

14O 30 Ore—1 /O 15 WO 62 Ce—] 1O 15

/0 31 Omw—] /O 16 /O 63 Sm—] /O 186

AD-AQCO— = AQ0-A9:D0-D3 SERIAL PD
Vee OT* Do - D3 SCL—» - = SDA
GNDO—— 4+ = D0 -D3 A\:‘\:‘Q
bl

Remark DO - D3: gPD42S18165L (1 M words by 16 bits organization)
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Electrical Specifications
+ All voltages are referenced to GND.
+ After power up (Voo = Veoomng), wait more than 100 us (/RAS, /CAS inactive) and then, execute eight /CAS

before /RAS or /RAS only refresh cycles as dummy cycles to initialize internal circuit.

Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Voltage on any pin relative to GND VT 0510 +4.6 A
Supply voltage Voo —0.5to +4.6 \')
QOutput current lo 20 mA
Power dissipation Po 4 w
Operating ambient temperature Ta 0to +70 C
Storage temperature Tsig —55 to +125 C

Caution Exposing the device to stress above those listed in Absolute Maximum Ratings could cause
permanent damage. The device is not meant to be operated under conditions outside the limits
described inthe operational section ofthis specification. Exposureto Absolute Maximum Rating
conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Ve 3.0 3.3 3.8 v
High level input voltage ViH 2.0 Voo + 0.3 v
Low level input voltage Vi -0.3 +0.8 A
Operating ambient temperature Ta 0 70 C

Capacitance (Ta=25 'C, T =1 MHz)

Parameter Symbol Test condition MIN. TYP. MAX. Unit

Input capacitance Cit AD - A8 50 pF
Ce /WE, /OE 50
Ci /RASO 50
Cu /CASO0 - /CASY 30

Data input/output capacitance Cuo 1/O0 - 11063 30 pF
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DC Characteristics (Recommended operating conditions unless otherwise noted)

Parameter Symbol Test condition MIN. [ MAX.| Unit | Notes
Operating current lce /RAS, /CAS cycling trac = 60 ns 600 mA | 1,23
trc = tre vy, lo = 0 mA trac = 70 ns 560
Standby current lece /RAS, /CAS > VH Ny, lo = 0 mA 2.0 mA
/RAS, /CAS =2V —0.2V, lo =0 mA 0.6
/RAS only refresh current lecs /RAS cycling, /CAS = ViH Ny trac = 60 ns 600 mA |1,2,3 4
trc = trc mmy, lo = 0 mA taac = 70 na 560
Operating current lcca /RAS < ViLvax), /CAS cycling trac = 60 ns 440 mA |1,2 5
(Hyper page mode (EDO)) thrc = thpc iy, lo = 0 MA trac = 70 ns 400
/CAS before /RAS locs /RAS cycling trac = 60 ns 600 mA 1,2
refresh current trc = trRe wmy, lo = 0 MA trac = 70 ns 580
/CAS before /RAS lccs /CAS before /RAS refresh : tras < 300 ns 1.2 mA 1,2
long refresh current tre = 125.0 us
{1,024 cycles / 128 ms) /RAS, /CAS:
Voo — 0.2 V £ ViH £ ViH (max)
ovsViL=<02V
Standby: tras < 1 us 18 mA 1,2
/RAS, /CAS > Vec—-0.2V
Address: Vi or Vi
MWE, /OE: Vi1
lo=0mA
/CAS before /RAS leor /RAS, /CAS : 800 HA 2
self refresh current trass = 5 ms

Voo — 0.2 V2 ViH S VHmMax)
ovVEViL<02V

lo=0mA

Input leakage current I Vi=0to 36V -5 +5 HA
All other pins not under test =0 V

Output leakage current low Vo=0to36V -5 +5 HA
Cutput is disabled {Hi-Z)

High level output voltage VoH lo=-2.0mA 24 V')

Low level output voltage VoL lo=+2.0 mA 04 \')

Notes 1. Icci, locs, locs, loos and loce depend on cycle rates (tRc and tHrc).
2. Specified values are obtained with outputs unloaded.
3. lcct and lees are measured assuming that address can be changed once or less during /RAS < ViL (Max
and /CAS = ViH (M.
lccs is measured assuming that all column address inputs are held at either high or low.
5. lcc4 is measured assuming that all coelumn address inputs are switched only once during each hyper
page (EDO) cycle.
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AC Characteristics (Recommended Operating Conditions unless otherwise noted)

AC Characteristics Test Conditions
(1) Input timing specification (2) Output timing specification

