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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 Vop 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, /O 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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Part Number
168-pin 8 Byte DIMM (buffered)

Vece
- 50V *£025V
L-A:33V £03V

MC-42 S 4000 L AB 72 F - A60

NEC CMOS —J
DRAM MODULE

Self Refresh

Depth in K unit

1000: 1M
2000: 2M
4000: 4M

Function (2 digits)

Ist digit: General Function
A: Fast Page
F: Hyper Page (EDO)
2nd digit: Detail of Function
A: 1K Refresh, Parity or Non parity
B: 2K Refresh, ECC
C: 4K Refresh, ECC
D: 1K Refresh, ECC

Organization

64: x 64
72: x 72

Package Description (MAX. 2 digits)

Ist digit: General Description
F: Socket type (Gold plating)
2nd digit: Detail of Package
—: TSOP, linch (First product)
Alphabetical order in the same
configuration and function

Access Time

60 : 60ns
70 : 70ns
80 : 80ns



72-pin 4 Byte SO DIMM

Vece
L-A:33V £03V

MC-42 S 1000 L AA 32 SA - A60

NEC CMOS — |
DRAM MODULE i

Self Refresh 2

Depth in K unit
1000: 1M

2000: 2M
4000: 4M

Function (2 digits)
Ist digit: General Function ¥

A: Fast Page '

2nd digit: Detail of Function

B: 2K Refresh, x 8 devices ‘

C: 2K Refresh, x 4 devices i

D: 1K Refresh, x 16 devices §

Organization
32:x32

Package Description (2 digits)
Ist digit: General Description ,
S: Small Out-line DIMM :
2nd digit: Detail of Package
A: Gold, 1 inch

Access Time

60 : 60ns
70 : 70ns |
80 : 80ns !




72-pin 4 Byte SIMM

MC-42 2000 A 32 F - 60

NEC CMOS
DRAM MODULE

Depth in K unit
1000: 1M
2000: 2M
4000: 4M
8000: 8M

Function(MAX. 2 digits)
1st digit: Function
A: Fast Page
F: Hyper Page (EDO)
2nd digit: Detail of Function

Organization

32:%x32
36: %36

Package Description (MAX. 2 digits)

1st digit: General Description
F: Socket type (Gold plating)
B: Socket type (Solder coating)
2nd digit: Detail of Package

Access Time

60 : 60ns
70 : 70ns
80 : 80ns



200-pin 8 Byte SDRAM DIMM

MC-454AAT72F-A10L
- 4 -
_L—— Power

NEC CMOS N )
SDRAM MODULE i L(O):n;ower
Depth in M unit | CLK Cycle Time

; éﬁ 10: 10ns

4 - 4M 12: 12ns

8 : 8M ) 13:13ns

16: 16M L Ve
Function (2 digits) A: 13{;{}’ +03V

B:

1st digit: Interface & Buffering
A: LVTTL, Unbuffered
B: LVTTL, Buffered

2nd digit: Bank & Write mode
A: Single bank, Word Write
B: Single bank, Byte Write
C: Dual bank, Word Write
D: Dual bank, Byte Write

Organization

64: x 64
72: X 72
80: x 80

Package Description (MAX. 2 digits) ——

1st digit: General Description
F: Socket type (Gold plating)

2nd digit: Detail of Package
—: First product




168-pin 8 Byte DIMM Hyper Page (EDO) Line-up

) Package Monolithic Device
L Part Nurmb. Access Time Refresh Supply P
Organlzatlon art Number (ns) Cycle Voltage Mounted Edge - age
side | connector Height Org. Pkg. Amt.
TMx 64 | MC-421000FAG4FB 60, 70 s;?ie Mx16 | 400milsod | 2 17
1K/16 ms Doubl
2Mx 64 | MC-422000FAG4FB 60, 70 50+ oup'e 1Mx16 | 400 mil SOJ 4 29
05V side
MC-422000FB72F Double el
2M x 72 60, 70 2 K/32 ms side linch | 2Mx8 | 400 mil TSOP | 9
MC-422000LFB72F gg y 53
- Gold plated
MC-424000FC72F g-g | double 65
AMx 72 60, 70 4K/64 ms |— cide 4Mx4 | 300miiTSOP | 18
MC-424000LFC72F 33 77
03V
MC-428LFC72F akpams | oo | g
8M x 72 60, 70 03V oA 15inch| 8Mx8 | 400 mil TSOP | 9 t
MC-428LFF72F 8 K/64 ms

1t See NEC salesman for device availability.



168-pin 8 Byte DIMM Fast Page Line-up

" Package Monolithic Device
o . Part Nurnb Access Time Refresh Supply P
rganization art Number (nS) Cycle Voltage Edge ) age
connector | Height Org. Pkg. Amt.
MC-421000AA64FA 60, 70, 80 1Mx4 | 300 milSOJ 16 91
1M x 64
MC-421000AAB4FB 60, 70, 80 1M x 16 | 400 mil SOJ 4 103
1K/N6ms
2Mx 64 | MC-422000AA64FB 60, 70, 80 5.0 + 1Mx 16 | 400 mil SOJ 8 123
0.25V
1M x 72 1Mx16 | 400mil TSOP | 4
EC MC-421000AD72F 60, 70, 80 Mxa | 300miTooP | 2 113
Mx72 | MC422000AB72F 60, 70, 80 Gold plated| 1inch | 70 xg | 400mil TSOP | 9 133
ECC
MC-422000LAB72F 60, 70, 80 33+03V 2Mx8 | 400 mil TSOP | 9 143
2K/32ms
MC-424000AB72F 60, 70, 80 05;’5*\/ 4Mx4 | 300miTSOP | 18 153
AMx 72 )
EC MC-424000LAB72F 60, 70, 80 33:03V AMx4 | 300mil TSOP | 18 173
MC-424000AC72F 60,70,80 | 4K/64ams 05;’5*\/ 4Mx4 | 300mil TSOP | 18 163
8Mx72 | MC-428000LAF72 50,60,70 | 8K/64ms [3.3+0.3V |Gold plated|1.25inch| 8Mx8 | 400 mil SOJ 9 183
ECC 4 K/64 ms




144-pin 8 Byte Small Outline DIMM Hyper Page (EDO) Line-up

Mounted Device

_ Access Time Refresh Bank Suppl
Organization Part Number (ns) Cycle org. vV oli)ap g:; Package Page
Org. Pkg. Amt.
MC-421LFAB4SA 1K/16ms 1 400 mil TSOP 4
1M x 64 60, 70 MMx16
MC-42S1LFAB4SA 1K/128 ms 1 400 mil TSOP 4
See NEC
144-pin SOD " salesman
MC-422LFB64SA 2K/16ms 1 33+03V Gold plated 400 mil TSOP 8 for device
2M x 32 60,70 2Mx8 availability.
MC-42S2LFB64SA 2 K/128 ms 1 400 mil TSOP 8
4Mx 32 | MC-424LFC64SA 60, 70 4 K/64 ms 1 4M x 16| 400 mil TSOP | 16




72-pin 4 Byte Small Outline DIMM Fast Page Line-up

Monolithic Device

L Access Time Refresh Bank Supp!
Organization Part Number (ns) Cycle org. V. o|?ap g!a Package Page
Org. Pkg. Amt.
1Mx32 | MC-42S1000LAD32SA 60, 70, 80 1K/128ms 1 1M x 16 400 mil TSOP 2 195
MC-42S52000LAB32SA 2 K/128 ms 1 2M x 8| 400 mil TSOP 4 205
2M x 32 60, 70, 80 72-pin SOD
-0in )
MC-42S2000LAD32SA 1K/128 ms 2 33+03V Gold plated 1M x 16| 400 mil TSOP 4 215
MC-4254000LAB32SA 2 2M x 8 | 400 mil TSOP 8 225
4AM x 32 60, 70, 80 2 K/128 ms
MC-42S4000LAC32SA 1 4M x 4 | 300 mil TSOP 8 235




(o]

72-pin 4 Byte SIMM Hyper Page (EDO) Line-up

o i Part Norb Access Time Refresh Supply Package Monolithic Device o
rganization art Number (ns) Cycle Voltage [Mounted Edge o o o age
side | connector | Height 9. kg. Amt.
MC-421000F32BA Single S/C )
1M x 32 60, 70 side 1M x16 | 400 mil SOJ 2 247
MC-421000F32FA G/P
1K/16 ms
MC-422000F32BA Double S/C
2M x 32 60, 70 side 1MMx16 | 400 mil SOJ 4 257
MC-422000F32FA 50 G/P .
05V 1inch
MC-424000F32B : Single S/C
4M x 32 60, 70 side M x4 300 mil SOJ 8 267
MC-424000F32F G/P
2K/32ms
MC-428000F32B Double S/C i
8M x 32 60, 70 side aM x 4 300 mil SOJ 16 279
MC-428000F32F G/P

S/C: Solder Coated, G/P: Gold Plated




L

72-pin 4 Byte SIMM Fast Page Line-up (x 32)

. Package Monolithic Device
o izati Part Numb Access Time Refresh Supply P
rganization al umber (ns) Cycle Voltage Mounted Edge ] o A age
side connector Height rg. Pkg. mt.
MC-421000A328 Single S/C ]
60, 70, 80 sid MMx4 | 300 mil SOJ 8 303
MC-421000A32F ide G/P
1M x 32
MC-421000A32BA Single S/C
60, 70, 80 d MMx16 | 400 mil SOJ 2 293
MC-421000A32FA side G/P
1K/16 ms
MC-422000A328 Double S/C
60, 70, 80 id MMx4 | 300 mil SOJ 16 323
MC-422000A32F side G/P
2Mx32 MC-422000A32BA 5% S/C 1 inch
60, 70, 80 05V | Dosble Mx16 | 400milsOJ | 4 313
MC-422000A32FA side G/P
MC-424000A328 Single S/C ]
4M x 32 60, 70, 80 side 4Mx4 | 300 mil SOJ 8 333
MC-424000A32F 2 K/32 ms G/P
MC-428000A328 Double S/C )
8M x 32 60, 70, 80 side 4Mx4 | 300 mil SOJ 16 349
MC-428000A32F G/P

S/C: Solder Coated, G/P: Gold Plated




cl

72-pin 4 Byte SIMM Fast Page Line-up (x 36)

Package Monoalithic Device
o Access Time Refresh Supply
Organization Part Number (ns) Cycle Voltage [Mounted Edge Height - Page
side connector | (inch) Org. Pkg. Amt.
MC-424000A36BJ Single S/C 125 | 4Mx4 | 300 milSOJ 8 3
MCA23000A36FJ side op 2| amx1 | 300misOJ | 4 83
AM>x36 MC-424000A36BE 60.70.80 S/C
50 + Double 4Mx 4 300mil SOJ 8
MC424000A36FE KB2ms | o5y | side [ gp | "0 | 4Mx1 | 300misoy | 4 333
MC-428000A36BJ B Double S/C 4M x4 | 300 mil SOJ 16
BM X 36 [ B000ATOF) 60, 70. 80 side o | "% | amx1 | soomiso) | s 349

S/C: Solder Coated, G/P: Gold Plated




200-pin SDRAM DIMM (buffered) Line-up

. Package Monolithic Device
L k Min.Cycle Suppl
Organization Part Number %ar; tim: Vi o|?apg\:e Edge ' Page
(ns) connector Height Org. Amt.
Unbuffered 2M x 72 MC-452AA72F 1 29.2 mm 2M x 8 9
2M x 72 MC-452BA72F 1 2M x 8 9
10 (100 MHz2)
i 2Mx80 | MC-452BASOF 1 Mx8 10 See NEC
33+ Gold salesman
i‘ 12 (83 MH2) 03V plated for device
Buffered MC-454BA72F 1 38.1 mm 4Mx 4 18 availability.
4M x 72 13(77 MHz)
MC-454BC72F 2 2Mx 8 18
4M x 80 | MC-454BA8OF 1 4Mx 4 20

el



4’

168-pin SDRAM DIMM (unbuffered) Line-up

Monolithic Device

. Clock | Access Time Refresh Bank Supply
Organization Part Number (MH2) (ns) Cycle org. Voltage Package Page
Org. Pkg. Amt.

1™ x 64 MC-451AB64F 83 MHz 1 MM x 16 4

2Mx 64 | MC-452AB64F 75 MHz 1 2M x 8 8 See NEC
salesman

2Mx 72 | MC-452AA72F 67 MHz 10 ns 2K/32ms 1 33+ 03V| Goldplated |2Mx8 | 400 mil TSOP 9 | for device
availability.

4M x 64 MC-454AB64F 60 MHz 1 4M x 4 16

4Mx 72 | MC-454AA72F 1 aMx 4 18




8 Byte DIMM
[Hyper Page (EDO)]
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DATA SHEET

NEC / MOS INTEGRATED CIRCUIT

MC-421000FA64 |

1 M-WORD BY 64-BIT DYNAMIC RAM MODULE
HYPER PAGE MODE (EDO)

 eSEmaiis

Description
The MC-421000FA64 is a 1,048,576 words by 64 bits dynamic RAM module on which 4 pieces of 16 M DRAM: '

uPD4218165 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
» Hyper page mode (EDO)
- 1,048,576 words by 64 bits organization

+ Fast access and cycle time
H Power consumption ,
. Access time R/W cycle time yper page m‘ode MAX i
Family (EDO) cycle time (MAX.) |
(MAX.) (MIN.) :
(MIN.) Active Standby :
MC-421000FA64-60 60 ns 104 ns 25 ns 3.68 W 336 mW :
MC-421000FA64-70 70 ns 124 ns 30 ns 347 W (CMOS level input) ;
k
+ 1,024 refresh cycles/16 ms
« CAS before RAS refresh, RAS only refresh, Hidden refresh
+ 168-pin dual in-line memory module (Pin pitch = 1.27 mm)
« Single +5.0 V £0.25 V power supply
Ordering Information
Part b Access time M d devi
art number (MAX.) Package ounted devices !
MC-421000FA64-60 60 ns 168-pin Dual In-line Memory Moduie 4 pieces of uPD4218165LE \
(Socket Type) (400 mil SOJ) i
MC-421000FA64-70 70 ns Edge connector: Gold plating [Single side] \
|
The information in this d is subject to change without notice.

Document No. M10519EJ2VODSU1 ‘ |
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NEC

MC-421000FA64
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Pin Configuration

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

i

U-(omwmu-bwro-a
o

71

PD and ID Table

Pin Pin Access Time
Name | No. 60 ns 70 ns
PD1 79 L L
PD2 | 163 L L
PD3 | 80 H H
PD4 | 164 L L
PD5 81 H H
PD6 | 165 H L
PD7 82 H H
PD8 | 166 H H
1D0 83 GND GND
D1 167 GND GND

Remark H: Von,

AO - A9, BO
1/00-1/063:
RASO, RAS2 :
CASD - CAST7:
WEO, WE2
OEO, OE2
PDE

PD1 - PD8
DO, ID1

Vce

GND

NC

L: Vo

: Address Inputs

Data Inputs/Outputs
Row Address Strobe
Column Address Strobe

: Write Enable

: Output Enable

: Presence Detect Enable
: Presence Detect Pins

: ldentity Pins

: Power Supply

: Ground

: No connection



NEC MC-421000FA64

Block Diagram

RASOO—— RAS2O——

[0]=) OE2
WED _l WE2 __l

CASO o >——~|[CAS RAS WE OE CAsao—{>—|(CAS RASWE OE

/0 0O=—=1/0 1 /0 320+—=1/0 1

/0 10=+—=1/0 2 /0 330=——={1/0 2

/1020<+——=1/0 3 1/0 34 0+—+11/0 3

/0 30<+——=1/0 4 /0 350+—={1/0 4

/0 40<——=1/05 /O 36 O=—={1/0 5

/0 5 O=—={1/0 6 /0 37 0=—={1/0 6

1/0 6 0=—=1/07 1/O 38 O=—{I/0 7

1107 0«——=1I0 8 DO /0 330«——=1/0 8 D2
CAST o >—~|UCAS CAS5 o >—~|UCAS

1/0 8 O0=—={1/O 16 1/0 40 O<+—=11/0 16

/0 9O+—=11/0 15 1/0 41 0=——={1/0 15

/0 100+—=11/0 14 1/0 42 0<—=1/0 14

1/0 11 0=—={1/0 13 /0 430=—=I/0 13

/0 120<+—>1/0 12 /0 44 O<+—11/0 12

/0 130=—=11/0 11 1/0 45 O=—=11/0 11

1/0 14 O=——=11/0 10 1/O 46 O=——=11/0 10

/0 150+—=1/09 /0 47 O=—={1/0 9

CASz 0 >——~[iCAS RASWE OE CAS6 0| >——~{[CAS RASWE OE
1/0 16 O=—={1/O 1 1/0 48 O~——=1/O 1
1/0 17 0=—=1/0 2 1/0 49 O~—=]1/0 2
1/0 18 0=—>1/0 3 /O 50 0~——=1/0 3
1/0 19 0=—=1/0 4 I/0 51 0~—=1/0 4
1/0 20 0~—=1/0 5 I/0 52 0=——=]1/10 5
1/0 21 0+—+1/10 6 /O 53 0«~—=]1/0 6
1/0 22 0=—=1/0 7 1/0 54 0=—=1/0 7
10 230-——={1/0 8 D1 1/0 55 0=—={1/0 8 D3
CAS3 0 >—~UCAS CAS7 o[ >—~{UcAs
1/0 24 0=—=]1/O 16 1/0 56 O+——=11/O 16
1/0 25 0=—=11/0 15 1/0 57 O~—>]1/0 15
1/0 26 O~—=]1/O 14 1/0 58 O~—=]1/O 14
1/0 27 O=——=1/0 13 1/0 59 O=——=]1/0 13
1/0 28 O=~——=]1/0 12 1/0 60 O=——=1/O 12
1/0 29 O~——=1/O 11 /O 61 O~——=1/O 11
1/0 30 O=—={1/0 10 1/0 62 0=—=1/0 10
/O 31 0=~—=11/0 9 1/0 630<——=1/0 9
A0 0—>—— A0: DO, D1 PDE
BOo—>——— A0:D2, D3 PD1 - PD8 E— Vee or GND
A1-A9 0—]>——= D0-D3 IDO, ID1 0———————— NC or GND
OT- D0-D3
GND o— % nons

Remark DO - D3: uPD4218165



NEC = MC-421000FA64
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- Electrical Specifications

+ All voltages are referenced to GND.

+  After power up (Vcc 2 Vee (iny), 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 Raﬂngs

Parameter Symbol Condition Rating Unit
Voltage on any pin relative to GND . Vr -1.0to +7.0 \"
Supply voltage o Vee -1.0to +7.0 \'
Output current lo 50 mA
Power dissipation Po ) 6 w
Operating ambient temperature Ta 0to +70 °C
Storage temperature Tstg -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 in the operational section of this specification. Exposure to Absolute Maximum Rating
conditions for extended periods may affect device reliability. )

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage . Vce 4.75 5.0 5.25 \
High level input voltage ) ViH 2.4 Vcee + 1.0] \
Low level input voltage , Vi 10 +0.8 v
Operating ambient temperature Ta 0 {70 °‘C

Capacitance (Ta = 25 °C, f = 1 MH2)

Parameter ' Symbol Test Condition MiIN. TYP. MAX. Unit
Input capacitance . Cn Ao - A9, BO .20 pF
Ce | WEO, WE2 20
Cis RASD, RAS2 : 45
_Cw | CASO- CAS7 | 20
Cis OED, OE2 o 20
Data input/output capacitance . Cio 1/00 - /063 20 pF
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DC Characteristics (Recommended operating conditions unless otherwise noted)

Parameter Symbol Test Condition MIN. | MAX. | Unit | Notes
Operating current lect RAS, CAS Cycling trac = 60 ns 700 | mA | 1,23
trc = trc (Miny, lo = 0 MA trac = 70 NS 660
Standby current leca RAS, CAS 2 ViHmny, lo = 0 mA 68 | mA
RAS, CAS 2 Vec - 0.2 V, lo = 0 mA 64
RAS only refresh current Iccs RAS Cycling, CAS 2 Vir vy trac = 60 ns 700 [ mA [1,2,3,4
trc = trc Ny, lo = 0 MA trac = 70 NS 660
Operating current leca RAS < Vi maxy, CAS Cycling trac = 60 ns 500 | mA |1,2,5
(Hyper page mode (EDO)) thec = thec g, lo = 0 mA trac = 70 ns 460
CAS before RAS lecs RAS Cycling trac = 60 ns 700 | mA | 1,2
refresh current trc = tho gy, lo = 0 mA trac = 70 ns 660
Input leakage current ho Vi=0to 525V RAS -10 +10 A
All other pins not under test =0 V others -5 1
Output leakage current low Vo=0t0 525V -10 +10 LA
Output is disabled (Hi-Z)
High level output voltage Von lo=-2.5 mA 24
Low level output voltage Vou lo=+2.1 mA 0.4

Notes 1.

2. Specified values are obtained with outputs unloaded.
3. lIcc1 and lccs are measured assuming that address can be changed once or less during RAS < ViL max.)
and CAS 2 ViH MiN).
4. |ccs is measured assuming that all column address inputs are held at either high or low.
5. lccs is measured assuming that all column address inputs are switched only once during each hyper
page (EDO)cycle.

lcet, lccs, lcca and lccs depend on cycle rates (trc and trec).

21
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AC Characteristics (Recommended Operating Conditions unless otherwise noted)

AC Characteristics Test Conditions

(1) Input timing specification

VIH (M) =24V

Vi (max) =08V

(3) Output load condition

1,660 Q

110
100 pF

Cu 590 Q

Common to Read, Write, Read Modify Write Cycle

VOH MiN) = 2.4 V

VoL (vax) = 0.4V

(2) Output timing specification

trac = 60 ns trac = 70 ns
Parameter Symbol VN T vax. | v, | wax. Unit |Notes
Read / Write Cycle Time tre 104 - 124 - ns
RAS Precharge Time trp 40 - 50 - ns
CAS Precharge Time teen 10 - 10 - ns
RAS Pulse Width taas 60 |10,000| 70 |10,000 ns
CAS Pulse Width tcas 10 10,000 12 [10,000( ns
RAS Hold Time tasu 15 - 17 - | ns
CAS Hold Time tesw | 40 - 50 - | ns
RAS to CAS Delay Time treo 14 45 14 52 | ns | 1
RAS to Column Address Delay Time traD 12 30 12 35 ns 1
CAS to RAS Precharge Time tore 10 - 10 - ns | 2
Row Address Setup Time tasr 5 - 5 - ns
Row Address Hold Time tRAH 10 - 10 - ns
Column Address Setup Time tasc 0 - 0 - ns
Column Address Hold Time tean 10 - 12 - ns
OE Lead Time Referenced to RAS toes 0 - - ns
CAS to Data Setup Time touz 0 - 0 - | ns
OE to Data Setup Time toLz 0 - 0 - ns
OE to Data Delay Time toeo 13 - 15 - ns
Transition Time (Rise and Fall) tr 1 50 1 50 ns
Refresh Time tReF - 16 - 16 ms
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Notes 1. For read cycles, access time is defined as follows:

Input Conditions Access Time Access Time from RAS
tRAD < tRaD (Max) a@nd trco < tRCD (MAX.) tRAC (MAX.) tRAC (MAX.)
trap > traD (Max) and trco < trep (max,) taa (MAX,) trAD + taa (Max.)
trco > trep (MAX) tcac (max.) trco + tcac (Max,)

traD (MAXx.) and trep (Max,) 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 > trap (vax.) and trco > trep (vax.) will not cause
any operation problems.

2. tcre (miN) requirement is applied to RAS, CAS cycles.

Read Cycle
trac = 60 ns trac = 70 ns
Parameter Symbol i v 1w T vax. Unit |Notes
Access Time from RAS trac - 60 - 70 | ns | 1
Access Time from CAS toac - 20 - 23 ns | 1
Access Time from Column Address taa - 35 - 40 ns 1
Access Time from OE toea - 20 - 23 | ns
Column Address Lead Time Referenced to RAS tRAL 30 - 35 - ns
Read Command Setup Time tres 0 - 0 - ns
Read Command Hold Time Referenced to RAS tRRH 0 - 0 - ns 2
Read Command Hold Time Referenced to CAS tRCH 0 - 0 - ns 2
Output Buffer Turn-off Delay Time from OE toez 0 13 ' 0 15 ns 3
CAS Hold Time to OE tero 5 - 5 - | ns

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

Input Conditions Access Time Access Time from RAS
traD < trap (Max) and trco < trcp (Max.) trRAC (MAX.) tRAC (MAX.)
trap > trAD (MAx) and treo < treo (Max,) taa (MAX) tRAD + taa (Max.)
trco > tRep (Max) tcac (Max) trep + teac (max)

trap (ax.) and treo (wax.) 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 > trap (vax.) and trep 2 trep (vax.) will not cause
any operation problems.

2. Either treH (viN. or trRrH (MiNy) should be met in read cycles.

3. toezax,) defines the time when the output achieves the condition of Hi-Z and is not referenced to Von or
VoL.

23
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Write Cycle
trac = 60 ns trac = 70 ns
Parameter Symbol N Tvax | v T max. Unit | Notes
WE Hold Time Referenced to CAS ‘ twon 10 - 10 - ns 1
WE Pulse Width twe 10 - 10 - | ns | 1
WE Lead Time Referenced to RAS tRwL 15 - 17 - ns
WE Lead Time Referenced to CAS' tewe 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 toH 10 - 10 - ns 3

Notes 1. twpmn,) is applied to late write cycles or read modify write cycles. In early write cycles, tweH (miN) should
be met.
2. If twes > twes (miny, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle.
3. tos vy and to iminy 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 T 1. T ax. Unit | Note
Read Modify Write Cycle Time tRwe 148 - 172 - ns
RAS to WE Delay Time tawo | 87 - 99 - fns | 1
CAS to WE Delay Time towo 32 - 37 - ns | 1
Column Address to WE Delay Time tawp 52 - 59 - |ns | 1

Note 1. Iftwcs >twes miny, the cycle is an early write cycle and the data out will remain Hi-Z through the entire cycle.
If tRwp > tRwo (MIN.), towb > towp (iNy), tawp 2> tawp (min and tcpwo 2 tepwp (Min, 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 thpc 25 - 30 - ns 1
RAS Pulse Width trasP 60 (125,000 70 [125,000] ns
CAS Pulse Width tHoas 10 |1 Q,OOO 12 ]10,000| ns
CAS Precharge Time tee 10 - 10 - ns
Access Time from CAS Precharge tace - 40 - 45 ns
CAS Precharge to WE Delay Time tcpwo 52 - 59 - ns 2
RAS Hold Time from CAS Precharge trHCP 40 - 45 - ns
Read Modify Write Cycle Time tpRWC 66 - 75 - ns
Data Output Hold Time toHe 5 - 5 - ns
OE to CAS Hold Time tocu 5 - 5 - | ns | 4
OE Precharge Time toep 5 - 5 - ns
Output Buffer Turn-off Delay from WE twez 0 13 0 15 ns | 3,4
WE Pulse Width twez 10 - 10 - ns | 4
Output Buffer Turn-off Delay from RAS torm 0 13 0 15 | ns | 3,4
Output Buffer Turn-off Delay from CAS torc 0 13 0 15 | ns | 3,4
Notes 1. trpc i) is applied to CAS access.

2. If twes 2 twes (viny, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle. If trwp 2 trRwp (MiN,), towp = tewp (vin,), tawp > tawp (miN,) and tcpwp = tcpwp (MiNy, 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. torc (max.), torr (Max,) and twez (vax,) define the time when the output achieves the conditions of Hi-Z and is
not referenced to Vor or Vo.

4. To make I/Os 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.
tor is effective when CAS is inactivated before RAS is inactivated.
(2) Both RAS and CAS are active or either RAS or CAS is active (in read cycle)
WE, OE: inactive - toez is effective.
(3) Both RAS and CAS are inactive or RAS is active and CAS is inactive (at the end of read cycle)
WE, OE: active and either tarr or tron must be met -+ twez and twez are effective.
(4) WE: inactive (in read cycle)
CAS: inactive, OE: active = tcHo is effective.
CAS, OE: active - toch is effective.

25
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Refresh Cycle

trac = 60 ns trac = 70'ns
Parameter Symbol Unit | Note
MIN. | MAX. | MIN. | MAX.
CAS Setup Time tesr 10 - 10 - ns
CAS Hold Time (CAS before RAS Refresh) tonn 10 - 10 - | ns
RAS Precharge CAS Hold Time trpc 5 - 5 - ns
WE Hold Time (Hidden Refresh Cycle) twHR 15 - 15 - ns

26




Timing Chart
Please refer to Timing Chart 1, page 365.
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Package Drawing

168 PIN DUAL IN-LINE MODULE (SOCKET TYPE)

-

1

S —
(OPTIONAL HOLES)

N

) ) ITEM MILLIMETERS __ INCHES
detail of (&) part detail of (B) part A 133.3530.13  5.2520.006
D2 B 11.43 0.450
W C 36.83 1.450
D 6.35 0.250
fi\ D1 2.0 0.079
D ﬂ D D , D D2 3.125 0.1230
2 E 54.61 2.150
l G 6.35 0.250
v p H 1.27 (T.P.) __ 0.05 (T.P.)
' I 8.89 0.350
X - D1 J 23.495 0.925
K 42.18 1.661
L 17.78 0.7000
M 25.410.13 __ 1.000+0.006
N 9.0 MAX. 0.355 MAX.
P 1.0 0.039
Q R2.0 R0.079
R 4.010.1 0.157+0-90%
S $3.0 $0.118
T 1.27£0.1 0.05£0.004
] 4.0 MIN. 0.157 MIN.
v 0.25 MAX. _ 0.010 MAX.
W 1.0:0.0 0.039+3-903
X 2.54%0.10 __ 0.100%0.004
Y 3.0 MIN. 0.118 MIN.
z 3.0 MIN. 0.118 MIN.
M168S-50A5



PRELIMINARY DATA SHEET

NEC / MOS INTEGRATED CIRCUIT
MC-422000FA64FB

2 M-WORD BY 64-BIT DYNAMIC RAM MODULE
HYPER PAGE MODE

e s it A

Description
The MC-422000FA64FB is a 1,048,576 words by 64 bits dynamic RAM module on which 8 pieces of 16 M 1
DRAM: uPD4218165 are assembled. i
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
» Hyper page mode (EDO)
+ 2,096,152 words by 64 bits organization x
» Fast access and cycle time
P tion
. Access time RMW cycle time Hyper page ower (‘;::;u;“ pHon
Family (MAX.) (MIN.) mode cycle Time -
(MIN.) Active Standby
MC-422000FA64-60 60 ns 104 ns 25 ns 373 W 357 mW
MC-422000FA64-70 70 ns 124 ns 30 ns 352W (CMOS level input) 4
3
|
+ 1,024 refresh cycles/16 ms !
+ CAS before RAS refresh, RAS only refresh, Hidden refresh :
* 168-pin dual in-line memory module (Pin pitch = 1.27 mm)
» Single +5.0 V +0.25 V power supply :
Ordering Information ‘ i
Access time ‘
Part numb, P i \
art number (MAX) ackage Mounted devices ﬂ
MC-422000FA64FB-60 60 ns 168-pin Dual In-line Memory Module | 8 pieces of uPD4218166LE b
- (Socket Type) (400 mil SOJ) }]{
MC-422000FA64FB-70 70 ns Edge connector: Gold plating [Single side] }
i
The inf: fon in this d is subject to change without notice.

