DATA SHEET

NEC/

MOS INTEGRATED CIRCUIT

MC-428LFC721

3.3 VOPERATION 8M-WORD BY 72-BIT DYNAMIC RAM MODULE
UNBUFFERED TYPE, EDO

Description

The MC-428LFC721 is a 8,388,608 words by 72 bits dynamic RAM medule on which 9 pieces of 64M DRAM :

pPD4265805 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

+ Unbuffered type
* EDO (Hyper page mode)

+ 8,388,608 words by 72 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-428LFC721-A50 50 ns 84 ns 20 ns 437W 16.2 mwW
MC-428LFC721-AB0 60 ns 104 ns 25 ns 373W (CMOS level input)
+» Refresh cycle

Family Refresh cycle Refresh
MC-428LFC721-A50 4,096 cycles / 64 ms /RAS only refresh, Normal read / write, /CAS before /RAS refresh,
MC-428LFC721-A60 Hidden refresh

+ 168-pin dual in-line memory module (Fin pitch = 1.27 mm)

+ Single +3.3 V £0.3 V power supply
+» Serial PD

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

Document No. M11911EJ3V0DS00 {3rd edition)
Date Published October 1997 NS
Printed in Japan

The mark * shows major revised points.

© NEC Gorporation 1996
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Ordering Information

Part number Access time Package Mounted devices
(MAX))
MC-428LFC721FH-A50 50 ns 168-pin Dual In-line Memory Module 9 pieces of uPD4265805G5
{Socket Type) {400 mil TSOP(l1))
MC-428LFC721FH-AB0 60 ns Edge connector : Gold plated [Single side]
MC-428LFC721 FB-A50 50 ns 9 pieces of yPD4265805LE
(400 mil SOJ)
MC-428LFC721FB-A8B0 680 ns [Single side]
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Pin Configuration

168-pin Dual In-line Memory Module Socket Type (Edge connector: Gold plated)

[ MC-428LFC721FH, 428LFC721FB ]
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XXX indicates active low signal.

AQ - Al :
[ Row : AD - A1,
DQO - DQB3
/RASD, /RAS2
/CASO - /[CAS7 :
/WED, /WE2
/OEQ, /1OE2
SDA

SCL

SAQ - SAZ

CBO - CB7

Vco

GND

NC

Address Inputs
Column : AC - A10Q]

: Data Inputs / Outputs
: Row Address Strobe

Column Address Strobe

: Write Enable

: Quiput Enable

: Serial Data I/O for PD

: Clock Input for PD

: Address Input for EEPROM
: Check Bits

: Power Supply

: Ground

: No Connection
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Block Diagram

RAS) O——
/OED ©
/WED © l

CASD O—i

DQ 0 o= DQ 1 TCAS/RAS/WE /OE
DQ1 o=—=DQ2
DQ 2 o=—DQ 3
DQ 3 ce—=DQ 4
DQ 4 ca—DQ 5
DQ5 ce—=IDQ 6
DQ6 ce—DQ 7
DQ7 om—DQ8

/CAS1 O—L

DQ 8 oe—=] DG 0 /CAS/RASWE JOE

DQ9 ow—DQ 1
DG 10 c.——=DQ 2
DGQ 11 oe—=DQ 3
DQ 12 cw—={DQ 4
DQ 13 c=—=|DQ S
DG 14 c=—={DQ 6
DQ 15 c=—=|DQ 7

Do

D1

CBO o DQ o /CAS/RAS/WE fOE

CB1 0e—=DQ 1
CB2Z2 omw—=DQ 2
CB3 oe—=DQ 3 D2
CB4 cmw—=1DQ 4
CB5 ce—=DQ 5
CB6 cs—DQSB
CB7 o=——=DQ 7

/CAS2 O—t

DQ 16 © DQ o 'CAS/RAS/WE/OE

DQ17 o—=]DQ 1
DQ 18 oa—{DQ 2
DQ19 o=—=|DQ 3
DG 20 c—=|DQ 4
DG 21 o=—=|DQS
DQ 22 c=—=|DQ 6
D@23 o=—=|DQ 7

fCAS3 O—L

D3

DQ 24 DQ o /CAS/RASWE OF
DQ 25 c+—|DQ 1

DQ 26 ce—=|DQ 2

DQ27 ce—DQ3

DG 28 ce—{DQ 4
DQ 29 ce—=DQ 5
DGQ 30 c+—={DQ 6
DG 31 ca—=|DQ 7

AO-AN1C————* AD-A11:D0-D8

vco CT‘* Do -D3
GND CL Do -D8

SCL —— ™

RAS2 60—

OE2 &

MWEZ ©

/CAS4 0—+

|

DQ32 o=—=DQ 0
DQ 33 o=—m—=DQ 1
DQ34 o=—DQ 2
DQ 35 o=——=DQ 3
DQ36 om—=DQ 4
DQ 37 o=——DQ 5
DQ 38 oa—=1DQ 6
DQ39 ow—=DQ 7