VIHMINY =20V --------------- \ Vo miny =20V

ViL imaxy =08V oo i VoL axy =08V

—h—l— ———
tr=2ns tr=2ns
(3) Output load condition
Voo
1,180 Q
l{e]
100 pF

CL l 870 Q

Common to Read, Write, Read Modify Write Cycle

trac = B0 ns trac = 70 ns
Parameter Symbol Unit | Notes
MIN. | MAX. | MIN. | MAX.
Read / Write cycle time tre 104 - 124 - ns
/RAS precharge time trp 40 - 50 - ns
/CAS precharge time torn 10 - 10 - ns
/RAS pulse width tras 60 |10,000( 70 |10,000( ns 1
/CAS pulse width fcas 10 (10,000 12 [10,000| ns
/RAS hold time trsH 10 - 12 - ns
/CAS hold time tesH 40 - 50 - ns
/RAS to /CAS delay time treo 14 45 14 52 ns 2
/RAS to column address delay time traD 12 30 12 35 ns 2
/CAS to /RAS precharge time terp 5 - 5 - ns 3
Row address setup time tasr 0 - 0 - ns
Row address hold time tran 10 - 10 - ns
Column address setup time tasc 0 - 0 - ns
Column address hold time toan 10 - 12 - ns
/OE lead time referenced to /RAS toes 0 - 0 - ns
/CAS to data setup time torz 0 - 0 - ns
/OE to data setup time torz 0 - 0 - ns
/QOE to data delay time toen 13 - 15 - ns
Transition time (rise and fall) tr 1 50 1 50 ns
Refresh time trer - 128 - 128 | ms
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Notes 1. In /CAS before /RAS refresh cycles, trasmax ) is 100 us.
If 10 us < tras < 100 us, /RAS precharge time for /CAS before /RAS self refresh (tres) is applied.
2. For read cycles, access time is defined as follows:
Input conditions Access time Access time from /RAS
trap < trap (vax) and trep < trop max) trAG (MAX ) trAG imaxX)
trap > trap (uax) and trep < troo (vax) taa (max ) traD + faa max)
troo > trep (Max) tcac imax ) trop + toac max)
trapax) and troeomax) are specified as reference points only ; they are not restrictive operating parameters.
They are used to determine which access time (trac, taa or tcac) is to be used for finding out when output
data will be available. Therefore, the input conditions trap = tRAD (Max.) and tReh = tRop imax) will not cause
any operation problems.
3. fcrr vy requirement is applied to /RAS, /CAS cycles.
Read Cycle
trac = B0 ns trac = 70 ns
Parameter Symbol Unit [Notes
MIN. | MAX. | MIN. MAX.
Access time from /RAS trac — 60 — 70 ns 1
Access time from /CAS tcac - 17 - 20 ns 1
Access time from column address taa - 30 - 35 ns 1
Access time from /OE toea - 15 - 18 ns
Column address lead time referenced to /RAS traL 30 - 35 - ns
Read command setup time tros 0 - 0 - ns
Read command hold time referenced to /RAS traH 0 — 0 — ns 2
Read command hold time referenced to /CAS treH 0 — 0 — ns 2
Output buffer turn-off delay time from /OE toez 0 13 0 15 ns 3
/CAS hold time to /OE tcHo 5 — 5 — ns 4
Notes 1. For read cycles, access time is defined as follows:
Input conditions Access time Access time from /RAS
trap < trap (vax) and trep < trop max) trac (MAX) trAG (MAX )
trap > trap (uax) and trep < troo (vax) fan (max )y traD + faa max)
troo > trep (Max) tcac (Max) trop + toac max)
trapax) andirep (max) are specified as reference pointsonly; they are not restrictive operating parameters.
They are used to determine which access time (trac, taa or tcac) is to be used for finding out when output
data will be available. Therefore, the input conditions tRAD = tRaD (vax.y and tReD = tRep (Max) will not cause
any operation preblems.
2. Either trcH gainy or tRRH (ving should be met in read cycles.
3. toezmax,defines the time when the output achieves the condition of Hi-Z and is not referenced to VoH or
VoL.
4. /WE: inactive (in read cycle)

/CAS: inactive, /OE: active ----- tcHo is effective.
/ICAS, /OE: active - tocH is effective.
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Write Cycle
trac = 60 ns trac = 70 ns
Parameter Symbol Unit [Notes
MIN. [ MAX.| MIN. | MAX.
/MWE hold time referenced to /CAS twer 10 - 10 - ns 1
/WE pulse width twp 10 - 10 - ns 1
/MWE lead time referenced to /RAS trwL 10 - 12 - ns
/WE lead time referenced to /CAS towt 10 - 12 - ns
/WE setup time twes 0 - 0 - ns 2
/OE hold time toew 0 - 0 - ns
Data-in setup time tos 0 - 0 - ns 3
Data-in hold time ton 10 - 10 - ns 3

Notes 1. twpin, is applied to late write cycles or read modify write cycles. |n early write cycles, twcH gan) should
be met.
2. If twes > twos iainy, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle.
3. tosguiny and toH v are referenced to the /CAS falling edge in early write cycles. In late write cycles and
read modify write cycles, they are referenced to the /WE falling edge.