Document No. M10559EJ1VODSU1
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Pin Configuration

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

(2]
Z
S OONONHWN -

S0o06 wonsafwn-o0
=)

5552, 5555.5555

O=—>»l 15

SEBIRBRE828BRIRY

0T

26 PD and ID Table

o—» 29 i i A Ti
% Pin Pin ccess lime
OE0 O—>{ 31 Name | No. | 6o ns | 70 ns

A2 O—»{ 34 PD1 79
Aso—>] 3 PD2 | 163
A8 O—

NC 38 PD3 80
Vee 0—— 40 PD4 | 164

NC 0— 41 PD5 | 81
C O—
GND 0——] 43 PD6 | 165

FAS? as

mszo— & PD7 | 82

o— 48 PD8 | 166

NC o—] 50 ‘ Do | 83 GND
NCO— &

V0 16 0=—] 52 ID1_| 167 | GND | GND

xljrx|jx|x|r |xT|r|xT
x| |T ||| |x

[~]
r4
o

VO 18 O=—n] 55 Remark H:Von, L :Vou

NCo—] &4 A0 - A9, BO : Address Inputs
N 66 /0 0 - I/O 63 : Data Inputs/Outputs
Vgst ?‘._?j g ESO - EAS? : Row Address. Strobe
58 25 O<—>1 69 CAS0 - CAS7: Column Address Strobe
V0 27 O=—>{ 71 WEO, WE2 Write Enable
Vee 0— 73 'OE0, OE2 Output Enable
583?3 ;g PDE Presence Detect Enable
NC 0—— 7 PD1 - PD8 Presence Detect Pins
%’3‘?&‘: 8 ID?, D1 Identity Pins
PD3 0=—{ 80 Vee Power Supply
PD7 Oe— g% GND Ground
Vec 0—— 84 NC

No connection
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Block Diagram

R 5 g TR

RASQO—— RAS2 0——————
RAS10 RAS30
OE0 OE2
o ! 1 i ! 1 -
TS0 >—llchs PASWEOE | icAs RASWEOE | @ASio]>—~|(CAS PASWE OF | {TEAS FAS WE OF :
1/0 0 Oe—1/0 1 o1 110 320+—J1/0 1 —vo1 ‘
0 10+—+{1/0 2 —{vo2 1/0 330+—{1/0 2 —vo2 ;
110 20+—+{1/03 03 11034 103 —vo3
/0 30+—{1/0 4 04 11035 o4 —vo4 1
110 40~—+1/05 05 /0 360=+—+{1/0 5 —vos i
110 50+——1/06 jvos I10370—+]1/06 ——vos ’
/0 60=—=1/0 7 o7 /0 380+—{1/0 7 —vo7
I070e—>{jo8 DO —{uos D4 I0390=—{jog D2 —vos D
casi o >—{ucas —{UcAs S5 0] >—+{uUcAs —{UcAs ;
110 80~——{1/0 16 —/0 16 1/0 400=—11/0 16 —1vo16
110 90+—{1/0 15 —{1/015 1/0 41 0+—+]1/0 15 —y0 15
/0 100=——=1/0 14 110 14 1/0 420+—+{1/0 14 —1vo14 |
V0 110+—+11/0 13 —{v013 1/0 430<—={1/0 13 —vo13 |
10 120+—={y0 12 1012 0 440+—1/0 12 —vo12 I
/0 130+——={1/0 11 —10 11 /0 450«—={1/0 11 —vo11
/0 140+—{1/0 10 —10 10 /0 460=——=11/0 10 —{vo10
110 150+—={1/0 9 {09 /0 470—=11/0 9 —vo9
Gszo>—ficAs PASWEOE | ficas MSWEOE | o ]>—+icis WSWEOE | |ics RASWE O .
11016 0+——{1/0 1 101 110 480+—{1/0 1 —{vo1
110170=+—{1/0 2 —{vo2 1/0 490+—+{1/0 2 —vo2
Y0 180——={1/0 3 o3 /0 500-—{110 3 o3
1/0 190+——{1/0 4 —{voa /0 51 0+—{1/0 4 —voa
110 200«—]}/0 5 L os /0520«—{1/05 vos
/0 21 0+—>1/0 6 ——{voe Y0 5301106 —voe
110 220+—1/0 7 —o 7 /0 540+—11/0 7 —vo7
I0230=—-yj0s D1 —os D5 Jos50=—=fyos D3 —vos D7
A3 0 >—~UCAS —{ucas cAs7 o~ >—{ucas —{UcAs
1/0 240+—]1/0 16 1o 16 1/0 56 0+—+{1/0 16 —vo 16
1/0 250+—{1/0 15 015 110 570«—{1/0 15 E V015 ;
1/0 26 0+—{1/0 14 —{vo14 1/0 58 0+—{1/0 14 V014
1/0 270~——{1013 —013 /0 590+—=]/0 13 —vo13 [
1/0 280+——{1/0 12 —{/012 1/0 600+—1/0 12 —{vo 12 i
1/0 29 O=——=11/0 11 —1/0 1 /O 61 O=———=11/O 11 —V0 11
1/0300+=—=1/0 10 —{v0 10 110 620+—{1/0 10 —{vo10 _
1/0310+—={1/0 9 — 09 1/0630=—={1/09 —{vo9 ‘
A0 0—>——— A0:DO, D1, D4, D5 PDE
BOO——I>———>A0:D2, D3, D6, D7 PD‘I-PDG:Q—— Vee or GND
A1 - A9 0—{>———>D0-D7 D0, ID1 0——————— NC or GND .
Ve 0——¢———— DOD7 '
co-c7 .
GND 0—————» D0-D7

Remark DO - D7 : yPD4218165
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Electrical Specifications Notes 1.2

Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Voltage on any pih relative to GND Vr -1.0to +7.0 \'
Supply voltage Vee -1.0to +7.0 \
Output current lo 60 mA
Power dissipation Po 6 w
Operating ambient temperature Ta 0 to +70 ‘c
Storage temperature Tsto -56 to +126 ‘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
conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Vee 4.75 5.0 6.25 v
High level input voltage Vin 24 Vee + 10 v
Low level input voitage Vi -1.0 +0.8 \'
Operating ambient temperature Ta 0 70 ‘c

Capacitance (Ta =25 °C, f = 1 MHz)

Parameter Symbol Test Condition MIN. TYP. | MAX. | Unit
Input capacitance Cn A0 - A9, BO 20 pF
' Ce | WEo,WE2 20
Cs .| RASO-RAS2 45
Cia CASO0 - CAS7 20
Ci BE, OE2 20
Data Input/Output capacitance Cvo 1/00 - 1/063 20 pF
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DC Characteristics (Recommended Operating Conditions unless otherwise noted)

TR B g i

Parameter Symbol Test condition MIN. | MAX. | Unit | Notes
RAS, CAS Cycling tRAC = 60 ns 710
Operating current lect | trc = trciming mA 1,2,3
lo=0mA tRac =70 ns 670
RAS, CAS Z Vi miny, lo = 0 mA :
76- ;
Standby current lecz —— mA i
RAS, CAS ZVcc-0.2V,lo=0mA 3
68
RAS Cycling tRaC =60 ns 710
. CAS Z ViH (MIN.) A 1234
RAS only refresh current lecs tRC = tRC (MIN.) m Lataed
Io=0mA trRac=70 ns 670
RAS =
Overati . %:_: &Y’L maxi tRAC =60 ns 510
perating curren cling A 12,6
(Hyper page mode) lca tHPE = tHPC (MIN m -
trRAC=70 ns 470 3
lo=0mA g
[ R RAS Cycling
CAS before RAS | tRC = tRC (MIN.) ac=6ons 7 |
refresh current ces o —0 A ’ mA 1.2 ;
c=om tRac=70 ns 670
Input leakage current hw Vi=0to 5:5 v RAS 10 +10 HA ,
all other pins not under test = 0 V others 5 +1
Output leakage current .Io | Vo=0to 55V -10 +10 HA
Output is disabled (Hi-Z)
High level outputvoltageLow| Vou | lo =-2.5 mA 24
level output voltage Vo | lo=+2.1mA 0.4

Notes 1. lccy, lecs, lccs, lccs depend on cycle rates (trc and twrc).
2. Specified values are obtained with outputs unloaded.
3. Jccr and lccs are measured assuming that address can be changed once or less during RAS = !
Viumax) and CAS Z ViHmiNg. ‘
4. lccsis measured assuming that all column address inputs are held at either high or low. r;
5. lccs is measured assuming that all column address inputs are switched only once during each hyper \j
page cycle. I
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AC Characteristics (Recommended Operating Conditions unless otherwise noted)

AC Characteristics Test Conditions

(1) Input timing specification (2) Output timing specification

VIH (MIN) = 2,4 Y -=--=====---==- 7 VOH (MIN) = 2.4 V--=-+-=-==-=

VoL (MAX) = (.4 V-----------~

Vit MAx) = 0.8V cceecmaaan

——i— n
tr=2ns tr=2ns

(3) Loading conditions are 100 pF + 1 TTL.

Common to Read, Write Cycle

Parameter Symbol taac =60 ns | taAc =70 ns Unit | Notes
MIN. | MAX. | MIN. | MAX. ,
Read / Write Cycle Time tRc 104 | — | 124 | — | ns ’
RAS Precharge Time trp 40 - 50 — ns
CAS Precharge Time tceN 10 - 10 — ns
RAS Pulse Width tRAs 60 |10000( 70 [10000| ns
CAS Pulse Width tcas 10 [10000{ 12 [10000| ns
RAS Hold Time tRsH 10 —_ 12 —_ ns
CAS Hold Time tesH 40 — | 60 | — | ns
RAS to CAS Delay Time tReD 14 | 46 | 14 | B2 | ns | 1
RAS to Column Address Delay Time tRAD. 12 30 | 12 3 |ns| 1
CAS to RAS Precharge Time terp 5 —_ 5 — ns | 2
Row Address Setup Time tAsR [ —_ [ —_ ns
Row Address Hold Time tRAH 10 —_ 10 -— ns
Column Address Setup Time tasc 0 -— 0 —_ ns
Column Address Hold Time tcan 10 —_ 12 —_ ns
OE Lead Time Referenced to RAS toes 0 —_ 0 —_ ns
CAS to Data Setup Time tez 0 - 0 - ns
OE to Data Setup Time toz 0 - 0 — | ns
OE to Data Delay Time toeo 13 —_ 15 — ns
Masked Byte Write Hold Time Referenced to RAS tMRH 0 — 0 — ns
Transition Time (Rise and Fall) tr 1 50 1 50 ns
Refresh Time tREF - 16 —_ 16 ms
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Notes 1. For read cycles, access time is defined as follows:

Input Conditions Access Time Access Time from ‘IWS
tRAD S tRAD (MAX,) and tRCD = tRCD (MAX) tRAC (MAX.) tRAC (MAX.)
tRAD > tRAD (MAX.) and tRCD = tRCD (MAX.) tAA (MAX) tRAD + tAA (MAX.)
tRCD > tRCD (MAX.) tcAc (MAX) tRCD + tCAC (MAX)

trabimax) and treoimax) 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 2 trapiMax) and trco =
treoimax,) will not cause any operation problems.

2. tcre(MIN.) requirement is applied to E:\g, CAS cycles.

Read Cycle
Parameter Symbol thac =60 ns | thac =70 ns Unit | Notes
MIN. | MAX. | MIN. | MAX.
Access Time from RAS trRAC —_ 60 - 70 ns 1
Access Time from CAS tcac — 20 — 23 ns 1
Access Time from Column Address taa —_ 35 — 40 ns 1
Access Time from OE toEA —_ 20 —_ 23 ns
Column Address Lead Time Referenced to RAS tRAL 30 - 35 —_ ns
Read Command Setup Time tRcs 0 — 0 - ns
Read Command Hold Time Referenced to RAS tRRH 0 — 0 — ns 2
Read Command Hold Time Referenced to CAS tRCH 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

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

Input Conditions Access Time Access Time from RAS
tRAD = tRAD (MAX) and tRCD = tRCD (MAX.) tRAC (MAX) tRAC (MAX)
tRAD > tRAD (MAX.) and tRCD = tRCD (MAX.) tAA (MAX) tRAD + tAA (MAX.)
trRCD > tRCD (MAX.) tcAc (MAX) tRCD + tCAC (MAX.)

trapiMAX) and trcoimax) 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 = tranimax,) and trco =
treomax.) will not cause any operation problems.

2. Either trcHiming or trRrHMINg should be met in read cycles.

3. toezimax) defines the time when the output achieves the condition of Hi-Z and is not refernced Von or
VoL.
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Write Cycle

tRAC=60ns | tRAC =70 ns
Parameter Symbol MIN. | MAX. | MIN. | MAX. Unit| Notes
WE Hold Time Referenced to CAS ) twek 10 —_ 10 — | ns| 1
WE Pulse Width twe 0 | — 10 — | ns 1
WE Lead Time Referenced to RAS tRwWL 15 — 17 — | ns
WE Lead Time Referenced to CAS tewt 10 - 12 — | ns
WE Setup Time twes 0 — 0 -— ns 2
OE Hold Time toeEH 0 — 0 — | ns
Data-in Setup Time ' tos 0 —_ 0 - ns 3
Data-in Hold Time toH 10 —_ 10 - ns 3

Notes 1. twemin, is applied to late write cycles or read modify write cycles. In early write cycles, twcHmiN,
should be met.
2. If twes = twesiming, the cycle is an early write cycle and the data out will remain Hi-Z through the
_entire cycle.
3. tosiving and towming 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

Parametér Symbol thac=80ns | thac =70 ns Unit | Note
MIN. | MAX. | MIN. | MAX.
Read Modify Write Cycle Time trwe 133 —_ 167 | — ns
RAS to WE Delay Time ' tawo g7 | — [ 9| — [ns] 1
CAS to WE Delay Time tewo 22 | — |3 | — |ns| 1
Column Address to WE Delay Time tawo 52 —_ 59 —_ ns 1

Note 1.  If twes = twesiming the cycle is an early write cycle and the data out will remain Hi-Z through the
entire cycle. If tawp 2 taRwp(MIN.), tcwp = tewD(MIN.), tawp = tawpimiN.), and tcpwp 2 tcpwoimin,, 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

tRAc =60 ns | trac =70 ns
Parameter Symbol MIN. | MAX. | MIN. | MAX. Unit | Notes
Read / Write Cycle Time tHPC 25 —_ 30 —_ ns 1
RAS Pulse Width trAsP 60 1126000 70 (12500 ns
CAS Pulse Width thcas 10 [10000{ 12 10000/ ns
CAS Precharge Time tep 10 - 10 — ns
Access Time from CAS Precharge tace - 40 —_ 45 ns
CAS Precharge to WE Delay Time tcPwo 62 - 59 — | ns| 2
RAS Hold Time from CAS Precharge tRHCP 40 — 45 — | ns
Read Modify Write Cycle Time tHPRWC 66 —_ 75 —_ ns
Data Output Hold Time toHe 5 —_ 5 — ns
OE to CAS Hold Time tocH 3 — [3 — ns
OE Precharge Time toeP 5 — 5 — | ns
Output Buffer Turn-off Delay from WE twez 0 13 0 15 ns 34
WE Pulse Width twpz 10 —_ 10 — ns 4
Output Buffer Turn-off Delay from RAS torR 0 13 0 16 ns 34
Output Buffer Turn-off Delay from CAS torc 0 13 0 15 ns | 34
Notes 1. turciming is applied to access time from CAS
2. If twes = twesiming, the cycle is an early write cycle and the data out will remain Hi - Z through the
entire cycle. If tawp = trwo(miN,, tewp = tcwDiMIN.), tAwD 2 tawpimiNg, and tcpwo = tepwoiming, 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.  torcimax.), torriMax) and twezimax) define the time when the output achieves the condition of Hi-Z and
is not referenced to VoH or VoL. -
4. To make I/Os 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) RAS, CAS : Inactive (at the end of 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.
(2) Both RAS and CAS are active or either RAS or CAS is active (in read cycle)
WE : inactive, OE : inactive - toez is effective.
(3) Both RAS and CAS are inactive or RAS is active and CAS is inactive
(at the end of read cycle)
_W_E,O_E:active and either tarH or trcH must be met... twez, twez are effective.
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Refresh Cycle
tRAc =60 ns | trRac =70 ns .
 Parameter Symbol [N, | MaAX. | MIN. | Max, | Ut | Nt
CAS Setup Time tesr 5 - 5 — | ns
CAS Hold Time (CAS before RAS Refresh) tcHr 10 — 10 — | ns
RAS Precharge CAS Hold Time tapc 5 - 3 — | ns
WE Hold Time (Hidden Refresh Cycle) tWHR 15 — 15 — | ns




Timing Chart
Please refer to Timing Chart 1, page 365.
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Package Drawing

168 PIN DUAL IN-LINE MODULE (SOCKET TYPE)
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ITEM_MILLIMETERS __ INCHES
A 133.35:0.13_ 5.25:0.006
B 1143 0.450
C 3683 1.450
D 635 0.250
D1 20 0.079
D2 3.25 0.1230
E 5461 2.150
G 635 0.250
H 127 (T.P) _ 0.05(T.P)

1 8.89 0.350

J__ 23.495 0.925

K 4218 1.661

L1778 0.7000

M___ 25.4%0.13 __1.0000.006

N 9.0 MAX. 0.355 MAX.

P10 0.039

Q  R20 R0.079

R 4.0$0. 0.157+3-202

S 930 $0.118

T 12704 0.05:0.004

U 40MN. 0.157 MIN.

V___ 025MAX. _ 0.010 MAX.

W 1.0£0.05 0.039+3-993

X 2.54+0.10 __ 0.100£0.004

Y 3.0MIN. 0.118 MIN.

Z___ _30MIN 0.118 MIN.
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MOS INTEGRATED CIRCUIT

MC-422000FB72

2 M-WORD BY 72-BIT DYNAMIC RAM MODULE

HYPER PAGE MODE (EDO)

Description

The MC-422000FB72 is a 2,097,152 words by 72 bits dynamic RAM module on which 9 pieces of 16 M DRAM:

nPD4217805 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
+ Hyper page mode (EDO)
« 2,097,152 words by 72 bits organization
» Fast access and cycle time

. ) Power consumption
Family Access time R/W cycle time | Hyper paqe mode (EDO) (MAX.)
(MAX.) (MIN.) cycle time (MIN.)
Active Standby
MC-422000FB72-60 60 ns 104 ns 25 ns 551 W 363 mW
MC-422000FB72-70 70 ns 124 ns 30 ns 5.04 W (CMOS level input)

» 2,048 refresh cycles/32 ms

- CAS before RAS refresh, RAS only refresh, Hidden refresh
+ 168-pin dual in-line memory module (Pin pitch = 1.27 mm)
» Single +5.0 V £0.25 V power supply

Ordering Information

Access tim
Part number (MAX.) © Package Mounted devices
MC-422000FB72F-60 60 ns 168-pin Dual In-line Memory Module 9 pieces of uPD4217805G5
(Socket Type) (400 mil TSOP(I1))
MC-422000FB72F-70 70 ns Edge connector: Gold plating [Double side]
The infor| ion in this d is subject to change without notice.

Document No. M10549EJ2VODSU1
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Pin Configuration

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

U (o} 0] U
85 ND G 1
86 [«—>01/036 00 Oe—>] 2
87 |«—>01/037 11010 3
88 l«—=01/038 1102 O<—> 4
89 l«—0 /039 /03 0<—>1 §
90 Vee Vee 6
91 f«—>01/0 40 104 0= 7
92 t«—»0 |/O 41 1/0 5 Oe—xl 8
93 l«—>0 |/0 42 1106 0> 9
94 l«—>0 110 43 |/07o<~—>__1§
95 le—>01/044 1/0 8 O<—>{ 11
96 [—0 GND GND o—] 12
97 |«—>0 1/0 45 1/0'9 Oe—n 13
98 [«—>0 1/0 46 1O 10 O<—>] 14
99 [«—=O /0 47 1/0 11 O=—>] 15
100 f«—>O I/0 48 1/0 12 O<=—>] 16
101 |=—>0 l/0 49 /0 13 O=—>f 17
102 }——0 Vee lcc O—— 18
103 |=—>0 110 50 /0 14 O=—>{ 19
104 f«—>0 /051 1/0 15 O=—> 20
105 f«—>0 I/0 52 1/016 O=—>f 21
106 |«—>0 I/0 53 /O 17 O=—>] 22
107 [——O0 GND GND 0——] 23
106 —oNg Neo—1 %
N
110 [——O Voo _Vec 0—— 26 PD and ID Table
111 —ONC o— 27
113 F—oNg oo % Pin | Pin | Access Time
—oON
114 [——ONC RASQ O—={ 30
115 —onN¢ OE0 0—>] 31 Name | No. | 60ns | 70 ns
i oo %
1
e ok ro—w e
4
120 f+—o0 A7 A6 o—>| 36 PD2 | 163 L L
121 f«—0 A9 A8 O—>] 37 :
122 —ONC - A10 O—= 38 PD3 80 L L
123 [—O NC NC o—] 39
O Ver Veo O——1 40 PD4 | 164 | H H
125 [——ONC Nc o— 41 PD 81 H H
mEoss, Qe % :
128 —oO NC _OE20—>] 44 PD6 | 165 H L
129 |—O0 NG RAS2 O—>| 45
130 [—O NC CAS4 O—>=| 46 PD7 | 82 H H
19 —3PF5e Wes o] b
ok | s B e
135 —ONC NC 0— 51 D0 83 | GND | GND
129 4—»0:;822 :;8 }go<—> % D 167 | GND | GND
1
138 [——0 GND GND 0— 54
139 f«—=0 /O 56 110 20 O<—»] 55
140 f<—>0 /057 1/0 21 O=—= 56 Remark H:Vox, L:Vou
141 |«—01/058 1/0 22 O<—>] 57
142 |«—>0 |/0 59 110 23 Oe—>
143 [——0 Veo 59
144 |«<—=01/0 60 1/0 24 O<—> 60
16 —oNe Neo—] &
147 —ONC NC 0— 63 .
wg _0:7861 I/obigo___ gg AO - A10, BO : Address Inputs
150 b 'OD 110 82 110 58 oc< > % 1/0 0 - 1/0 71: Data Inputs/Outputs
151 |«—>01/0 63 /10 27 O<—> 67 RASO, RAS2 : Row Address Strobe
152 ——0 GND ND O——{ 68 —_— ==
}gg -—-»0:58345 Kgggm—» (758 CASO, CAS4 : Column Address Strobe
lgg L—»o;;ggg 582?0«——» ;; WEO, WE2 : Write Enable
12; — l\/lges |/03°2c0<—>(: ;3 OEO, OE2  : Output Enable
123 . '°I§8$3 58%30 ;g zgf o0 : :resence ge:ec: :inable
[«~—0 - ;. Presence Detect Pins
161 1071 |/035°<-10<—- 77 s‘ . C
}g ggg %%[1)0——— ;g 1DO, ID1 : ldentity Pins
164 |—>0 PD4 PD3 O<~— 80 Vee : Power Supply
168 o ros POS O+ & GND : Ground
}gs =0 PD8 PD7 O<—| gg : ou
15& r__o'v“il '\?go_ 84 NC : No connection
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Block Diagram |

RASO 0—————— RAS20————

G@O—D—l 6@30——>—1

110 0 0=——=| 110 8 CASRAS WE OFE 110 40 0~——=| /0 1 CASRAS WE OE

1010|1107 110 41 0o——={1/0 2

110 20——+|110 6 110 42 o~——=1/0 3

U0 30-——~I05  po V0 430+—={lI04  pg |
1/0 4 0e——=|1/0 4 /0 440+——|110 5 |
/0 50~——=|1/0 3 1/0 45 0+——| 110 6

110 6 o—=|1/0 2 1/0 46 o+——= 1O 7

110 70—l 110 1 110 47 o~——={1/10 8

R by

1/0 8 o~——+|1/0 8 CASRAS WE OE 110 48 o~——{ /0 1 CASRAS WE OE

110 9 o——=| 110 7 1/0 49 0+——|1/0 2
/0 100+——| 110 6 1/0 50 0o+——| 110 3
10 11 oe—{liO5  p U051 0ov—=|ll04  pg
/0 12 0e——| 110 4 1/0 52 0+——| 110 5
110 13 0=——{110 3 110 530+ 110 6
1/0 14 0~ 110 2 110 54 0+——=| 110 7
1/0 15 0+——| 110 1 1/0 55 0+——| 110 8 I

1/0 16 o=——=| /0 8 CASRAS WE OE 1/0 56 o~——=] 1/0 1 CASRAS WE OE

110 17 o=——| 1107 1/0 57 o~——| 110 2

1/0 18 0+——|110 6 1/0 68 o+—1/0 3 :

I0190+——+|I05  p, 059 0—=l04 |

1/0 20 0+—] 110 4 1/0 60 0o~——=|1/0 5 !

1/0 21 o~——|1/0 3 1/0 61 o~——={1/06 t

1/0 22 0+—] 110 2 1/0 620+——=110 7 L

1/0 23 0+——=| /0 1 1/0 63 0+——=|1/0 8 ‘
RN Liodod |

110 24 0+——| 110 8 CASRAS WE OF 1/0 64 o~——| 1/0 1 CASRAS WE OE ‘

110 25 0+— 1107 1/0 65 0~——| 110 2

110 26 0+——| 110 6 110 66 o~——=| 110 3

027 0+——=[105 g 067 or——~[U04 g

110 28 0~—] 110 4 1/0 68 o——=|1/0 5

110 29 o~——+| 110 3 1/0 69 0o~——|1/0 6

1/0 30 0+——|1/0 2 110 700+——= 110 7

1/0 31 0=—=| 110 1 110 71 0o—=1/0 8

Pt |

1/0 32 0+——| /0 8 CASRAS WE OF
1/0 33 0=——={1/0 7 .
1/0 34 0=—=1/0 6 ‘
1/0 35 0=—{1/0 5

D4
1/0 36 0o——|1/0 4
1/0 37 0=—=|1/0 3 |
1/0 38 o=——+|1/0 2 |
1/0 39 o=—|1/0 1
PDE
PD1- PD8 33]——— Voo or GND
A0 o—{>——= A0:D0-D4 IDO, ID1 O———————— NC or GND
BO o—>——= A0:D5-D8 Voo 01— —-~D0-D8
A1-A10 o—>—= D0-D8 ND o—F-2-%8_ 55 pg

Remark DO - D8 : uPD4217805
43
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Electrical Specifications
+ All voltages are referenced to GND.
«  After power up (Vce 2 Vee miny), 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 Vr -1.0to +7.0 v
Supply voltage Vee -1.0to +7.0 Vv
Output current lo 50 mA
Power dissipation Po 11 w
Operating ambient temperature Ta 0 to +70 °C
Storage temperature Tstig -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 in the operational section of this specification. Exposure to Absolute Maximum Rating
conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Vee 4.75 5.0 5.256 v
High level input voltage Vin 2.4 Vec + 1.0 V
Low level input voltage Vie -1.0 +0.8 v
Operating ambient temperature Ta 0 70 °C

Capacitance (Ta = 25 °C, f = 1 MHz)

Parameter Symbol Test condition MIN. TYP. MAX. Unit
Input capacitance Cn AO - A10, BO 20 pF
Cr W, WE2 - 20
Co | RASO, RAS2 50
Cu | CASO, CAS4 20
Cs | OEO, OE2 20
Data input/output capacitance Cuo 1/00 - 11071 20 pF
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DC Characteristics (Recommended operating conditions unless otherwise noted)

Parameter Symbol Test condition MIN. [ MAX.] Unit | Notes I
Operating current Iccr RAS, CAS cycling trac = 60 ns 1,080f mA | 1,23 1’
trc = trc (miNy, lo = 0 mA trac = 70 ns 960
Standby current lcca RAS, CAS 2 ViH MmNy, lo = 0 mA 78 mA
RAS, CAS 2Vcc - 0.2V, lo =0 mA 69
RAS only refresh current lcca RAS cycling, CAS 2 Vi min) trac = 60 ns 1,050 mA (1,234 ;
trc = trc My, lo = 0 MA trac = 70 ns 960 i
Operating current lcca RAS < ViL maxy, CAS cycling trac = 60 ns 870 mA [1,2,5 :
(Hyper page mode (EDO)) tupc = tupc (Miny, lo = 0 MA trac = 70 ns 780
CAS before RAS Iccs RAS cycling trac = 60 ns 1,00 mA | 1,2
refresh current trc = trc (N, lo = 0 MA trac = 70 ns 960
Input leakage current ho Vi=0to 525V RAS -10 +10 A
All other pins not under test =0 V Others -5 +1
Output leakage current low Vo=0t05.25V -10 +10 pA
Output is disabled (Hi-Z)
High level output voltage Vo lo=-5.0 mA 24 |!
Low level output voltage Vou lo= +4.2 mA 0.4 |

Notes 1. lccy, locs, lccs and Iccs depend on cycle rates (trc and thpc).
2. Specified values are obtained with outputs unloaded.
3. lcct and Iccs are measured assuming that address can be changed once or less during RAS < ViL (ax,)
and CAS 2 ViH MiNy.
4. lcca is measured assuming that all column address inputs are held at either high or low. {
5. lcca 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

ViH MN) =2.4V

ViL max) =0.8V

(3) Output load condition

110
100 pF

!

(2) Output timing specification

2ns h=éns

Vee

820 Q

290 Q

Common to Read, Write, Read Modify Write Cycle

VoH MiN) =24V

Vo max) =04V

trac=60ns | trac=70ns
Parameter Symbol i T | v T vax. Unit |Notes
Read/Write cycle time tre 104 - 124 - ns
RAS precharge time trp 40 - 50 - ns
CAS precharge time teen 10 - 10 - ns
RAS pulse width tas | 60 [10,000[ 70 [10,000| ns
CAS pulse width tcas 10 |10,000{ 12 [10,000| ns
RAS hold time trsw 15 - 17 - | ns
CAS hold time tesn | 40 - 50 - | ns
RAS to CAS delay time trco 14 | 45 14 52 [ ns | 1
RAS to column address delay time traD 12 30 12 35 ns 1
CAS to RAS precharge time terp 10 - 10 - ns 2
Row address setup time tasr 5 - 5 - ns
Row address hold time tRaH 10 - 10 - ns
Column address setup time tasc 0 - 0 - ns
Column address hold time tcan ‘ 10 - 12 - ns
OE lead time referenced to RAS toes 0 - (] - ns
CAS to data setup time towz 0 - - ns
OE to data setup time toz 0 - - ns
OE to data delay time toep 13 - 15 ~ ns
Transition time (rise and fall) tr 1 50 1 50 ns
Refresh time trReF - 32 - 32 ms
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Notes 1. For read cycles, access time is defined as follows:

Input conditions Access time Access time from RAS
trap < traD (ax.) and treo < trop (max,) tRAC (MAX) trAC (MAX.)
trap > trap (Max,) and treo < trReo (Max.) tAA (MAX.) traD + tAA (MAX)
trcp > tReD (MAX.) tcac (Max.) trcp + tcac (wax,)

traD (Max,) and trep (wax.) 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 > trap (vax.) and trep > trep (Max.) will not cause

any operation problems.

2. tcre (viN) requirement is applied to RAS, CAS cycles.

Read Cycle
trac =60 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 toac - 20 - 23 [ ns | 1
Access time from column address taa - 35 - 40 ns 1
Access time from OE toea - 20 - 23 ns
Column address lead time referenced to RAS traL 30 - 35 - ns
Read command setup time trcs 0 - 0 - ns
Read command hold time referenced to RAS tRRH 0 - 0 - ns 2
Read command hold time referenced to CAS tRCH 0 - 0 - ns 2
Output buffer turn-off delay time from OE toez 0 13 0 15 ns 3
CAS hold time to OE tomo 5 - 5 - | ns
Notes 1. For read cycles, access time is defined as follows:
Input conditions Access time Access time from RAS
trAD < trAD (MaX) and trco < tReD (MAx.) trRAC (MAX.) tRAC (MAX.)
trao > traD (ax) and trco < trep (Max,) tAA (MAX,) trAD + tAA (MAX.)
trep > tReD (MAX.) tcac (max,) trco + tcac (max,)

trAD (MAX.) and treo (wax.) 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 2 trap (Max) and treo 2 treo (Max.) will not cause

any operation problems.

2. Either trcH (viN) or tRRH (MiIN) 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 Vou or

VoL.

P
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Write Cycle
trac = 60 ns trac = 70 ns
Parameter Symbol Unit |Notes
MIN. | MAX. | MIN. | MAX.
WE hold time referenced to CAS twen 10 - 10 - ns 1
WE pulse width twe 10 - 10 - ns 1
WE lead time referenced to RAS trwL 15 - 17 - ns
WE lead time referenced to CAS towe 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 toH 10 - 10 - ns

Notes 1. twpmin) is applied to late write cycles or read modify write cycles. In early write cycles, twch (miny should
be met.
2. If twes > twes (v, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle.
3. tos Ny and ton (viny 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 | Note
MIN. | MAX. | MIN. | MAX.
Read modify write cycle time trwe 148 - 172 - ns
RAS to WE delay time tawo 87 - 99 - ns 1
CAS to WE delay time two | 32 | - | 37 | - |ns | 1
Column address to WE delay time tawp 52 - 59 - ns 1

Note 1. Iftwes>twes miny, the cycle is an early write cycle and the data out will remain Hi-Z through the entire cycle.
If tawp = tRwp (MiN.), tewp > towp (MiN.), tawp > tawp (i) and tcpwo > tcpwo Miny, 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 i T e 1 v Tvax. Unit |Notes

Read/Write cycle time thec 25 - 30 - ns 1
RAS pulse width trasp 60 125,000 70 |125,000| 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 - 40 - 45 ns

CAS precharge to WE delay time tcpwo 52 - 59 - ns 2
RAS hold time from CAS precharge trRHCP 40 - 45 - ns

Read modify write cycle time tHPRWC 66 - 75 - ns

Data output hold time tone 5 - 5 - ns

OE to CAS hold time tock 5 - 5 - |ns | 4
OE precharge time toep 5 - 5 - ns
Output buffer turn-off delay from WE twez 0 13 0 15 ns | 3,4
WE pulse width twez 10 - 10 - Ins| 4
Output buffer turn-off delay from RAS torr 0 13 0 15 ns | 3,4
Output buffer turn-off delay from CAS torc 0 13 0 15 ns | 3,4

Notes 1. tirec vy is applied to CAS access.

2.