/CASRAS/WE DE

D5

/CASDH 0—#

DQ 40 o+——{DQ 0
DQ41 ce—+DQ 1
DQ42 o+——={DQ 2
DQ43 c=—IDQ 3
DQ44 ce—=DQ 4
DQ45 on—=DQ &
DQ46 c+—=DQ 6
DQ47 o=—=DQ 7

CAS/RAS/WE /OE

D6

/CASE O—;

DQ 48 Oe—f
DQ 49 o=——1DQ 1
DQ 50 cw—=DQ 2
DQ 51 o=——=1DQ 3
DQ 52 ow—=DQ 4
DQ 53 o=—=1DQ 5
DQ 54 om—=1DQ 6
DQ 55 o=—=1DQ 7

DQ o/CASRAS/WE OE

D7

{CAS7 0—¢

DQ 56 oa—n]
DQ57 om—DQ 1
DQ58 o=w—eDQ 2
DQ59 o=—=DQ 3
DQ 60 os—=DQ 4
DQ61 o=-—=IDQ 5
DQ62 om—DQ 6
DQ6E3 o=-—=DQ 7

DQ o/CASRAS/WE OE

D3

SERIAL PD

A0 A1 AZ

[+ ™ SDA

SAD SA1 SA2

Remark DO - D8 : uPD4265805 (8M words by 8 bits organization)

4



NEC MC-428LFC721

Electrical Specifications
+ All voltages are referenced to GND.

+ After power up (Vce > Vee ming), wait more than 100 s (/RAS, /CAS inactive) and then, execute eight /CAS before

/RAS or /RAS cnly refresh cycles as dummy cycles 1o initialize internal circui.

Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Voltage on any pin relative to GND Vr -0.51t0 +4.6 vV
Supply voltage Ve -0.51t0 +4.6 V'
Output current lo 50 mA
Power dissipation Po 9 w
Operating ambient temperature Ta Oto +70 °C
Storage temperature Tstg —5510 +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 in the operational section of this specification. Exposure to Absolute Maximum Rating

conditiens for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Voo 30 3.3 3.6 \'
High level input voltage ViH 20 Ve + 0.3 \
Low level input voltage Vi 0.3 +0.8 v
Operating ambient temperature Ta 0 70 °C

Capacitance (Ta= 25 °C, = 1 MHz)

Parameter Symbol Test condition MIN. TYP. MAX. Unit
Input capacitance Cu AD- A1 a0 pF
Ce /RASD, /RAS2 50
Ce /CASD - /CAS7 35
Cu /WEQ, /WE2 50
Cis /OED, /OE2 50
Data input/output capacitance Cio DQO - DQB3, CBo - CBY 30 pF
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DC Characteristics {(Recommended Operating Conditions unless otherwise noted)

Parameter Symbol Test condition MIN. | MAX Unit Notes
Operating current lcci | /RAS, /CAS cycling trac = 50 ns 1,215 mA 1,2,3
trc = trominy, lo = 0 A trac = B0 ns 1,035
Standby current locz /RAS, /CAS = Vi), lo = 0 mA 9 mA
/RAS, /CAS > Vec-0.2V, lo=0mA 45
/RAS only refresh current loca /RAS cycling, /CAS > ViH pin) trac = B0 ns 1,215 mA |1,2,3 4
tre = tro vy, lo = 0 mA trac = 60 ns 1,035
Operating current loca /RAS < ViLmax), /CAS cycling trac = 50 ns 945 mA 1,2,5
(Hyper page mode (EDO)) tHPG = tHPe (MiNg, lo = O mA trac = 80 ns 855
/CAS before /RAS lees /RAS cycling trac = 50 ns 1,215 mA 1,2
refresh current tre = tro vy, lo = 0 mA trac = 60 ns 1,035
Input leakage current Iy Vi=0to 36V -5 +5 UA
All other pins not under test =0 V
Output leakage current loy |Vo=0to3.6V -5 +5 UA
Cutput is disabled (Hi-Z)
High level output voltage Voi |loe=-2.0mA 24 \')
Low level output voltage VoL [lo=+2.0mA 04 \')