Read Modify Write Cycle

trac = 60 ns trac = 70 ns

Parameter Symbol Unit | Nole
MIN. | MAX.| MIN. | MAX.
Read modify write cycle time trwo 133 - 157 - ns
/RAS to /WE delay time trRwo 77 - 89 - ns 1
/CAS to /WE delay time towo 32 - 37 - ns 1
Column address to /WE delay time tawo 47 - 54 - ns 1

Note 1. Iftwes>1twesguny, the cycle is an early write cycle and the data out will remain Hi-Z through the entire cycle.
If tRwD = tRwo (Min ), towp = towp (Miny, tAwD = tawp viny and toPwp = toPpwo (i, the cycle is a read modify write
cycle and the data out will contain data read from the selected cell. If neither of the above conditions is
met, the state of the data out is indeterminate.
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Hyper Page Mode (EDO)

trac = 60 ns trac = 70 ns
Parameter Symbol Unit [ Notes
MIN. | MAX. | MIN. | MAX.
Read / Write cycle time tHre 25 - 30 - ns 1
/RAS pulse width trase 60 1250000 70 [125000( ns
/CAS pulse width tHeas 10 10,000 12 |10,000| ns
/CAS precharge time tep 10 - 10 - ns
Access time from /CAS precharge tace - 35 - 40 ns
/CAS precharge to /WE delay time toPwo 52 - 59 - ns 2
/RAS hold time from /CAS precharge trHeP 35 - 40 - ns
Read modify write cycle time tHPRWG 66 - 75 - ns
Data output hold time toHe 5 - 5 - ns
/OE to /CAS hold time tocH 5 - 5 - ns 3
/QE precharge time toer 5 - 5 - ns
Output buffer turn-off delay from /WE twez 0 13 0 15 ns | 4,5
/WE pulse width twez 10 - 10 - ns 5
Output buffer turn-off delay from /RAS torr 0 13 0 15 ns | 45
Output buffer turn-off delay from /CAS torc 0 13 0 15 ns | 4,5
Notes 1. tnpc i is applied to /CAS access.

2. If twes = twes iainy, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle. IftAwp =trwb MmN, towD > towb (MIN., tawD = tawp ¢ming and tepwp > tepwp ming, the cycle is a read modify
write cycle and the data out will contain data read from the selected cell. If neither of the above conditions
is met, the state of the data out is indeterminate.

3. /WE: inactive (in read cycle)

/CAS: inactive, /OE: active ----- tcHo is effective.
/CAS, /OE. active - tocH is effective.

4. torc max), torr maxy and twez max) define the time when the output achieves the conditions of Hi-Z and is
not referenced to Von or VoL.

5. Tomake I/Osto Hi-Zinread cycle, it is necessary to control /RAS, /CAS, /WE, /OE as follows. The effective

specification depends on state of each signal.
(1) Both /RAS and /CAS are inactive (at the end of the read cycle)
/WE: inactive, /OE: active
tore is effective when /RAS is inactivated before /CAS is inactivated.
torn is effective when /CAS is inactivated before /RAS is inactivated.
The slower of torc and torr becomes effective.
(2) Both /RAS and /CAS are active or either /RAS or /CAS is active (in read cycle}

IWE, /OE: inactive - torz is effective.
Both /RAS and /CAS are inactive or /RAS is active and /CAS is inactive (at the end of read cycle)
/MWE, /OE: active and either trrH or trcH must be met -+ twez and twrz are effective.

The faster of toez and twez becomes effective.
The faster of (1) and (2) becomes effective.
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Refresh Cycle

trac = B0 ns trac = 70 ns
Parameter Symbol Unit | Note

MIN. | MAX. [ MIN. | MAX.