If twes > twes (vivy, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle. If trwp = trRwp (MiIN.), tcwp > tcwp (MiN,), tawp > tawp (viNy and tcpwo = tcPwo (MiN.), 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.
torc (vax.), torr (vax.) and twez (wax, define the time when the output achieves the conditions of Hi-Z and is
not referenced to Vow or VoL.
To make 1/Os 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.
torm is effective when CAS is inactivated before RAS is inactivated.
(2) Both RAS and CAS are active or either RAS or CAS is active (in read cycle)
WE, OE: inactive - toez is effective.
(3) Both RAS and CAS are inactive or RAS is active and CAS is inactive (at the end of read cycle)
WE, OE: active and either trar or tc must be met -+ twez and twez are effective.
(4) WE: inactive (in read cycle)
CAS: inactive, OE: active - tcro is effective.
CAS, OE: active - tocH is effective.
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Refresh Cycle
trac = 60 ns | tmrac = 70 ns
Parameter Symbol i T vax | v T vax. Unit | Note

CAS setup time tesr 10 - 10 - ns

CAS hold time @E before RAS refresh) tcHr 10 - 10 - ns

RAS precharge CAS hold time tarc 5 - 5 - | ns

WE setup time twsa 15 - 15 - ns

WE hold time - twhr 15 - 15 - | ns




Timing Chart
Please refer to Timing Chart 2, page 381.
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Package Drawing

168 PIN DUAL IN-LINE MODULE (SOCKET TYPE)

A
Y z iN
n _Q
=3 =
S R N n -
(OPTIONAL HOLES)"La\ ,....,../ 4 i o
T -
EN e >
J K 1
] ] ITEM MILLIMETERS _ INCHES
detail of (& part detail of (B) part A 133.3520.13__ 5.2520.006
B 11.43 0.450
w c 36.83 1.450
D 6.35 0.250
| E 54.61 2.150
! ﬂ ' . EI G 6.35 0.250
H 127 (T.P)__ 0.050 (T.P.)
] 8.89 0.350
> X . J 23.495 0.925
G P K 42.18 1.661
L 17.78 0.700
D M 25.4 1.000
N 4.0 MAX. 0.158 MAX.
P 1.0 0.039
Q R2.0 RO0.079
R 4.0£0.1 0.157+3.902
s $3.0 $0.118
T 1.2710.1 0.05£0.004
] 4.0 MIN. 0.157 MIN.
v 0.25 MAX. _ 0.010 MAX.
W 1.0:0.05 0.039*3-993
X 2.54 0.100
Y 3.0 MIN. 0.118 MIN.
z 3.0 MIN. 0.118 MIN.
M1685-50A6



DATA SHEET

NEC / MOS INTEGRATED CIRCUIT
MC-422000LFB72F

3.3V OPERATION 2 M-WORD BY 72-BIT DYNAMIC RAM MODULE
HYPER PAGE MODE (EDO)

Description

The MC-422000LFB72F is a 2,097,152 words by 72 bits dynamic RAM module on which 9 pieces of 16 M DRAM:
uPD4217805L 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

+ Hyper page mode (EDO)

+ 2,097,152 words by 72 bits organization
« Fast access and cycle time

Power consumption
Family Access time R/W cycle time - Hy;D)er pagT m.ode (MAX.) P
(MAX.) (MIN.) (EDO) cycle time ! .
(MIN.) Active Standby
MC-422000LFB72-A60 60 ns 104 ns 25 ns 3.28W Vgﬁ g'sW
MC-422000LFB72-A70 70 ns 124 ns 30 ns 2.95W level input)
« 2,048 refresh cycles/32 ms
+ CAS before RAS refresh, RAS only refresh, Hidden refresh
+ 168-pin dual in-line memory module (Pin pitch = 1.27 mm)
+ Single +3.3 V 0.3 V power supply
Ordering Information
Part number Access time Package Mounted devices
(MAX.)
MGC-422000LFB72F-A60 60 ns 168-pin Dual In-line Memory Module 9 pieces of uPD4217805LG5
(Socket Type) (400 mil TSOP(11))
MC-422000LFB72F-A70 70 ns Edge connector: Gold plating [Double side]
The infor ion in this d. is subject to ch ith notice.

o e Swie

= e

Document No. M10042EJ5VODSU1
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NEC MC-422000LFB72F

Pin Configuration

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

U O (0] U
85 |—o GND GND 0—— 1
86 f«—>0 1/0 36 110 0 2
87 [«—=0 /0 37 110 1 3
88 |+—>01/0.38 1102 0e—>] 4
89 [+—»0 /039 1103 0> &
9 Vee Vee ]
91 l«—>0 /0 40 /O 4 O] 7
92 >0 /0 41 /0 5 Ol 8
B 1«0 1/0 42 1/Q 6 O=—>] 9
}«—>0 1/0 43 1/0 7 O=—>{ 10
95 |+—>0 1/0 44 110 8 O] 11
% ND GND 0—] 12
97 |+—=01/0 45 1/09 O=—s] 13
98 |+—>0 I/0 46 1/0 10 O=—»] 14
le—>0 1/0 47 1/0 11 O] 15
100 f«—>0 I/O 48 1/0 12 Om—n] 16
101 f«—>0 I/O 49 11013 17
102 |——0 Vee cc 18
103 f«—>0 /0 60 1/0 14 O—> 19
104 f«—>01/0 51 1/0 15 Oe—n] 20
105 f«—>01/0 52 1/0 16 O=—>] 21
106 f«—>0 IO 53 /0 17 O=—n] 22
107 |——0 GND 23
s s
——O N NC O——
110 |—o0 vce _Vec 0—| 26 PD and ID Table
112 F—oNe cASH oo 78
112 —o N -
113 }—o NC NC O— zg Pin | Pin | Access Time
114 b—oO0NC RASQ O—| 3|
115 NC 6% o—» 31 Name | No. | 60 ns | 70 ns
iep—sme  opey ;
HS DEEDIN o o] gg PD1 79 H
~—O0 A5 A4 O—>]
}%O DD AG O— ] gg PD2 | 163 L L
1 f—o0n9 A8 O—
1% O NC A10 O—>] gg PD3 80 L L
123 |—oONC NC 0—
124 }—o0 Vee Vec O— 40 PD4 | 164 H H
132 __ogc Ngo___4 4; PD5 | 81 H H
+—0B0 NC 0— 4:
127 —oanp GND 0——{ 43 PD6 | 165 H L
128 F—ONC OE2 O—= 44
129 —ONC RAS2 O—>1 45 PD7 82 H H
e e ; C
132 <——055E WVE20—> Ag D8 | 166 L
133 |—0 Vee O— 4
124 ——oo Nﬁ mcéo——o 50 1DO 83 | GND | GND
135 51
136 [=—=0 I/0 54 1/0 18 O=—>{ 52 ID1 | 167 | GND | GND
Gshe pe
139 |=—=01/0 56 1/0 20 O<—»{ 55 Remark H:Von, L:Vou
140 f«—=0 10 67 1/0 21 O=—=] 56
141 [+—=0 /0 58 1/0 22 O=—>] 67
142 |+=—0 |/0 59 110 23 O=—>] 58
143 Vee 59
144 |+—0 I/ 60 1/0 24 O<~—>] 60
145 o— 61
146 NC NC 0— 62
1510 I NS AO - A10, BO : Address Inputs
[F- 8 e :;8 o :;8 frpsome B I/0 0 - 1/O 71: Data Inputs/Outputs
}g; fe—>0 g% ga 1/8 Nzg O=—n gg RASO, RAS2 : Row Address Strobe
153 |+—=0 J/O 64 1/0 28 O=—>] 69 CASO, CAS4 : Column Address Strobe
fe—>»0O Q> — — .
3 pamecd 142 g omma KA WED, WE2 : Write Enable
138 g0 1031 &= 72 OEO0, OE2  : Output Enable
18 MO :{8% :;8 3 KoY 7a PDE : Presence Detect Enable
160 f<—=01/0 70 /0 34 O<—>1 76 PD1 - PD8 : Presence Detect Pins
161 f«—>0 O 71 1/0 35 O~—= 77 o
}gg ——oglr)q? (g\é?o—— ;g DO, ID1 . Identity Pins
}gg L ~0 PD4 Eg;;o‘——‘ g? Vee : Power Supply
—0 PD6 5 Oe—rT .
126 _,OFI,)DS PD7 Oe—o, 8§ GND : Ground
167 —o0 D1 D0 0—— 8 . .
168 |—0 Vec Vec 0—— 84 NC : No connection
e W | O N |




NEC MC-422000LFB72F

Block Diagram

i

RASOO—— RAS20———— Is
C—A%O_D—l / CfASZO—D—l

1/0 0 0~——] 1/0 8 CASRAS WE OF 1/0 40 0———] 1/0 1 CASRAS WE OE

1/0 1 0=———={1/07 1/0 41 0=—=]1/0 2

110 20e——={1/0 6 1/0 42 0+——+|1/0 3 :
11030———+{1105  po 10 a30——~|104  pe :
1/0 40— 1/0 4 1/0 440+——|1/0 5

1/0 5o=——={1/0 3 1/0 45 0+——1/0'6 ;
1/0 6 0=—=]1/0 2 1/0 46 0=——+{1/0 7 1
110 70+——=|1/0 1 1/0 47 0=—|1/0 8 "

/0 8 0-——| /0 8 CASRAS WE OF 1/0 48 0=——]1/0 1 CASRAS WE OE

1/0 90— 1/0 7 1/0 49 0=——|1/0 2

1/0 100———={1/0 6 1/0 50 o=—|1/0 3

1/0 11 0o=——=]1/0 5 D1 1/0 51 0=———=]1/0 4 D6 ‘

1/0 120+——=|1/0 4 1/0 520+——+]1/0 5 j

1/0 130——{1/0 3 1/0 53 0=——=]1/0 6

1/0 140——{1/0 2 1/0 54 0=—|1/0 7

1/0 15 0=—=|1/0 1 1/0 65 0+———={1/0 8 ‘,
Pt P4 |

1/0 16 0~——=| 1/0 8 CASRAS WE OF 1/0 56 0~——=] 110 1 CASRAS WE OF )

1/0 17 o=——=1/0 7 1/0 57 0=—|1/0 2 :

1/0 180+——={1/0 6 1/0 58 0+——=] 1/0 3 I

110 190———1/05 o, 10 590———+{1/04 o I

1/0 20 o+——] 1/0 4 1/0 60 0=——=|1/0 6 I

1/0 21 0+——]1/0 3 1/0 610——={1/0 6 13

1/0 22 0=——={1/0 2 1/0 62 0+———={1/0 7 !

1/0 230——+]1/0 1 1/0 63 0+——]1/0 8
Pdodd P4 |

1/0 24 0~———|1/0 8 CASRAS WE OE 1/0 64 0=—s 1/O 1 CASRAS WE OE i

1/0 25 o——{1/0 7 1/0 65 0=—=| 1/0 2

1/0 26 0+——={1/0 6 1/0 66 o=——]1/0 3 ,

110 270——=1/05  pg 110670+——={1/04  po [

1/0 28 0+——={1/0 4 1/0 68 0=——=]1/0 5

1/0 29 0——{1/0 3 1/0 69 0=——+| 1/0 6

1/0 30 o=——{1/0 2 1/0 70 0e—=1/0 7

1/0 31 0=——{1/0 1 1/0 71 0+——|1/0 8

1/0 32 o=——|1/0 8 CASRAS WE OE
1/0 33 0e—1/0 7

1/0 34 0=—+]1/0 6

0350105  p4 ;
1/0 36 0o—=11/0 4
1/0 37 0=—+|1/0 3
1/0 38 0——=} 1/0 2
1/0 39 0——=1/0 1

PDE |
PD1 - PD8 Vee or GND |

A0 o—>——= A0:D0- D4 DO, ID1 O——————— NC or GND |
B0 o—>—— A0:D5-D8 Voo 01— D0- DB |
A1-A10 o—>—= D0-D8 GND o—F—"""+ D0 - D8

Remark DO - D8 : uPD4217805L 55



NEC MC-422000LFB72F

Electrical Specifications
+ All voltages are referenced to GND.
» After power up (Vcc 2 Vecmin,), wait more than 100 us (IWS, 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 Vr -0.5to +4.6 \
Supply voltage Vee -0.5t0 +4.6 Vv
Output current lo 20 mA
Power dissipation Po 11 w
Operating ambient temperature Ta 0to +70 °C
Storage temperature Tstg -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 in the operational section of this specification. Exposure to Absolute Maximum Rating
conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Vcee 3.0 3.3 3.6 Vv
High level input voltage Vin 2.0 Vee + 0.3V
Low level input voltage Vie -0.3 +0.8 \
Operating ambient temperature Ta 0 70 °C

Capacitance (Ta = 25 °C, f = 1 MHz)

Parameter Symbol Test Condition MIN. TYP. MAX. Unit
Input capacitance Cn A0-A10, BO 20 pF
Cr2 WEO, WE2 . 20
Cis RASO, RAS2 50
Cua CAS0, CAS4 20
Cis OEo, OE2 20
Data input/output capacitance Cuo 1/00-1/071 20 pF
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NEC MC-422000LFB72F

DC Characteristics (Recommended Operating Conditions unless otherwise noted)

Parameter Symbol Test condition MiIN. MAX. | Unit Notes i

Operating current Icct RAS, CAS Cycling trac = 60 ns 910 mA 1,2,3 !
tac = tac iy, lo = 0 mA trac = 70 ns 820

Standby current loce | RAS, CAS 2 Vi) lo =0 mA 82 mA ;
RAS, CAS 2 Vec - 0.2 V lo = 0 mA 41

RAS only refresh current lccs RAS Cycling, CAS 2 Vix i) trac = 60 ns 910 mA [1,2,3,4 ;
trc = trc Miny, lo = 0 MA trac = 70 ns 820

Operating current lcca RAS < Vi ax), CAS Cycling trac = 60 ns 820 mA 1,2,5

(Hyper page mode (EDO)) tupc = tiec vy, lo = 0 mA trac = 70 ns 730

CAS before RAS lecs RAS Cycling trac = 60 ns 910 mA 1,2

refresh current trc = trc Miny, lo = 0 MA trac = 70 ns 820

Input leakage current hw Vi=0to 3.6V RAS -5 +5 A
All other pins not under test = 0 V| Others -5 +1

Output leakage current low Vo=0t0o 36V -5 +5 LA
Output is disabled (Hi-Z)

High level output voltage Vou lo=-2.0 mA 24 Vv

Low level output voltage Vou lo=+2.0 mA 0.4 \

Notes 1. lccy, lces, Iccs and Iccs depend on cycle rates (trc and tHrc).

page (EDO) cycle.

2. Specified values are obtained with outputs unloaded. g
3. lcc1and lces are measured assuming that address can be changed once or less during RAS < Vi (Max.) %

and CAS 2 Vi Min). ;
4. lccs is measured assuming that all column address inputs are held at either high or low. %
5. lcca is measured assuming that all column address inputs are switched only once during each hyper %

e e— T

57




NEC 5 MC-422000LFB72F
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AC Characteristics (Recommended Operating Conditions unless otherwise noted)
AC Characteristics Test Conditions

(1) Input timing specification , (2) Output timing specification

ViH (miN) =2.0V " VoHMiN) =2.0V

ViL (max) = 0.8V VoL (vax) =0.8 V

(3) Output load condition

Vee

1,180 Q

e}
100 pF

CL l 870 Q

Common to Read, Write, Read Modify Write Cycle

Parameter Symbol tac=60ns | taro = 70 ns Unit |Notes
MIN. | MAX. | MIN.. [ MAX.
Read / Write Cycle Time tre 104 - 124 - ns
RAS Precharge Time trp 40 - | s0 - | ns
CAS Precharge Time teen 10 - 10 - ns
RAS Pulse Width tras 60 10,000 70 [10,000| ns
CAS Pulse Width teas 10 (10,000 12 [10,000| ns
RAS Hold Time tasw 15 - 17 - | ns
CAS Hold Time tosn 40 - 50 - | ns
RAS to CAS Delay Time treo 14 45 14 52 | ns | 1
RAS to Column Address Delay Time traD 12 30 12 35 ns 1
CAS to RAS Precharge Time torp 10 - 10 - |ns| 2
Row Address Setup Time tasr 5 - 5 - ns
Row Address Hold Time tRaH 10 = 10 - ns
Column Address Setup Time tasc 0 - 0 - ns
Column Address Hold Time tean 10 - 12 - ns
OE Lead Time Referenced to RAS toes 0 - 0 - | ns
CAS to Data Setup Time tewz 0 - 0 - ns
OE to Data Setup Time torz 0 - 0 - | ns
OE to Data Delay Time toeo 13 - 15 - ns
Transition Time (Rise and Fall) tr 1 50 1 50 ns
Refresh Time trer - 32 - 32 ms




NEC MC-422000LFB72F

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

Input Conditions Access Time Access Time from RAS
trap < trap (Max) and taco < trco (Max,) trRAC (MAX.) tRAC (MAX.)
trap > trap (Max) and trco < treo Max,) taa (Max.) trAD + taa (Max,)
trco > tRCD (MAX.) tcac (max) trco + tcac (maxy

traD (MaX.) and trep (wax.) 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 2 trap (vax.) and trco 2 trep (vax.) will not cause
any operation problems.

2. tcre MiN) requirement is applied to RAS, CAS cycles.

Read Cycle
Parameter Symbol thac=601ns | taro=7015 | ;i [Notes]
MIN. [ MAX. | MIN. | MAX.
Access Time from RAS trac - 60 - 70 ns 1
Access Time from CAS teac - 20 - 23 ns | 1
Access Time from Column Address tan - 35 - 40 ns 1
Access Time from OE toea - 20 - 23 | ns
Column Address Lead Time Referenced to RAS traL 30 - 3B | - ns
Read Command Setup Time tres 0 - 0 - ns
Read Command Hold Time Referenced to RAS tRRH 0 = 0 . ns 2
Read Command Hold Time Referenced to CAS troH 0 N 0 B ns
Output Buffer Turn-off Delay Time from OE toez 0 13 0 15 ns 3
CAS Hold Time to OF tero 5 - 5 - | ns
Notes 1. For read cycles, access time is defined as follows:
Input Conditions Access Time Access Time from RAS
trAD < traD (MAX,) and trco < trep (Max,) tRAC (MAX.) tRaC (MAX) i
traD > trap (MAx,) @and taco < trco (Max,) taa (max) trAD + taa max) :
trcp > tReD (Max) tcac (Max,) treo + teac (max) ‘9,

traD (ax.) and trep (vax.) 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 > trap (vax,) and trco 2 treo (wax.) will not cause
any operation problems.

2. Either trcH (miny or trRRH (MIN,) should be met in read cycles.

3. toezvax,) defines the time when the output achieves the condition of Hi-Z and is not referenced to Vou or
VoL.
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Write Cycle
Parameter Symbol tc=60ns | tamo =70 ns Unit [Notes|
MIN. | MAX.| MIN. | MAX.
WE Hold Time Referenced to CAS twew 10 - 10 - ns | 1
WE Pulse Width twe 10 - 10 - ns | 1
WE Lead Time Referenced to RAS tawL 15 - 17 1 - ns
WE Lead Time Referenced to CAS tow. | 10 - 12 - | ns
WE Setup Time twes 0 - 0 - ns | 2
OE Hold Time toen 0 - 0 - | ns
Data-in Setup Time tos 0 - 0 - ns
Data-in Hold Time tou 10 - 10 - ns

Notes 1. twpmin) is applied to late write cycles or read modify write cycles. In early write cycles, tweH (miny should
be met.
2. If twes 2 twes (viny, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle.
3. tosminy and tox (Mivy 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 thac=60ns | tao=7015 | i | Note
MIN. | MAX.| MIN. | MAX.
Read Modify Write Cycle Time tawc - | 148 - 172 - ns
RAS to WE Delay Time trwo 87 - 99 - | ns |1
CAS to WE Delay Time ‘ town 32 - 37 | - ns | 1
Column Address to WE Delay Time tawo 52 - 59 - ns 1

Note 1. Iftwcs>twes vy, the cycle is an early write cycle and the data out will remain Hi-Z through the entire cycle.
If tRwp > tRwo (MIN.), towp 2 tcwp (Min.), tawp 2 tawo (viny and tcewo 2 tcewo (miny), 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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MC-422000LFB72F

Hyper Page Mode (EDO)

Parameter Symbol tac=60ns | tarc = 70 ns Unit | Notes
MIN. | MAX. | MIN. | MAX.

Read / Write Cycle Time thec 25 - 30 - ns 1
RAS Pulse Width trasp 60 [125,000{ 70 [125,000| ns

CAS Pulse Width tHcas 10 {10,000( 12 [10,000{ ns

CAS Precharge Time top 10 - 10 - | ns
Access Time from CAS Precharge tace - 40 - 45 ns

CAS Precharge to WE Delay Time tcpwo 52 - 59 - ns 2
RAS Hold Time from CAS Precharge trHce 40 - 45 - ns

Read Modify Write Cycle Time tHpRWC 66 - 75 - ns

Data Output Hold Time towe | 5 - 5 - ns

OE to CAS Hold Time tock 5 - 5 - |ns| 4
OE Precharge Time toep 5 - 5 - ns
Output Buffer Turn-off Delay from WE twez 0 13 0 15 ns | 3,4
WE Pulse Width twez 10 - 10 - |Ins| 4
Output Buffer Turn-off delay from RAS torr 0 13 0 15 ns | 3,4
Output Buffer Turn-off delay from CAS torc 0 13 0 15 ns | 3,4

Notes 1. tupc N is applied to CAS access.

2.

If twes = twes (viny, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle. If trwo > tRwo (MIN.), towb > towp (MiNy), tawp > tawp (miny and tcpwo 2 tcpwo (miny, 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.
torc (vax.), torr (Max.) and twez (wax,) define the time when the output achieves the conditions of Hi-Z and is
not referenced to VoH or VoL.
To make 1/Os to Hi-Z in read cycle, it is necessary to control RAS, C->—§, 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.
torr is effective when CAS is inactivated before RAS is inactivated.
(2) Both RAS and CAS are active or either RAS or CAS is active (in read cycle)
WE, OE: inactive - toez is effective.
(3) Both RAS and CAS are inactive or RAS is active and CAS is inactive (at the end of read cycle)
WE, OE: active and either traH or tacH must be met - twez and twez are effective.
(4) WE: inactive (in read cycle)
CAS: inactive, OE: active - tcHo is effective.
CAS, OE: active - tocH is effective.
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Refresh Cycle

trac = 60 ns

trac = 70 ns

Parameter Symbol Unit | Note
MIN. | MAX.| MIN. | MAX.
CAS Setup Time tesa 10 - 10 - ns
CAS Hold Time (CAS before RAS Refresh) tewn 10 - 10 - | ms
RAS Precharge CAS Hold Time tapc 5 - 5 - ns
'WE Setup Time ‘ twsh 15 - 15 - ns
WE Hold Time twhr 15 - 15 - ns




Timing Chart
Please refer to Timing Chart 2, page 381.
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Package Drawing

168 PIN DUAL IN-LINE MODULE (SOKET TYPE)

A

(OPTIONAL HOLES)

detail of (& part

W,

0oz |

ITEM_MILLIMETERS __INCHES
: A 133.35:0.13  5.25+0.006
. B 1143 0.450
detail of (8) part C 3683 1.450
D 635 0.250
D2 D1 20 0.079
D2 3.126 0.123
E 5461 2.150
r'\ G 635 0.250
D . D H_ 127(TP) _ 0050 (T.P)
I 889 0.350
l J 2350 0.925
[l p K__ 4318 1.70
L 1778 0.700
D1 M 25430.13  1.000£0.006
N 40MAX. _ 0.168 MAX.
P10 0.039
Q  R20 R0.079
R 4.0£0.1 0.157+3-99%
S 930 90118
T 1.27:01 0.05+0.004
U 40MNN. 0.157 MIN.
V_ 0.25MAX. _ 0.010 MAX.
W 1.0£0.05 0.039*3:993
X 2.54x0.10_ 0.100:0.004
Y 30MNN. 0.118 MIN.
Z__ 30MN. 0.118 MIN.
M1685-50A8



NEC /

DATA SHEET

MOS INTEGRATED CIRCUIT

MC-424000FC72

HYPER PAGE MODE (EDO)

4 M-WORD BY 72-BIT DYNAMIC RAM MODULE

Description

The MC-424000FC72 is a 4,194,304 words by 72 bits dynamic RAM module on which 18 pieces of 16 M DRAM:

uPD4216405 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
Hyper page mode (EDO)
4,194,304 words by 72 bits organization
Fast access and cycle time

.

.

Power consumption
. Access time R/W cycle time | Hyper page mode (EDO) (MAX.)
Family . -
(MAX.) (MIN.) cycle time (MIN.)
Active Standby
MC-424000FC72-60 60 ns 104 ns 25 ns 8.82 W 410 mW
MC-424000FC72-70 70 ns 124 ns 30 ns 7.88 W (CMOS level input)

Ordering Information

4,096 refresh cycles/64 ms
CAS before RAS refresh, RAS only refresh, Hidden refresh
168-pin dual in-line memory module (Pin pitch = 1.27 mm)
Single +5.0 V +£0.25 V power supply

Part number Ac?:;isxtf)me Package Mounted devices
MC-424000FC72F-60 60 ns 168-pin Dual In-line Memory Module 18 pieces of uPD4216405G3
(Socket Type) (300 mil TSOP(I1))
MC-424000FC72F-70 70 ns Edge connector: Gold plating [Double side]
The infor in this d is subject to change without notice.

B iy S O

Document No. M10548EJ2VODSU1
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Pin Configuration

168-pin Dual In-line Mem‘ory Module Socket Type (Edge connector : Gold plating)

1

SOONONDBWN =

PD and ID Table

Pin | Pin | Access Time
Name | No. | 6o ns | 70 ns
PD1 79 H H
PD2 | 163 H H
PD3 | 80 L L
PD4 | 164 H H
PD5 | 81 H H
PD6 | 165 H L
PD7 | 82 H H
PD8 | 166 L L
DO 83 | GND | GND
ID1 | 167 | GND | GND
Remark H: Vox, L: VoL
AO - A11, BO : Address Inputs
1/0 0 -1/0 71: Data Inputs/Outputs
'RASO, RAS2 : Row Address Strobe
CAS0, CAS4 : Column Address Strobe
WEO, WE2 : Write Enable
OEO0, OE2 : Output Enable
PDE : Presence Detect Enable
PD1-PD8 : Presence Detect Pins
1D0, ID1 : Identity Pins
Vce : Power Supply
GND : Ground
NC : No connection



NEC MC-424000FC72

Block Diagram

RASO O— RAS20——————
GE0o—]> OE20—]>
WE 0 0—>— WE20—>
T — cASA o—>———
/0 0 0o«——] 110 4 CAS RAS WE OE 1/036 0«—=|1/0 1 CAS RAS WE OE
110 1 o——+110 3 0o 110 37 o=——+ 10 2 0o
10 2 0«— 10 2 11038 o——>1/0 3
10 3 0o+~ 110 1 11039 o~— 10 4

| P Yooy
1/0 40— 10 4 CASRAS WE OE 1/0 40 o~——=1 /0 1 CAS RAS WE OE
VO50—=03 Vo41oe—-uoz
110 6 o~——> 110 2 1/0 42 0~—] 110 3
110 7 0— 110 1 VO 43 0«~—{110 4

V4ot I
|/08<;::]|/o4 CASRAS WE OE 1/0 44 0«~—1/0 1 CAS RAS WE OE
109 1103 /0 45 0«~——{ 110 2
0 100—-jio2 D2 yosso——slyoz oM
10 11 o=—{1/0 1 10 47 o«—{110 4

I by
1/0 12 0~——11/0 4 CASRAS WE OE 110 48 o~——{1/0 1 CAS RAS WE OE
1/0 13 0=—s{ 10 3 03 odo—-ro2
1/0 14 o=~——{ 110 2 11050 0——+ 1103
1/0 16 o] 110 1 1/0 51 0o——=1 110 4

N F!

1/0 16 o~——{1/0 4 CASRAS WE OE 1/0 52 0«——>{ /0 1 CAS RAS WE OE
110 17 o=——= /O 3 o4 1/0 53 0o=——={ /0 2 D13
1/0 18 o~—1/0 2 1/0 54 0«—1/0 3
110 19 o=—] 110 1 1/0 55 0«—{ 110 4
1/0 20 O=—11/0 4 C-EIEQ—SW_E O_E 1/0 56 0=——1/0 1 E——ASRTSﬁ(—)E
110 21 o~——{1/0 3 05 110 57 o=— 110 2 D14
1/0 22 o=—=1/0 2 110 58 0«——{ 110 3
110 23 0~—]1/0 1 110 59 o~——={ 110 4
1/0 24 0~—{1/0 4 CASRAS WE OE 1/0 60 0«——»{1/0 1 CAS RAS WE OE
110 25 o~—>]1/0 3 06 110 61 0=——={ 110 2 b1s
1/0 26 o~—>]1/0 2 1/0 62 0~——=11/0 3
110 27 o«——={ 10 1 1/0 63 0=——={ /0 4
/0 28 o«~—{ 110 4 CAS RAS WE OE /0 64 0~——[ U0 1 CAS RAS WE OE |
110 29 o~—1/0 3 o7 1/0 65 0o=— 110 2 016
1/0 30 o~—1/0 2 1/0 66 0o~——{ 110 3
110 31 110 1 1/0 67 0o=—=1/0 4
1/0 32 0«—1/0 4 CAS RAS WE OE 1/0 68 O<=—11/0 1 CAS RAS WE OE
1/0 33 0=—11/0 3 08 110 69 0o=—={ /0 2 o017
1/0 34 0~—1/0 2 110 70 0+—={1/0 3
1/0 35 0o=—=1/O 1 11071 0—+{ 110 4

A0 O—>———— A0: D0- D8 PDE

B0 o—>———> A0:D9-D17 PD1-P0837 Ve or GND
At - A1 o—>——— D0-D17 D0, ID1 O——————— NC or GND

Voo O———4———— DO-D17
co-c17
GND 0———3F——~ D0-D17

Remark DO - D17 : uPD4216405
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Electrical Specifications
+ All voltages are referenced to GND.
« After power up (Vcc 2 Vee (viny), 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 Vr =1.0to +7.0 \
Supply voltage Vee -1.0to +7.0 \
Output current lo 50 ‘ mA
Power dissipation Po ) 20
Operating ambient temperature Ta 0to +70 ) °C
Storage temperature Tstg -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 in the operational section of this specification. Exposure to Absolute Maximum Rating
conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Vee 4.75 5.0 5.25 '
High level input voltage Vin v 4 Vee + 1.0 \"
Low level input voltage Ve 1.0 +0.8 Vv
Operating ambient temperature Ta 0o 70 °C

Capacitance (Ta = 25 °C, f = 1 MHz)

Parameter Symbol Test condition MIN. TYP. MAX. Uhit
Input capacitance Cn AO0-A11, BO 20 pF
Ci2 WED, WE2 1 20
Cs | RASD, RAS2 .| T8
C« | CASO, CASa ; 20
Cs ' | OEO0, OE2 20
Data input/output capacitance Cio 1/00-1/071 . 20 pF
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DC Characteristics (Recommended Operating Conditions unless otherwise noted)

;
.
i

Parameter Symbol Test condition MIN. MAX. Unit Notes i

Operating current lect RAS, CAS cycling trac = 60 ns 1680 | mA | 1,23
trc = trc (miNy, lo = 0 MA trac = 70 ns 1,500

Standby current lecz h7\§, CAS > Vi (MIN,) lo=0mA 96 mA i
RAS, CAS 2 Voo - 02 V lo = 0 mA 78

RAS only refresh current lccs | RAS cycling, CAS = Vimmn) | trac = 60 ns 1,680 | mA | 1,234
trc = trc (Miny, lo = 0 MA trac = 70 ns 1,500

Operating current lcca RAS < Vi maxy, CAS cycling trac = 60 ns 1,680 mA 1,2,5

(Hyper page mode (EDO)) tHpc = trpc Miny, lo = 0 MA trac = 70 ns 1,500

CAS before RAS lccs | RAS cycling trac = 60 ns 1,680 | mA 1,2

refresh current tre = trc (iNy, lo = 0 MA trac = 70 ns 1,500

Input leakage current hw Vi=0t0525V RAS -10 +10 A ’f
All other pins not under test = 0 V Others -5 +1 :

Output leakage current low Vo=0t05.25V -10 +10 HA |
Output is disabled (Hi-Z) !

High level output voltage Von lo=-5.0mA 2.4

Low level output voltage Voo lo=+4.2 mA 0.4 \

Notes 1. lIccy, lces, Iccs and lecs depend on cycle rates (trc and twec).
2. Specified values are obtained with outputs unloaded.
3. lcct and Iccs are measured assuming that address can be changed once or less during RAS < ViL (max)
and CAS 2 ViH MiN).
4. lccs is measured assuming that all column address inputs are held at either high or low.
5. lccs is measured assuming that all column address inputs are switched only once during each hyper
page (EDO) cycle.

RO e S ST TV
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AC Characteristics (Recommended Operating Conditions unless otherwise noted)

AC Characteristics Test Conditions

(1) Input timing specification i (2) Output timing specification
ViH Ny =2.4V VoH MN) =24V

ViL max) = 0.8V VoL max) =04V

(3) Output load condition

820 Q

110
100 pF

c 7—-1; 290 Q

Common to Read, Write, Read Modify Write Cycle

trac = 60 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 tas | 60 [10,000{ 70 |10,000| ns
CTAS pulse width tas | 10 [10,000{ 12 |10,000| ns
RAS hold time thsh 15 - 17 - | ns
CAS hold time tosu 40 - 50 - | ns
RAS to CAS delay time trco 14 45 14 52 | ns | 1
RAS to column address delay time trAD 12 30 12 35 ns 1
CAS to RAS precharge time terp 10 - 10 - ns 2
Row address setup time tasm 5 - 5 - ns
Row address hold time traH 10 - 10 - ns
Column address setup time tasc 0 - 0 - ns
Column address hold time tean 10 - 12 - ns
OE lead time referenced to RAS toes 0 - 0 - ns
CAS to data setup time tewz 0 - 0 - ns
OE to data setup time towz 0 - 0 - ns
OE to data delay time toeo 13 - 15 - ns
Transition time (rise and fall) tr 1 50 1 50 ns
Refresh time tReF - 64 - 64 ms

70



NEC MC-424000FC72

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

Input conditions Access time Access time from RAS [
trap < traD (Max,) and trep < tRep (Max.) trRAC (MAX.) tRAC (MAX.) ‘ :
trap > trAD (Max) a@nd treo < trep (max) taA (max.) tRAD + taa (Max)
trco > tReD (MAX.) tcac (ax,) tRep + teac (vax)

trap (Max.) and trep (wax.) 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 trao > trap (vax.) and trep 2 trep (vax.) will not cause
any operation problems.

2. tcre (vin) requirement is applied to RAS, CAS cycles.

Read Cycle ’
Parameter Symbol fwo=001s | two=7015 Unit |Notes e
MIN. | MAX. | MIN. | MAX. ‘
Access time from RAS trRaC - 60 - 70 ns 1
Access time from CAS teac - 20 - 23 | ns | 1 \;
Access time from column address tan - 35 - 40 ns 1 ;
Access time from OE toea - 20 - 23 | ns ;
Column address lead time referenced to RAS tRAL 30 - 35 - ns %
Read command setup time tres 0 - 0 - ns
Read command hold time referenced to RAS tRRH 0 - 0 - ns 2
Read command hold time referenced to CAS tRcH 0 = 0 - ns 2 "
Output buffer turn-off delay time from OE toez 0 13 0 15 | ns | 3 é
CAS hold time to OE teHo 5 - 5 - ns
Notes 1. For read cycles, access time is defined as follows:
Input conditions ~ Access time Access time from RAS
trAD < trAD Max) @nd treo < treb (vax,) tRAC (MAX.) tRAC (MAX.)
traD > traAD (MaX) and trco < trep (max,) taa (MAX.) tRaD + taa (vax)
trco > treD (MAX.) tcac (wax,) trep + tcac (Max,) ,

traD (Max.) and trep (wax.) are specified as reference points only; they are not restrictive operating parameters. b
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 2 trap (Max, and treo 2 treo (ax.) will not cause i
any operation problems.

2. Either trcH (MiNy or trRRH (MiN) 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 Vo or
VoL.
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Write Cycle
trac = 60 ns ‘ trac = 70 ns sl
Parameter Symbol Unit [Note:
MIN. | MAX.| MIN. | MAX.
WE hold time referenced to CAS twen 10 - 10 - ns 1
WE pulse width twp 10 - 10 - ns 1
WE lead time referenced to RAS tRwL 15 - 17 - ns
WE lead time referenced to CAS towe 10 - 12 - ns
WE setup time twes 0 - 0 - ns 2
OE hold time toen 0 - 0 - | ns
" Data-in setup time tos 0 - 0 - ns
Data-in hold time ton 10 - 10 - ns

Notes 1. twpmin) is applied to late write cycles or read modify write cycles. In early write cycles, tweh (ming should
be met.
2. |If twos = twes (miny, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle.
3. tos vy and toH vin 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 | Note
MIN. | 'MAX.| MIN. [ MAX.
Read modify write cycle time trwe 148 - 172 - ns
RAS to WE delay time tawp 87 = 99 - ns 1
CAS to WE delay time towo 32 - 37 - ns 1
Column address to WE delay time tawo 52 - 59 - ns 1

Note 1. Iftwes>twcs miny, the cycle is an early write cycle and the data out will remain Hi-Z through the entire cycle.
If tRwo > tRwb (MIN.), towD = towp (iN.), tawp 2 tawp (viny and tcpwo 2 tcpwo (MiNy, 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 i T T TAx. Unit |Notes

Read / Write cycle time tec 25 - 30 - ns 1
RAS pulse width taase | 60 [125000( 70 [125,000| ns

CAS pulse width tHcas 10 10,000 12 }10,000| ns

CAS precharge time tee 10 - 10 - ns
Access time from CAS precharge tace - 40 - 45 ns

CAS precharge to WE delay time tcpwo 52 - 59 - ns 2
RAS hold time from CAS precharge trHCP 40 - 45 - ns

Read modify write cycle time tHpRWC 66 - 75 - ns

Data output hold time tonc 5 - 5 - ns

OE to CAS hold time tocw 5 - 5 - ns 4
OE precharge time toep 5 - 5 - ns
Output buffer turn-off delay from WE twez 0 13 0 15 ns | 3,4
WE pulse width twez 10 - 10 - |ns| 4
Output buffer turn-off delay from RAS torR 0 13 0 15 ns | 3,4
Output buffer turn-off delay from CAS torc 0 13 0 15 | ns | 3,4

Notes 1. tnpc (Miv) is applied to CAS access.

2.