Notes 1. lcct, lcos, lces and Icos depend on cycle rates (trc and tHec).
2. Specified values are obtained with outputs unloaded.
3. lcct and lccs are measured assuming that address can be changed once or less during /RAS < ViL ivax) and
[CAS = ViH (M),
4. lces is measured assuming that all column address inputs are held at either high or low.
5. lcos is measured assuming that all column 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
ViHaany = 2.0 V Vormny =20V

Viegmax)=0.8 V VoLmax)y =08V

fr=2ns tr=2ns
(3) Output load condition
Voo
1,180 0
/0
100 pF 870 Q

CL
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Common to Read, Write, Read Modify Write Cycle

Parameter Symbol trac = 50 ns trac = 60 ns Unit Notes
MIN. MAX. MIN. MAX.
Read / Write cycle time tre 84 - 104 - ns
/RAS precharge time trp 30 - 40 - ns
/CAS precharge time tern 7 - 10 - ns
/RAS pulse width tras 50 10,000 80 10,000 ns
/CAS pulse width tcas 8 10,000 10 10,000 ns
/RAS held time trsH 13 - 15 - ns
/CAS hold time tosH a8 - 40 - ns
/RAS to /CAS delay time treo 11 37 14 45 ns 1
/RAS to column address delay time trap 9 25 12 30 ns 1
/CAS to /RAS precharge time tere 5 - 5 - ns 2
Row address setup time tasr 0 - 0 - ns
Row address held time trRaH 7 - 10 - ns
Column address setup time tasc 0 - 0 - ns
Column address hold time tocan 7 - 10 - 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 fo data delay time toen 10 - 13 - ns
Transition time (rise and fall) tr 1 50 1 50 ns
Refresh time trer - 64 - 64 ms

Notes 1. For read cycles, access time is defined as follows:

Input conditions Access time Access time from /RAS
trap < traD (vax) and troo < tRop (Max) trac tmax trac tvax)
tran > trap pwax) and treo < trop max) tan maxy traD + taa puax)
troo > tRoD max ) toac tmaxy treo + toac max)

traD (wax) and tRop maxy are specified as reference points only; they are not restrictive operating parameters.
They are used to determine which access time (irac, taa or foac) is fo be used for finding out when output
data will be available. Therefore, the input conditions tRAD > trRAD (Max) and tReD = tRcD (MAX) will not cause any
operation problems.

2. torp (viny requirement is applied to /RAS, /CAS cycles.
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Read Cycle
Parameter Symbol trac = 50 ns trac = 60 ns Unit Notes
MIN. MAX. MIN. MAX.
Access time from /RAS trac - 50 - 60 ns 1
Access time from /CAS teac - 13 - 15 ns 1
Access time from column address taa - 25 - 30 ns 1
Access time from /OE toea - 13 - 15 ns
Column address lead time referenced to /RAS traL 25 - 30 - ns
Read command setup time tros 0 - 0 - ns
Read command held time referenced to /RAS trRH 0 - 0 - ns 2
Read command hold time referenced to /CAS treH 0 - 0 - ns 2
Qutput buffer turn-off delay time from /OE toez 0 10 0 13 ns 3
/CGAS hold time to /OE teHo 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 max) and troo < troo ax) trRAC (MAX) tRAC (MAX )
tran > trap pmax) and treo < trop max) tas max) tran + taa max)
treo > tRoD (max ) toac pmax treo + toac max)

trap (vax) and trep (max) are specified as reference points only; they are not restrictive operating parameters.
They are used o determine which access time (trac, taa or toac) is to be used for finding out when output
data will be available. Therefore, the input conditions trap > tRAD (vAX) and tReD = tReD (Max) will not cause
any operation problems.
2. Either troH (miny or tRrH gviny should be met in read cycles.
3. toez max) defines the time when the output achieves the condition of Hi-Z and is not referenced to Vor or VoL.
4. MNE inactive (in read cycle)
/CAS : inactive, /OE : active ...... tcHo is effective.
/CAS, /OE : active ...... tocH is effective.
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Write Cycle
Parameter Symbol trac = 50 ns trac = 60 ns Unit Notes
MIN. MAX. MIN. MAX.
/WE hold time referenced to /CAS twen 7 - 10 - ns 1
/WE pulse width twe 7 - 10 - ns 1
/WE lead time referenced to /RAS tRwL 13 - 15 - ns
/WE lead time referenced to /CAS towe 7 - 10 - ns
/WE setup time twes 0 - 0 - ns 2
/OE hold time toen 0 - 0 - ns
Data-in setup time tos 0 - 0 - ns 3
Data-in hold time toH 7 - 10 - ns 3

Notes 1. twp (i) is applied to late write cycles or read modify write cycles. |n early write cycles, tweH (ming should be met.