/CAS setup time tcsr 5 - 5 - ns

/CAS hold time (/{CAS before /RAS refresh) torr 10 - 10 - ns

/RAS precharge /CAS hold time trrc 5 - 5 - ns

/RAS pulse width (/CAS before /RAS self refresh) trass 100 - 100 - s

/RAS precharge time (/{CAS before /RAS self refresh) trPs 110 - 130 - ns

/CAS8 hold time (/{CAS before /RAS self refresh) teHs -50 - -50 - ns

/MWE hold time twHR 15 - 15 - ns

10
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Serial PD
BYTE No. Function Described Hex |Bit7 |Bite |Bit5 |Bit4|Bit3|Bit2|Bit1|Bit0 Notes
0 Number serial PD bytes SDH | 0O 1 0 1 1 1 0 1 93 bytes
1 Serial memory 0gH | 0 0 0 0 1 0 0 0 256 bytes
2 Fundamental memory type 02H | 0O 0 0 0 0 0 1 0 EDO
3 Number of rows 0AH | 0 0 0 0 1 0 1 0 10 rows
4 Number of columns 0AH | 0 0 0 0 1 0 1 0 10 columns
5 Number of banks 01H 0 0 0 0 0 0 0 1 1 bank
6 Data width 40H 0 1 0 0 0 0 0 0 64 bits
7 Data width (Continued) QOH | 0 0 0 0 0 0 0 0 0
8 Voltage interface 01H | 0O 0 0 0 0 0 0 1 LVTTL
9 /RAS access time -AB0 |3CH | 0 0 1 1 1 1 0 0 80 ns
—-A70 | 48H 0 1 0 0 0 1 1 0 70 ns
10 /CAS access time -A60 | 11H 0 0 0 1 0 0 0 1 17 ns
-A70 | 12H 0 0 0 1 0 0 1 0 18 ns
11 Error detection/correction 00H 0 0 0 0 0 0 0 0 None
12 Refresh period 85H 1 0 0 0 0 1 0 1 Self ref.
13 DRAM width 10H | 0 0 0 1 0 0 0 0 % 16
14 Error checking DRAM data width | 00H 0 0 0 0 0 0 0 0
15 - 61 00H 0 0 0 0 0 0 0 0
82 SPD revison 01H 0 0 0 0 0 0 0 1 1
63 Checksum for bytes 0 - 62 —AB0 | AQH 1 0 1 0 0 0 0 0
-A70 |ABH | 1 0 1 0 1 0 1 1
84 Manufacturers JEDEC 1D code | 10H 0 0 0 1 0 0 0 0
per JEP-108E
65 - 71 00H 0 0 0 0 0 0 0 0
72 Manufacturer’s location
73 Part name 34H 0 0 1 1 0 1 0 0
74 Part name 32H 0 0 1 1 0 0 1 0
75 Part name 53H 0 1 0 1 0 0 1 1
76 Part name 31H 0 0 1 1 0 0 0 1
77 Part name 4CH | 0 1 0 0 1 1 0 0
78 Part name 48H 0 1 0 0 0 1 1 0
79 Part name 44H 0 1 0 0 0 1 0 0
80 Part name 36H 0 0 1 1 0 1 1 0
81 Part name 34H 0 0 1 1 0 1 0 0
82 Part name 53H 0 1 0 1 0 0 1 1
83 Part name 41H 0 1 0 0 0 0 0 1
a4 Part name 2DH | 0 0 1 0 1 1 0 1
85 Part name 41H 0 1 0 0 0 0 0 1
86 Part name —A60 | 36H 0 0 1 1 0 1 1 0
-A70 |37H | 0 0 1 1 0 1 1 1
87 Part name 30H | 0 0 1 1 0 0 0 0
88 Part name 20H 0 0 1 0 0 0 0 0
a9 Part name 20H 0 0 1 0 0 0 0 0
90 Part name 20H 0 0 1 0 0 0 0 0
91 PCB revision code 31H 0 0 1 1 0 0 0 1
92 Blank 20H 0 0 1 0 0 0 0 0

Remark 1: High level (Serial data), 0: Low level (Serial data)
11
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Read Cycle
=_ tras trP :
/RAS g:f: N\ 3\
_t : tra e 5 trs « tcr N
" tca
jcas 7 ’\\‘ /‘ ‘\_
tasa| | tran e —‘tAscr toan o -
e Y XD KO =X RRRKRREXKRRXRN
tFﬁJ t tRCH’ - i
we NI LT = N_L//
toe t inEZ
_ toea
= 57 AMMMAMAMMMMNMNN /N\\\\\\
N _ :::C toF
tcac toE
. . for .
1o gg[‘__ -------------------------- R Data out :}-l_'-i--%---
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Early Write Cycle

H-
/RAS ] \

< <

TT
9
o

o %
e 4. Y O HRRRXRRR

S N\\\\\\\N WIS 7///////// 11/ 11/
oy m HRXXRXXKRXX KX

Remark /OE: Don’t care

13



NEC MC-42S1LFD64S

Late Write Cycle

tras irP

/mas N
Vi- \‘ JZ
] H Lol

N ) / / N

{asg| | 1RAH tasc tcaH

Col.
tew
|

1RwWL

[

< <

=

[

L“
o
1
2l

JCAS “H

<<
T
:nI
=]
z

Address “H

twp

2
[~
™~
Y
Y
[~
™~
™~
™~
[~
N

| 2

JOE “H

<<
<
1 ]
.
)