If twes > twes (vin, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle. If trRwo 2 tRwo (MiN), towD = towp (MiN.), tawp > tawp (viN.) and tcpwo 2 tcpwo (viny), 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.
torc (wax.), toFr (Max.) and twez (vax.) define the time when the output achieves the conditions of Hi-Z and is
not referenced to Von or VoL.
To make I/Os 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.
(2) Both RAS and CAS are active or either RAS or CAS is active (in read cycle)
WE, OE: inactive -+ toez is effective.
(3) Both RAS and CAS are inactive or RAS is active and CAS is inactive (at the end of read cycle)
WE, OE: active and either trr1 or trcH must be met - twez and twez are effective.
(4) WE: inactive (in read cycle)
CAS: inactive, OE: active - tcHo is effective.
m, OE: active -t tocH is effective.
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Refresh Cycle
Parameter Symbol truc = 80 ns e = 70 ns Unit | Note
MIN. | MAX.| MIN. { MAX.

CAS setup time tosn 10 - 10 - | ns

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

RAS precharge CAS hold time trRPC 5 - 5 - ns

WE setup time twsr 15 - 15 - | ns

WE hold time twr | 15 | - 15| - | ns




Timing Chart
Please refer to Timing Chart 2, page 381.
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Package Drawing

168 PIN DUAL IN-LINE MODULE (SOCKET TYPE)

Y Z

SN

U]

(OPTIONAL HOLES)

&/ ) ® 3~U—T

J T 1
T 1
| f B G C D E
Illll III|||||I|||IIII
- . ITEM_MILLIMETERS __ INCHES
detail of @ part | detail of @ part A 133.35:0.13  5.25£0.006
W B 11.43 0.450
c 36.83 1.450
D 6.35 0.250
m ’ | [':I < Ij ' m E 54.61 2.150
-] I . G 6.35 0.250
> H 127 (TP) _ 0.050 (T.P)
D p | 8.89 0.350
J 23.495 0.925
D K 42.18 1.661
L 17.78 0.700
M 254 1.000
N 4.0 MAX. 0.158 MAX.
P 1.0 0.039
Q R2.0 R0.079
R 4.0:0.1 0.157+3-99%
s $3.0 $0.118
T 1.27£0.1 0.05£0.004
U 4.0 MIN. 0.157 MIN.
v 0.25 MAX. __ 0.010 MAX.
W 1.0£0.05 0.039£0.002
X 2.54 MIN. __ 0.100 MIN.
Y 3.0 MIN. 0.118 MIN.
z 3.0 MIN. 0.118 MIN.
M1685-50A2
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MC-424000LFC72F

MOS INTEGRATED CIRCUIT

3.3V OPERATION 4 M-WORD BY 72-BIT DYNAMIC RAM MODULE
HYPER PAGE MODE (EDO)

Description

The MC-424000LFC72F is a 4,194,304 words by 72 bits dynamic RAM module on which 18 pieces of 16 M DRAM:

1PD4216405L 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

+ Hyper page mode (EDO)
+ 4,194,304 words by 72 bits organization
« Fast access and cycle time

Power consumption
. Access time R/W cycle time | Hyper page mode (EDO) MAX
Family A (MAX.)
(MAX.) (MIN.) cycle time (MIN.)
Active Standby
MC-424000LFC72-A60 60 ns 104 ns 25 ns 5.87 W 180 mW
MC-424000LFC72-A70 70 ns 124 ns 30 ns 5.22 W (CMOS level input)
« 4,096 refresh cycles/64 ms
+ CAS before RAS refresh, RAS only refresh, Hidden refresh
+ 168-pin dual in-line memory module (Pin pitch = 1.27 mm)
+ Single +3.3 V £0.3 V power supply
Ordering Information
Part number Access time Package Mounted devices
(MAX.)
MC-424000LFC72F-A60 60 ns 168-pin Dual In-line Memory Module 18 pieces of uPD4216405LG3
(Socket Type) (300 mil TSOP(Il))
MC-424000LFC72F-A70 70ns Edge connector: Gold plating [Double side]
The infor in this is Ject to ch without notice.

- —s

e e

Document No. M10043EJ5VODSU1
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Pin Configuration

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

U o | o U ]
[——0 GND GNDO— 1
86 |«—=0 I/0 36 /0’0 O<—» 2.
87 |~—>0 11037 101 0=—>»{ 3
88 [«—>0 |10 38 102 O=—> 4
89 <=0 /0 39 1103 0<—> 5
90 o Voe 6
91 l«—>01/0 40 04 O=—> 7
92 f«—»01/0 41 /05 Oe—nf 8
93 le—>01/0 42 10 6 O~—> 9
94 |«—>01/043 10 7 O=—> 10
D)
95 f«—=0 110 44 1/0 8 O=—>] 11
96 |——0 GND G 12
97 f«—>01/045 1109 O« 13
98 |«—»0 1/0 46 11010 C=—n 14
99 |+—>0 1/0 47 1/0 11 O=—»] 15
100 f«—=0 1/0 48 110 12 O=—>{ 16
101 =0 IO 49 1/0 13 O=—»] 17
102 |—o0 Ve Ve 18
103 f«—>0 /0 50 110 14 C=—»] 19
104 f«—>0 IO 51 1/0 15 O=—x] 20
105 |0 10 52 1/0 16 C=—nt 21
106 f«—>0 1053 1/0 17 O=—n{ 22
107 |——0 GND GND O—— 23
108 —oONC NC o——| 24
109 |——oO NC NC O———| 25
110 |—0 Vee Voc O——| 26 PD and ID Table
12 NG chso o1 5
N "
}13 O NG HASQL C o gg Pin pin | Access Time
14 +——-ONC O—§
115 |—o NG OE0 O—»] 31 Name | No. | gons | 70 ns
i vy 0o 3
1
ng DEED N I A2 O] gg PD1 79 H H
119 f«—0 A5 A4 O—
120 f—0 A7 A6 O—»] gg PD2 | 163 H H
121 =0 A9 A8 O—»
122 [«—0 A11 A10 O—>] 38 PD3 | 80 L L
123 —ONC - ) NC 0— 39
124 }——0 Voo VccO—:4g PD4 | 164 H H
125 —ONC NC o— 41 . PD5 | 81 H H
126 f«~—OBO NG O— 42
127 —OGND GND O—— 43 PD6 | 165 H L
128 —omg _sgo_’ ﬁg . = v -
129 —0 RAS2 O—>1 7 >
= =) :
13§ - \F;DE W\$20—‘ zg PD8 | 166 L L
1
15 —oNg s D0 | 83 | GND | GND
135 —ONC NC 0— 51
136 f=—>01/0 54 1/0 18 O=—>] 52 D1 167 | GND [ GND
1% 4—»01/085 1/0 19 Oe—» gz
1
139 [+—=0 I/0 56 1/Q 20 O=—>] 55 Remark H: Von, L: VoL
140 1/0 57 1/021 O=—> 56
141 1/0 58 1/0 22 O=—>] 57
142 f<—>0 /0 59 1/0 23 O<—»] 58
143 cc 9
144 [+=—=0 I/O 60 110 24 O<—>{ 60
145 o— 61
146 Ng ugo— 62
147 —o0 O—
148 ——ouc NC 0— 23 AO - A11, BO : Address Inputs
}gg DEmeS :;8 8; :;8 gg H: gg 1/0 0 - 1/0 71 : Data Inputs/Outputs
BE g ohd e 4 RASO, RAS2 : Row Address Strobe
153 f«—=0 1/0 64 /0 28 O=—>{ 69 ASO, CAS4 : mn Address Strobe
154 t+=—=0 /O 65 1/0 29 O=—>| 70 —C S0, CAS4 Co!u dd
155 [=—=O0 |/0 66 1/0 30 O<—> 71 WEO, WE2 : Write Enable
:gg <_)o—o {5067 '/0\:/;1 o——m_> ?3 OE0, OE2 Output Enable
'cC N 'cC ’ .
1?8 1_'0.90 IﬁSSg“ 582% 04——09 ;g PDE : Presence Detect Enable
160 [=—=O I/O 70 1/10 34 O=—»{ 76 R . :
12; ———o‘ 'olé%‘ "8&38_" % PD1-PD8 : Prestence‘Detect Pins
163 [0 Fo3 o1 o] 75 1DO, D1 . ldentity Pins
}gg _~’O—>O ggg l;gg O__ﬁO<—~ g? Vee : Power Supply
166 |—»0 PD8 PD7 O=—| 82 GND : Ground
167 —o0 ID1 1D0 O— 83 . .
168 |—0 Vcc Voo O—| 84 NC : No connection
I W L O N
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)
15
Block Diagram it
|
‘a
— — 145
RAS0 O RAS2 O—— ;i
OEO BFE 5 14
OE 0 0—>- OE20—> %
WE 0 o—> WE20—>
CASO o—>——) CASG o—P>———)
110 0 0~——|1/0 4 CAS RAS WE OE 1/0 36 o«——>{ /0 1 CAS RAS WE OE L
1/0 1 o=—>=1/0 3 110 37 110 2 ]
1/0 2 0=——=1 /0 2 0o 110 38 Z::] 1103 pe §
1/0 3 0~—+{1/0 1 1/0 39 o=—1/0 4 i
R NN |
110 4 o~——>{1/0 4 CASRAS WE OE 1/0 40 o«—{1/0 1 CAS RAS WE OE A
V05 0—I03 . 1/0 41 o=—1/0 2 D10 E
1/0 6 0=—={1/0 2 1/0 42 0~——+1/0 3 §
o7 1/0 1 1/0 43 o=——+{1/10 4 :
RN NI :
1/0 8 o«—{1/0 4 CASRAS WE OE 1/0 44 0~—11/0 1 CAS RAS WE OE i
1/0 9 o—1/0 3 02 110 45 0~——{1/0 2 o11
1/0 10 0o=—=1/0 2 110 46 0~—|1/0 3
1/0 11 o=——1/0 1 1/0 47 o~——>11/0 4

1__4
l‘_'
H -
|
|-

1/0 12 0«——{1/0 4 CAS RAS WE OE /O 48 o~——=1 /O 1 CAS RAS WE OE
110 13 o—{ 1103 03 noago—-mi02
/O 14 o—1/0 2 1/0 50 o~——>{1/0 3
10 15 10 1 11051 o~—{ 110 4
P 111 RN
110 16 o~——{ /0 4 CAS RAS WE OE 110 52 0«—{1/O 1 CAS RAS WE OE
1/0 17 0+=—1/0 3 D4 /0 53 0=—1/0 2 D13
1/0 18 o=—11/0 2 11054 0+—{1/0 3
1/0 19 0o~——{1/0 1 1/0 55 o«——>{1/0 4 ]
(111 [T 11 |
110 20 0~—{ 110 4 CASRAS WE OE 0 56 o~——{ 0 1 CAS RAS WE OE :
110 21 o—{1/0 3 05 VO§7oe—fio2 )
1/0 22 o~——~11/0 2 10 58 0=——+{ 110 3 !
1/0 23 0~——+{1/0 1 1/0 59 o+——{1/O 4 ;
T 111 P |
1/0 24 o——+{ /0 4 CASRAS WE OE 1/0 60 o«——>{1/0 1 CAS RAS WE OE I
110 25 0=—{ 110 3 06 Wo610—fi02 I
110 26 o«—~{ 10 2 110 62 0+——{ 110 3 \
1/0 27 0=—>{1/0 1 1/0 63 0o«—>11/0 4 [
N NE )
110 28 0«—{ 110 4 CAS RAS WE OE 110 64 o«~——11/0 1 CAS RAS WE OE ;
1/0 29 o«—{1/10 3 o7 Vo 65 0e—li02
1/0 30 o~—{ 110 2 » 110 66 0~——>{ 110 3 f
110 31 1101 110 67 0— 10 4

/0 32 0«——1/0 4 CAS RAS WE OE 110 68 0o~—>{1/0 1 CAS RAS WE OE
1/0 33 0~—{1/0 3 08 1/0 69 O=—11/0 2 17
0 34 0+—1I0 2 1/0 70 o~——{1/0 3
1/0 36 o~—{ 11O 1 110 71 o~—{1/0 4
A0 0—>————= A0: D0 - D8 PDE
BOO—->—> A0:D9-D17 PD1-PD$E~‘ Vec or GND
A1-A11 0—>———= D0- D17 1D0, ID1 0———————— NC or GND
O—T—--—b DO-D17
GNDo—J?————- DO-D1

Remark DO - D17 : uPD4216405L
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Electrical Specifications
+ All voltages are referenced to GND.
+ After power up (Vcec = Vee (miny), 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 Vr -0.5to +4.6 Vv
Supply voltage Vee -0.5 to +4.6 Vv
Output current lo 20 mA
Power dissipation Po 20 w
Operating ambient temperature Ta 0to +70 °C
Storage temperature Tstg -55to +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
conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Vee 3.0 3.3 3.6 Vv
High level input voltage " 2.0 Vee + 0.3 Vv
Low level input voltage Vi -0.3 +0.8 \
Operating ambient temperature Ta 0 70 °C

Capacitance (Ta = 25 °C, f = 1 MHz)

Parameter Symbol Test Condition MIN. TYP. MAX. Unit
Input capacitance Cn AO-A11, BO 20 pF
Ce | WEO, WE2 20
Ci RASO, RAS2 78
Cu ‘CASO, CAS4 20
Cis m, OE2 20
Data input/output capacitance Cwo 1/00-1/071 20 pF
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DC Characteristics (Recommended Operating Conditions unless otherwise noted) 2
Parameter Symbol Test condition MIN. MAX. Unit Notes §
Operating current lcct RAS, CAS Cycling trac = 60 nNs 1,450 mA 1,2,3
trc = trc miNy, lo = 0 MA trac = 70 ns 1270
Standby current lcc2 RAS, CAS > ViHminy lo=0mA 100 mA
RAS, CAS 2 Vcc - 02V lo=0mA 50 r
RAS only refresh current lcca RAS Cycling, CAS 2 ViH MiN) trac = 60 ns 1,450 mA 1,2,3,4 i
trc = trc (miNy, lo = 0 MA trac = 70 ns 1.270 i
Operating current lcca RAS < Vi wax), CAS Cycling trac = 60 ns 1,630 mA 1,2,5 s
(Hyper page mode (EDO)) tupc = thec MINY, lo = 0 MA trac = 70 NS 1,450 ;
CAS before RAS lces RAS Cycling trac = 60 ns 1,450 mA 1,2
refresh current trc = tRc (i), lo = 0 mA trac = 70 ns 1.270
Input leakage current o Vi=0to36V RAS -5 +5 pA ;
All other pins not under test = 0 V Others -5 +1
Output leakage current low Vo=0to 3.6V -5 +5 uA
Output is disabled (Hi-Z)
High level output voltage Von lo=-2.0 mA 24 \"
Low level output voltage Vou lo = +2.0 mA 0.4 ;

Notes 1. lccy, lccs, lccs and lccs depend on cycle rates (trc and thec).
2. Specified values are obtained with outputs unloaded. g
3. Icc1 and Iccs are measured assuming that address can be changed once or less during RAS < Vi max) |
and CAS = ViH MiNy.
4. lccs is measured assuming that all column address inputs are held at either high or low.
5. lccs 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
ViH miN) =20V VoH MN) =20V

ViL max) =0.8V

VoL max) =0.8V

(3) Output load condition

Vee

1,180 Q

110
100 pF

C l 870 Q

Common to Read, Write, Read Modify Write Cycle

e ] trac = 60'ns trac = 70 ns
Parameter Symbol N Tvax T Tax. Unit | Notes
Read / Write Cycle Time trc 104 - 124 - ns
RAS Precharge Time trp 40 - 50 - ns
CAS Precharge Time tepn 10 - 10 - ns
RAS Pulse Width tms | 60 “[10,000( 70 [10,000( ns
CAS Pulse Width tcas 10 [10,000( 12 |10,000( ns
RAS Hold Time trsH 15 - 17 - |ns
CAS Hold Time tosn | 40 - 50 - | ns
RAS to CAS Delay Time troo 14 | 45 | 14 | 52 |ns | 1
RAS to Column Address Delay Time traD 12 30 12 35 ns 1
CAS to RAS Precharge Time tomp 10 - 10 - |ns| 2
Row Address Setup Time tasr 5 - 5 - ns
Row Address Hold Time tRaH 10 - 10 - ns
Column Address Setup Time tasc 0 - 0 - ns
Column Address Hold Time tean 10 - 12 - ns
OE Lead Time Referenced to RAS toes 0 - 0 - | ns
CAS to Data Setup Time tewz 0 - 0 - ns
OE to Data Setup Time towz 0 - 0 - ns
OE to Data Delay Time toeo 13 - 15 - ns
Transition Time (Rise and Fall) tr 1 50 1 50 ns
Refresh Time tRer - 64 - 64 ms
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Notes 1. For read cycles, access time is defined as follows:

Input Conditions Access Time Access Time from RAS
trao < trao (Max,) and taco < trco (Max) tRAC (MAX.) trRAC (MAX.)
traD > trAD (MAx.) @and trco < tRco (Max.) tAa (Max.,) tRAD + tAA (MAX,)
trep > tRCD (MAX.) tcac (max.) tReD + teac (ax,)

traD (MAX.) @nd treo (wax.) 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 > trao (vax.) and trep 2 trep (vax.) will not cause

any operation problems.

2. tcrp (MiN) requirement is applied to RAS, CAS cycles.

Read Cycle
trac = 60 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 teac - 20 - 23 ns 1
Access Time from Column Address tan - 35 - 40 ns 1
Access Time from OE toea - 20 - 23 ns
Column Address Lead Time Referenced to RAS tRaL 30 - 35 - ns
Read Command Setup Time tRes 0 - 0 - ns
Read Command Hold Time Referenced to RAS teen | O - 0 - | ns | 2
Read Command Hold Time Referenced to CAS tRCH 0 N 0 - ns 2
Output Buffer Turn-off Delay Time from OE toez 0 13 0 15 ns
CAS Hold Time to OE tewo | 5 - 5 - | ns
Notes 1. For read cycles, access time is defined as follows:
Input Conditions Access Time Access Time from RAS
traD < tRaD (Max) and treo < teo (Max.) tRAC (MAX) tRAC (MAX.)
traD > trAD (MAX.) and trep < tRep (Max.) tAA (MAX.) tRAD + tAA (MAX)
trco > trep (MAx.) tcac (Max) trep + tcac (Max,)

trap (Max.) and trep (vax.) 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 > trap (vax,) and trco > trco (ax.) will not cause

any operation problems.

2. Either tron (viny or trrH (MiN) should be met in read cycles.
3. toezvax,) defines the time when the output achieves the condition of Hi-Z and is not referenced to Vor or

Vor.
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Write Cycle
trac = 60 ns trac = 70 ns 4
Parameter Symbol N T | i T vax. Unit |Note:
WE Hold Time Referenced to CAS twon | 10 - 10 - [ ns |1
WE Pulse Width twe 10 - 10 - | ns |1
WE Lead Time Referenced to RAS tawL 15 - 17 - ns
WE Lead Time Referenced to CAS tom | 10 - 12 .- | ns
WE Setup Time twes 0 - - ns | 2
OE Hold Time toen 0 - 0 - | ns
Data-in Setup Time tos 0 - - ns 3
Data-in Hold Time ton 10 - 10 - ns 3

Notes 1. twr ) is applied to late write cycles or read modify write cycles. In early write cycles, twck (vin.) should

be met.

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

cycle.

3. tos Ny and ton (miny 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 | Note
MIN. | MAX.| MIN. | MAX.
Read Modify Write Cycle Time trwe 148 - 172 - ns
RAS to WE Delay Time tawo 87 - 99 - ns | 1
CAS to WE Delay Time towo 32 - 37 - ns | 1
Column Address to WE Delay Time tawp 52 - 59 - ns | 1

Note 1. Iftwcs>twesming, the cycle is an early write cycle and the data out will remain Hi-Z through the entire cycle.
If tRwp > tRwp (MIN.), tcwp 2 tcwp (vin), tawp > tawp (i) and tcpwo 2 tcpwo (N, 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 . T T Tvax, Unit [Notes.

Read / Write Cycle Time thrc 25 - 30 - ns 1
RAS Pulse Width tRasp 60 125,000 70 {125,000 ns

CAS Pulse Width ticas | 10 |10,000| 12 {10,000 ns

CAS Precharge Time . tep 10 - 10 - ns
Access Time from CAS Precharge tace - 40 - 45 ns

CAS Precharge to WE Delay Time tcpwo 52 - 59 - ns 2
RAS Hold Time from CAS Precharge trHcP 40 - 45 - ns

Read Modify Write Cycle Time tHPRWC 66 - 75 - ns

Data Output Hold Time toHe 5 - 5 - ns

OE to CAS Hold Time tock 5 - 5 - | ns| 4
OE Precharge Time toer 5 - 5 - ns
Output Buffer Turn-off Delay from WE twez 0 13 0 15 | ns | 34
WE Pulse Width twez 10 - 10 - |ns| 4
Output Buffer Turn-off delay from RAS torn 0 13 0 15 | ns | 34
Output Buffer Turn-off delay from CAS torc 0 13 0 15 ns | 3,4

Notes 1. twpc (miny is applied to CAS access.

If twes > twes (viny, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle. If tawp > trwo (in.), towp 2 tewp (Miny, tawp 2 tawp iny and tepwo 2 tepwo (miny, 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.

torc (Max.), torr (Max) and twez (wax, define the time when the output achieves the conditions of Hi-Z and is
not referenced to Von or Vot.

To make I/Os 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.

2.

M

@

(©)

4

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.

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)
WE, OE: active and either trrH or trcH must be met «-.-. twez and twez are effective.
WE: inactive (in read cycle)

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

CAS, OE: active - tocn is effective.
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Refresh Cycle

trac = 60 ns trac = 70 ns
Parameter Symbol Unit | Note

MIN. | MAX.| MIN. | MAX.

CAS Setup Time tcsn 10 - 10 - ns

CAS Hold Time (CAS before RAS Refresh) tcHr 10 - 10 - ns

RAS Precharge CAS Hold Time trrc 5 - 5 - ns

WE Setup Time twsh 15 - 15 - ns

WE Hold Time twhr 15 - 15 - ns




Timing Chart
Please refer to Timing Chart 2, page 381.
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Package Drawing

168 PIN DUAL IN-LINE MODULE (SOCKET TYPE)

—H—Y Z—-
Q

00000 = 0000

st gl g :nlllul|||llllllllullllllllnlullllllm
I/

00000 = 0000

detail of @® part

w

ﬂgx

ITEM_MILLIMETERS __INCHES
A 133.35¢0.13 5.25+0.006
B 11.43 0.450
C 3683 1.450
D 635 0.250
E 5461 2.150
G 635 0.250
H 1.27 (T.P)  0.050 (T.P.)

[ 8.89 0.350

J 23.495 0.925

K 4318 1.700

L 17.78 0.700

M 254 1.000

N 40MAX.  0.158 MAX.

Q R0 R0.079

R 4.0:0.1 0.157+3-90%

s 3.0 $0.118

T 1.27:0.1 0.0540.004

U 40MN. 0.157 MIN.

V__ 025MAX.  0.010 MAX.

W 1.0£0.05 0.039£0.002

X 2.54MIN.__ 0.100 MIN.

Y 30MN 0.118 MIN.

Z__ 30MN. 0.118 MIN.
M168S-50A3
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DATA SHEET

NEC / MOS INTEGRATED CIRCUIT
| MC-421000AA64FA

1 M-WORD BY 64-BIT DYNAMIC RAM MODULE
FAST PAGE MODE

Description

The MC-421000AA64FA is a 1,048,576 words by 64 bits dynamic RAM module on which 16 pieces of 4 M
DRAM: uPD424400 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
* 1,048,576 words by 64 bits organization
« Fast access and cycle time

Power consumption
) Access time R/W cycle time (MAX.)

Family (MAX.) (MIN.) |
Active Standby 4
MC-421000AA64-60 60 ns 110 ns 10.42 W I
A
00AAG4-70 70 130 874 W 420 mW ]
MC-421000AA64-7 ns ns A (CMOS level input) ;
MC-421000AA64-80 80 ns 150 ns 7.90 W
3
I

* 1,024 refresh cycles/16 ms i3
« CAS before RAS refresh, RAS only refresh, Hidden refresh :
* 168-pin dual in-line memory module (Pin pitch = 1.27 mm) !
+ Single +5.0 V £0.25 V power supply i

]

The infor ion in this d is subject to change with notice.

Document No. IC-3557A (Japan) |
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Ordering Information

Access time
Mount i
Part number (MAX.) Package ounted devices
MC-421000AA64FA-60 60 ns 168-pin Dual In-line M y Modul 16 pi of uPD424400LA
MC-421000AA64FA-70 70 ns (Socket Type) (300 mil SOJ)
MC-421000AA64FA-80 80 ns Edge connector: Gold plating [Double side]
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s B

Pin Configuration

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

SOONONBWN =

PD and ID Table

Pin Pin Access Time
Name | No. | gons | 70 ns | 80 ns
PD1 | 79 L L L
PD2 | 163 L L L
PD3 | 80| H H H
PD4 | 164 L L L
PD5 | 81 L L L
PD6 165 | H L H
PD7 | 82 H H L
PD8 | 166 | H H H
ID0 | 83| GND | GND | GND
ID1 | 167 | GND | GND | GND

Remark H : Von,

A0 - A9, BO
1/0 0 - I/O 63 : Data Inputs/Outputs
RASO, RAS2 : Row Address Strobe
CASO - CAS7: Column Address Strobe
WEO, WE2
OE0, OE2

PDE

PD1 - PD8

1DO, ID1
Vee
GND
NC

L: Vo

: Address Inputs

: Write Enable

: Output Enable

: Presence Detect Enable
: Presence Detect Pins

: ldentity Pins

: Power Supply

: Ground

: No connection
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Block Diagram

RASO O——— RAS2 O————

OE0o0—> OE20—>—
WE 0 o—>— : WE 2 0—>

CASO o—P>——y CAszo—P—y

1/0 0 0«——»| /0 4 CAS RAS WE OE 1/0 32 0~——>{ /01 CAS RAS WE OE
10 10— 0 3 0o /0 33 0=—]1/0 2 o8
110 2 0«—>1/0 2 1/0 34 0~— 110 3
1/0 30— 10 1 /0 35 o+—|1/0 4
1/0 4 0«——> /0 3 CAS RAS WE OE 1/0 36 0«——{1/0 2 CAS RAS WE OE
10 5 0«—] 110 4 o1 1/0 37 0=—=1 /0 1 bs
/0 6 o~——> /0 2 /038 0~—11/0 3
1107 o~—1/0 1 1/0 39 0=——>] /0 4
CASTO—D—ﬁ CAsso—P>———y
1/0 8 o«~——{ /0 3 CAS RAS WE OE 1/0 40 0«——] 10 2 CAS RAS WE OE
110 9 o«— 0 4 b2 s o—-=io1
/0 10 0=—{1/0 2 /0 42 0«—>1/0 3
110 11 o=—{ 110 1 1/0 43 o~—1 110 4
/0 120«—>1/0 3 CAS RAS WE OE 1/O 44 0+—— /O 2 CAS RAS WE OE
1/0 13 0~—>{ /0 4 b3 VoasO~—UO1
110 14 0=—>{ /0 2 /0 46 o~—>]1/0 3
/0 15 o=——{ /0 1 110 47 o=—{1/0 4
CASz 0—P>—y CASe o—P>—7
10 16 0o«~—{ /0 3 CAS RAS WE OE 110 48 o«—]1/0 2 CAS RAS WE OE
10 17 o~——>{ 10 4 - yo4go—=i01
1/0 18 O=—{ 10 2 1/0 50 o=——| /0 3
10 19 o=——{1/0 1 1/0 51 o=—]1/0 4
110 20 0«~—>{1/0 3 CAS RAS WE OE 110 52 0~——=] 10 2 CAS RAS WE OE
110 21 o~——>{1/0 4 05 Vos3o—f01 o
1/0 22 o=—>{ 1102 1/0 54 0=—] /0 3
/0 23 o~—{ /0 1 1/0 55 0=——| /0 4
CA——SSO——D——W CAST o—P>——y
1/0 24 o=——{)J0 3 CAS RAS WE OE 1/0 56 0~——4 O 2. CAS RAS WE OE
110 25 o~—>{1/0 4 06 os70—01
/0 26 o=——{ /0 2 1/0 58 o=—| /0 3
110 27 o~——{1/0 1 10 59 o+——]1/0 4
1/0 28 o«~—>{1/0 3 CAS RAS WE OE 1/0 60 0«——{ /0 2 CAS RAS WE OE
/o20«—>i04 voero—-fyo1
1/0 30 o=—>{1/0 2 110 62 0+—{1/0 3
10 31 o=—{ /0 1 1/0 63 0=—] /0 4

A0 O—>————A0:D0-D7 PDE

80 0—>———= A0:D8- D15 PD1-PD8 Vec or GND
A1-A9 0—>—— D0-D15 IDO, ID1 O———————— NC or GND

’ Vec O———¢————= D0-D15
coC15
| GNDo— "2 Do-D15

Remark DO - D15 : uPD424400
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Electrical Specifications Notes 1,2
Absolute Maximum Ratings ;
Parameter Symbol Condition Rating Unit

Voltage on any pin relative to GND Vr -1.0to +7.0 Vv
Supply voltage Vee -1.0to +7.0 \Y I}
Output current lo mA
Power dissipation Po w \
Operating ambient temperature Ta 0to +70 ‘c ‘
Storage temperature Tatg -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 in the operational section of this specification. Exposure to Absolute Maximum Rating

conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Vee 475 | 50 | 5.25 v
High level input voltage ' 2.4 Vee + 1.0 \
Low level input voltage Vi -1.0 +0.8 \'
Operating ambient temperature Ta 0 70 °C
Capacitance (Ta = 25 °C, f = 1 MHz)
Parameter Symbol Test Condition MIN. TYP. MAX. Unit
Input capacitance Cn A0 - A9, BO 20
Ci WEO, WE2 20
Cis EEB, RAS2 78 pF
Cu CASO - CAS7 20
Cis EE_E, OE2 20
Data Input/Output capacitance Cwo /00 - 1/063 20 pF
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DC Characteristics (Recommended Operating Conditions unless otherwise noted)

Parameter Symbol Test condition MIN. MAX. | Unit Notes
Operating current Icer RAS, CAS Cycling trac = 60 ns 1,984
TRC = tAC (MIN) trac = 70 ns 1,664 | mA | 3,4,7
lo=0mA
trac = 80 ns 1,504
Standby current lec2 RAS, CAS > Vin Miny lo=0mA 96 mA
RAS, CAS > Vcec - 0.2 V lo=0mA 80
RAS only refresh current lccs RAS Cycling trac = 60 ns 1,984 ‘
CAS 2 Vin trac = 70 ns 1,664 | mA | 3,4,57
tRC = tRC (MIN.)
lo=0mA trac = 80 ns 1,504
Operating current leca RAS < Vi max), CAS Cycling | trac = 60 ns 1,504
(Fast page mode) tpc = tPC (MIN. trac = 70 ns 1,344 mA 3,4,6
lo=0mA
trac = 80 ns 1,184
CAS before RAS lecs RAS Cycling trac = 60 ns 1,984
refresh current trC = tRC (MIN.) trac = 70 ns 1,664 mA 3,4
lo=0mA
trac = 80 ns 1,504
Input leakage current hw Vi=0to55V RAS -10 +10 )
All other pins not under test = 0 V| Others| -5 +1 HA
Output leakage current low Vo=0to 55V 10 10
Output is disabled (Hi-Z) - * HA
High level output voltage Vou lo = -5.0 mA 2.4 \"
Low level output voltage Vo lo=+4.2mA 0.4 \'




NEC MC-421000AA64FA {
|

AC Characteristics (Recommended Operating Conditions unless otherwise noted) Notes 89

|
[
trac =60 ns | trac =70 ns | trac = 80 ns 1

Parameter Symbol Unit | Notes
MIN.| MAX. |MIN.| MAX. [MIN.| MAX. |

Read/Write Cycle Time tac 110 130 160 ns
Read Modify Write Cycle Time tAwc 165 190 225 ns ;
Fast Page Mode Cycle Time tec 40 45 50 ns
Read Modify Write Cycle Time (Fast Page Mode) | terwc 80 90 100 ns
Access Time from RAS tRAC 60 70 80 ns |10, 11
Access Time from CAS tcac 20 25 25 ns |10, 11
Access Time Column Address taa 35 40 45 ns 110,11
Access Time from CAS Precharge tace 40 45 50 ns 1
Access Time from OE toea 20 25 25 ns 1
RAS to Column Address Delay Time tRaD 15 30 15 35 17 40 ns 10 i
CAS to Data Setup Time touz 0 ns 1
OE to Data Setup Time towz 0 ns 1
Output Buffer Turn-off Delay Time from CAS torr 0 15 0 15 0 20 ns 12
OE to Data Delay Time toeo 15 15 20 ns
Output Buffer Turn-off Delay Time from OE toez 0 15 0 15 0 20 ns 12
OE Hold Time tosn | O ns !
OE Lead Time Referenced to RAS toes 0 0 ns ‘I
Transition Time (Rise and Fall) tr 3 50 3 50 3 50 ns 1
RAS Precharge Time trp 40 50 70 ns }
RAS Pulse Width tRAS 60 | 10,000 | 70 | 10,000 { 80 | 10,000 | ns i}
RAS Pulse Width (Fast Page Mode) trASP 60 [125,000| 70 {125,000 80 |125,000| ns j
RAS Hold Time tasw | 15 20 20 ns
CAS Pulse Width teas 15 | 10,000 | 20 | 10,000 | 20 | 10,000 | ns
CAS Hold Time tesh | 60 70 80 ns
RAS to CAS Delay Time trco 20 40 20 50 25 60 ns 10
CAS to RAS Precharge Time terp 10 10 10 ns 13 f
CAS Precharge Time teen 10 10 10 ns i
CAS Precharge Time (Fast Page Mode) ter 10 10 10 ns 3
RAS Precharge CAS Hold Time trec 10 10 10 ns |
RAS Hold Time from CAS Precharge tavce | 40 45 50 ns
Row Address Setup Time tash 5 5 5 ns
Row Address Hold Time tRAH 10 10 12 ns
Column Address Setup Time tasc 0 0 0 ns "
Column Address Hold Time tow | 15 15 15 ns :
Column Address Lead Time Referenced to RAS | taL 30 35 40 ns
Read Command Setup Time ' trcs 0 ’ 0 0 ns ,‘
Read Command Hold Time Referenced to RAS | tran 0 “To 10 ns 14
Read Command Hold Time Referenced to CAS | trck 0 0 0 ns 14
WE Hold Time Referenced to CAS tweH 15 15 15 ns 15
WE Pulse Width twe 10 10 15 ns 15
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Parameter Symbol trac=60ns | trac=70ns | trac =80 ns Unit | Notes
MIN. | MAX. | MIN. | MAX. | MIN. | MAX,

Data-in Setup Time tos 0 0 0 ns 16

Data-in Hold Time toH 15 15 15 ns 16

Write Command Setup Time twes 0 0 0 ns 17

CAS to WE Delay Time tewo | 35 40 45 ns 17"

RAS to WE Delay Time tawo | 90 100 115 ns | 17

CAS Precharge to WE Delay Time tcewo | 55 60 70 ns 17

Column Address to WE Delay Time tawp 55 60 70 ns 17

'WE Lead Time Referenced to RAS tawe | 20 25 25 ns

WE Lead Time Referenced to CAS towe 15 15 15 ns

CAS Setup Time (CAS before RAS Refresh) tesn | 10 10 10 ns

CAS Hold Time (CAS before RAS Refresh) tewn | 10 10 15 ns

WE Setup Time twsr 0 0 10 ns

'WE Hold Time twin | 10 10 15 ns

Refresh Time tReF 16 16 16 ms
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Notes

N o=

oo w

10.