2. If twes = twes iy, the cycle is an early write cycle and the data out will remain Hi-Z through the entire cycle.

3. ips ¢miny and ton vy 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

Parameter Symbol trac = B0 ns trac = B0 ns Unit Note
MIN. MAX. MIN. MAX.
Read modify write cycle time trwe 107 - 133 - ns
/RAS to /WE delay time trwo 64 - 77 - ns 1
/CAS to /WE delay time towo 27 - 32 - ns 1
Column address to /WE delay time tawo 39 - 47 - ns 1

Note 1. If twos = twes (miny, the cycle is an early write cycle and the data out will remain Hi-Z through the entire cycle.

If tAwD > tRwD (MIN), towD > towD ¢MING, tawD > tawp gaing and tepwo = tepwp miny, the cycle is a read modify write

cycle and the data out will contain data read from the selected cell.

met, the state of the data out is indeterminate.

10

If neither of the above conditions is
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Hyper Page Mode (EDO)
Parameter Symbol trac = 50 ns trac = 60 ns Unit Notes
MIN. MAX. MIN. MAX.

Read / Write cycle time trrc 20 - 25 - ns 1
/RAS pulse width trase 50 125,000 60 125,000 ns

/CAS pulse width tHoas 8 10,000 10 10,000 ns

/CAS precharge time tep 7 - 10 - ns

Access time from /CAS precharge tace - 30 - 35 ns

/CAS precharge to /WE delay time toPwo 41 - 52 - ns 2
/RAS hold time from /CAS precharge trHGP 30 - a5 - ns

Read modify write cycle time tHPRWC 52 - 66 - ns

Data output hold time tome 5 - 5 - ns

/OE to /CAS hold time tocH 5 - 5 - ns 3
/OE precharge time toer 5 - 5 - ns

Output buffer turn-off delay from AWE twez 0 10 0 13 ns 4,5
/MWE pulse width twrz 7 - 10 - ns 5
Output buffer turn-off delay from /RAS torr 0 10 0 13 ns 4,5
Qutput buffer turn-off delay from /CAS torc 0 10 0 13 ns 4.5

Notes 1. tnrpc(min is applied to /CAS access.

2. If twes = twos (miny, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle. If tawp > tRwp miny, towb > tewp (Miny, Tawn > tawp (miny and topwo > topwo gainy, 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. MWE ! inactive (in read cycle)

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

4. forc guaxy, torr (max) and twez maxy define the fime when the output achieves the conditions of Hi-Z and is
not referenced to VoH or VoL.

5. To make DQs to Hi-Z in read 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
torc 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)
WE, /OE : inactive ...... toez 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 trRcH must be met ... twez and twez are effective.
The faster of toez and twez becomes effective.

The faster of (1) and (2) becomes effective.

1
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Refresh Cycle

Parameter Symbol trac = 50 ns trac = 60 ns Unit Note
MIN. MAX. MIN. MAX.
/CAS setup time tesr 5 - 5 - ns
/CAS hold time (/CAS before /RAS refresh) terr 10 - 10 - ns
/RAS precharge /CAS hold time trec 5 - 5 - ns
/WE setup time twsn 10 - 10 - ns
/WE hold time twHR 15 - 15 - ns