AALLALARRRRRRRRRRRRRRRNY

555

OED .
o Vi Wiz %X)J;_- : Y Y AVAVAVAVAVAVAVAVLVAVAY.
- Data in ‘A A A‘A AAA A’A’A AA
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Read Modify Write Cycle

/RAS

/{CAS

Address

/OE

l{e]

Vin

ViH-
Vi

AARARRRRRNNNY

_ trwe N
B tras tre N
5\ ZL’ X
% 7 \
< tosH .
torA troo e trsH . torn .
tcas
L'S - » 4 !
/ N / / \
trac
tasg| | tran fasc tean
_ 4
Row I Col.
trwo towL
N _ tawo : _ trw N
trod towo ol twP
: [ ’ [/
[ \ /
- LCEA . OEH

| foso

tos

ton

LARRRRRRNANY

| mmmmmm e e -{ g & Data out L—

Data in

toez
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Hyper Page Mode (EDO) Read Cycle

_ trase o tee
tRHCP S
V- ¥ -« e
IRAS N / N\
fosH « tHPc o he tRsH .
ECPP w fRCD L thoss b tep | fheas | top | | fHoas _ forn
Vik— ! 4 \ 4 \ 4 X
[CAS Vi- / \\ Z \ / \ / / \
trap " tRaL o le torr
tasr| |fran  ftasc tcan tasg| | foan lasc| | toan torc
e i ] e
Vik— r s s
Address Row c:;l._m Cal. KXZ)Q Col.
IL— = .Y 7 | 7
I
treH
fres nRy|  [wez
I o (-
ViH— 4 X
/WE V\L—{Z{Z{j Sti//
twez
toen | |, tace o e tace . foro -
v toea taa . taa
H— « > * > ~
OE v \\\\\\\\ \_t‘o_'-f, Jere Lo / \\\\
|_ trac .
b3 tAA »
_ e N DHG DHS =
« toLz .
Vor- Hi-Z 2 &z b (Xz |
17 S . e . - - .
VoL {y‘ Dataout [r _ Dataout _ Dataout ¥

Remark Inthe hyper page mode (EDO), read, write and read modify write cycles are available for each of the
consecutive /CAS cycles within the same /RAS cycle.
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MC-42S1LFD64S

Hyper Page Mode (EDO) Read Cycle (fWE Control)

/RAS

fCAS

Address

/WE

/OE

110

Remark

_ trasp o tee oo
trHCP
Vin- X - »
Vi— \ Z \_
" tosH N < RSH
lorpl [ tmop . trcas _tHoas, trcas _ ten
Vin— b /f b / S-\ 4 h!
ViL— / \\ z %v Z \ / / \
traD « tRal -
tasr| |tran  [tasd tcan tasc toan 1asc tcan
- .3 - o Al -« - -
_ r \ s s
Vi Row Col. Col. Col. m
Vii— v 7 X N
trcH
twez twez twez
tacs trRoH tRos trRu| [
= tre e tres Lt - =
Vir— A A 3
vi- L LS/ Zj X‘\ y\\ \r /
. tocH . ) ‘ ez
tosa ‘tCHO
toLz N
Vii— ™
ViL- \\\\\\\\\ \ \\\\
‘_‘ trac . - tors >
‘ tan B tan . < tan . «LOFC
) tcac - twez feac twez L% _ toez _
toz o teiz toz ) "
Vor— Hi-Z Hi-Z Hi-Z 4 L S
Vg['_ --------------------------- '§>§ Data out "--‘-_‘;b! Data out -":;FL)] Dataout )r------
— ]

In the hyper page mode (EDQ), read, write and read modify write cycles are available for each of the
consecutive /CAS cycles within the same /RAS cycle.
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NEC MC-42S1LFD64S

Hyper Page Mode (EDO) Read Cycle (fOE Control)

trasp trp
ViH- 3 . tRHcP | Y
/RAS N / N
ViL- K 7
" tosH tHPc N TRsH
foap| | frco tioas [ fop tioas o [Lfer [ ] tHoas foen
ViH— # + 3 3 f 3 L'
[CAS ViL- \}s 72 \‘ 7.7 &i J/ \
trap . traL loFe |
1asnl M lﬁg& can tasg| | lcad L‘EE fcan 107,
V- ITNL 3 +
Address Vi Row Col.A Col.B Col.C :KX)(XX
TVK 7 A N ]
| tanc
I N tan 1an trcH
1 = g
RCS tcac fcac s N
V—iff{i;‘ Toac 'S
WE V‘H N tan . \ \ E E
- fcHo tocH | M one >
focH [ [ face L > tace
toea foep toer foep focr _}CHE
ViH- \ A . X £ 3
SAN\\\\\\\\\'SE AN S N
toea 10EA
pECEN . foz "
1 »
loez i foez ez loez
4 A ] AL 3 X .
110 Data out Af====-4 X Data out B}--==- )qnataouts DataoutCi---l_ll-z-
| 7 2|

Remark Inthe hyper page mode (EDO), read, write and read modify write cycles are available for each of the
consecutive /CAS cycles within the same /RAS cycle.
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MC-42S1LFD64S

Hyper Page Mode (EDO) Early Write Cycle

/RAS

{CAS

Address

lie]

Remarks 1.