11.
12.

13.
14.
15.

All voltages are referenced to GND.

. After power up, wait more than 100 us and then, execute eight CAS before RAS or RAS only

refresh cycles as dummy cycles to initialize internal circuit.

Icc1, lecs, Iccs and lccs depend on cycle rates (trc and tec).

Specified values are obtained with outputs unloaded.

lcca is measured assuming that all column address inputs are held at either high or low.

lccs is measured assuming that all column address inputs are switched only once during each
fast page cycle.

lcc1 and Iccs are measured assuming that address can be changed once or less during RAS < Vi
™ax) and CAS 2 Vin viN.

AC measurements assume tt = 5 ns.

AC Characteristics test condition

(1) Input timing specification

ViH MmNy = 2.4V mmmmmmmmemeeeeeee 7[ 3&
ViLmax) = 0.8V -rmmmmmmmeoso ‘; §

tr=5ns tr=5ns

(2) Output timing specification

VoH min) = 2.4V

Vou max) = 0.4V

For read cycles, access time is defined as follows:
Input Conditions Access Time Access Time from RAS
trAD < tRAD (MAX) @nd treo < tRep (MAX) | tRAC (MAX.) tRAC (MAX.)
trRAD > tRAD (MAX.) @nd tReD < tRCD (MAX) | tAA (MAX.) tRAD + tAA (MAX.)
tRCD > tRCD (MAX.) tcac (Max.) tRCD + tcac (MAX.)

trAD (MaX.) and trep (MAx.) 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 trep 2 trep (wax.) will not cause any operation problems.

Loading conditions are 2 TTLs and 100 pF.

torr (vax.) and toez (max, define the time at which the output achieves the condition of Hi-Z and
are not referenced to Vo or VoL.

tcrp (MIN.) requirements should be applied to RAS/CAS cycles.

Either trcH (MiN.) OT tRRH (MIN.) should be met in read cycles.

twe (vin.) is applied to late write cycles or read modify write cycles. In early write cycles, twcH
(N should be met.
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16. tos (ving and tow (vin. are referenced to the CAS falling edge in early write cycles. In late write
cycles and read modify cycles, they are referenced to the.WE falling edge.

17. If twes 2 twes (N, the cycle is an early write cycle and the data out will. remain Hi-Z through the
entire cycle. If tRwp 2 tRwD (MIN.), tcwD 2 tcwD (MIN.), tawD 2 tawp (MIN.) and tcPwp = tcpwb (MiN.), the cycle
is 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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Please refer to Timing Chart 3, page 397.

Timing Chart
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NEC ' MC-421000AA64FA

Package Drawing

168 PIN DUAL IN-LINE MODULE (SOCKET TYPE)

S
(OPTIONAL HOLES)

HEELH R R R R O

@/

U

E

. ITEM MILLIMETERS _ INCHES
detail of @ part A 133.35:0.13  5.25+0.006
W, B 11.43 0.450
c 36.83 1.450
D 6.35 0.250
| > E 54.61 2.150
- G 6.35 0.250
> H 127 (T.P.)  0.050 (T.P.)
| 8.89 0.350
- L 17.78 0.700
M 25.4 1.000
N 9.0 MAX. 0.355 MAX.
Q R2.0 R0.079
R 4.0£0.1 0.157*3:99%
| s 93.0 $0.118
T 1.2710.1 0.05:0.004
] 4.0 MIN. 0.157 MIN.
v 0.25 MAX.  0.010 MAX.
w 1.0£0.05 0.039+9-093
X 2.54 MIN. 0.100 MIN.
Y 3.0 MIN. 0.118 MIN.
z 3.0 MIN. 0.118 MIN.
M168S-50A1
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DATA SHEET

NEC/

MOS INTEGRATED CIRCUIT

MC-421000AA64FB

1 M-WORD BY 64-BIT DYNAMIC RAM MODULE

FAST PAGE MODE

Description

The MC-421000AA64FB is a 1,048,576 words by 64 bits dynamic RAM module on which 4 pieces of 16 M

DRAM: uPD4218160 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
« 1,048,576 words by 64 bits organization
« Fast access and cycle time

Power consumption
. Access time R/W cycle time (MAX.)
Family (MAX.) {MIN.)

Active Standby
MC-421000AA64-60 60v‘ns 110 ns 3.68 W

336 mW
- - .47 W

MC-421000AA64-70 70 ns 130 ns 3 (CMOS level input)

MC-421000AA64-80 80 ns 150 ns 3.26 W

* 1,024 refresh cycles/16 ms

« CAS before RAS refresh, RAS only refresh, Hidden refresh
* 168-pin dual in-line memory module (Pin pitch = 1.27 mm)
» Single +5.0 V £0.25 V power supply

Ordering Information

Access time .

Part number (MAX.) Package Mounted devices
MC-421000AA64FB-60 60 ns 168-pin Dual In-line Memory Module | 4 pieces of uPD4218160LE
MC-421000AA64FB-70 70 ns (Socket Type) ) (400 mil SOJ)
MC-421000AA64FB-80 80 ns Edge connector: Gold plating [Single side] -

J
The infor i vin this d t is subject to ch without notice.

Document No. IC-3591 (Japan)
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NEC MC-421000AA64FB

Pin Configuration

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

°J

8
S OONONHBWN =

Vec 0—— 26 PD and ID Table
O—>}

CAS2 O0—» 29 Pin | Pin Access Time
O—>
0OE0 O—>] 31 Name | No. | gons | 70 ns | 80 ns

of-amme B PD1 | 79
A6 O—>] 36 PD2 163
NC o—] 38 PD3 | 80
Vec O—— 40 PD4 | 164

NC O— 41 PD5 81

Gﬁgo——— 43
PD6 | 165
9145 PD7 | 82

rjx|jrxjr|r|x|r|r
(x| |||~ |
Xjr|jx|r|ir|T ||

WE2 0—>] 48 PD8 | 166
NC O—— 50 IDO 83 [ GND | GND
NC O—

1/0 16 O=—>1 52 ID1 167 | GND | GND

@
Z
o

[7]
P4
o

110 18 O=—>{ 55 Remark H:Von, L:VouL

NC 0— 64 A0 - A9, BO : Address Inputs
66 1/0 0 - 1/0 63-: Data Inputs/Outputs
'/8,\,2‘68:' gg @, @ : Row Address Strobe
1/0 25 O<~—>1 69 CASO - CAS7: Column Address Strobe
4] WEO, WE2 : Write Enable

Vec O— 73 ﬁ, OE2 : Output Enable
1/0 30 0= 75 PDE : Presence Detect Enable
7 PD1-PD8 : Presence Detect Pins
GNDO—1 78 IDO, ID1 : Identity Pins
PD3 80 Vee : Power Supply
PD7 O=— 82 GND : Ground

Vec O—— 84 NC : No connection
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NEC MC-421000AA64FB
|
I
Block Diagram ﬁ
i
RAS0 O— A2 O— |
mizli m:l; |
WED WE2
_‘
CASo o >——+{[CAS RASWE OF CAsa o >—~|[CAS RAS WE OF
110 0 O=——+{1/0 1 1/0 32 0=——{1/0 1
1/0 1 0=—={1/0 2 1/0 33 0=—={1/0 2
1/0 20+—>{1/0 3 1/0 34 0=——={1/0 3
110 30+—>{1/0 4 1/0 35 O=—={1/0 4
1/0 40=—>{1/0 5 I/0 36 0=—={1/0 5
1/0 50=—1/0 6 /0 37 O=——+11/0 6
1/0 60=—+{1/0 7 1/O 38 O=——+1/0 7
/0 70=——={1/0 8 Do 1/0 39 0=—=11/0 8 D2 ‘
CAST o>+ UCAS CASE o >—~{UCAS |
110 80=—={1/0 16 1/0 40 O=——={1/0 16 ‘
1/0 90=—-=11/0 15 1/0 41 0=—={1/0 15
1/O 10 0=~——{1/0 14 1/0 420<—={1/0 14
1/0 11 O=——=11/0 13 1/0 430<+—=11/0 13
1/0 12 0=—11/0 12 1/O 44 O=—=11/0 12
1/0 13 O=——+11/0 11 1/0 45 O=——=11/0 11
1/0 14 O~——=11/0 10 1/0 46 O=——11/0 10
1/0 15 0=—=11/0 9 1/0 47 O=——1/0 9
CASz 0 >——+{[CAS RAS WE OF CASE 0o >——~|[CAS RAS WE OF
1/0 16 O=— /O 1 1/0 48 O=—={1/0 1
1/0 17 O=—11/0 2 1/0 49 O~——{1/0 2
1/0 18 0=—1/0 3 1/0 50 0=—=11/0 3
1/0 19 O~——=11/0 4 1/0 51 0=—={1/0 4
1/0 20 0~—11/0 5 1/0 52 0=—=1/0 5
1/0 21 0=~—>11/0 6 1/0 530+—={i/0 &
1/0 22 0=—{1/0 7 1/0 54 O=——=1/0 7 it
1/0 230-—={1/0 8 D1 1/0 55 0=——1/0 8 D3

CAS3 0 >—~{UcAS

1/0 24 O+——+{1/0 16
/0 25 O=——=11/0 15
1/0 26 O=~——+11/0 14
/O 27 O=—+1/0 13
/0 28 O=——+{1/0 12
110 29 O=——11/0 11
110 30 0=—+1/0 10
/031 0=—1/0 9

AQ O—>———— A0: DO, D1
BOo—>——= A0:D2, D3

Remark DO - D3: uPD4218160

A1 - A9 O—>——— D0- D3

CAS7 o >—~{UCAS
1/0 56 O+—=11/0 16
/0 57 O=—=11/0 15
1/0 58 O+——=11/0 14
1/0 59 O+—=11/0 13
1/0 60 O=—=1/0 12
/0 61 O=—=1/0 11
1/0 62 0+—={1/0 10
1/0 830=+—=1/0 9

PDE
PD1- PDsz:l}— Vee or GND

DO, ID1 O——————— NCor GND

O"‘——I”_—> D0-D3
GND o—_C———- D0-D3
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Electrical Specifications Notes 1,2

Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Voltage on any pin relative to GND Vr . -1.0 to +7.0 \
Supply voltage » Vee -1.0t0 +7.0 Y
Output current lo 50 mA
Power dissipation Po 6 w
Operating ambient temperature Ta 0to +70 °C
Storage temperature B Tag -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 in the operational section of this specification. Exposure to Absolute Maximum Rating
conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN. | TYP. | MAX. | Unit
Supply voltage Vee | 475 | 50 | 525 | V
High level input voltage ViH 2.4 Vee + 1.0 v
Low level input voltage Vi -1.0 +0.8 Vv
Operating ambient temperature Ta 0 70 ‘C

Capacitance (Ta = 25 °C, f = 1 MHz)

Parameter Symbol . Test Condition MIN. TYP. MAX. Unit
Input capacitance Cn A0 - A9, BO 20 pF
Ca WEO, WE2 20
Cis RASO, RAS2 : 45
Cu | CASO-CAS7 20
Cis OEQ0, OE2 20
Data Input/Output capacitance Cw .| 1/0O0-1/063 20 pF




NEC

MC-421000AA64FB

DC Characteristics (Recommended Operating Conditions unless otherwise noted)

Parameter Symbol Test condition MIN. MAX. | Unit Notes
Operating current lecr RAS, CAS Cycling trac = 60 ns 700 mA 3,4,7
trc = tRC (MIN.) trac = 70 ns 660
lo=0mA
trac = 80 ns 620
Standby current lec2 RAS, CAS > Vi miny lo=0mA 68 mA
RAS, CAS 2 Vcc-0.2V lo=0mA 64
RAS only refresh current lccs RAS Cycling trac = 60 ns 700 mA | 3,4,5,7
CAS 2 ViH (miNy trac = 70 ns 660
tRC = tRC (MIN)
lo=0mA trac = 80 ns 620
Operating current lccs RAS < ViLmax), CAS Cycling trac = 60 ns 420 mA 3,46
(Fast page mode) tec = tPC (MIN. trac = 70 ns 380
lo=0mA
trac = 80 ns 340
CAS before RAS lcces RAS Cycling trac = 60 ns 700 mA 3,4
refresh current tRC = tRC (MIN) trac = 70 ns 660
lo=0mA
trac = 80 ns 620
Input leakage current lw Vi=0to 5.5V RAS -10 +10 A
All other pins not under test = 0 V| Others| -5 +1
Output leakage current low Vo=0to 55V -10 +10 PA
Output is disabled (Hi-Z)
High level output voltage Von lo=-2.5 mA 2.4
Low level output voltage Vo lo = +2.1 mA 0.4 \
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NEC MC-421000AA64FB

AC Characteristics (Recommended Operating Conditions unless otherwise noted) Notes 8,9

Parameter Symbol tic=601ns | twc=701ns | twc=80ns Unit | Notes
MIN.| MAX. |MIN.| MAX. |MIN.| MAX.

Read/Write Cycle Time tre 110 130 150 ns
Read Modify Write Cycle Time ‘ tRwe 173 195 215 ns
Fast Page Mode Cycle Time tec 40 45 50 ns
Read Modify Write Cycle Time (Fast Page Mode) | terwc | 85 90 105 ns
Access Time from RAS tRAC 60 70 80 ns |10, 11
Access Time from CAS tcac 20 25 25 ns |10, 11
Access Time Column Address taa 35 40 45 ns |10, 11
Access Time from CAS Precharge ' tace 40 45 50 ns 1
Access Time from OE toea 20 25 25 ns 1
RAS to Column Address Delay Time tRaD 15 30 15 35 17 40 ns 10
CAS to Data Setup Time ' tewz 0 0 0 ns 1
OF to Data Setup Time Jtoz | 0 0 0 ns | 1
Output Buffer Turn-off Delay Time from CAS torr 0 13 0 15 0 15 ns 12
OE to Data Delay Time o toeo | 13 | 15 15 ns
Output Buffer Turn-off Delay Time from OE toez 0 13 0 15 0 15 ns 12
OE Hold Time toeH 0 ns
OE Lead Time Referenced to RAS toes 0 ns
Transition Time (Rise and Fall) ) tr 3 50 3 50 3 50 ns
RAS Precharge Time tre 40 50 60 ns
RAS Pulse Width tras 60 | 10,000 | 70 | 10,000 | 80 | 10,000 | - ns
RAS Pulse Width (Fast Page Mode) trasP 60 /125,000 70 |125,000| 80 }125,000| ns
RAS Hold Time tsu | 15 18 20 ns
CAS Pulse Width tcas 15 | 10,000 | 20 | 10,000 | 20 | 10,000 | ns
CAS Hold Time tesw | 60 70 80 ns
RAS to CAS Delay Time to | 20 | 45 | 20| 50 |25 | 60 ns | 10
CAS to RAS Precharge Time tcrp 5 5 5 ns 13
CAS Precharge Time teen 10 10 10 ns
CAS Precharge Time (Fast Page Mode) tee 10 10 10 ns
RAS Precharge CAS Hold Time trec 5 5 5 ns
RAS Hold Time from CAS Precharge tauce | 40 45 50 ns
Row Address Setup Time tasR 5 5 5 ns
Row Address Hold Time tRAH 10 10 12 ns
Column Address Setup Time tasc 0 0 0 ns
Column Address Hold Time tean 15 15 15 ns
Column Address Lead Time Referenced to RAS | tra 30 35 40 ns
Read Command Setup Time tRes 0 0 0 ns
Read Command Hold Time Referenced to RAS | tasu 0 0 0 ns 14
Read Command Hold Time Referenced to CAS | tacu 0 0 0 ns 14
WE Hold Time Referenced to CAS twen | 10 10 15 ns 15
WE Pulse Width twe 10 10 15 ns 15

108



NEC

MC-421000AA64FB

Parameter Symbol trac =60 ns | trac=70ns | trac =80 ns Unit | Notes
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
Data-in Setup Time tos 0 0 0 ns 16
Data-in Hold Time tou 10 15 15 ns 16
Write Command Setup Time twes 0 0 0 ns 17
CAS to WE Delay Time tewo | 38 40 45 ns 17
RAS to WE Delay Time tawo | 93 ~ | 108 115 ns 17
CAS Precharge to WE Delay Time terwo | 60 65 70 ns 17
Column Address to WE Delay Time . tawo | 58 65 70 ns 17
'WE Lead Time Referenced to RAS tRWL 25 25 25 ns
WE Lead Time Referenced to CAS towt 15 15 15 ns
CAS Setup Time (CAS before RAS Refresh) tesa 5 5 5 ns
CAS Hold Time (CAS before RAS Refresh) tema 10 10 15 ns
WE Hold Time twin | 15 15 15 ns
Refresh Time the 16 ‘ 16 16 ms
Notes
1. All voltages are referenced to GND.
2. After power up, wait more than 100 us and then, execute eight CAS before RAS or RAS only
refresh cycles as dummy cycles to initialize internal circuit.
3. lccy, lees, leca and Iccs depend on cycle rates (trc and tec).
4. Specified values are obtained with outputs unloaded.
6. lcca is measured assuming that all column address inputs are held at either high or low.
6. lccs is measured assuming that all column address inputs are switched only once during each
fast page cycle.
7. lcctand lecs are measured assuming that address can be changed once or less duringm < Vi
max) and CAS 2 ViH (MiN..
8. AC measurements assume tt = 5 ns.
9. AC Characteristics test condition

(1) Input timing specification

ViH ming = 2.4V

Vit maxy = 0.8 V

tr=5ns tr=5ns

(2) Output timing specification

Vor Ny = 2.4V

VoL max) = 0.4 V

i
@
?
)
%

;
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10. For read cycles, access time is defined as follows:
Input Conditions Access Time Access Time from RAS
tRAD < tRAD (MAX) and tRCD < tRCD (MAX) | tRAC (MAX.) tRAC (MAX.)
tRAD > tRAD (MAX.) @nd tred < tRCD (MAX) | tAA (MAX.) trAD + taa (MAX)
tRCD > tRCD (MAX.) . tcAC (MAX.) trRCD + tCAC (MAX.)

1.
12.

13.
14.
15.
16.

17.

trAD (Max.) and trco (Max.) 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 treo 2> trep (vax.) will not cause any operation problems.

Loading conditions are 1 TTL and 100 pF.

toFF (MAX.) and toEz (Max. define the time at which the output achieves the condition of Hi-Z and
are not referenced to Vo or Vot.

tcrp (MiN) requirements should be applied to RAS/CAS cycles.

Either trcH (min.y OF trRRH (MIN) Should be met in read cycles.

twe (viN. is applied to late write cycles or read modify write cycles. In early write cycles, twcH
(min should be met.

tos (min and toH (miny are referenced to the CAS falling edge in early write cycles. In late write
cycles and read modify cycles, they are referenced to the WE falling edge.

If twes 2 twes (vinu, the cycle is an early write cycle and the data out will remain Hi-Z through the
entire cycle. If tawp = tRwD (MIN.), tcwb > tcwp (MIN.), tawp 2 tawp (N and tcewp 2 tcpwp (MmN, the cycle
is 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.



Timing Chart
Please refer to Timing Chart 4, page 411.
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NEC MC-421000AA64FB

Package Drawing

168 PIN DUAL IN-LINE MODULE (SOCKET TYPE)

ol

S
(OPTIONAL HOLES) [ it

) ) ITEM MILLIMETERS _ INCHES
detail of () part detail of (B) part A 133.35:0.13_ 5.25:0.006
D2 B 11.43 0.450
W c 36.83 1.450
D 6.35 0.250
3 D1 2.0 0.079
D ﬂ D D . |:| D2 3.125 0.1230
2 E 54.61 2.150
. G 6.35 0.250
v P H 127 (T.P) _ 0.05(T.P.
' | 8.89 0.350
X~ D1 J 23.495 0.925
K 42.18 1.661
L 17.78 0.7000
M 25.4:0.13 _ 1.000%0.006
N 9.0 MAX. 0.355 MAX.
P 1.0 0.039
Q R2.0 RO0.079
R 4.0£0.1 0.157+8-09%
S $3.0 $0.118
T 1.2710.1 0.05:0.004
U 4.0 MIN. 0.157 MIN.
v 0.25 MAX. _ 0.010 MAX.
W 1.0£0.05 0.039+9-393
X 2.54:0.10 __ 0.100£0.004
Y 3.0 MIN, 0.118 MIN.
z 3.0 MIN, 0.118 MIN,

M168S-50A5



DATA SHEET

NEC /

MOS INTEGRATED CIRCUIT

MC-421000AD72F

1 M-WORD BY 72-BIT DYNAMIC RAM MODULE

FAST PAGE MODE (ECC)

Description

The MC-421000AD72F is a 1,048,576 words by 72 bits dynamic RAM module on which 4 pieces of 16 M

DRAM: uPD4218160 and 2 pieces of 4 M DRAM: uPD424400 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
* 1,048,576 words by 72 bits organization
+ Fast access and cycle time

AW Power consumption
X Access time cycle time (MAX.)
Family (MAX.) (MIN.)
Active Standby

MC-421000AD72-60 60 ns 110 ns 494 W

70 130 452 W 347 mw
MC-421000AD72-70 ns ns . (CMOS level input)
MC-421000AD72-80 80 ns 150 ns 4.20 W

* 1,024 refresh cycles/16 ms

+ CAS before RAS refresh, RAS only refresh, Hidden refresh
* 168-pin dual in-line memory module (Pin pitch = 1.27 mm)
¢ Single +5.0 V £0.25 V power supply

Ordering Information

Part number Ac::;s:):;ne Package Mounted devices

MC-421000AD72F-60 60 ns 168-pin Dual In-line Memory Module | 4 pieces of pPD4218160G5

(Socket Type) (400 mil TSOP(1I))
MC-421000AD72F-70 - 70 ns Edge connector: Gold plating and

2 pieces of uPD424400G3
(300 mil TSOP(II))
MC-421000AD72F-80 80 ns [Double side]
The information in this d. is subject to ch without notice.

Document No. IC-3602 (Japan)
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NEC L MC-421000AD72F

» Pin Configufation

168-pin Dualiin-l'ine Memo}"y Modulé Socket Type (Edge connector : Gold plating)

U o A o U
85 |——o0 GND GND O—— 1
86 <=0 1/0 36 1/0 0 O=—>p 2
gg ~——->OI/837 :/810-—» i
=0 1/0 38 /0 2 Oe—>
=0 110 39 11030 5
90 o ve Vec O——1 6
91 l«—>0 11040 1/Q 4 O=—>f 7
92 f«—=0 /0 41 1105 0= 8
B >0 1/0 42 1/0 6 O~ 9
94_J«—»0 |/0 43 1107 0=—= 10
95 |0 I/0 44 1/0 8 O~—>f 11
96 ——o GND GND 0—] 12
97 |«—=01/0 45 1/0 9 0= 13
98 =0 I/0 46 1/0 10 O=—>1 14
99 >0 /0 47 1/0 11 O=—n] 15
100 f«—>01/0 48 1/0 12 O<—n{ 16
101 }«—>0 I/O 49 1/0 13 O<—n] 17
102 f—o0 Ve 18
103 |+—=0 I/0 50 1/0 14 O<—n] 19
104 |«—=0 1/0 51 1/0 15 O=—nf 20
105 }«—=0 1/0 52 1/0 16 O=—=] 21
106 fe—=0 1/0 53 1/0 17 O=—>] 22
107 |——o0 GND Gl 23
188 —O NC NC O— 34
109 b—onNC NC o—| 25
110 —-o0 Ve Vec 0—— 26 PD and ID Table
I chss o] 3
Hz O NC 5 '\éco_ gg Pin Pin Access Time
O NC ASQO O—>]
115 |—onN OE0 O—» 31 Name | No. | gons | 70 ns | 80 ns
”e; 0 GND GND O—— gg
l«—o0 A1 A0 O—
”g DIV A2 O—} gg PD1 79 L L L
l«—o0 A5 A4 O—>]
120 f«—0 A7 A6 0—= 36 PD2 | 163 L L L
121 fe—0 Ag A8 O—={ 37 :
122 +—ONC NCO— 38 | PD3 80 H H H
123 |—o0NC NC 0— 39
124 |0 Vee Vec O—— 40 PD4 | 164 L L L
125 |—0 NC NG o—] 41 PD5 | 81 L L L
126 }«—o0BO NC 0— 42 R
127 F——O GND GND O— 43 PD6 | 165 H L H
12 ———ong GEgM ‘4}2 PD 8 H H L
129 f—o0 RAS2 O—> 7 2
130 —o”g CTANéo—-—- 46 -
131 b—o0 o— 47
132 __O\E-D—E WEs 0— 48 PD8 | 166 L L L
1% __OONCEC ‘{féo__o ® DO | 83 | GND | GND | GND
135 f—O N NC O— 51 ” -
136 f=—=0 I/0 54 1/0 18 O=—>1 52 ID1 167 | GND | GND | GND
gETsRe mEes o
139 /0 56 10 20 55 Remark H: Von, L: VoL
140 }+—>0 /057 1/0 21 O=—»] 56
141 [«<—>0 /0 58 1/0 22 O<—>] 57
142 =0 |/0 59 110 23 O=—=1 58
143 Vee 59
144 f=—0 /O 60 1/0 24 O<—{ 60
145 NC 61
146 —O NC NC 0— 62 Co
}‘4‘; __oo “g Ngo gﬁ, A0 - A9, BO : Address Inputs
]gg [~—0 :;8 g; :;8 gg 0*—’: gg 1/0 0 - /O 71 : Data Inputs/Outputs
12; *—-0!(/;%33 I/gNZ[;M—' &73 RASO, RAS2 : Row Address Strobe
153 f«—=0 1/O 64 1/0 28 O=—| 69 ) CASO0, CAS4 : Column Address Strobe
154 |0 | O} e .
ol bmesg /g g -oma R4 WEO, WEZ : Write Enable
10 pguoe 1031 &= 72 OE0, OE2 : Output Enable
-4 e/t fegcp-oma b5 PDE : Presence Detect Enable
160 l+—01/070 ~  1/0340<—> 76 PD1-PD8 . : Presence Detect Pins
161 >0 i/0 71 1/0 35 O=—> 77 .
162 |——O GND - GND 0— 78 - 1DO, ID1 : ldentity Pins
163 |—=0 PD2 PD1 O=—o 79 .
12‘; —-»oggg Eg%m__ 3(1) Vee : Power Supply
165 —=0 O .
166 |—>0 PDS - . PD7 O=—] 82 PR GND ¢ Ground
S =8 PoS— & - . NC : No connection
LN O | O N
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Block Diagram

RASO O———

RASZO—————

of0 o>
vﬁo—b—

o2 o>

. e 1
AS WE

CASO O[>y~ [CAS RAS WE OF cass o>+l Ucas R E
1100 O 1101 1/036 O~ 11016
O 1 O 2. 1/037 O 11015
1102 O= 1103 1/038 O 11014
103 0 110 4 1/0390 11013
110 4 O= 1105 1/040 O=— 11012
/05 O= 1106 1/041 O 11011
1106 O~——={ 1107 /0420 11010
1107 O= 1108 DO 1/0430 1109 D3
UCAS +—= LCAS
/08 o 11016 110440 110 1
1109 0 1/015 110450 110 2
1/0100= 11014 1/046 O 1103
110110 11013 1/047 O 110 4
1/012 0= 11012 1/048 O 105
/0130 17011 1/049 & 1106
1/014.0~ 11010 1/0500 1107
110150 1109 /0510 o8
[cAs RAS W"_LE OE + | Geas RAS WE OE
110160 1101 /0520 11016
110170 110 2 1/053 O 11015
/0180 1103 1/054 O 11014
1/019 O=—f—=1 1/0 4 110550 11013
110200 105 1/056 O 11012
1/021 O~ o6 1/057 O 11011
110220 1107 /058 O~ 11010
1/023 0 108 D1 110590 1109 D4
+—=| UCAS ) +—={ LCAS
/0240 11016 1/060 0 1101
1/025 0= 11015 /061 O~ 1102 .
110260 1014 1/062 O 1103
110270 11013 /063 O 110 4
110280 11012 1/064 0 1105
1/029 0= 11011 1/065 O 1106
110300 11010 /066 O= 1107
1/031 O 1109 1/067 O 1108
P44 P44
L.{cas RAS WE OF L.lcas RAS WE OE
1/032 0=——{ /O 1 1/068 0=—{ /0 4
1/033 0=——=] 1/0 2 D2 1/069 O~——+{ /0 3 D5
1/0340=—={ /0 3 11070 0=——={ O 2
11035 0~——= /0 4 /071 O=—={ 110 1
PDE
PD1 - PD8 ZQI—— Vce or GND
A0 o—>——= A0:D0-D2 IDO, ID1 O———————— NC or GND
BO o—>— A0:D3-D5 Vec O———————+ D0 -D§
A1-A9 o—>——= D0-D5 anp o0 _ 5o s

Remark DO, D1, D3, D4: uPD4218160 D2, D5: uPD424400
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Electrical Specifications Notes 1.2

Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Voltage on any pin relative to GND Vr -1.0to +7.0 Vv
Supply voltage Vee -1.0to +7.0 v
Output current lo 50 mA
Power dissipation Po 8 w
Operating ambient temperature Ta 0to +70 °C
Storage temperature Tstg -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 in the operational section of this specification. Exposure to Absolute Maximum Rating
conditions for extended periods may affect device reliability. o

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Vee 4.75 5.0 5.25 Vv
High level input voltage Vin 2.4 Vee + 1.0 Vv
Low level input voltage Vi -1.0 +0.8 v
Operating ambient temperature Ta 0 70 ‘C

Capacitance (Ta = 25 °C, f = 1 MHz2)

Parameter Symbol Test Condition MIN. TYP. MAX. Unit
Input capacitance Cn A0 - A9, BO 20 pF
Ci 'WEO, WE2 20
Ci RAS0, RAS2 36
Cu CASO0, CAS4 20
Cis OEO0, OE2 20
Data Input/Output capacitance Cwo 1/00 - 1/071 20 pF
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DC Characteristics (Recommended Operating Conditions unless otherwise noted)

Parameter Symbol Test condition MIN. MAX. | Unit Notes
Operating current lcer RAS, CAS Cycling trac = 60 ns 940 mA 3,4,7
tRC = tRC (MIN.) trac = 70 ns 860
lo=0mA
trac = 80 ns 800
Standby current lec2 RAS, CAS > Vi miny lo=0 mA 72 mA
RAS, CAS 2 Vec - 0.2V lo=0mA 66
RAS only refresh current lces RAS Cycling trac = 60 ns 940 mA | 3,4,5,7
CAS 2 ViH MmNy trac = 70 ns 860
tRC = tRC (MIN)
lo=0mA trac = 80 ns 800
Operating current [N RAS < ViLmax), CAS Cycling trac = 60 ns 600 mA 3,4,6
(Fast page mode) tec = tPC (MIN. trac = 70 NS 540
lo=0mA
trac = 80 ns 480
CAS before RAS lces RAS Cycling trac = 60 ns 940 mA 3,4
refresh current tRC = tRC (MIN.) trac = 70 ns 860
lo= A
o=0m thac = 80 ns 800
Input leakage current hw Vi=0to 5.5V RAS -10 +10 HA
All other pins not under test = 0 V| Others| -5 +1
Output leakage current low Vo=0to 55V -10 +10 HA
Output is disabled (Hi-Z)
High level output voltage Vou lo = -2.5 mA 2.4 v
Low level output voltage Voo lo=+2.1 mA 0.4 \
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AC Characteristics (Recommended Operating Conditions unless otherwise noted) Notes 8.9

Parameter Symbol tc=00ns | tme=70ns | tmc - 8005 Unit | Notes
MIN.| MAX. {MIN.| MAX. [MIN.| MAX. :

Read/Write Cycle Time tre 110 130 160 ns
Read Modify Write Cycle Time tawe 173 195 225 ns
Fast Page Mode Cycle Time tec 40 45 50 ns
Read Modify Write Cycle Time (Fast Page Mode) tPRWC 85 90 105 ns
Access Time from RAS tRAC 60 70 80 ns |10, 11
Access Time from CAS teac 20 25 25 ns |10, 11
Access Time Column Address taa 35 40 45 ns (10,11
Access Time from CAS Precharge tace 40 45 50 ns 1
Access Time from OE toea 20 25 25 ns 1"
RAS to Column Address Delay Time trAD 15 30 15 35 17 40 ns 10
CAS to Data Setup Time tez 0 0 ns 1
OE to Data Setup Time torz 0 0 0 ns 1
Output Buffer Turn-off Delay Time from CAS torF 0 15 0 15 0 20 ns 12
OE to Data Delay Time toeo | 15 15 20 ns
Output Buffer Turn-off Delay Time from OE toez 0 15 0 15 0 20 ns 12
OE Hold Time toen 0 0 0 ns
OE Lead Time Referenced to RAS toes 0 0 0 ns
Transition Time (Rise and Fall) tr 3 50 3 50 50 ns
RAS Precharge Time trP 40 50 70 ns
RAS Pulse Width tRas 60 | 10,000 ( 70 | 10,000 | 80 | 10,000 ns
RAS Pulse Width (Fast Page Mode) taAéP 60 |125,000; 70 {125,000 80 |125,000| ns
RAS Hold Time trsn | 15 20 20 ns
CAS Pulse Width tcas 15 | 10,000 | 20 | 10,000 | 20 | 10,000 ns
CAS Hold Time tesw | 60 70 80 ns
RAS to CAS Delay Time taco | 20 45 20 50 25 60 ns 10
CAS to RAS Precharge Time tcrp 10 10 10 ns 13
CAS Precharge Time teen 10 10 10 ns
CAS Precharge Time (Fast Page Mode) tep 10 10 10 ns
RAS Precharge CAS Hold Time trpc 10 10 10 ns
RAS Hold Time from CAS Precharge truce | 40 45 50 ns
Row Address Setup Time tasr 5 5 5 ns
Row Address Hold Time tRAH 10 10 12 ns
Column Address Setup Time tasc 0 0 0 ns
Column Address Hold Time teaH 15 15 15 ns
Column Address Lead Time Referenced to RAS tRAL 30 35 40 ns
Read Command Setup Time trcs 0 0 ns
Read Command Hold Time Referenced to RAS | tra 10 ns 14
Read Command Hold Time Referenced to CAS | trck 0 0 0 ns 14
WE Hold Time Referenced to CAS tweH 15 15 15 ns 15
WE Pulse Width twe 10 10 15 ns 15
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Parameter Symbol trac = 60 ns trac = 70 ns trac = 80 ns Unit | Notes
MIN. | MAX. | MIN. | MAX. [ MIN. | MAX.