12



NEC MC-428LFC721
Serial PD
Byte No. Function Described Hex | Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bit 1 | Bit0 Notes
0 Number of serial PD bytes 5DH 0 1 0 1 1 1 0 1 93 bytes
1 Serial memory 08H 0 0 0 0 1 0 0 0 | 256 bytes
2 Fundamental memory type 02H 0 0 0 0 0 0 1 0 EDO
3 Number of rows OCH 0 o] 6] 0 1 1 6] 0 12 rows
4 Number of columns OBH 0 0 6] 0 1 0 1 1 11 columns
5 Number of banks 01H 0 0 6] 0 0 0 6] 1 1 bank
6 Data width 48H 0 1 0 0 1 0 0 0 72 bits
7 Data width {continued) 00H 0 0 0 0 0 0 o] 0 0
8 Voltage interface 01H 0 0 0 0 0 0 0 1 LVTTL
9 /RAS access time -A50 32H 0 0 1 1 0 0 1 0 50 ns
-ABD 3CH 0 0 1 1 1 1 0 0 60 ns
10 /CAS access time -AB0 ODH 0 0 6] 0 1 1 6] 1 13 ns
-ABD OFH 0 0 0 0 1 1 1 1 15 ns
11 Error detection/correction 02H 0 o] 6] 0 0 o] 1 0 ECC
12 Refresh period 0oH 0 0 0 0 0 0 0 0 Normal
13 DRAM width ogH 0 o} o} 0 1 0 o} 0 =8
14 Error checking DRAM width 08H 0 0 0 0 1 0 0 0 | =<8
15 - 61 00H 0 0 6] 0 0 0 6] 0 None
62 SPD revision 01H 0 0 0 0 0 0 0 1 1
63 Checksum for bytes 0- 62 | -A50 1AH 0 0 0 1 1 0 1 0
-ABOD 26H 0 0 1 0 0 1 1 0
64 Manufacture’s JEDEC ID code per 10H 0 0 0 1 0 0 0 0
JEP-108E
B85-71 O0H 0 0 0 0 0 0 0 0
72 Manufacturing location
73 Part name 34H 0 6] 1 1 0 1 6] 0
74 Part name 32H 0 o] 1 1 0 o] 1 0
75 Part name 38H 0 o] 1 1 1 o] 6] 0
76 Part name 4CH 0 1 0 0 1 1 o] 0
77 Part name 46H 0 1 6] 0 0 1 1 0
78 Part name 43H 0 1 6] 0 0 o] 1 1
79 Part name 37H 0 0 1 1 0 1 1 1
80 Part name 32H 0 0 1 1 0 o] 1 0
81 Part name 31H 0 6] 1 1 0 o] 6] 1
82 Part name 48H 0 1 6] 0 0 1 1 0
83 Part name MC-428LFC721FB 42H 0 1 0 0 0 0 1 0
MC-428LFC721FH 48H 0 1 0 0 1 0 0 0
84 Part name 2DH 0 0 1 0 1 1 6] 1
85 Part name 41H 0 1 6] 0 0 o] 6] 1
86 Part name -A50 35H 0 0 1 1 0 1 0 1
-ABOD 36H 0 0 1 1 0 1 1 0
87 Part name 30H 0 0 1 1 0 o] 6] 0
a8 Part name 20H 0 o] 1 0 0 o] 6] 0
89 Part name 20H 0 o] 1 0 0 o] 6] 0
90 Part name 20H 0 0 1 0 0 o] o] 0
91 PCB revision code 31H 0 0 1 1 0 0 6] 1
92 Blank 20H 0 0 1 0 0 0 6] 0

Remark 1 : High level (Serial data), 0 : Low level (Serial data)

13
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Read Cycle
_ tre N
‘= tras _ tre .
Virn— \ 4 X
/RAS ViL - \( I‘Z | S
i tcsH .
tere | | troo L trsH N _ teen
< tcas . i
ViH— 4 Xy 4 b
ICAS ViL— / \\( f/ / \
trap tRAL N
tasr| | tran tasc tean
ViH= |
Address VIC— Row ‘ Col.
treH
tFiS' R i | twez
o LT \_///
/WE to
ViL— - cH o, S‘_]/
_ toes .
fcHo | twez
« toea .
ViH - s X
2 v ALV NN /N\\\\W\\
|_ trac N
' B taa . « foFe
< tcac . - foez
toz
- ™ torr
B focz N * *>
Voh — Hi-Z ) = f . Hi-Z
DQ o' C mmesememmmmsmmsmm e e e e e {XX Dataout ~ Je-nr=se=r
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Early Write Cycle

tre

tras . tre

treo tRsH L feen

/CAS

—7
s - TR XN HXXRRRRTR

twes tweH

GRSAN\\\\\\\\\'Si| L7777
oo 32 RXOKXRORX_ omain XOOOKKXKXXXXXXXXX

Remark /OE : Don't care
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Late Write Cycle

‘_ RAS . - ;
Vir— \ } d
/RAS Vi— \( i
) RGD -

g

Vib-
/CAS Vi ?

towL
t

we v TITTTTTTTTT N LTTTTTTTTITTTTITTTT

o= 5= L ALAALALRARARRRRRRRARARANY

DQ
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NEC MC-428LFC721
Read Modify Write Cycle
N trwc N
< tRa: . trp
V- A 3
RAS v, _ \ j \
. tosH N
‘t trar . trsH N t -
VIH— ! 3 t AS > 4 !
ICAS ViL- / \\( 7/ / \
tRAD
L/ER-_ traH fca

Address

/OE

DQ

DQ

ViH=

00 D 0L
A S I/

/| ALRARARRRRRARANY

- \\\\\\\\\\\\\\\\\;