« trase . tre
ViHo \ . trHcP J/‘ b
Vi \( - —; \
- tosH " tHrPo . trsH
tore treo ale tHoas . tce tHeas tcp_r_ tHoas fcen .
Vi Y F_ S\ 7 Y
7T NN /7N
tRAL
tRAD -
tasr | |traH tasc teaH tasc toanH tasc | toan
(| - Il—b G—DT
ViH- \ p !
Vil m‘ Row 4 Col. ‘m Col. . Col.
twos v bwos o tWeH twos bwen
ViH- - i
NN\ 20 N A 2 N [ 77777744/
_'tE_ _ toH tos toH tos toH
Vi N\NANNNNNS ) \V\/ ) VVVVVVVVV
vi. XXXXXAN_ paar XXX QXXX

/OE: Don't care

2. Inthe hyper page mode (EDOQ), read, write and read modify write cycles are available for each of
the consecutive /CAS cycles within the same /RAS cycle.
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NEC MC-42S1LFD64S

Hyper Page Mode (EDO) Late Write Cycle

trasp N tre
N trHcP -
RAS Y- _\ “ > ;’:"\
Vi- " /
- tosH N - thrc L trsH
terp| | troo . tHoas tep | . tHoas | tee || tHoAs _ toen
e — , F — —
{CAS \
Vi- \\( F. \‘ / \( J/ /
tRan . traL N
tasr| |tran | tasc tean tasc tcaH tasq o
r‘—b C—I‘I Rl Lo ot—i~ >
Vii- 4 4 \
Address Vi m Row W Col. Col. Col.
~ Y 7
towL tow towL
- tRwL .
- tres . twp " tros . twe " trcs . twe
Vin- '4 \ / \ 4 —\
we v [/111/ i L \ \_L/////////
toen toen toen

] " ]
o N 1T \Vi N ARRARRRRARRNY

toeo tos | | toH toED tos toH toep tos toH
in

0 e (Y i) Y Y O Y

Remark Inthe hyper page mode (EDO), read, write and read modify write cycles are available for each of the
consecutive /CAS cycles within the same /RAS cycle.

XXX

X)
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NEC MC-42S1LFD64S

Hyper Page Mode (EDO) Read Modify Write Cycle

trase

trp
ViH- \
/RAS Vi \‘ Tf ;
tHPRWC N
torel | taco [ tHoas ter | tHoas o top o tHoas N toen
Vi Y \ 'S 7 !
fCAS v _/ \\‘ J] \c JZ \i 1// \
o tRAD traL
tasm| |tRan tasc toaH tasc | | toan ‘tasc| | toan )
| -
Vi / 'y s
Address " X Row Col. Col. Col.
~ A A | N
- trRwo - M tACP' tcrwo N - tAc'P tcrwo o, dow
tawp . tow], tawo Jtowy ™ tawo e
tres|™ [ [ towo | [twe, tRos| [ towo | |iwp, [dres tewo | [iwe
e - > < > « >
Vin- X X y
WE Vi- \ \; l \
- trac
\ ™ >

S SANNNNNNNN

o Vor- Hi-Z

/O ViH-

Remark In the hyper page mode (EDO), read, write and read modify write cycles are available for each of the
consecutive /CAS cycles within the same /RAS cycle.
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NEC MC-42S1LFD64S

Hyper Page Mode (EDO) Read and Write Cycle

trasp trp

- trHGP i —
T — ) F
/RAS  y N\ \
tcsH thrc P
ferp : trco thHoas : . [CF _‘ tHoas - tcp: L tHors L foPn
ViH— b iy L' ¥ 9\ 7 X
/CAS Vi- J \\t 7[ N \ Si 1/ / \
traD e trAL .
tasr| |tRan  [tasc tean tasc | | toan 1asc fcan
[t —3 i t o= f— I
ViH= 2 3 3
Address  ; _ m;w?w Col. EO(XX( Col. ] Col. 7@:
trcs tren
v ; > twos | | bwor,
H— « alln >
WE Vi— /ZZZZZ_/ \i 7////////
e doer e tace ML
oea . tan |
ViH- oz i N
SR ABNNNNNNNNNN\ e —/EERNNNNNNNNNNNNY
L trac | toEZ]
3 tAA L
teac _‘t_D;c twez
ez
Vor- Hi-Z X £ 3 Hi-2Z
Vo Vol_ SoTmmeSmesmssmssmssssmsasssssses {y Data out )-(X‘ Data outi}---- -----------------------------
tDIS ton
7 L R
Vi {4 Datain