Data-in Setup Time tos 0 0 0 ns 16

Data-in Hold Time ton 10 15 15 ns 16

Write Command Setup Time twes 0 0 0 ns 17

CAS to WE Delay Time tewo | 38 40 45 ns 17

RAS to WE Delay Time tawo | 93 105 115 ns 17 ;
CAS Precharge to WE Delay Time teewo | 60 65 70 ns 17 A
Column Address to WE Delay Time tawp 58 65 70 ns 17 /‘
WE Lead Time Referenced to RAS trwL 25 25 25 ns ’]
WE Lead Time Referenced to CAS tawe | 15 15 15 ns :
CAS Setup Time (CAS before RAS Refresh) tesn 10 10 10 ns 3
CAS Hold Time (CAS before RAS Refresh) tenn 10 10 10 ns I
WE Setup Time tass | 10 10 10 ns ‘
WE Hold Time twm | 15 15 15 ns |
Refresh Time tREF 16 16 16 ms

Notes
1. All voltages are referenced to GND.

After power up, wait more than 100 us and then, execute eight CAS before RAS or RAS only 1

refresh cycles as dummy cycles to initialize internal circuit.

Icc, lces, lece and Iccs depend on cycle rates (trc and tec).

Specified values are obtained with outputs unloaded.

lcca is measured assuming that all column address inputs are held at either high or low.

lccs is measured assuming that all column address inputs are switched only once during each

fast page cycle.

7. lccr and lecs are measured assuming that address can be changed once or less during RAS < Vi

max) and CAS = Vi MmN,
8. AC measurements assume tT = 5 ns.

e o s w

9. AC Characteristics test condition

(1) Input timing specification

ViH MmNy = 2.4V

Vi max) = 0.8V

(2) Output timing specification

Vor ming = 2.4V

Vou max) = 0.4V
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10. For read cycles, access time is defined as follows:

Input Conditions Access Time Access Time from RAS
trao < tRAD (MAX.) @nd trcD < tRCD (MAX.) tRAC (MAX.) tRAC (MAX.)
trAD > tRAD (MAX.) and taco < trep (MAx) | tAA (MAX.) tRAD + tAA (MAX)
tRCD > tRCD (MAX.) tcAC (MAX.) tRCD + tCAC (MAX)

traD (Max.) and treo (ax.) 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 > trap (Max.)
and treo 2 trep (max.) will not cause any operation problems.

11. Loading conditions are 1 TTL and 100 pF.

12. torr (vax.) and toez (vax, define the time at which the output achieves the condition of Hi-Z and
are not referenced to Vo or Vo. )

13. tcrp (MiN) requirements should be applied to RAS/CAS cycles.

14. Either trcH (N Or trRrH (MiN) should be met in read cycles.

15. twemin, is applied to late write cycles or read modify write cycles. In early write cycles, twcH (MmN,
should be met.

16. tos (ving and toH (viny are referenced to the CAS falling edge in early write cycles. In late write
cycles and read modify cycles, they are referenced to the WE falling edge.

17. If twes 2 twes (ming, the cycle is an early write cycle and the data out will remain Hi-Z through the
entire cycle. If tRwp 2 tawp (MiN.), tcwp 2 tcwD (MIN), tAwD 2 tawp (MmN and tcpwp 2 tepwo (M), the cycle
is 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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Timing Chart
Please refer to Timing Chart 3, page 397.
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Package Drawing

168 PIN DUAL IN-LINE MODULE (SOCKET TYPE)

z

(OPTIONAL HOLES)

. . ITEM MILLIMETERS __ INCHES
detail of (B part detail of (B) part " 35,9550 13 52550000
W B 11.43 0.450
*H’ c 36.83 1.450
D 6.35 0.250
m ﬂ lj—L I mm [j E 54.61 2.150
i G 6.35 0.250
S x H 127 (T.P)  0.050 (T.P.)
G i 8.89 0.350
P
J 23.495 0.925
D K 42.18 1.661
L 17.78 0.700
M 25.4 1.000
N 4.0 MAX. 0.158 MAX.
P 1.0 0.039
Q R2.0 R 0.079
R 4.00.1 0.157+3-99%
S $3.0 $0.118
T 1.2720.1 0.05:0.004
] 4.0 MIN. 0.157 MIN.
v 0.25 MAX. __ 0.010 MAX.
w 1.0£0.05 0.0390.002
X 254 0.100
Y 3.0 MIN. 0.118 MIN.
z 3.0 MIN. 0.118 MIN.
M168S-50A4
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NEC/

MOS INTEGRATED CIRCUIT

MC-422000AA64

2 M-WORD BY 64-BIT DYNAMIC RAM MODULE

FAST PAGE MODE

Description

The MC-422000AA64 is a 2,097,152 words by 64 bits dynamic RAM module on which 8 pieces of 16 M DRAM:

1PD4218160 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

+ 2,097,152 words by 64 bits organization
« Fast access and cycle time

Power consumption

. Access time R/W cycle time (MAX.)
Family (MAX.) (MIN.)
Active Standby
MC-422000AA64-60 60 ns 110 ns 3.72W
MC-422000AA64-70 70 130 n 351 W 357 mw
ns s : (CMOS level input)
MC-422000AA64-80 80 ns 150 ns 3.30W

+ 1,024 refresh cycles/16 ms
« CAS before RAS refresh, RAS only refresh, Hidden refresh
+ 168-pin dual in-line memory module (Pin pitch = 1.27 mm)

+ Single +5.0 V +0.25 V power supply

Ordering Information

Part number Ac‘(:;?xt.';“e Package Mounted devices
MC-422000AA64FB-60 60 ns 168-pin Dual In-line Memory Module 8 pieces of uPD4218160LE
MC-422000AA64FB-70 70 ns (Socket Type) (400 mil SOJ)
MC-422000AA64FB-80 80 ns Edge connector: Gold plating [Double side]

The infor in this d is subject to change without notice.

Document No. M11088EJ3VODSU1
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Pin Configuration

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

1
2
3
4
5
6
7
8
9
1

o

PD and ID Table

Pin Pin Access Time
Name [ No. [ gons | 70ns [ 80 ns
pD1 [ 79| H H H
PD2 [163 | L L L
PD3 | 80| H H | H
PD4 [ 164 | L L L
PD5 | 81| L L L
PD6 [165 | H L H
pD7 | 82| H H L
po8 [166 | H H H
D0 | 83| GND | GND | GND
D1 [167 | GND | GND | GND

Remark H: VoHu, L:Vou

AO - A9, BO : Address Inputs

1/0 0 - 1/0 63 : Data Inputs/Outputs
RASO - RAS3: Row Address Strobe
CASO - CAS7: Column Address Strobe
WED, WE2 : Write Enable

OEO0, OE2  : Output Enable

PDE : Presence Detect Enable
PD1 - PD8 : Presence Detect Pins
1DO, ID1 : ldentity Pins

Vce : Power Supply

GND : Ground

NC : No connection
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|
Block Diagram
I
i1
RASO 00— RAS2 00— i
RAST o— RAS3 o0—
OEO0 o OE2 o>
WE 0 o> WE2 o
1 ¥ V X1 3 L 1 1 1 v
GASH o[> [CAS FAS WE E|_[icagRAS WE OE mo_b_.mmswe E|_|ieas RAS WE OE
10 0 o=—=]l/0 1 {01 /0 32 o=—{1/0 1 L—11/0 1
110 1 o=—sl/O0 2 Lo 2 1/0 33 o=—=}1/0 2 {110 2 |
I/0 2 o=—>1/0 3 {103 110 34 0e—s11/0 3 11103 1
1/0 3 o=—={1/0 4 1110 4 110 35 o=—{1/0 4 /04 |
1/0 4 c=—=]1/05 105 /0 36 o=—=]1/0 5 1105 |
1105 ce—>1I06 {06 110 37 o=—»1/0 6 {106 t
1/0 6 o=—>1I07 {07 110 38 o=—s{1/0 7 o7 |
107 o=—>{I08  po /108  pa /039 o=—>{l/08  p2 {108  pg i
CAS1 o->—={UCAS —{UCAS CAS5 o-[>—={UCAS —{UCAS
1/0 8 0=—=]1/0 16 {10 16 1/0 40 o=—1/0 16 {110 16
1/0 9 0=—=]1/0 15 110 15 110 41 o=—{1/0 15 L—1/0 15 h,
1/0 10 o=—=]1/0 14 EI/OM 110 42 o=—]1/0 14 {110 14 i
1/0 11 o=—>]1/0 13 {10 13 1/0 43 o=—1/0 13 {110 13 L
1/0 12 o=—>]1/0 12 —{1/0 12 110 44 o=—1/0 12 {110 12 ‘
1/0 13 o=—=1/0 11 }—l/on 1/0 45 o=—s1/O 11 {110 11 :
1/0 14 0=—=1/0 10 {0 10 110 46 o=—=|1/0 10 {10 10 §
11015 © 1109 {09 110 47 o=—110 9 {109 |
L ;
RS2 o-[>—»| [CAS NAS WE OF | =7 RAS WE OF CASS o{>—{[CAS "AS WE OE [ 17575 RAS WE O |
1/0 16 o=—>]1/0 1 {10 1 1/0 48 o=—s1/O 1 10 1 ]
110 17 o=—s1/0 2 {02 1/O 49 c=—s1/0.2 {102 ;
1/0 18 o=—=]1/0 3 {03 1/0 50 c=—1/0 3 11103
110 19 o=—=]1/0 4 Lo 4 1/0 51 o=—s11/0 4 10 4 |
1/0 20 o=—=1/0 5 L {ios 110 52 o=—{1/0 5 L lios ]
11021 o=—>lI0 6 —{ioe /0 53 0o=—+{1/0 6 106 ’,
110 22 o=—={lIO 7 {07 1/0 54 oe—s110 7 o7
1023 o=—>{lI08  pt 108  ps /055 oe—=1/08  p3 L {ios  pr t
CAS3 o->—»{UCAS — UCAS - CAS7To-P—{UCAS —UCAS I
1/0 24 0=—>]1/0 16 1110 16 1/0 56 o=—s1/O 16 —{1/0 16 |
1/0 25 0e—>{1/0 15 {110 15 /0 57 c=—={1/0 15 {10 15 i
1/0 26 o=—]1/0 14 110 14 /O 58 c=—s{1/0 14 {10 14 3
/0 27 o=—>1/0 13 /0 13 1/0 59 o=—1/0 13 —{1/0 13
/0 28 o=—>1/0 12 {10 12 1/0 60 o=—s1/O 12 0 12 ?
1/0 29 o=—1/0 11 —{1/0 11 1/0 61 c=—s1/O 11 {0 11 i
1/0 30 c=—=]1/0 10 110 10 1/0 62 0=—=1/0 10 1110 10 |
I/0 31 o=—>1/0 9 {09 110 63 c=—s1/0 9 L1009 ;
A0 0—>————= A0: DO, D1, D4, DS PDE 7
80 0—>—— A0: D2, D3, D6, D7 PD1 -908:3]— Vee or GND
A1-A9 0—>———> D0-D7 DO, ID1 0————————— NC or GND
0——-—r—-—> DO0-D7
GNDo——L—- DO-D7
Remark DO - D7 : uPD4218160
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Electrical Specifications Notes 1,2

Absolute Maximum Ratings

Parameter Symbol ' Condition Rating Unit
Voltage on any pin relative to GND Vr ) -1.0to +7.0 \
Supply voltage Vee -1.0to +7.0 \
Output current ’ lo ‘ 50 mA
Power dissipation Po 10 w
Operating ambient temperature Ta 0to +70 °C
Storage temperature Tstg -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 opéra‘ed under conditions outside the limits
described in the operational section of this specification. Exposure to Absolute Maximum Rating
conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Vee 4.75 5.0 5.25 Vv
High level input voltage Vin 2.4 Vee + 1.0 Vv
Low level input voltage Vi -1.0 +0.8 \
Operating ambient temperature Ta 0 70 °C

Capacitance (Ta = 25 °C, f = 1 MH2)

Parameter Symbol Test Condition MIN. TYP. MAX. Unit
Input capacitance Cn A0 - A9, BO 20 pF
Ce WED, WE2 1 20
o RASO - RAS3 45
Cre CASO0 - CAS7 A 20
Cis OEO, OE2 20
Data Input/Output capacitance Cuo 1/00 - 1/1063 20 pF
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DC Characteristics (Recommended Operating Conditions unless otherwise noted)

Parameter Symbol Test condition MIN. MAX. Unit Notes
Operating current lec RAS, CAS Cycling trac = 60 ns 708 mA 3,47
tRe = tac i) trac = 70 ns 668
lo=0mA
trac = 80 ns 628
Standby current lcca RAS, CAS 2 Vi MiN) lo=0mA 76 mA
RAS, CAS 2Vec - 0.2V lo=0mA 68
RAS only refresh current lces RAS Cycling trac = 60 ns 708 mA | 3,4,57
CAS 2 ViH MmNy trac = 70 ns 668
tRc = trc (MIN)
lo=0mA trac = 80 ns 628
Operating current locs RAS < Vi max), CAS Cycling trac = 60 ns 428 mA 3,4,6
(Fast page mode) tec = trc (MIN) trac = 70 NS 388
lo=0mA
trac = 80 ns 348
CAS before RAS lces RAS Cycling trac = 60 ns 708 mA 3,4
refresh current trc = tRC (MIN,) | taac = 70 ns 668
lo=0mA
trac = 80 ns 628
Input leakage current hhw Vi=0to 525V RAS -10 +10 A
All other pins not under test =0V | Others 5 +1
Output leakage current low Vo=0t0526V -10 +10 A
Output is disabled (Hi-Z)
High level output voltage Vou lo=-2.5mA 2.4 \
Low level output voltage Vo lo=+2.1 mA 0.4 )
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AC Characteristics (Recommended Operating Conditions unless otherwise noted) Notes 8, 9

Parameter Symbol e = 60 ns o = 70 ns o = 80 ns Unit | Notes
MIN. | MAX. |MIN.| MAX. {MIN.| MAX.
' Read/Write Cycle Time tre 110 130 150 ns
Read Modify Write Cycle Time trRwe 173 195 215 ns
Fast Page Mode Cycle Time tec 40 45 50 ns
Read Modify Write Cycle Time (Fast Page Mode) trrwc | 83 90 95 ns
Access Time from RAS trac 60 70 80 ns 110, 11
Access Time from CAS tcac 20 25 25 ns |10, 11
Access Time Column Address tan 35 40 45 ns |10, 11
Access Time from CAS Precharge tace 40 45 50 ns 1
Access Time from OE toea 20 25 25 ns "
RAS to Column Address Delay Time trap 15 30 15 35 17 40 ns 10
CAS to Data Setup Time tewz 0 0 0 ns 11
OE to Data Setup Time totz 0 0 0 ns | 11
Output Buffer Turn-off Delay Time from CAS torF 0 13 0 15 0 15 ns 12
OE to Data Delay Time toeo 13 15 15 ns
Output Buffer Turn-off Delay Time from OE toez 0 13 0 15 | 0 15 ns 12
OE Hold Time toen 0 0 0 ns
OE Lead Time Referenced to RAS toes 0 0 0 ns
Transition Time (Rise and Fall) tr 3 50 3 50 3 50 ns
RAS Precharge Time trp 40 50 | 60 “ns
RAS Pulse Width tras 60 | 10,000 [ 70 | 10,000 | 80 | 10,000 | ns
RAS Pulse Width (Fast Page Mode) trase | 60 |125,000| 70 [125,000| 80 [125,000| ns
RAS Hold Time tasw | 20 23 25 ns
CAS Pulse Width tcas 15 | 10,000 { 20 { 10,000 | 20 | 10,000 ns
CAS Hold Time tesh | 60 70 80 ns
RAS to CAS Delay Time tco | 20 | 45 20 50 25 60 ns 10
CAS to RAS Precharge Time torp 10 10 10 ns 13
CAS Precharge Time toen 10 10 10 ns
CAS Precharge Time (Fast Page Mode) top 10 10 10 ns
RAS Precharge CAS Hold Time tarc 5 5 5 ns
RAS Hold Time from CAS Precharge tance | 40 45 50 ns
Row Address Setup Time tasr 5 5 5 ns
Row Address Hold Time tran 10 10 12 ns
Column Address Setup Time tasc 0 0 0 ns
Column Address Hold Time toan 15 15 15 ns
Column Address Lead Time Referenced to RAS traL 30 35 40 ns
Read Command Setup Time trcs 0 0 0 ns
Read Command Hold Time Referenced to RAS than 0 0 0 ns 14
Read Command Hold Time Referenced to CAS trcH 0 0 0 ns 14
WE Hold Time Referenced to CAS twon | 10 10 15 ns 15
WE Pulse Width twe 10 10 15 ns 15

128



Notes

1. All voltages are referenced to GND.

g

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

oo b w

cycle.

lcct, lees, Iccs and lecs depend on cycle rates (trc and tec).
Specified values are obtained with outputs unloaded.
lccs is measured assuming that all column address inputs are held at either high or low.
lcca is measured assuming that all column address inputs are switched only once during each fast page

After power up (Vcec 2 Vee (miny), wait more than 100 us (RAS, CAS inactive) and then, execute eight

7. lcc1 and Iccs are measured assuming that address can be changed once or less during RAS < ViL (Max.)

and CAS 2 ViH MIN.).

8. AC measurements assume tr = 5 ns.

9. AC Characteristics test condition

(1) Input timing specification

ViH MIN) = 2.4V =mmmmmmmemmemneee

ViL max) = 0.8V =m-mmmmmmeo--- by,

(2) Output timing specification

VoH mMiN) = 2.4 V

Vou max) = 0.4V
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Parameter Symbol trac = 60 ns trac = 70 ns trac = 80 ns Unit | Notes i
MIN. | MAX. | MIN. | MAX. | MIN. | MAX. ;
Data-in Setup Time tos 0 0 0 ns | 16 §
Data-in Hold Time toH 10 15 15 ns 16 !
Write Command Setup Time twes 0 0 0 ns 17
CAS to WE Delay Time towo | 38 40 45 ns 17
RAS to WE Delay Time tawo | 93 105 115 ns 17
CAS Precharge to WE Delay Time tcpwo 58 65 70 ns 17 ]
Column Address to WE Delay Time tawo 58 65 70 ns 17 §
WE Lead Time Referenced to RAS tRwL 25 25 25 ns ;
WE Lead Time Referenced to CAS tew | 15 15 15 ns !
CAS Setup Time (CAS before RAS Refresh) tosk 10 10 10 ns 'f
CAS Hold Time (CAS before RAS Refresh) tewr 10 10 10 ns
WE Hold Time twr | 15 15 15 ns
Refresh Time tRer 16 16 16 ms
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10. For read cycles, access time is defined as follows:
Input Conditions Access Time Access Time from RAS
trAD < tRAD (Max) and trco < tReo (MAX.) traC (MAX.) tRAC (MAX.)
trap > trap (Max) and treo < trep Max.) taa (Max.) tRaD + taa (Max)
treo > trep (Max) v tcac (Max,) treo + teac (Max)

1.

12.
13.
14.
16.

16.

17.

trap (vax.) and trep (ax) 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 > trap (ax.) and treo > treo
vax.) will not cause any operation problems.

Output load condition

Vee

1,660 Q

110
100 pF

CL J: 590 Q

torr (vax,) and toez (max.) define the time at which the output achieves the condition of Hi-Z and are not
referenced to Vou or Vo. )

tcrp (MmN, requirements should be applied to RAS/CAS cycles.

Either trcH (viny or trrH (MiN) should be met in read cycles.

twe (miny) is applied to late write cycles or read modify write cycles. In early write cycles, tweH vin, should
be met.

tos iy and tor (viny are referenced to the CAS falling edge in early write cycles. In late write cycles
and read modify cycles, they are referenced to the WE falling edge.

If twes > twes (viny, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle. If trRwo > tRwD (MiNy), tcwp 2 tcwp (MiNy, tawp = tawp (viny and tcpwp = tepwo viny, the cycle is 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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Please refer to Timing Chart 4, page 411.

Timing Chart
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Package Drawing

168 PIN DUAL IN-LINE MODULE (SOCKET TYPE)

=

A
Y
R —_
T i [ — |
s— = =
(OPTIONAL HOLES) 2
® ®
J T K 1
B c . E
L G Lp

[

ORREER LRI o
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detail of (&) part

detail of (B) part

0\ 00| Diﬂ

ITEM MILLIMETERS _ INCHES

A 133.35£0.13  5.2510.006
B, 11.43 0.450

c 36.83 1.450

D 6.35 0.250
D1 2.0 0.079
D2 3.125 0.1230

E 54.61 2.150

G 6.35 0.250

H 1.27 (T.P)  0.05 (T.P.)

1 8.89 0.350

J 23.495 0.925

K 42.18 1.661

L 17.78 0.7000

M 25.4+0.13 1.000+0.006
N 9.0 MAX. 0.355 MAX.
P 1.0 0.039

Q R 2.0 R 0.079

R 4.0£0.1 0.157+3-09%
S $3.0 $0.118

T 1.2720.1 0.050.004
] 4.0 MIN. 0.157 MIN.
v 0.25 MAX. __ 0.010 MAX.
W 1.0:005  0.039*3-003
X 2.54+0.10 __ 0.100£0.004
Y 3.0 MIN. 0.118 MIN.
z 3.0 MIN. 0.118 MIN.
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DATA SHEET

NEC /

MOS INTEGRATED CIRCUIT

MC-422000AB72F

2 M-WORD BY 72-BIT DYNAMIC RAM MODULE
FAST PAGE MODE (ECC)

Description

The MC-422000AB72F is a 2,097,152 words by 72 bits dynamic RAM module on which 9 pieces of 16 M

DRAM: uPD4217800 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

* 2,097,152 words by 72 bits organization
« Fast access and cycle time

A AW I Power consumption
. ccess time cycle time (MAX.)
Family (MAX.) (MIN.) ,
Active Standby
MC-422000AB72-60 60 ns 110 ns 5.53 W
383 mW
- R 7 .06 W
MC-422000AB72-70 0ns 130 ns 5.06 (CMOS level input)
MC-422000AB72-80 80 ns 150 ns 459 W

» 2,048 refresh cycles/32 ms
« CAS before RAS refresh, RAS only refresh, Hidden refresh
* 168-pin dual in-line memory module (Pin pitch = 1.27 mm)
« Single +5.0 V £0.25 V power supply

Ordering Information

Access time
Part b i
a‘ number (MAX.) Package Mounted devices
MC-422000AB72F-60 60 ns 168-pin Dual In-line Memory Module | 9 pieces of uPD4217800G5
MC-422000AB72F-70 70 ns (Socket Type) (400 mil TSOP(11))
MC-422000AB72F-80 80 ns Edge connector: Gold plating [Douple side]
The infor ion in this d is subject to change without notice.

Document No. 1C-3542 (Japan)
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Pin Configuration

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

—-l |~<o ~ [RINPN !
z2Jgee~voos

PD and ID Table

Pin Pin Access Time
Name | No. | gons | 70 ns | 80 ns
PD1 | 79 H H H
PD2 | 163 L L L
PD3 | 80 L L L
PD4 | 164 | H H H
PD5 | 81 L L L
PD6 | 165 H L H
PD7 | 82 H H L
PD8 | 166 L L L
IDO | 83 | GND. | GND | GND
ID1 | 167 | GND | GND | GND

Remark H:Von, L: VoL

A0 - A10, BO : Address Inputs

1/00-1/071:

RAS0, RAS2
CAS0, CAS4
WEO, WE2
OE0, OE2

PDE

PD1 - PD8

DO, ID1
Vee
GND
NC

Data Inputs/Outputs

: Row Address Strobe

: Column Address Strobe
: Write Enable.

: Output Enable

: Presence Detect Enable
: Presence Detect Pins

: ldentity Pins

: Power Supply

: Ground

: No connection
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Block Diagram

RASO O0———

RAS2 0

85 o>

WED o—>—

CASO o—[>———z

OE2 0>
WE2 o>

CAS4 D_D—l

1/0 0 O—>
1/0 10—
1/0 2 Oe——
1/0 30—
1/0 4 Oe—]
1/0 5 O=——+
1/0 6 O=——+
1/0 7 o=——|

1108
1107
1106
1105
110 4
1103
1102
1101

CASRAS

E

3 1/0 40 0~——|1/0 1 CASRAS WE
1/0 41 o=—]1/0 2

110 42 0—1/0 3

1O 430——~l104 e

1/0 44 0———+]1/0 5

1/0O 45 0=—|1/0 6

1/0 46 0+——{1/0 7

10 47 o——]1/0 8

OE

1/0 8 o—»]
1/0 9 O——+
1/0 10 Oe——
/0 11 Oe——rf
1/O 12 Oe—+]
1/0 13 0e—>
1/0 14 Oe—]
1/0 15 Oe—

1108
1107
110 6
1105
110 4
1103
1102
1101

OE 1/O 48 o~——=|1/0 1 CASRAS WE
1/0 49 0=—=|1/0 2

1/0 50 o=—=|1/0 3

1/0 561 0=—|1/0 4 D6

1/0 52 0=—=}1/0 5

1/0 53 0=—+|1/0 6

1/0 54 0=—]1/0 7

1/0 55 0=——=]1/0 8

1/0 16 Oe——]
1/0 17 Ow——]
1/O 18 Oe—s]
1/0 19 Oe——s
1/0 20 0=—>
1/0 21 O=—r|
1/0 22 o=——
1/0 23 0+—

1108
1107
1106
1/10 5
/0 4
1/103
110 2
1101

l :
OF 1/0 56 0=——{1/0 1 CASRAS WE
1/0 57 0=——41/0 2
/0 58 0-——={1/0 3
10590+—04
110 60 0~—~{1/0 5
110 61 0~—]1/0 6
/0 62 0=l 110 7
110 630——~{1/08

1/0 24 0+
1/0 25 O=—»
1/0 26 O=—+]
/0 27 Oe——+]
1/0 28 oe——+]
1/0 29 O+—+
1/0 30 o=——
1/0 31 O+l

1108
1107
1106
1105
110 4
1103
1/0 2
1101

:

OE 1/0 64 0=——] /0 1 CASRAS WE
1/0 65 0——]1/0 2

1/0 66 0———{1/0 3
10670—+|1104  pg

110 68 0«—{1/0 5

1/0 69 0-——{1/0 6

1/070 o=—11/0 7

1/0 71 oo 10 8

1/0 32 0-—
1/0 33 0+—+]
1/0 34 O=—+]
1/O 35 Ow——]
1/0 36 0=——+|
1/0 37 0+——+]
1/0 38 O=——+]
1/0 39 Ow——>]

A0 o—>—— A0:D0-D4
BO o—>—— A0:D5-D8

A1-A10 o—>——=D0-D8

Remark DO - D8 : uPD4217800

PDE
PD1 - PD8 Vee or GND

IDO, ID1 O——————— NCor GND

Vec O———2-———-=D0-D8
GND co-c8 Do-D8
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Electrical Specifications Notes 1.2

Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Voltage on any pin relative to GND Vr -1.0to +7.0 \'
Supply voltage Vee -1.0to +7.0 \'
Output current lo 50 mA
Power dissipation Po 1" w
Operating ambient temperature Ta 0to +70 ‘C
Storage temperature Tstg -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 in the operational section of this specification. Exposure to Absolute Maximum Rating
conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Vee 4.75 5.0 5.25 \
High level input voltage Vi 2.4 Vee + 1.0 \
Low level input voltage Vi ‘ -1.0 +0.8 \
Operating ambient temperature Ta 0 70 °C

Capacitance (Ta = 25 °C, f = 1 MHz)

Parameter Symbol Test Condition MIN. TYP. MAX. Unit
Input capacitance Cn A0 - A10, BO 20 pF
o) 'WEO, WE2 20
Cis RASO, RAS2 50
Cu CAS0, CAS4 20
Cis OEO0, OE2 20
Data Input/Output capacitance Cwo 1/00 - 1/071 20 pF
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DC Characteristics (Recommended Operating Conditions unless otherwise noted)

Parameter Symbol Test condition MIN. MAX. | Unit Notes
Operating current [} RAS, CAS Cycling trac = 60 ns 1,054 mA 3,47
tRC = tRC (MIN.) trac = 70 ns 964
lo=0mA
trac = 80 ns 874
Standby current lec2 RAS, CAS > Vin (Min. lo=0mA 82 mA
RAS, CAS > Vcc-0.2V lo=0mA 73
RAS only refresh current lecs RAS Cycling trac = 60 ns 1,054 mA | 3,4,5,7
CAS 2 ViH miNy trac = 70 ns 964
trc = tRC (MIN)
lo =0 mA trRac = 80 ns 874
Operating current lccs RAS < Vi max), CAS Cycling trac = 60 ns 694 mA 3,4,6
(Fast page mode) trc = tPc (MIN.) trac = 70 ns 604
lo=0mA
trac = 80 ns 514
CAS before RAS lccs RAS Cycling trac = 60 ns 1,054 mA 3,4
refresh current tRC = tRC (MIN.) trac = 70 ns 964
lo=0mA
trac = 80 ns 874
Input leakage current hw Vi=0to 6.5V RAS -10 +10 KA
All other pins not under test = 0 V| Others| -5 +1
Output leakage current low Vo=0to 55V -10 +10 HA
Output is disabled (Hi-Z)
High level output voltage Vou lo =-5.0 mA 2.4 "
Low level output voltage Voo lo = +4.2 mA 0.4 \
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AC Characteristics (Recommended Operating Conditions unless otherwise noted) Notes 8.9

Paramster Symbol trac =60 ns | trac = ’70‘ ns | trac =80 ns unit | Notes
: MIN.[ MAX. [MIN.{ MAX. |MIN.| MAX:

Read/Write Cycle Time tre 110 130 150 ns
Read Modify Write Cycle Time tRwe 173 195 215 ns
Fast Page Mode Cycle Time tec 40 45 50 . ns
Read Modify Write Cycle Time (Fast Page Mode) | terwc | 85 | 90 100 ns
Access Time from RAS ' tRac 60 70 80 ns (10,11
Access Time from CAS teac 20 23 25 ns |10, 11
Access Time Column Address tan 35 40 | 45 | ns [10,1m
Access Time from CAS Precharge ' tace 40 45 50 ns 1"
Access Time from OE toea 20 23 25 ns 1
RAS to Column Address Delay Time trAD 15 30 15 35 17 40 ns 10
CAS to Data Setup Time ) toiz 0 . 0 0 . ns 1"
OE to Data Setup Time 1 towz 0 0 0 ns 1
Output Buffer Turn-off ‘Delay Time from CAS torr 0 13 0 15 0 15 ns 12
OE to Data Delay Time toeo 13 15 15 ns
Output Buffer Turn-off Delay Time from 6§ toez 0 13 0 15 0 15 ns 12 -
OE Hold Time o toen | 0 0 0 ns
OE Lead Time Referenced to RAS toes 0 0 0 ns
Transition Time (Rise and Fall) tr 3 50 3 50 3 50 ns
RAS Precharge Time trP 40 50 60 ns
RAS Pulse Width . tRAs 60 | 10,000 | 70 | 10,000 | 80 | 10,000 | ns
RAS Pulse Width (Fast Page Mode) ' trase | 60 [125,000| 70 [125,000( 80 {125,000 ns
RAS Hold Time tsn | 15 18 20 ns
CAS Pulse Width tcas 15 | 10,000 | 18 | 10,000 | 20 | 10,000 ns
CAS Hold Time tesi | 60 70 80 ns
RAS to CAS Delay Time tRcD 20 45 20 50 25 60 ns 10
CAS to RAS Precharge Time terp 5 5 5 ns 13
CAS Precharge Time ' tepn 10 10 10 ns
CAS Precharge Time (Fast Page Mode) tep 10 10 10 ns
RAS Precharge CAS Hold Time trpc 5 5 5 ns
RAS Hold Time from CAS Precharge tRHCP 40 45 50 ns
Row Address Setup Time tasr 5 5 5 ns
Row Address Hold Time tRAH 10 10 12 ns
Column Address Setup Time tasc 0 0 0 ns
Column Address Hold Time tcan 15 15 15 ns
Column Address Lead Time Referenced to RAS | trat 30 35 40 ns
Read Command Setup Time tres 0 0 0 ns
Read Command Hold Time Referenced to RAS | trau 0 0 0 ns 14
Read Command Hold Time Referenced to CAS | tacu 0 0 0 ns 14
WE Hold Time Referenced to CAS twen | 10 10 15 ns 15
WE Pulse Width twp 10 10 15 ns 15
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Parameter Symbol tc=60ns | trac=70ns | twc =80 ns Unit | Notes
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
Data-in Setup Time tos 0 0 0 ns 16
Data-in Hold Time toH 10 15 15 ns 16
Write Command Setup Time twes 0 0 0 ns 17
CAS to WE Delay Time tewo | 38 43 45 ns 17
RAS to WE Delay Time tawo | 93 105 115 ns 17
CAS Precharge to WE Delay Time teewo | 58 65 70 ns 17
Column Address to WE Delay Time tawo | 58 65 70 ns 17
'WE Lead Time Referenced to RAS tawe 25 25 25 ns
WE Lead Time Referenced to CAS towt 15 15 15 ns
CAS Setup Time (CAS before RAS Refresh) tesm 5 5 5 ns
CAS Hold Time (CAS before RAS Refresh) teun 10 10 10 ns
WE Setup Time twsn | 10 10 10 ns
WE Hold Time twir | 15 15 15 ns
Refresh Time trer 32 32 32 ms
Notes
1. All voltages are referenced to GND.
2. After power up, wait more than 100 us and then, execute eight CAS before RAS or RAS only
refresh cycles as dummy cycles to initialize internal circuit.

3. lccy, lees, Iccs and lccs depend on cycle rates (trc and tec).

4. Specified values are obtained with outputs unloaded.

5. Icca is measured assuming that all column address inputs are held at either high or low.

6. lIccs is measured assuming that all column address inputs are switched only once during each

fast page cycle.

7. lcc1 and lccs are measured assuming that address can be changed once or less during RAS < Vi,
max) and CAS 2 ViH (viN..

8. AC measurements assume tr = 5 ns.

9. AC Characteristics test condition

(1) Input timing specification

ViHMN) =24V =mmmmmemmeeeee

ViLmax) = 0.8V -----mmmmmeee- 7

[}
[2; T SR
3
[Z]
=4
n
(4]
2
w

tr

(2) Output timing specification

Vor mingy = 2.4V

VoL maxy = 0.4V
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10. For read cycles, access time is defined as follows:

Input Conditions Access Time Access Time from RAS
trRAD < tRAD (MAX) and trco < tRCD (MAX) | tRAC (MAX.) 7 tRAC (MAX.)
trRAD > trRAD (MAX) and trco < tRCD (MAX) | taA (MAX) tRAD + tAA (MAX.)
trcp > tRCD (MAX.) teac (max.) tRCD + tCAC (MAX.)

trAD (MAX.) and trep (Max.) 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 trep 2 trep (Max.) will not cause any operation problems.