-

R XXX RRRRRRRR

J
| oz
toLz _ foe
r 3 Hi-Z
Data out } ---------------------------------
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Hyper Page Mode (EDO) Read Cycle

< trasp tre
— trRHCP
Vin- - »
/RAS y; _ N /] <
. tesn N - tHPc N
tore : treo iy [HCAS : - tce - -_1 tHoas . e fCP o « tHeas . tern
ViH— / X / h! 7
oas T f \ 7 N I N/ /N
tRAD ) traL ’| B forr
tasr| [tran  [lasc toaH tasg| | toan lasc| | tcan ' torc
e - > o3 [t -
V|H— A A A B |
Address Row Col. Col. §<XX>] Col.
ViL - 7 k. x 7 X
treH
s ] e
ViH- N
WE vy _ / z Z / (j S 1//
twez
_ tocH | | tacep B tacp N _EGHO >
toea taa faa
Vin— torz - tcac - - tcac - i \\\
CVENNNNNNNNNN e e /N
!_ trac .
< taa N
_ toss N toHe torc _ toez
< oz .
VoH— Hi-Z 2 X 7 X 7 \
DQ  y, _ mrmmmmmmmmmmsmsseeieeeeees {y Data out 7}"()1‘ Data out 7}"&‘ Data out 7}'“

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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Hyper Page Mode (EDO) Read Cycle (/WE Control)

trasP tre
Ve —\ « trHcP .
RAS N /
tesH tRsH
tore| 0 oo troas . tHoas “troas tcen
« > > « » > r——]
cas  Vn- \ i N i
ViL— \ 2 /
trao - LRAL .l
tasr| |tRaH LA_S% toan _tass | |toand
Address v~ @ﬁ: Row }0( Col. " cal ’KXXXXX
L= i Y 7
troH
twez twez twez
tres troH t troH trcs tRRH
i - re tRos = " L
ViH— A A N
WE v NN [j \r ¥\\u.— \r 1/
tocH | twez
‘tOEA tcHo_
torz h
ViH— il R
28w ANNMAMMNMNNY NANY
|_ trac . +—ﬂr
N ™ . taa _ _ taa _ < LOFC
) tcac i _E!VEZ teac HEZ tcag toez
- toz i toz torz " "
Vor- Hi-Z X Hi-2Z T N Hi-Z A
DQ VET— """""""""""""""""""" {y(Data out 7}- ----- Data out ===~ Dataout [r====--

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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Hyper Page Mode (EDO) Read Cycle (/OE Control)

/RAS

/CAS

Address

WE

/QE

DQ

Remark

V-
ViL-

Vik=
ViL—

V-

L=

ViH—
ViL-

ViH-
ViL-

VoH-
VoL—-

consecutive /CAS cycles within the same /RAS cycle.

20

trasp AP )
S_\ tRHCP '3 #
1csH thpe 1RsH
cAp 1RcD tHeas tce tHeas tce tHeas tepn
N I\ T S \
\ A 7 A 7T A 2
tRap tRAL torc
t
tash | [tAax fasc ] tcan tasc| | toan asc | toan R
L. 4 X 4
N A |
| 1rac
- taa tan tRCH
thes PRI fone toes tRAH
A - icac X
1an -\
lteHo 1 tero
tocH | 7™ tacp Lt tacp
toea toep foep {oeP foeH leno
JARARRRARNY ' 3 y N\
/ \_J ; \
tcEA TCEA
toLz MEEN toiz
1(::2_.] floez toez | toez {oEz
- y ny N 4 h i -
Uy . Ny U ———— _DataOLIA Data out B ----gy(DataDUtBji"- Data out C ’___I-ll__z.

In the hyper page mode (EDO), read, write and read modify write cycles are available for each of the



NEC MC-428LFC721
Hyper Page Mode (EDO) Early Write Cycle
. trase trp
Vie- X trHCP
/RAS y, _ \: * >
" tosH . tHre . e tRsH
tcre B treo - treas fcr tHoas top | tHoas tcpn
Vin— ! s 2 / X
/CAS ViL- _/ \\s 7 \, \,‘ / \
‘ tRaL
o tRAD “
tasr | |traH tasc tcaH tasc| | tcan tasc tcaH
ot ot — e ot
Vine / /s \
e 1 R0 YO RN = R RO
1Y
twes twor twes | | twor twes | | twon |
ViH-
e /] /1111111
ViL- 4 4 7/
tos ton

DQ

Remarks 1. /OE : Don't care

Vih-
ViL- .

2. In the hyper page mode (EDO}, read, write and read

consecutive /CAS cycles within the same /RAS cycle.