Remark Inthe hyper page mode (EDO), read, write and read modify wtite cycles are available for each of the
consecutive /CAS cycles within the same /RAS cycle.
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NEC MC-42S1LFD64S

/CAS Before /RAS Self Refresh Cycle

trass

mas Y T f N
Vi 2 torP

trrc

tohs _feen

tcsr

ViH= _\" > f !
ICAS C T/ / \

Remark Address /WE, /OE: Don'’t care /O: Hi-Z
Cautions on Use of /CAS Before /RAS Self Refresh

/CAS before /RAS self refresh can be used independently when used in combination with distributed /CAS
before /RAS long refresh; However, when used in combination with burst /CAS before /RAS long refresh or with
long /RAS only refresh {both distributed and burst), the following cautions must be observed.

(1) Normal Combined Use of /CAS Before /RAS Self Refresh and Burst /CAS Before /RAS Long Refresh
When /CAS before /RAS self refresh and burst /CAS before /RAS long refresh are used in combination, please
perform /CAS before /RAS refresh 1,024 times within a 16 ms interval just before and after setting /CAS before
/RAS self refresh.

(2) Normal Combined Use of /CAS Before /RAS Self Refresh and Long /RAS Only Refresh
When /CAS before /RAS self refresh and /RAS only refresh are used in combination, please perform /RAS only
refresh 1,024 times within a 16 ms interval just before and after setting /CAS before /RAS self refresh.

(3) Iftrassiming is not satisfied at the beginning of /CAS before /RAS self refresh cycles (tras < 100 pus), /CAS before
/RAS refresh cycles will be executed one time.
If 10 ps < tras < 100 ps, /RAS precharge time for /CAS before /RAS self refresh (tres) is applied.
And refresh cycles (1,024/128 ms) should be met.

For details, please refer to How to use DRAM User's Manual.
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MC-42S1LFD64S

/CAS Before /RAS Refresh Cycle

- trc ala tre .
B tras L tre L tras L trp _
ViH- 3 / \ 4
/RAS Vi X‘ 7\2 S‘ k \
CRP
[t
tcsm tcHr trrc tcsr tcHrR trrc tcen
Vi _\ Y '8 Y
/CAS
Vi X 7/ \\( / \ / \
Remark Address, /WE, /OE. Don'tcare [/O: Hi-Z
/RAS Only Refresh Cycle
« tre " trc .
. tras L tre . tras e tre N
Vir- \ 4
/RAS Vi X( i S‘ JZ
torp
trec [
ML > | torn
Vik- 4 X 4 3
[CAS Vi / \_/ \
bash bran tasr | | tRan
y X
L= L 7

Remark /WE, /OE: Don't care
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NEC MC-42S1LFD64S
Hidden Refresh Cycle (Read)
tre tre
tras LN tras o et
Vie— Y — <
/RAS " A 7 N\ J/ \
_tCRE’.’ < treo e ASH toHr « tern .
ViH— 4 X ¥ )
jcAs N \ J \
. treo traL N
tasr tran ﬁcb tcan
Address V"~ W Row L( )it Col.
Vi LY
treH
tres b [, ez
e f \ W
we v L1111 111 \/
. toes . twez
tosa tcHo
ViH- 4
9% 7 AAMML ALY /- AN
|_ trac .
I . fan _ torr
N . tcac o torc >
P (s1F i toez ;
. torz
Von— i- b 14 Y Hi-Z
"o Vzi— S - e S —— -}& Datacut ~  [pm====--
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NEC MC-42S1LFD64S

Hidden Refresh Cycle (Write)

J
J]
i
r\

IH- a
/RAS \ ) \

7
L~
Ty

icas "
IL-

S e O XXROOOQOORONNK)

SN\ 72/

2
m
< <

QXXX

11O

< <

= RARRXAXIRXRA

Remark /OE: Don't care

XXKXXKXXXIXKIXXX

Datain
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A1 (AREA B)

NEC MC-42S1LFD64S
Package Drawing
144 PIN DUAL IN-LINE MODULE (SOKET TYPE)
A (AREA A) -
M1 (AREA A) Y £ N
Rf -T— - —
ImE 2
SR O N, ) D
L i
o] & J
M2 (AREA B} - TN ®" s/ St
{OPTIONAL HOLES)
C | —Uu
J B E