11. Loading conditions are 2 TTLs and 100 pF.

12. torr (max.) and toez (max. define the time at which the output achieves the condition of Hi-Z and
are not referenced to Vou or VoL.

13. tcrp (MiN) requirements should be applied to RAS/CAS cycles.

14. Either trcH (MiNy or trrH (MiN.) should be met in read cycles.

15. twpmin is applied to late write cycles or read modify write cycles. In early write cycles, twcH miN
should be met.

16. tos (i) and toH (i are referenced to the CAS falling edge in early write cycles. In late write
cycles and read modify cycles, they are referenced to the WE falling edge.

17. If twes > twes (min, the cycle is an early write cycle and the data out will remain Hi-Z through the
entire cycle. If tRwp > trwp (MIN.), tcwp 2> tcwb (MIN.), tawp > tawp (viN) and tcpwp = tcpwp (viny, the cycle
is 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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Timing Chart
Please refer to Timing Chart 3, page 397.
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Package Drawing

168 PIN DUAL IN-LINE MODULE (SOCKET TYPE)

A
N
Y VA
« e
S D & D D E - [ =
(OPTIONAL HOLES) L‘ H :;Il”lll“ll”lI|||||l|||”lll||||||||||l|"|||||||||||||||"|||"|” o
& - © > L
J T 1
1 G D E
/e
ARLLELLER TR SRR RN RERniaeeey O
. . ITEM MILLIMETERS __ INCHES
detail of () part detail of ® part A 133.3520.13  5.25:0.006
W B 11.43 0.450
' C  36.83 1.450
4 D 635 0.250
D] ! H IR E 5461 2.150
i G 635 0.250
> X H 1.27 (T.P.)  0.050 (T.P.)
G P 1 8.89 0.350
J 2349 0.925
D K 4218 1.661
L 17.78 0.700
M 254 1,000
N 40MAX. __ 0.158 MAX.
P 1.0 0.039
Q  R20 R0.079
0.005
R 4.020.1 0.15725:002
S 930 $0.118
T 1.2720.1 0.05:0.004
U 40MIN. 0.157 MIN.
V_ 0.25 MAX. _ 0.010 MAX.
W 1.0:0.05 00393993
X 2.54 0.100
Y 30MIN. 0.118 MIN.
Z  30MN. 0.118 MIN.
M168S-50A6
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NEC /

MOS INTEGRATED CIRCUIT

MC-422000LAB72F

3.3 V OPERATION 2 M-WORD BY 72-BIT DYNAMIC RAM MODULE
FAST PAGE MODE (ECC)

Description

The MC-422000LAB72F is a 2,097,152 words by 72 bits dynamic RAM module on which 9 pieces of 16 M

DRAM: uPD4217800L 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

+ 2,097,152 words by 72 bits organization
« Fast access and cycle time

AW | Power consumption
. Access time cycle time (MAX.)
Family (MAX.) (MIN.)
Active Standby
MC-422000LAB72-A60 60 ns 110 ns 3.28 W
MC-422000LAB72-A70 70n 130 n 295 W 147.6 mwW
~422000LAB72- s s : (CMOS level input)
MC-422000LAB72-A80 80 ns 150 ns 2.63 W -

* 2,048 refresh cycles/32 ms
« CAS before RAS refresh, RAS only refresh, Hidden refresh
* 168-pin dual in-line memory module (Pin pitch = 1.27 mm)
« Single +3.3 V 0.3 V power supply

Ordering Information

Part number Ac::;s:):ll)me Package Mountedvdevices
MC-422000LAB72F-A60 60 ns 168-pin Dual In-line Memory Module | 9 pieces of uPD4217800LG5
MC-422000LAB72F-A70 70 ns (Socket Type) (400 mil TSOP(IN))
MC-422000LAB72F-A80 80 ns Edge connector: Gold plating [Double side]

The information in this d is subject to ch without notice.

Document No. M10343EJ5VODSU1
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Pin Configuration

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

_L}———o_ o—_u_
85 |——O GND GND 1
86 [~—=01/036 1/0 0 O=—>{ 2
87 f«—01/037 1/0 1 0=—s{ 3
88 [«—01/0 38 /02 O=—> 4
89 [«—=01/0 39 1030~ 5
90 ——O Ve Vec O—— 6
91 |+=—>01/0 40 1104 0= 7
92 «—>01/0 41 /05 0=l 8
93 [0 1/0 42 1/0 6 O~ 9
[~—>0 |/0 43 1107 o<——£
95 |0 1/0 44 1108 o=—s] 11
96 GND GND O— 12
97 E§ 10 45 0 9 Oe—s] 13
98 110 46 11010 O~—+{ 14
99 1/0 47 I/0 11 O=—s] 15
100 110 48 1710 12 O=—>{ 16
101 f+—>0 /0 49 110 13 0=—>{ 17
102 'cc cco—— 18
103 f«—0 1/0 50 1/0 14 O=—»{ 19
104 |=—=01/0 51 1/0 15 O=—>{ 20
105 J«—0 I/0 52 1/0 16 O=—{ 21
106 fe—=01/0 53 11017 22
107 ——oO0 GND GND 23
105 —one NCo— %
—ON
110 —oO0 vee Vec 26 PD and ID Table
Bk dEsa
—oON "
113 —oONC NC O—— 29 Pin | Pin Access Time
114 —oNC RAS0 O—={ 30 N N
115 —O0 NC OE0 O—={ 31 ame| NO. | 60ns | 70 ns | 80 ns
116 |——O0 GND GND O— gg
17 f—0 A1 A0 O—
113 o A3 A20 gg PD1 79 H H H
119 f=—0A5 A4 O—
g? l«—0 A7 A6 O—] ;33-6/ PD2 | 163 L L L
«—0 A9 A8 O—
122 —ONC A10 O—>= 38 PD3 80 L L L
123 —oONC NC 0— 39
124 |——O0 Vee Vee 0—50 PD4 | 164 H H H
]y Nee—la e e
1
127 F—OGND GND O— 43 PD6 | 165 H L H
1%3 —o”g %o—— i‘é PD7 82 H H L
1
wEsE s
131
132 |«—O PDE WEZ O—>{ 48 PD8 | 166 L L L
igg — EE Eg — ‘é?, D0 | 83 | GND | GND | GND
136 |0 /0 54 1/0 18 O=—»{ 52 ID1 | 167 | GND | GND | GND
S
1 . .
139 1/0 56 110 20 O<—>| 55 Remark H:Vox, L:VouL
140 f+—>0 110 57 1/0 21 O=—>] 56
141 [«—>01/0 58 1/0 22 O=—>{ 57
142 |=—=0 /0 59 0 23 O~—+{ 58
143 59
144 [+—=01/0 60 1/0 24 O=—+{ 60
e
146 :
2 = NS & A0 - A10, BO : Address Inputs
149 [+—=01/0 61 1/0 25 O<—>] 65 . :
150 o 110 62 110280 o 1/0 0 -1/0 71 : Data Inputs/Outputs
151 f+—=01/0 63 1/0 27 O<—{ 67 RASO0, RAS2 : Row Address Strobe
152 ——O GND GND O—— 68 —
}gi e—=0 :/8 gg :;8 gg O—r] z;so; CASO0, CAS4 : Column Address Strobe
e e | W WER : weie Enable
IEZ; }/868 /ovcco_ ;3 OEO0, OE2 : Output Enable
[+—>0 I/ 1/0 32 O=—>{ 74 PDE .
129 316 89 10 35 0 % PDE : Presence Detect Enable
160 1/0 70 1/0 34 O=—>1 76 PD1-PD8 : Presence Detect Pins
161 1/0 71 1/0 35 O=—={ 77 o
162 GND GND O—{ 78 DO, ID1 : Ildentity Pins
163 |—=0 PD2 PD1 O=—{ 79 .
}gg __.oggg Eggm— g? Vee : Power Supply
—=0 5 Oe—Ti .
166 |—=0 PD8 PD7 O~—] 82 ' GND : Ground
B8 el s & NC : No connection
LN O | [ O N |
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Block Diagram

RASO O——————

OE0 o>
WED o>

CASO O_D—J

1/0 0 Oe——+
1/0 1 O=——|
1/0 2 0e—s|
1/0 30—
1/0 4 O=——+|
1/0 5 Oe—|
1/0 6 Oe—|
1/0 7 0——

1/0 8 CASRAS

1107
o6
105 po
1/0 4
03
1102
1101

E

OF

1/0 8 0=—n
1/0 9 Oe——+]
1/0 10 O—+
1/0 11 O=——=|
1/0 12 0=—
1/0 13 Oe——+|
1/0 14 0=—+]
1/0 15 0=—s|

1/0 8 CAS RAS
o7

1106

05 g
1104

1103

1102

1101

1/0 16 0=——»
1/0 17 O=——s|
1/0 18 O=——+
1/0 19 O=——+|
1/0 20 O=—|
1/0 21 O=——s
1/0 22 0=——
1/0.23 0O=——

/0 g CASRAS

1107
1106
1105 D2
1104
1103
1/0 2
1101

1/0 24 0=——»
1/0 25 O+—»
1/0 26 O=——>
1/0 27 O——»
1/0 28 O=——+|
1/0 29 O=——
1/0 30 Oe——r|
1/0 31 0=—»

1/0 8 CASRAS
1107

1106

1106 D3
1/0 4

1103

1/0 2

1101

[T1T

1/0 32 0+—
1/0 33 0+—
1/0 34 0-—s
1/0 35 O=——
1/0 36 O=—
1/0 37 O+—»
1/0 38 O=——

1/0 39 Oe——|

1/0 8 CASRAS
1107

110 6

1105 D4
110 4

1103

110 2

1101

E

[¢]

E

A0 o—>———= A0:D0-D4
BO o—>—= A0:D5-D8
A1-A10 o—>———= D0-D8

Remark DO - D8 : uPD4217800L

RAS20—

OE20—>

WE2 o>

CAS4 o—-[>———l

1/0 40 O=—
1/0 41 O=—r|
1/0 42 O=——+
1/0 43 0=——+
1/0 44 0~—
1/0 45 O=——>
1/0 46 O=—»
1/0 47 O=—»

1101
1102
1103
1104
1105
1106
1107
1108

CASRAS WE OE

1/0 48 O=—+|
1/0 49 O=—
1/0 50 O=—
1/0 51 O=—|
1/0 52 0+-—
1/0 53 O=—+
1/0 54 O=—
1/0 55 Oe——s

1/01
110 2
1103
110 4
1105
1106
1107
1108

1/0 56 O=—s
1/0 57 O=—>]
1/0 58 Oe——+|
1/0 59 O=—
1/0 60 O=—>
1/0 61 O=—>]
1/0 62 O+
1/0 63 0+—

1101
110 2
1103
110 4
1105
1106
1107
1108

1/0 64 O-——>|
1/0 65 O+—>|
1/0 66 Oe—>
1/0 67 0+—
1/0 68 O=—|
1/0 69 O+——>|
1/0 70 O+—+|
1/0 71 0O=—s

1101
110 2
1103
1/0-4
1105
1106
1107
1108

PDE
PD1 - PD8 Vee or GND

IDO, ID1 O—————— NCor GND

Vee O——————-—D0-D8
T 0-C
GND ¢ 8 D0 -D8
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Electrical Specifications Notes 1.2

Absolute Maximum Ratings "

Parameter Symbol Condition Rating Unit
Voltage on any pin relative to GND Vr -0.5to +4.6 \%
Supply voltage Vee -0.5to +4.6 \'
Output current lo 20 mA
Power dissipation Po 1 w
Operating ambient temperature Ta 0 to +70 °C
Storage temperature Tstg -55 to +125 °Cc

Caution Exposing the device to stress above those listed in Absolute Maximum RStings 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
conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Vee 3.0 3.3 3.6 \"
High level input voltage ViH 2.0 Vee + 0.3 "
Low level input voltage Vi -0.3 +0.8 \"
Operating ambient temperature Ta 0 70 °C

Capacitance (Ta =25 °C, f = 1 MHz)

Parameter Symbol Test Condition MIN. TYP. MAX. Unit
Input capacitance Cn A0 - A10, BO 20 pF
Ce. | WEO, WE2 20
Ci RASO, RAS2 50
Cu CAS0, CAS4 20
Cis OEO0, OE2 20
Data Input/Output capacitance Cwo 1/00 -'1/071 20 pF
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DC Characteristics (Recommended Operating Conditions unless otherwise noted)

Parameter Symbol Test condition MiN. MAX. | Unit Notes
Operating current lccr RAS, CAS Cycling trac = 60 ns 910 mA 3,47
tRCc = tRC (MIN) trac = 70 ns 820
lo=0mA I
trac = 80 ns 730 i
Standby current leca RAS, CAS > ViH i) lo=0mA 82 mA ‘S
RAS, CAS 2 Vec-0.2V lo=0mA 41 ;
RAS only refresh current lccs RAS Cycling trac = 60 ns 910 mA : 3,457 é
CAS 2 Vi miny trac = 70 ns 820
trc = tRC (MIN) \ %
lo=0mA trac = 80 ns 730 7
Operating current lcca RAS < ViLmax), CAS Cycling trac = 60 ns 640 mA 3,46 ‘
(Fast page mode) trc = trc (MIN trac = 70 ns 550
lo=0mA
trac = 80 ns 460
CAS before RAS lces RAS Cycling trac = 60 ns 910 mA 3,4
refresh current tRC = tRC (MIN.) trac = 70 ns 820
lo=0mA
trac = 80 ns 730
Input leakage current hw Vi=0to 3.6V RAS -5 +5 A
All other pins not under test = 0 V| Others -5 +1 |
Output leakage current low Vo=0to 36V -5 +5 uA ;"
Output is disabled (Hi-Z) ¥
|
High level output voltage Von lo =-2.0 mA 2.4 H
Low level output voltage Voo lo=+2.0 mA 0.4 \"
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AC Characteristics (Recommended Operating Conditions unless otherwise noted) Notes 8 9

Parameter . ) SYmbol trac = 60 ns trac = 70 ns trac = 80 ns Unit | Notes
MIN. [  MAX. |MIN.| MAX. |MIN.| MAX.

Read/Write Cycle Time tRe 110 130 150 ns
Read Modify Write Cycle Time tRwC 173 195 215 ns
Fast Page Mode Cycle Time tec 40 45 50 ns
Read Modify Write Cycle Time (Fast Page Mode) | terwc | 85 90 100 ns
Access Time from RAS trac 60 70 80 ns |10, 11
Access Time from CAS teac 20 . 23 25 ns |10, 11
Access Time Column Address taa 35 40 45 ns |10, 11
Access Time from CAS Precharge tacp 40 45 50 ns 1
Access Time from OE toea 20 23 25 ns 1
RAS to Column Address Delay Time trAD 15 30 15 35 17 40 ns 10
CAS to Data Setup Time terz 0 ‘ 0 0 ns 1
OE to Data Setup Time toiz 0 0 0 ns 1
Output Buffer Turn-off Delay Time from CAS torF 0 13 0 15 0 15 ns 12
OE to Data Delay Time toeo | 13 15 15 ns
Output Buffer Turn-off Delay Time from OE toez 0 13 0 15 0 15 ns 12
OE Hold Time ‘ tosw | 0 0 0 ns
OE Lead Time Referenced to RAS toes 0 0 0 ns
Transition Time (Rise and Fall) tr 3 50 3 50 3 50 ns
RAS Precharge Time tRP 40 50 60 ns
RAS Pulse Width tRAS 60 | 10,000 | 70 {10,000 | 80 | 10,000 | ns
RAS Pulse Width (Fast Page Mode) tRASP 60 (125,000 70 (125,000 80 [125,000| ns
RAS Hold Time trsn | 15 18 20 ns
CAS Pulse Width tcas 15 | 10,000 | 18 | 10,000 | 20 | 10,000 | ns
CAS Hold Time tesw | 60 70 80 ns
RAS to CAS Delay Time teo | 20 | 45 | 20| 50 |25 | 60 ns | 10
CAS to RAS Precharge Time terp 5 5 5 ns 13
CAS Precharge Time teen 10 10 10 ns
CAS Precharge Time (Fast Page Mode) tep 10 10 10 ns
RAS Precharge CAS Hold Time trReC 5 5 5 ns
RAS Hold Time from CAS Precharge tRHCP 40 45 50 ns
Row Address Setup Time tAsR 5 5 5 ns
Row Address Hold Time tRAH 10 10 12 ns
Column Address Setup Time tasc 0 0 0 ns
Column Address Hold Time tcaH 15 15 15 ns
Column Address Lead Time Referenced to RAS | trac 30 35 40 ns
Read Command Setup Time trcs 0 0 0 ns
Read Command Hold Time Referenced to RAS | taan 0 0 0 ns 14
Read Command Hold Time Referenced to CAS | tack 0 0 0 ns 14
WE Hold Time Referenced to CAS tweh | 10 10 15 ns 15
WE Pulse Width twe 10 10 15 ns 15
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Parameter Symbol toac=60ns | tmc=701ns | tmac =80 ns Unit | Notes
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
Data-in Setup Time tos 0 0 0 ns 16
Data-in Hold Time ton 10 15 15 ns 16
Write Command Setup Time twes 0 0 0 ns 17
CAS to WE Delay Time tewo | 38 43 45 ns 17
RAS to WE Delay Time tawo | 93 105 115 ns 17
CAS Precharge to WE Delay Time teewo | 58 65 70 ns 17
Column Address to WE Delay Time tawp 58 65 70 ns 17
WE Lead Time Referenced to RAS tawe | 25 25 25 ns
WE Lead Time Referenced to CAS tewe 15 15 15 ns
CAS Setup Time (CAS before RAS Refresh) tesh 5 5 5 ns
CAS Hold Time (CAS before RAS Refresh) tewa 10 10 10 ns
WE Setup Time twsh 10 10 10 ns
WE Hold Time twin | 15 15 15 ns
Refresh Time tREF 32 32 32 ms

Notes

b

o0k w

All voltages are referenced to GND.

After power up, wait more than 100 us and then, execute eight CAS before RAS or RAS only

refresh cycles as dummy cycles to initialize internal circuit.
Icca, lccs, leca and lccs depend on cycle rates (trc and tec).
Specified values are obtained with outputs unloaded.

lcca is measured assuming that all column address inputs are held at either high or low.
Icca is measured assuming that all column address inputs are switched only once during each

fast page cycle.

lcc1 and lccs are measured assuming that address can be changed once or less during RAS < Vi

max) and CAS 2 ViH (MIN.).
AC measurements assume tT = 5 ns.
AC Characteristics test condition

(1) Input timing specification

Viiming = 2.0V

Vit max) = 0.8V

(2) Output timing specification

Vo ming = 2.0V

VoL imax) = 0.8 V
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10. For read cycles, access time is defined as follows:

Input Conditions Access Time Access Time from RAS
trAD < tRAD (MAX.) and trco < tRco (MAX.) tRAC (MAX.) tRAC (MAX.)
tRAD > tRAD (MAX.) and trco < tReo (MAX) | tAA (MAX.) tRAD + tAA (MAX.)
tRCD > tRCD (MAX.) tcac (Max) tRCD + tCAC (MAX)

trap (vax.) and trep (vax.) 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 trcp 2 trep (Max.) will not cause any operation problems.

11. Loading conditions are 1 TTL and 100 pF.

12. torr (Max.) and toez (max.) define the time at which the output achieves the condition of Hi-Z and
are not referenced to VoH or Vot.

13. tcre (MmN requirements should be applied to RAS/CAS cycles.

14. Either trcH (viN) Or tRRH (MiN.) should be met in read cycles.

15. twpmin is applied to late write cycles or read modify write cycles. In early write cycles, twcH min.)
should be met.

16. tos vin) and tox (vin are referenced to the CAS falling edge in early write cycles. In late write
cycles and read modify cycles, they are referenced to the WE falling edge.

17. If twes 2 twes (ving, the cycle is an early write cycle and the data out will remain Hi-Z through the
entire cycle. If tRwp > tRwp (MIN.), tcwb > tcwb (MIN.), tawD > tawp (MiN.) and tcpwp 2 tcpwo (miN.), the cycle
is 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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Timing Chart
Please refer to Timing Chart 3, page 397.
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Package Drawing
168 PIN DUAL IN-LINE MODULE (SOCKET TYPE)
A
Y i N
R F E Q T
°' M
3 ‘ L
S — a \
(OPTIONAL HOLES) [ o l ;I:
ot |l
A B T
J 1 |
ITEM MILLIMETERS __INCHES
A 133.35£0.13_ 5.25£0.006
) ) B 11.43 0.450
detail of B part detail of (B) part o 500 a5
D 6.35 0.250
W D2 D1 2.0 0.079
D2 3.125 0.123
E 54.61 2.150
G 6.35 0.250
D D D i D H 127 (TP)  0.050 (T.P.)
= | 8.89 0.350
v J 23.50 0.925
|l p K 4318 1.70
¥ L 17.78 0.700
D1 M 254:013 _ 1.000:0.006
N 4.0 MAX. 0.158 MAX.
P 1.0 0.039
Q R2.0 R0.079
R 4.00.1 0.157+-00%
s $3.0 $0.118
T 1.27£01 0.05£0.004
U 4.0 MIN. 0.157 MIN.
v 0.25 MAX. __ 0.010 MAX.
w 1.0£0.05 0.039%3-993
X 2.56410.10 __ 0.100£0.004
Y 3.0 MIN. 0.118 MIN.
z 3.0 MIN. 0.118 MIN.
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DATA SHEET

NEC / MOS INTEGRATED CIRCUIT
MC-424000AB72F

4 M-WORD BY 72-BIT DYNAMIC RAM MODULE
FAST PAGE MODE (ECC)

Description

The MC-424000AB72F is a 4,194,304 words by 72 bits dynamic RAM module on which 18 pieces of 16 M
DRAM: uPD4217400 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
* 4,194,304 words by 72 bits organization
« Fast access and cycle time

A AW | Power consumption
N ccess time cycle time (MAX.)
Family (MAX.) (MIN.)
Active Standby
MC-424000AB72-60 60 ns 110 ns 10.73 W
MC-424000AB72-70 70 ns 130 ns 9.79 W 430 mW
- . ’ (CMOS level input)
MC-424000AB72-80 80 ns 150 ns 8.84 W

* 2,048 refresh cycles/32 ms

« CAS before RAS refresh, RAS only refresh, Hidden refresh
168-pin dual in-line memory module (Pin pitch = 1.27 mm)
* Single +5.0 V £0.25 V power supply

Ordering Information

Access time
Part numb; M i
art number IMAX.) Package ounted devices
MC-424000AB72F-60 60 ns 168-pin Dual In-line Memory Module | 18 pieces of uPD4217400G3
MC-424000AB72F-70 70 ns (Socket Type) (300 mil TSOP(II))
MC-424000AB72F-80 80 ns Edge connector: Gold plating [Double side]
The infor ion in this d is subject to change without notice.

Document No. 1C-3598 (Japan)
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Pin Configuration

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

U (o} o U
85 ——O GND GNDO—] 1
l«—>01/0 36 1/0 0 O=—> 2
87 |0 1/037 1101 0=—> 3
88 [«~—>0 /0 38 1102 O=—> 4
l«—>0 /0 39 /03 0= 5
8? <—>OVCC gcco'——— 9
1/0 40 1/0 4 O=—>
92 le—>0 /0 41 /050> 8
93 f«—>0 /0 42 /06 9
[«—>0 /0 43 1107 10
D)
95 |0 1/0 44 1/0 8 0=—> 11
96 |——O GND ND 0—— 12
97 |0 1045 1/09 O=—»] 13
l«—>0 1/0 46 1/0 10 O=—> 14
l«—s0 1/0 47 1/0 11 O=—>{ 15
100 j=—O /0 48 /0 12 O=—>{ 16
101 f«—>0 J/O 49 1/0 13 O=—>{ 17
102 |——O Vce Vec 0—— 18
103 f«—=0 I/0 50 1/0 14 O=—>] 19
104 f«<—>0 /0 51 1/0 15 O=—> 20
105 |«—0 I/0 52 1/0 16 O=—»] 21
106 J«—=0 /053 1/0 17 O<=—>f 22
107 |——O GND GND 0—{ 23
108 —ONC NCo—] 24
109 |—O NC NC 0— 25
110 }—O0 Ve Vec O—— 26 PD and ID Table
s S
—O NC O "
Hi ——O NC NC O— gg Pin Pin Access Time
—o NC RASQ O—>
115 [—O NG 028 0] 31 Name | No. | gons | 70 ns | 80 ns
] e
1
118 [«—0 a3 A2 O—wf 34 PD1 | 79 H H H
119 |«—0 A5 5
120 f=—O0 A7 A6 O—>| 36 PD2 | 163 H H H
121 j=—0 A9 o—»{ 37
122 —ONC A100—> 38 PD3 80 L L L
123 —ONC NC 0— 39
2o Vcco——{g PD4 [164 | H H H
125 ——ONC NC 41 PD5 81 L L L
1%‘75 ‘_o——ogrgu eﬁ%o—~ ﬁ% PD6 | 165 H L H
1 1
1%8 ——O NC OE2 O—] 44
129 ——ONC RAS2 O—>{ 45
o VI e e e e T
}gg 4—05ﬁ W\/gzo——— zg PD8 | 166 L L L
134 [—ONC N°g°o—— 50 D0 | 83 | GND | GND | GND
135 ——ONC N 51
136 0 0 54 »/owcg’ﬂ 52 D1 | 167 | GND | GND | GND
W Eo&s  "Gwo %
139 f«—=0 1/0 56 1/0 20 55 Remark H: Von, L:VoL
140 f=—=01/0 57 11021 56
141 }+=—>0 /0 1/0 22 O~—>] 57
142 f=—>0 I/0 59 110 23 58
143 Vee
144 }+=—>0 1/0 60 1/0 24 O<—>1 60
145 —ON o— 61
146 ——ONE ugo—— 2:23 T
147 [—ON o—
148 |——ONC NCo—] 64 A0 - A10, BO : Address Inputs
wESRS g oma 1 1/0 0 - /0 71 : Data Inputs/Outputs
BES w0 K1 ama -4 RASO, RAS2 : Row Address Strobe
153 f=—=0 I/0 64 1/0 28 O<—>{ 69 .
154 o0 % 33801 % ﬁO,C_ASA : Col.umn Address Strobe
}gg ___o‘—>0 :;8(6%75 :;8%?0‘_>O<—> ;; WEO, WE2 : Write Enable
}gg H-——o_ovf)css ./o"a°§°*_o-—~ ;3 OEO0, OE2 : Output Enable
2 —
}(553 ﬁoliggg :;8%30‘—” ;g PDE : Presence Detect Enable
:g; : '°° Z?.S’ "8§3°°Hl. ;; PD1-PD8 Prese.nce Petect Pins
185 —Opm AT o—j LS 1DO, ID1 : Identity Pins
164 —=O PD4 PD3 O<— 80 Vee : Power Supply
165 |—=O PD6 PD5 O~— 81
:gg _o——o IIBDs Fl*ggo_m— g% GND : Ground
1
168 |—O0 Ve Vec O——] 84 NC : No connection
N O | | O N |
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Block Diagram
?
RASO O———————— AAS2 0 i
GE0o—> OE 2 0—>—
WE 0 o—> WE 2 o—>—
CASO o—P>——— CAS4 o—b———-—;
110 0 0o——>{1/0 4 CAS RAS WE OE 110 36 o«~——>{ /0 1 CAS RAS WE OE
110 1 0«—1/0 3 Do 110 37 o«——{ /0 2 0o
110 2 0~—41/0 2 1/0 38 o~——>{1/0 3 .
110 3 0=— 110 1 /0 39 o«——{1/0 4 ;
110 4 o«——>{1/0 4 CAS RAS WE OE 110 40 o~—>{ /0 1 CAS RAS WE OE '5
1105 0——{1/0 3 o1 o4 0e—sli02 o :
110 6 0——{ 110 2 /0 42 o«—— 10 3 ,
10 7 o+—{ 10 1 /0 43 0<——> /0 4
110 8 0~——{1/0 4 CAS RAS WE OE 1/0 44 o~——{1/0 1 CAS RAS WE OE
110 9 0o=—|1/0 3 o2 V045 0—-f02
/0 10 0=—— /0 2 1/0 46 o«——{ 110 3
10 11 o—{1/0 1 110 47 o~——{ 10 4
/0 12 0«——] /0 4 CAS RAS WE OE 1/0 48 0~——>{1/0 1 CAS RAS WE OE
10 13 0~—— 110 3 b3 V049002
/0 14 0=— /0 2 1/0 50 o=——{ 110 3
110 15 o=—— /0 1 110 51 0~—>{ /0 4
110 16 o~——={ 0 4 CAS RAS WE OE 110 52 0«——>{1/0 1 CAS RAS WE OE
110 17 o~——{ 110 3 ba os3o—nio2
1/0 18 o~—— /0 2 1/0 54 o«~——{1/0 3
10 19 o+—— 110 1 1/0 55 o«~—{1/0 4
1/0 20 o~——] /0 4 CAS RAS WE OE 1/0 56 o~——] /0 1 CAS RAS WE OE
110 21 0~——>{1/0 3 b5 os7o—=fi02 .
110 22 0~—{ 110 2 1/0 58 o«——{1/0 3
1/0 23 o~—— /0 1 1/0 59 0~— /0 4
1/0 24 o~—> /0 4 CAS RAS WE OE 110 60 o~—{ /0 1 CAS RAS WE OE
1/0 25 o~—— 110 3 06 oeio—fi02
1/0 26 o~— /0 2 /0 62 o=—{ 110 3
/0 27 0~——] /O 1 10 63 o«——{1/0 4
/0 28 o~——>{ /0 4 CAS RAS WE OE 110 64 0«—{1/0 1 CAS RAS WE OE
/0 29 0~ 1/0 3 o7 Vo5 oe—sell02
1/0 30 o~——{ /0 2 /0 66 o~———= 110 3
1/0 31 0~——=1 1/ 1 110 67 o«—>{1/0 4
/0 32 0«~——>1}j0 4 CAS RAS WE OE 110 68 o«——{ /0 1 CAS RAS WE OE
/0 33 0~—1/0 3 o8 oeso—nio2
1/0 34 O~—>1/0 2 110 70 0+——>{1/0 3
1/0 35 0~——=11/0 1 /10 71 o=—>{1/0 4
A0 O—>—— A0:D0-D8 PDE
80 o—>———= A0:D9-D17 PD1 -PDSZ:l}-— Vec or GND
A1 - A10 0—>————= D0-D17 IDO, ID1 O————————— NC or GND
O—T—> DO-D17
6ND o= 21 DO-D17

Remark DO - D17 : uPD4217400 155
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Electrical Specifications Notes 1.2

Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Voltage on any pin relative to GND Vr -1.0to +7.0 v
Supply voltage Vee -1.0to +7.0 \
Output current lo 50 mA
Power dissipation Po 20
Operating ambient temperature Ta 0to +70 °C
Storage temperature Tstg -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 in the operational section of this specification. Exposure to Absolute Maximum Rating

conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Vee 4.75 5.0 5.25 \
High level input voltage Vin 2.4 Vee + 1.0 \"
Low level input voltage Vi -1.0 +0.8 \"
Operating ambient temperature Ta 0 70 ‘c

Capacitance (Ta = 25 °C, f = 1 MHz)

Parameter Symbol Test Condition MIN. TYP. MAX. Unit
Input capacitance Cn A0 - A10, BO 20 pF
Ci WEO, WE2 20
Cis RASO0, RAS2 78
Cu CASO, CAS4 20
Cis OEO0, OE2 20
Data Input/Output capacitance Cwo 1/00 - 1/071 20 pF
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DC Characteristics (Recommended Operating Conditions unless otherwise noted)

Parameter. Symbol Test condition MIN. MAX. | Unit Notes
Operating current leca RAS, CAS Cycling trac = 60 ns 2,044 mA 3,4,7
the = tAC (MIN) trac = 70 ns 1,864
lo=0mA
trac = 80 ns 1,684
Standby current lcc2 RAS, CAS 2 Vii v, lo=0 mA 100 mA
RAS, CAS 2 Vec - 0.2V lo=0mA 82
RAS only refresh current Ices RAS Cycling trac = 60 ns 2,044 mA | 3,4,5,7
CAS 2 ViH (M) trac = 70 ns 1,864
tRC = tRC (MIN.)
lo=0mA trac = 80 ns 1,684
Operating current leca RAS < ViLmaxy, CAS Cycling trac = 60 ns 1,324 mA 3,4,6
(Fast page mode) tPc = tec (MINg trac = 70 ns 1,144
lo=0mA
trac = 80 ns 964
CAS before RAS lecs RAS Cycling trac = 60 ns 2,044 mA 3,4
refresh current tRC = tRC (MIN) trac = 70 ns 1,864
lo=0mA
trac = 80 ns 1,684
Input leakage current hw Vi=0to55V RAS -10 +10 PA
All other pins not under test = 0 V Others -5 +1
Output leakage current low Vo=0t0o5.5V -10 +10 HA
Output is disabled (Hi-2)
High level output voltage Vou lo = -5.0 mA 2.4
Low level output voltage VoL lo = +4.2 mA 0.4
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AC Characteristics (Recommended Operating Conditions unless otherwise noted) Notes 8.9

Parameter Symbol trac = 60 ns | trac=70ns | trac =80 ns unit. | Notes
MIN.| MAX. |MIN.| MAX. |MIN.| MAX.