LXXXXKXXX

modify write cycles are available for each of the
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Hyper Page Mode (EDO) Late Write Cycle

trase G
tRHCP
Vi- \ 7
tcsH thec trsH
tcrp troD tHcas _ tep tHcas tcp tHoas tcpn
v Y — 7 \
ICAS / \\_ N\ / N / / \
L= S | N Vi
tRaD ‘ tRaL
tasr | [tRaH tasc tcan tasc tcan
Vib-
Address v Row Cal. Col.
L-
tow tow
trwL
tros twe  tros twe
ViH- ! !
we v /L[] \ J? \ L/
toen toeH EE‘H
ViH— 4 4 7
o= "1/ /) WY, \Y, ARRRRRRRRANY
toep ~ tos tDH foep  tps| | foH | foep  ips| | 1pH

o0 Yz {5 e XXXKRKRRRR

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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Hyper Page Mode (EDO) Read Modify Write Cycle

trase trp
-
/RAS  Vin- \ }E %
ViL— : P
tHPRWEC
tcre _ treo N tHeas tcp o tHeas N ter tHeas N teen
Vine ; — — /f:)\%
/CAS
Vie— _/ \\( JZ \( JZ \i Fil
traD tRaL
task| |tran tasc toan tasc | | toad tasc| | toan
o | o=
Vin— /4 \ 4
Address " Row Col. Col. Col.
L= ¥ N A
- trwn - * hCP' terwo = MC'P tecrwo | tow
" tawn N cwL |, tawo __tCWL . 1awp | L tewe
tres towo twe trcs towo iwe | lrcs towo twe
ol - - L pE— [ P
Vin— 7 \ ; \ 1 \ i Z f i f
WE Vi - \ \ \
- trac
‘ _ taa N taa |
toac toen teac) toen
3
toea toEA|
ViH- - y
<€ w2 AN A\Y WA
tolr {cen tcizl |toep
toz tolz toez]
Von- Hi-Z
DQ VgLo "mTmTmmmmmmmmmmmsmmammas -{ out pr===- re
tos 1DH‘ tos tDH‘

ST — — ‘:)‘:i’ """"""" ‘

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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Hyper Page Mode (EDO) Read and Write Cycle

trase N tre
trHGP
RAS N |
tosH trrc . trsn
TL(E' treo e tHoas . o . thoas e tcp: _ trcas, v | toen >
Ve . Yy
ICAS  y _ / N / N NN ,/ f \
traD . tRaL J
tasm traH tcaH tasc tcaH 1asc tcan
‘—.l < = rt—m
[ 7 r
tros treH
v > twos | | twon |
H— * "I T >
we v 111 1S N\ L/
tocH . tace tcHo
o — L
_ toea_ taa
ViH— toz N toac f 5
CEAANNNNNNNNNNN\ /BN NNNNNNNNNNNN
I_ trac | _L_OEZ‘
tan .
toas toHe twez
o » oot —3
=T
VoH- H r 3 3 Hi-Z
DQ 0 wememmeeeean ECLITEERREREeE {yc Data out 7}"()1 Data out J==11-=======""" o PR LORPTEES
tos toH
ViH— ;
................................................................ D mmmmmmmmmE -
DO T < ; atain >
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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/CAS Before /RAS Refresh Cycle

o 1R . 1R -
B tRas L tre N tras L trp N
V- X /S s X
RAS  y ~ \( J] \( JZ N
torp
ot
tcsr toHr trrc tcsr toHr trrc toen
ViH- 3 3 2 3
ICAS \ / \ \ / \
Vi - X i \( ?/
twsr twrr twsr twir
[< > [

we v /[[] \ / ALALARARRARAANAY

Remark Address, /OE : Don'tcare DQ:Hi-Z

/RAS Only Refresh Cycle

< trc - trc .
. tras . 1a tre o e tras . tre .
/RAS UM~ X * X N
Vi— \5 7 \
tere
torp trrc torn

4

q
)

ViH-
/ICAS Vi— f

fasr tran tasr tran

pasress 4T XKD CAXRXAR) CAXXAXK)

Remark /WE, /OE : Don'tcare DQ:Hi-Z
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Hidden Refresh Cycle (Read)