O o)
ITEM MILLIMETERS  INCHES
I:) CI A 67.6 2,661
Al 67.640.15 2.661+3.007
B 23.2 0.913
C 29.0 1.142
detail of @) part D 48 0.181
D1 1.520.10 0.059£0.004
D2 4.0 0.157
E 32.8 1.201
H 0.8 (T.P) 0.031 (T.F.)
J 3.3 0.13
L 20.0 0.787
M 25.4£0.15 1.0£0.006
MI 34 0.134
M2 220 0.866
N 3.8 MAX. 0.15 MAX.
Q R2.0 R0.079
R 4.0%0.10 0.157+3.009
s 1.8 $0.071
T 1.0£0.1 0.039+0.002
u 3.2 MIN. 0.125 MIN.
v 0.25 MAX.  0.01 MAX.
W 0.8£0.05 0.024 +0-002
X 2.55 MIN. 0.100 MIN.
Y 2.0 MIN. 0.078 MIN.
z 2.0 MIN, 0.078 MIN,
M1445-80A4
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[MEMO]
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[MEMO]
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[MEMO]
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NEC MC-42S1LFD64S

NOTES FOR CMOS DEVICES

(@) PRECAUTION AGAINST ESD FOR SEMICONDUCTORS

Note: Strong electric field, when exposed to a MOS device, can cause destruction
of the gate oxide and ultimately degrade the device operation. Steps must
be taken to stop generation of static electricity as much as possible, and
quickly dissipate it once, when it has occurred. Environmental control must
be adequate. When it is dry, humidifier should be used. It is recommended
to avoid using insulators that easily build static electricity. Semiconductor
devices must be stored and transported in an anti-static container, static
shielding bag or conductive material. All test and measurement tools
including work bench and floor should be grounded. The operator should
be grounded using wrist strap. Semiconductor devices must not be touched
with bare hands. Similar precautions need to be taken for PW boards with
semiconductor devices on it.

@ HANDLING OF UNUSED INPUT PINS FOR CMOS

Note: No connection for CMOS device inputs can be cause of malfunction. If no
connection is provided to the input pins, it is possible that an internal input
level may be generated due to noise, etc., hence causing malfunction. CMOS
device behave differently than Bipolar or NMOS devices. Input levels of
CMOS devices must be fixed high or low by using a pull-up or pull-down
circuitry. Each unused pin should be connected to Voo or GND with a
resistor, if it is considered to have a possibility of being an output pin. All
handling related to the unused pins must be judged device by device and
related specifications governing the devices.

(3 STATUS BEFORE INITIALIZATION OF MOS DEVICES

Note: Power-on does not necessarily define initial status of MOS device. Produc-
tion process of MOS does not define the initial operation status of the device.
Immediately after the power source is turned ON, the devices with reset
function have not yet been initialized. Hence, power-on does not guarantee
out-pin levels, I/0 settings or contents of registers. Device is not initialized
until the reset signal is received. Reset operation must be executed imme-
diately after power-on for devices having reset function.
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[MEMO]

No part of this document may be copied or reproduced in any form or by any means without the prior written
consent of NEC Corporation. NEC Corporation assumes no responsibility for any errors which may appear in
this document.

NEC Corporation does not assume any liability for infringement of patents, copyrights or other intellectual property
rights of third parties by or arising from use of a device described herein or any other liability arising from use
of such device. Nolicense, either express, implied or otherwise, is granted under any patents, copyrights or other
intellectual property rights of NEC Corporation or others.

While NEC Corporation has been making continuous effort fo enhance the reliability of its semiconductor devices,
the possibility of defects cannot be eliminated entirely. To minimize risks of damage or injury to persons or
property arising from a defect in an NEC semiconductor device, customers must incorporate sufficient safety
measures in its design, such as redundancy, fire-containment, and anti-failure features.

NEC devices are classified into the following three quality grades:

"Standard", "Special”, and "Specific”". The Specific quality grade applies only to devices developed based on a
customer designated "quality assurance program" for a specific application. The recommended applications of
a device depend on its quality grade, as indicated below. Customers must check the quality grade of each device
befere using it in a particular application.

Standard: Computers, office equipment, communications equipment, test and measurement equipment,
audic and visual equipment, home electronic appliances, machine tools, personal electronic
equipment and industrial robots

Special: Transportation equipment (automobiles, trains, ships, etc.), traffic control systems, anti-disaster
systems, anti-crime systems, safety equipment and medical equipment {not specifically designed
for life support)

Specific:  Aircrafts, aerospace equipment, submersible repeaters, nuclear reactor control systems, life
support systems or medical equipment for life support, etc.

The quality grade of NEC devices is "Standard” unless otherwise specified in NEC's Data Sheets or Data Books.
If customers intend to use NEC devices for applications other than those specified for Standard quality grade,
they should contact an NEC sales representative in advance.

Anti-radioactive design is not implemented in this product.
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