_ tre . tro _
. tras L N tras L
ViH= 1 I ; o Y
RAS y, _ X 7 \i L | W
:tCRF; . treo e LASH o foHR o toen .
Vii— 4 )8 4 b
fCAS ViL— / \ \ 1-} \
B tRAD e traL .
tAsrR tran tasc tcaH
i L [
- X 'y
w1 XX K= RRDRXROOTIRN
L= VNI
tRcH
_ |tros B twhR ‘_‘_’ twez
‘ \W1
we v [1111 11117 Y/
toEs . . twez N
. toea N fcHo
v ) 4 <_‘1
H—
2 07 AN Y A AN
, trac N
™~ tan g torr
* . tcas > . torc >
N o f0LZ N ” < - toez ;
. telz N hi o7
Vor- Hi-2Z ) y rd 3 i -
DQ VEC_ SN ‘:X>°s Data out ;5- --------
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Hidden Refresh Cycle (Write)

/RAS :

<<
1

k. J
-~
N ]I
[l
_

o

2
\, J

L J r‘ Y

< <
1
N
¥

/‘W
|~

ICAS "
IL
tra
tasr| | tRan tas toan
ut—3m
ViH- 4 A L !
e 3 TR YR
7

twer | | twir

NN 7728 \\AAAAAAARARARNY

W

m

D

8]

v XXX oaan XXX OO XXX XXX

Remark /OE : Don't care
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Package Drawings

[ MC-428LFC721FH ]

168 PIN DUAL IN-LINE MODULE (SOKET TYPE)

A (AREA B)

M1 (AREAB) | ﬂ

ﬁa "
R .
M2 (AREA A) ny i
s !
{OPTIONAL HOLES) U
J K !

D C
ITEM MILLIMETERS  INCHES
A 133.35 5.250
Al 133.3510.13  5.250+0.006
- - B 11.43 0.450
detail of &) part detail of §) part G 25 83 450
) 6.35 0.250
WW DA 2.0 0.079
0 D2 3.125 0.123
| ‘ “:l A E 54.61 2.150
v G 6.35 0.250
H 127 (T.P.)  0.050 (T.P.)
X- I 8.89 0.350
J 24.495 0.964
K 42.18 1.661
L 17.78 0.700
M 31.7510.13  1.250+0.006
M1 11.97 0.471
M2  19.78 0.779
N 3.0 MAX. 0.119 MAX.
P 1.0 0.038
Q R2.0 R0.079
R 4.0010.10 0.157+9.009
s $#3.0 $#0.118
T 1.2710.1 0.05010.004
U 4.00 MIN. 0.157 MIN.
v 0.25 MAX. 0.010 MAX.
w 1.0£0.05 0.039+9.008
X 2.5410.10 0.10010.004
¥ 3.0 MIN. 0.118 MIN.
z 3.0 MIN. 0.118 MIN.
M168S-50A57
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[ MC-428LFC721FB ]

168 PIN DUAL IN-LINE MODULE (SOCKET TYPE)

S

(OPTIONAL HOLES) s

—

detail of @ part
W

oy,

Y Z N
Q
| =
. IlIlr|IIIIIIIIIIIIIIIIIIIIIIIIII T 10
@/ ;D
| Ay
| G C D'
/8
A
o LI e O
UB3JS
X ITEM MILLIMETERS INCHES
deta” of @pal’t A 133.3510.13 5.25010.006
B 11.43 0.450
c 36.83 1.450
D 6.35 0.250
m ! m E 54.61 2.150
G 6.35 0.250
H 127 (T.P)  ©0.050(T.P)
p | 8.89 0.350
J 24.495 0.964
D K 4218 1.661
L 17.78 0.700
M 31.75 1.250
N 5.08 MAX. 0.200 MAX.
P 1.0 0.039
Q R2.0 R0.079
+0.005
R 4.0+01 0.157_0_004
s $3.0 $0.118
T 127101 0.0510.004
u 4.0 MIN. 0.157 MIN.
v 0.25 MAX. 0.010 MAX.
+0.003
w 1.0+£0.05 0.039_0_002
X 2.54 MIN. 0.100+0.004
Y 3.0 MIN. 0.118 MIN.
zZ 3.0 MIN. 0.118 MIN.
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[MEMO]
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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.

@ 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, /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]

CAUTION FOR HANDLING MEMORY MODULES

When handling or inserting memory modules, be sure not to touch any components on the modules, such as
the memory IC, chip capacitors and chip resistors. It is necessary to avoid undue mechanical stress on these
components to prevent damaging them.

When re-packing memory modules, be sure the modules are NOT touching each other. Modules in contact
with other modules may cause excessive mechanical stress, which may damage the modules.

No par 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. No license, 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 to 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.

NEGC 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 before using it in a particular application.

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

Special: Transpertation 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, aesrospace equipment, submersible repeaters, nuclear reactor control systems, life
support systems or medical equipment for life support, stc.

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-radicactive design is not implemented in this product.
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