Read/Write Cycle Time tre 110 130 150 ns
Read Modify Write Cycle Time tawc 175 195 220 ns
Fast Page Mode Cycle Time tec 40 45 | 50 ns
Read Modify Write Cycle Time (Fast Page Mode) | teawc | 85 90 105 ns
Access Time from RAS ' tRAC 60 ) 70 80 ns |10, 11
Access Time from CAS teac 20 23 25 ns |10, 11
Access Time Column Address taa 35 40 45 ns (10,11
Access Time from CAS Precharge tace 40 45 50 ns 1
Access Time from OE toea 20 23 25 ns 1
RAS to Column Address Delay Time | taao 15 30 15 35 17 40 ns 10
CAS to Data Setup Time tewz 0 0 0 ns 11
OE to Data Setup Time torz 0 0 0 ns 1
Output Buffer Turn-off Delay Time from CAS torF 0 15 0 15 0 20 ns 12
OE to Data Delay Time toeo 15 15 20 ns
Output Buffer Turn-off Delay Time from OE toez 0 15 0 15 0 20 ns 12
OE Hold Time tosw | 0 0 0 ns
OE Lead Time Referenced to RAS toes 0 0 0 ns
Transition Time (Rise and Fall) tr 3 50 3 50 3 50 ns
RAS Precharge Time tap 40 50 : 60 ns
RAS Pulse Width tRAs 60 | 10,000 { 70 | 10,000 | 80 | 10,000 | ns
RAS Pulse Width (Fast Page Mode) trase | 60 |125,000| 70 [125,000( 80 {125,000| ns
RAS Hold Time thsw | 15 18 20 ns
CAS Pulse Width tcas 15 | 10,000 | 18 | 10,000 | 20 | 10,000 ns |
CAS Hold Time tesh | 60 70 80 ns
RAS to CAS Delay Time to | 20 | 40 | 20| 50 | 25 | 60 ns | 10
CAS to RAS Precharge Time terp 5 5 5 ne 13
CAS Precharge Time teen 10 10 10 ns |
CAS Precharge Time (Fast Page Mode) tep 10 10 10 ns !
RAS Precharge CAS Hold Time trpc 5 5 5 nis
RAS Hold Time from CAS Precharge tauce | 40 45 50 ns
Row Address Setup Time task 5 5 5 ns
Row Address Hold Time tRAH 10 10 12 ns
Column Address Setup Time tasc 0 0 0 ns
Column Address Hold Time tean 15 15 15 ns
Column Address Lead Time Referenced to RAS | tra 30 35 40 ns
Read Command Setup Time trcs 0 0 0 ns
Read Command Hold Time Referenced to RAS | tax ] 0 0 ns 14
Read Command Hold Time Referenced to CAS | tacu 0 0 0 ns 14
WE Hold Time Referenced to CAS twen | 10 10 15 ns 15
WE Pulse Width twe 10 10 15 ns 15
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Parameter Symbol tanc = 60 ns tanc = 70 s tanc = 80 ns Unit | Notes
MIN. | MAX. [ MIN. | MAX. [ MIN. | MAX.
Data-in Setup Time tos 0 0 0 ns 16
Data-in Hold Time tow 10 15 15 ns 16
Write Command Setup Time twes 0 0 0 ns 17
CAS to WE Delay Time tewo | 40 43 50 ns 17
RAS to WE Delay Time tawo | 95 105 120 ns 17
CAS Precharge to WE Delay Time terwo | 58 65 70 ns 17
Column Address to WE Delay Time tawo 60 65 75 ns 17
'WE Lead Time Referenced to RAS tRwL 25 25 25 ns
WE Lead Time Referenced to CAS towt 15 15 15 ns
CAS Setup Time (CAS before RAS Refresh) tesr 5 5 5 ns
CAS Hold Time (CAS before RAS Refresh) teHR 10 10 10 ns
WE Setup Time twsa | 10 10 ] 10 ns
WE Hold Time twin | 15 15 | 15 ns
Refresh Time . tREF 32 32 32 ms
Notes
1. All voltages are referenced to GND.
2. After power up, wait more than 100 us and then, execute eight CAS before RAS or RAS only
refresh cycles as dummy cycles to initialize internal circuit.
3. lcce, lecs, leca and lecs depend on cycle rates (trc and tec).
4. Specified values are obtained with outputs unloaded.
5. lcca is measured assuming that all column address inputs are held at either high or low.
6. lccs is measured assuming that all column address inputs are switched only once during each
fast page cycle.
7. lccr and lccs are measured assuming that address can be changed once or less during RAS < ViL
max) and CAS 2 ViH miN..
8. AC measurements assume t7 = 5 ns.
9. AC Characteristics test condition

(1) Input timing specification

R A

Vit max) = 0.8V =mmmmmmmeeo--

'
i
'
'
|
'
'
|
|

tr=5ns

=4
n
[, 1 PR
>
»

(2) Output timing specification

Vor miny = 2.4V

VoL max) = 0.4V
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NEC MC-424000AB72F

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

Input Conditions Access Time Access Time from RAS
trao < trap (MAX) and tncﬁ < tReD (MAX.) | tRAC (MAX.) tRAC (MAX.)
trRAD > tRAD (MAX) and tRco < tRCD (MAX.) | tAA (MAX.) tRAD + tAA (MAX)
tRcO > tRCD (MAX.) tcAC (MAX.) tRCD + tCAC (MAX.)

trAD (Max.) and trco (Max.) 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 2 tRAD (MAX.)
and trcp 2 treo (Max.) will not cause any operation problems.

11. Loading conditions are 2 TTLs and 100 pF.

12. torr (Max.) and toez (max.) define the time at which the output achieves the condition of Hi-Z and
are not referenced to Vou or VoL.

13. tcap miNg requirements should be applied to RAS/CAS cycles.

14. Either tacH (MIN. OF tRRH (miN) should be met in read cycles.

15. twemin. is applied to late write cycles or read modify write cycles. In early write cycles, twcH (MIN)
should be met.

16. tos vin) and ton (viny are referenced to the CAS falling edge in early write cycles. In late write
cycles and read modify cycles, they are referenced to the WE falling edge.

17. If twes 2 twes (vinu, the cycle is an early write cycle and the data out will remain Hi-Z through the
entire cycle. If trwp > tRwp (MIN.), tcwD > tcwp (MIN.), tAWD > tawp (MIN.) and tcPwp > tcPwo (MiIN.), the cycle
is 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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Timing Chart
Please refer to Timing Chart 3, page 397.
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NEC MC-424000AB72F

Package Drawing

168 PIN DUAL IN-LINE MODULE (SOCKET TYPE)

S
(OPTIONAL HOLES)
J
) . ITEM MILLIMETERS __ INCHES
detail of (® part detail of ® part A 133.3520.13 _5.25£0.006
W B 11.43 0.450
c 36.83 1.450
D 6.35 0.250
m ﬂ mﬂx D ' D E 54.61 2.150
1 G 6.35 0.250
> H 127 (T.P) _ 0.050 (T.P.)
D P | 8.89 0.350
J 23.495 0.925
D K 42.18 1.661
L 17.78 0.700
M 25.4 1.000
N 2.0 MAX. 0.158 MAX.
P 1.0 0.039
Q R2.0 R0.079
R 4.0:0.1 0.157+3-99%
S $3.0 $0.118
T 1.270.1 0.05:0.004
U 2.0 MIN. 0.157 MIN.
v 0.25 MAX. __ 0.010 MAX.
w 1.0£0.05 0.039:0.002
X 254 MIN. __ 0.100 MIN.
Y 3.0 MIN. 0.118 MIN.
z 3.0 MIN. 0.118 MIN.
M168S-50A2
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DATA SHEET

‘li
1
i

NEC/

MOS INTEGRATED CIRCUIT

MC-424000AC72F

4 M-WORD BY 72-BIT DYNAMIC RAM MODULE

FAST PAGE MODE (ECC)

Description

The MC-424000AC72F is a 4,194,304 words by 72 bits dynamic RAM module on which 18 pieces of 16 M

DRAM: uPD4216400 are assembled.

This moduie 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
* 4,194,304 words by 72 bits organization
« Fast access and cycle time

Power consumption
X Access time R/W cycle time (MAX.)
Family (MAX.) (MIN.)

Active Standby
MC-42400CAC72-60 60 ns 110 ns 8.84 W
MC-424000AC72 70 130 7.90 W 430 mW

-424000AC72-70 ns ns B (CMOS level input)

MC-424000A¢:72-80 80 ns 150 ns 6.95 W

4,096 refresh cycles/64 ms
CAS before RAS refresh, RAS only refresh, Hidden refresh
168-pin dual in-line memory module (Pin pitch = 1.27 mm)
Single +5.0 V £0.25 V power supply

Ordering Information

Access time
Part numb, t i
art number (MAX.) Package Mounted devices
MC-424000AC72F-60 60 ns 168-pin Dual In-line Memory Module | 18 pieces of uPD4216400G3
MC-424000AC72F-70 70 ns (Socket Type) (300 mil TSOP(II))
MC-424000AC72F-80 80 ns Edge connector: Gold plating [Double side] /
The infor ion in this d is subject to change without notice.

PSSy -t

Document No. 1C-3549 (Japan)
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NEC k MC-424000AC72F

Pin Configuration

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

_U_.o_ —_o_———LI—
85 —o GND GND 1
86 f«—=01/036 1100 2
87 |«—»0 /037 /01 0=—>{ 3
=
90 ——O Vee /c\)/cco—— 6
91 l«—>0 /0 40 110 40— 7
92 le—>0 |0 41 /05 O0«—>{ 8
=R ]
C >
95 f«—»0 |/O 44 1/0 8 O=—>1 11
96 |——o0 GND GND 0—] 12
97 f«—>01/0 45 1/0 9 O=—»{ 13
98 te—>0 /0 46 1/0 10 O=—>1 14
99 f«—»0 /0 47 1/0 11 O=—n1 15
100 f«—>0 1/0 48 12 0=—>] 16
101 }e—>0 /0 49 1/0 13 O=—n] 17
102 }—o0 Vcc Vec 0——{ 18
103 J«—0 /0 50 1/0 14 O=—>{ 19
104 p=—>0 /O 51 /O 15 O=—>{ 20
105 f«—=01/0 52 1/0 16 O=—nf 21
106 fe—0 I/O 53 1/0 17 Oe—>f 22
107 }—o0 GND GND 0—{ 23
108 —oONC NC o— 24
109 —oONC NC O—— 25
110 —oOvee Vec 0——| 26 PD and ID Table
1 NC ggw 27
112 NC o—»{ 28 "
113 —ONC NC O——{ 29 Pin | Pin Access Time
114 —oNC R 30
115 |—o NG £0 O—] 31 Name | No. | gons | 70 ns | 80 ns
116 }—o0 GND GND 0— 32
eE=3a e ? PD1 | 79| H H H
19 j—o0a5 A4 0—>1 35
120 f—0 A7 A6 O—>1 36 PD2 | 163 H H H
121 f«—O0 A9 A8 O—>{ 37
122 f+—O A1 A10 0—>] 38 PD3 | 80 L L L
123 —ONC NC 0— 39
124 }—O Vcc . Vee O0—1 40 PD4 | 164 H H H
125 —ONC NC O—1 41 PD5 81 L L L
126 }«—0BO NC O— 42 - -
127 |——O GND GND O——{ 43 PD6 | 165 H L H
mEsk e
130 [—o NG CASE O—»] 48 PD7 | 82 H H L
}g; o wcg%o__.° pid PD8 | 166 | L L L
133 |—0 Vi o—] 49
134 —o NC N o—] 50 D0 | 83 | GND | GND | GND
135 F—oONC NC O—] 51
136 [«—=01/054 1/0 18 O=—>1 52 ID1. | 167 | GND | GND | GND
et e

«—>0 /0 56 1/O 20 O~—>] 55 Remark H:Vos, L:Vou

140 f+—0 /057 1/0 21 O=—>] 56
141 j=—>0 I/0 58 1/0 22 O« 57
142 j+—>0 1059 /0 23 O=—>1 58
143 Vee Ve 59
144 1/0 60 1/0 24 O<—>{ 60
145 |——O NC NC 0— 61
14 —oNe Neo—] &
148 }——O NC NCO—] 64 A0 - A11, BO : Address Inputs-
}49 ‘...o,,ogé .,"8330._. g 1/0 0 - 1/O 71 : Data Inputs/Outputs
151 }«—>01/0 63 110 27 O=—>{ 67 RASO RASD - .
:gg ‘-—.g%%‘ VS”;'?;Q‘__C’ g RASO, RAS2 : Row Address Strobe
122 01088 g omi B ‘ CASO, CAS4 : Col'umn Address Strobe
1% k——ouvggg g -ome AN WEO, WE2 : Write Enable
157 —0 Vee Vee 04—-‘0— 73 OEO, OE2 : Output Enable
}% “’°Hol,’8§ %350._. 3; PDE : Presence Detect Enable
160 f=—=0 1/0 70 34 O=—>{ 76 . i
:g; —_o_,og'/%é, Vv:éﬁgo——-o" -7,; PD1-PD8 : Prese'nce Petect Pins
163 |—=0 PD3 201 o1 29 1D0, ID1 : ldentity Pins
164 |—>O P PD3 O<—{ 80 Vee : Power Supply
165 |—=0 PD6 PDS O=—{ 81
166 }—=0 PD8 PD7 O=— 82 GND : Ground
167 |—o D1 D0 0— 83 . .
168 }—O Vee Vec O——] 84 NC : No connection

[ N___O | [ O N |
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NEC MC-424000AC72F

Block Diagram

RASO O——— RAS2 0—
OE0o—> OE20—>
WEG o—> Wz o>
CASO o—P>— CASE o—P>—y
1/0 0 0~——1/0 4 CAS RAS WE OE 1/O 36 0«~——> /0 1 CAS RAS WE OE 3
1/0 1 0=——=1/0 3 Do 1/0 37 0=—={1/0 2 D3 :
110 2 o=—{1/0 2 1/0 38 0«—>11/0 3 ‘;
/0 3 0«——»11/0 1 11039 0—{1/0 4 .
b4 b 44
1/0 4 o«~——~ 10 4 CAS RAS WE OE 110 40 0«—] |0 1 CAS RAS WE OE
1/0 5 0~—1/0 3 o1 Wosro——fio2 o i
110 6 o~—— /0 2 1/0 42 0+—1/0 3 ,,
1107 o—1/0 1 /0 43 0«—1/0 4 :
] N |
1/0 8 o«——=1/0 4 CAS RAS WE OE 110 44 o«—] 0 1 CAS RAS WE OE
1109 0~—>1/03 b2 oaso—-yo2 i
1/0 10 0O=——={1/0 2 1/0 46 o=—11/0 3 )
1/0 11 0=——{1/0 1 1/0 47 o«—{1/0 4 :
P 111 444y |
110 12 0+——11/0 4 CAS RAS WE OE 110 48 0«~—] 10 1 CAS RAS WE OE ~<
1/0 13 0«—11/0 3 03 1/0 49 O~——»{ /O 2 12 ‘
1/0 14 o—] 110 2 /0 50 o=—]1/0 3
1/0 15 0—11/0 1 110 51 0«—] 110 4
T 111 Pyt
1/0 16 o«——11/0 4 CAS RAS WE OE 1/0 52 o1 CAS RAS WE OE S
11017 o=—{1/0 3 D4 rosso—-o2 oo §
1/0 18 0=—— 1/0 2 1/0 64 0«——1/0 3 i
1/019 0+—1/0 1 1/0 55 0o~—— 1/0 4 f

|._
|<-—
-
QU
|
|<—4

1/0 20 o«———={1/0 4 CAS RAS 1/0 56 o«——> /0 1 CAS RAS WE OE

1/0 21 0=~——11/0 3 D5 1/0 67 0=——>11/0 2 D14 [}
110 22 o=—{1/0 2 1/0 58 o=—= /0 3
110 23 10 1 1/0 59 0~—11/0 4
1/O 24 o~——]1/0 4 CAS RAS WE OE 1/0 60 o«—J /0 1 CAS RAS WE OE i
1/0 25 0«—{1/0 3 06 oe10—-y02 h
1/0 26 0~——11/0 2 110 62 o«——]1/0 3 |
1/0 27 o=—{1/0 1 1/0 63 0o=—{1/0 4 i
BRI S |
1/0 28 o«——»]1/0 4 CAS RAS WE OE 1/0 64 o——> /0 1 CAS RAS WE OE ‘
/0 29 o«—{1/0 3 0 65 0o~—11/0 2 f
m3oo—-sfo2 %7 yoeso—-lioz P18 ;
1/0 31 o=—{1/0 1 110 67 110 4
1/0 32 o~——>{1/0 4 CAS RAS WE OE 1/0 68 o~——{1/0 1 CAS RAS WE OE
/0 33 0=—11/0 3 08 voegoe—=i02
1/0 34 0~—11/0 2 1/0 70 o«—11/0 3
1/0 35 0«— /0 1 /0 71 o~—]1/0 4
A0 O—>——= A0:D0-D8 PDE
80 0—>———= A0:D9-D17 PD1 -PDBZ:L—— Vec or GND
A1-A11 o—>——— D0-D17 IDO, ID1 O————————— NC or GND
O—T’ D0-D17
oNp o— =1L D0-D17

Remark DO - D17 : uPD4216400 165



NEC MC-424000AC72F

Electrical Specifications Notes 1.2

Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Voltage on any pin relative to GND Vr ’ -1.0to +7.0 Vv
Supply voltage Vee -1.0to +7.0 Vv
Output current lo 50 mA
Power dissipation Po 20 w
Operating ambient temperature Ta . 0 to +70 °C
Storage temperature Tstg ~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 in the operational section of this specification. Exposure to Absolute Maximum Rating
conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Vee 4.75 5.0 5.25 v
High level input voltage Vin 2.4 Vee + 1.0 \%
Low level input voitage Viu -1.0 +0.8 \
Operating ambient temperature Ta 0 70 °C

Capacitance (Ta = 25 °C, f = 1 MHz)

Parameter Symbol Test Condition MIN. TYP. MAX. Unit
Input capacitance . Cn AO - A11, BO 20
Cu WEQ, WE2 20
Ci RASO0, RAS2 78 pF
Cu CASO0, CAS4 ' 20
Cs OEO0, OE2 20
Data Input/Output capacitance Cwo 1/00 - 1/071 20 pF
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NEC

MC-424000AC72F

DC Characteristics (Recommended Operating Conditions uniess otherwise noted)

Parameter Symbol Test condition MIN. MAX. | Unit Notes
Operating current Iccr RAS, CAS Cycling trac = 60 ns 1,684
the = tRC (MIN.) trac = 70 ns 1,504 | mA | 3,4,7
lo =0 mA
trac = 80 ns 1,324
Standby current lec2 RAS, CAS > ViH (MmN, lo=0mA 100 mA
RAS, CAS 2 Vcc- 0.2V lo =0 mA 82
RAS only refresh current lees RAS Cycling trac = 60 ns 1,684
CAS 2 Vin min trac = 70 ns 1,504 | mA | 3,4,5,7
trRC = tRC (MIN.)
lo=0mA trac = 80 ns 1,324
Operating current lccs RAS < Vi maxy, CAS Cycling trac = 60 ns 1,324
(Fast page mode) tec = tec (MIN) trac = 70 ns 1,144 mA 3,4,6
lo=0mA
trac = 80 ns 964
CAS before RAS lccs RAS Cycling trac = 60 ns 1,684
refresh current tAC = tRC (MIN.) trac = 70 ns 1,504 | mA 3,4
lo =0 mA
trac = 80 ns 1,324
Input leakage current hw Vi=0to55V RAS -10 +10
All other pins not under test = 0 V| Others -5 +1 KA
Output leakage current low Vo=0to 5.5V 10 10
Output is disabled (Hi-Z) - * HA
High level output voltage Von lo = -5.0 mA 2.4 \
Low level output voltage Voo lo=+4.2 mA 0.4 \
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NEC MC-424000AC72F_

AC Characteristics (Recommended Operating Conditions unless otherwise noted) Notes 8. 9

Parameter Symbol trac=60ns | trac=70ns | trac =80 ns Unit | Notes
) MIN.| MAX. |MIN.| MAX. |MIN.| MAX.

Read/Write Cycle Time tre 110 130 150 ns
Read Modify Write Cycle Time trRwe 175 195 220 ns
Fast Page Mode Cycle Time tec 40 45 50 ns
Read Modify Write Cycle Time (Fast Page Mode) tPRWC 85 90 105 ns
Access Time from RAS trac 60 70 80 ns |10, 11
Access Time from CAS teac 20 23 25 ns |10, 11
Access Time Column Address taa 35 40 45 ns |10, 11
Access Time from CAS Precharge tacp 40 45 50 ns 1
Access Time from OE toea 20 23 25 ns 1
RAS to Column Address Delay Time tRAD 15 30 15 35 17 40 ns 10
CAS to Data Setup Time tewz 0 0 0 ns 1"
OE to Data Setup Time toLz 0 0 0 ns 1
Output Buffer Turn-off Delay Time from CAS torr 0 15 0 15 0 20 ns 12
OE to Data Delay Time toeo 15 15 20 ns
Output Buffer Turn-off Delay Time from OE toez 0 15 0 15 0 20 ns 12
OE Hold Time toew 0 0 0 ns
OE Lead Time Referenced to RAS toes 0 0 0 ns
Transition Time (Rise and Fall) tr 3 50 3 50 3 50 ns
RAS Precharge Time tre 40 50 60 ns
RAS Pulse Width tras 60 | 10,000 | 70 | 10,000 | 80 | 10,000 | ns
RAS Pulse Width (Fast Page Mode)  trase 60 |125,000| 70 |125,000| 80 |125,000( ns
RAS Hold Time tRsH 15 18 20 ns
CAS Pulse Width tcas 15 | 10,000 | 18 | 10,000 | 20 | 10,000 | ns
CAS Hold Time tesw | 60 70 80 ns
RAS to CAS Delay Time trco 20 40 20 50 25 60 ns 10
CAS to RAS Precharge Time terp 5 5 5 ns 13
CAS Precharge Time tepn 10 10 10 ns
CAS Precharge Time (Fast Page Mode) tep 10 10 10 ns
RAS Precharge CAS Hold Time tapc 5 5 5 ns
RAS Hold Time from CAS Precharge truce | 40 45 50 ns
Row Address Setup Time tasr 5 5 5 ns
Row Address Hold Time tRAH 10 10 12 ns
Column Address Setup Time tasc 0 0 0 ns
Column Address Hold Time tcan 15 15 15 ns
Column Address Lead Time Referenced to RAS | tra 30 35 40 ns
Read Command Setup Time tres 0 0 0 ns
Read Command Hold Time Referenced to RAS | taan 0 0 0 ns 14
Read Command Hold Time Referenced to CAS | tacu 0 0 0 ns 14
WE Hold Time Referenced to CAS tweH 10 10 15 ns 15
WE Pulse Width twe 10 10 15 ns 15
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NEC

MC-424000AC72F

Parameter Symbol trac =60 ns | trac=70ns | trac=80ns Unit | Notes
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
Data-in Setup Time tos 0 0 0 ns 16
Data-in Hold Time toH 10 15 15 ns 16
Write Command Setup Time twes 0 0 0 ns 17
CAS to WE Delay Time tewo | 40 43 50 ns 17
RAS to WE Delay Time tawp | 95 105 120 ns 17
CAS Precharge to WE Delay Time tebwn | 58 65 70 ns 17
Column Address to WE Delay Time tawo 60 65 75 ns 17
'WE Lead Time Referenced to RAS twe | 25 25 25 ns
WE Lead Time Referenced to CAS towt 15 15 15 ns
CAS Setup Time (CAS before RAS Refresh) tesk 5 5 5 ns
CAS Hold Time (CAS before RAS Refresh) tonn 10 10 10 ns
WE Setup Time twsh 10 10 10 ns
WE Hold Time twin | 15 15 15 ns
Refresh Time tRer 64 64 64 ms
Notes
1. All voltages are referenced to GND.
2. After power up, wait more than 100 us and then, execute eight CAS before RAS or RAS only
refresh cycles as dummy cycles to initialize internal circuit.
3. lccy, lecs, Icca and lccs depend on cycle rates (trc and tec).
4. Specified values are obtained with outputs unloaded.
5. lcca is measured assuming that all column address inputs are held at either high or low.
6. lccs is measured assuming that all column address inputs are switched only once during each
fast page cycle.
7. lcct and Iccs are measured assuming that address can be changed once or less during RAS < Vi
wax,) and CAS 2 Vin MiN..
8. AC measurements assume t7 = 5 ns.
9. AC Characteristics test condition

(1) Input timing specification

ViHming = 24V mmmmmmmemoemeeee 7
Vit max) = 0.8V ==mememmeeoo--

7

tr=5ns tr=56ns

(2) Output timing specification

Vo miny = 2.4V

Vou max) = 0.4V
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NEC MC-424000AC72F

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

Input Conditions Access Time Access Time from RAS
trAD < tRAD (MAX.) and trRCD < tRCD (MAX) | tRAC (MAX.) tRAC (MAX.)
trAD > tRAD (Max.) and trco < tRep (MAX) | tAa (MAX.) trRAD + tAa (MAX.)
treD > tRCD (MAX.) tcac (Max.) treo + tcAc (MAX.)

traD (MAX.) and trco (max.) 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 traD 2 tRAD (MAX.)
and trep > trep (ax.) will not cause any operation problems.

11. Loading conditions are 2 TTLs and 100 pF.

12. torr (max.) and toez (max. define the time at which the output achieves the condition of Hi-Z and
are not referenced to Vou or VoL.

13. tcrp (min) requirements should be applied to RAS/CAS cycles.

14. Either trcH (viN.) O trRRH (MIN) should be met in read cycles.

15. twemiN, is applied to late write cycles or read modify write cycles. In early write cycles, twcH (MmN
should be met.

16. tos (viN) and toH (viN. are referenced to the CAS falling edge in early write cycles. In late write
cycles and read modify cycles, they are referenced to the WE falling edge.

17. If twes 2 twes (min.), the cycle is an early write cycle and the data out will remain Hi-Z through the
entire cycle. If tawp 2 tRwb (MiN.), tcwD 2 tcwb (MIN.), tawd > tawp (viN.) and tcpwp 2 tcpwo (MiIN.), the cycle
is 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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Timing Chart
Please refer to Timing Chart 3, page 397.
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NEC MC-424000AC72F

Package Drawing

168 PIN DUAL IN-LINE MODULE (SOCKET TYPE)

A
N
Y z
5 = éf—j’
s l D D D D D D - % =
.
(OPT'ONAL HOLES) .'“ Hllllll1lIlIllllllllllllllllllllllID JlllIlIlIIlllIllllIllIlllllllllllllllllllllﬂ
HT[ N >
J 1 K
I G C D E '
/e
ILRERREERR R SIREERER R R o
, . ITEM MILLIMETERS _ INCHES
detail of @ part detail of ® part A 133.35:0.13 _ 5.25£0.006
W B 11.43 '0.450
c 36.83 1.450
D 6.35 0.250
E] [!]j_ < m ! E] E 54.61 2.150
T G 6.35 0.250
H 1.27 (T.P) _ 0.050 (T.P.)
D p | 8.89 0.350
J 23.495 0.925
D K 42.18 1.661
L 17.78 0.700
M 254 1.000
N 4.0 MAX. 0.158 MAX.
P 1.0 0.039
Q R2.0 RO0.079
R 4.020.1 0.157+3-99%
S $3.0 $0.118
T 1.27£0.1 0.05:0.004
U 4.0 MIN. 0.157 MIN.
v 0.25 MAX. __ 0.010 MAX.
W 1.020.05 0.039+0.002
X 254 MIN. __ 0.100 MIN.
Y 3.0 MIN. 0.118 MIN.
z 3.0 MIN. 0.118 MIN.
M168S-50A2
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PRRELIMINARY DATA SHEET

NEC /

MOS INTEGRATED CIRCUIT

MC-424000LAB72F

3.3 V OPERATION 4 M-WORD BY 72-BIT DYNAMIC RAM MODULE
FAST PAGE MODE (ECC)

Description

The MC-424000LAB72F is a 4,194,304 words by 72 bits dynamic RAM module on which 18 pieces of 16 M

DRAM: uPD4217400L 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

* 4,194,304 words by 72 bits organization
« Fast access and cycle time

Ao . AW cycle ti Power consumption
. cess time cycle time (MAX.)
Family (MAX.) (MIN.)

Active Standby

MC-424000LAB72-A60 60 ns 110 ns 6.52 W
180 mW

MC-424000LAB72-A70 70 ns 130 ns 5.87TW (CMOS level input)
MC-424000LAB72-A80 80 ns 150 ns 5.22W

* 2,048 refresh cycles/32 m:

S

» CAS before RAS refresh, RAS only refresh, Hidden refresh
* 168-pin dual in-line memory module (Pin pitch = 1.27 mm)
+ Single +3.3 V 0.3 V power supply

Ordering Information

Access time A .

Part number (MAX.) Package Mounted devices
MC-424000L AB72F-A60 60 ns 168-pin Dual In-line Memory Module | 18 pieces of uPD4217400LG3
MC-424000LAB72F-A70 70 ns (Socket Type) (300 mil TSOP(I1))
MC-424000LAB72F-A80 80 ns Edge connector: Gold plating [Double side]

The Inf: lon in this d is subject to ch without notice.

Document No. M10520EJ5V0DSU1
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NEC ; : MC-424000LAB72F

Pin Configuration

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

1
2
3
4
5
6
7
8
9
1

o

PD and ID Table

Pin | Pin Access Time

Name | No. | gons | 70 ns | 80 ns
PD1 | 79
PD2 | 163
PD3 | 80
PD4 | 164
PDs | 81
PDs | 165
PD7 | 82
PD8 | 166
o | 83| GND | GND | GND
D1 | 167 | GND | GND | GND

Remark H:Von, L: VoL

rlzl|lxz|r|z|{-|x|x
~lx|r|r|T |~ |xT|XT
Lot Lantll b= N ol b= o [l o o =

A0 - A10, BO : Address Inputs

I/0 0 - 1/0 71 : Data Inputs/Outputs
RASO, RAS2 : Row Address Strobe
CASO0, CAS4 : Column Address Strobe
WEO, WEZ : Write Enable

@. OE2 : Output Enable

:2 nggg l;gE oD :resence Detect Ef\able
}g; :_.’?Zﬁ g, 'Dol l-m 8 | drese‘nce Petect Pins
163 |—=0 PD2 0, . : Identity Pins
et ::% Vee : Power Supply
:gg :—0—95)1 GND : Ground
o 168 |——0 Vee NC : No connection
I O W
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NEC MC-424000LAB72F

Block Diagram

RAS6 0——— RAS2 0
OE0 o—f>- OEzo—>
WEoo—> WEZo—]>
RSO o—>—— CASs o—PD—
/O 0 o=—{1/0 4 CAS RAS WE OE 1/0 36 o«—{1/01 CAS RAS WE OE
101 0e——=1/03 oo 10 37 oe—nli/0 2 oo
10 2 0=——1/0 2 1/0 38 o=—{1/0 3 ;
103 101 1/0 39 o=——+{1/0 4 |
b4 4 I 1 711 |
——r——r———aa——— g — |
1/0 4 o=~——>{1/0 4 CAS RAS WE OE 1/0 40 o«—{|/01 CAS RAS WE OE i
1105 01103 o1 , os o—-=fyoz ‘
1106 o—>{1/0 2 110 42 o=—>{1/0 3
1107 o=——={1/0 1 1/0 43 o=——{1/0 4 ,
P4 |
/08 o——>| 1104 CAS RAS WE OE 1/O 44 o—{ 0 1 CAS RAS WE OE
1109 o«—1/0 3 b2 Vo4soe—sfioz
1/0 10 oe— /0 2 1/0 46 o=—] 110 3 ‘
/0 11 oe—] /01 1/0 47 o«—J1/0 4 i
) 0 12 0~——»{}j0 4 CAS RAS WE OE V0 48 o«——Jlj0 1 CAS RAS WE OE : I
/0 13 o=—] /O3 b3 vosgo——sfyoz 1
1/0 14 oe—on1/0 2 1/0 50 ow—»41/0 3 |
11015 o=—= /0 1 110 51 o«—{1/0 4 :
1/0 16 o~——>|f0 4 CAS RAS WE OE 11052 o~—>]1/01 CAS RAS WE OE ;
1/017 o=——>1/0 3 o4 /083 0e—nlf02 :
1/0 18 o=—11/0 2 1/0 54 o«—1/0 3
1/0 19 0=——{1/0 1 1/0 55 ow—>{1/0 4
1/0 20 o«~——>{y0 4 CAS RAS WE OE 1/0 86 o——> |0 1 CAS RAS WE OE
1/0 21 o—]1/0 3 05 VOs7oe—yoz
1/0 22 o+—} 110 2 1/0 68 oe—{1/0 3
- /023 o=——{1/0 1 1/0 59 o«—J1/0 4
/0 24 o~—>]1/0 4 CAS RAS WE O 11060 0<——]1/01 CAS RAS WE OE ‘
1/0 25 0o«——11/0 3 D6 1/0 61 c=——>41/0 2 D15
1/0 26 o=—]1/0 2 1/0 62 o+——{1/0 3 |
1/0 27 o—]1/0 1 1/0 63 oe—>J1/0 4 ' ‘
1/0 28 o~—>|j0 4 CAS RAS WE OE /064 ce— /01 CAS RAS WE OE
1/0 29 o=—11/0 3 o7 Voeso—-~ioz o
1/0 30 o=—]1/0 2 1/0 66 o=——] 110 3 .
/0 31 o=—{1/01 1/0 67 o=——41/0 4 i
Y4 *
V0 32 0«—+y0 4 CAS RAS WE OF /0 68 0«70 1 CAS FAS WE OF |
/O 33 o=—{1/0 3 08 Voeo—-so2
/0 34 o=—J 10 2 10 70 o=——>{/0 3
1/0 35 c=——=11/O 1 11071 o——Jy0 4
A00—|>—>A0:DO-DS PDE
80 o—{>——— A0:D9-D17 Pm-Poaa— Vee or GND
A1 - A10 0—P>———> D0-D17 DO, ID1 O———————— NC or GND
Veg O——g———» DO-D17
coc17
Remark DO - D17 : uPD4217400L GND o————= Do D17
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Electrical Specifications Notes 1.2

Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Voltage on any pin relative to GND Vr -0.5 to +4.6 \'
Supply voltage Vee 0.5 to +4.6 v
Output current lo 20 mA
Power dissipation Po 20 w
Operating ambient temperature Ta 0to +70 °c
Storage temperature Tsg -55 to +126 ‘c

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

Recommended Operating Conditions

Parameter Symbol Condition k MIN. TYP. | MAX. Unit
Supply voltage ] Vee 3.0 3.3 36 | V
High level input voltage Vi 2.0 Vei+ 03| V
Low level input voltaée Vu -0.3 +0.8 v
Operating ambient temperature Ta 0 70 °c

Capacitance (Ta = 25 °C, f = 1 MHz)

Parameter Symbol Test Condition MIN. TYP. | MAX. Unit
Input capacitance Cn A0 - A10, BO 20 pF
Ce WEQD, WE2 20
Cis R_AS—O, RAS2 78
Cie CASO, CAS4 20
. Cr OE0, OE2 20
Data Input/Output capacitance Cwo 1/00 - /071 20 pF

176



NEC MC-424000LAB72F

et

DC Characteristics (Recommended Operating Conditions unless otherwise noted)

Parameter Symbol Test condition MIN. | MAX. | Unit Notes i%

Operating current leer RAS, CAS Cycling trac = 60 ns 1,810 mA 3,47 i
thc = thc ity trac = 70 ns 1,630 {
lo=0mA &

trac = 80 ns 1,450

Standby current lec2 RAS, CAS 2 Vi min) lo=0mA 100 | mA
RAS, CAS 2 Vec - 0.2 V lo=0mA 50

RAS only refresh current lcea m Cycling trac = 60 ns 1,810 mA | 3,4,5,7
CAS 2 Vi man tac = 70 ns 1,630
trc = tAc (MIN.)
lo=0mA trac = 80 ns 1,450

Operating current lcca RAS < ViLmaxi, CAS Cycling | trac = 60 ns 1,270 | mA | 3,4,6

(Fast page mode) tec = tec (MiN) trac = 70 ns 1,090
lo=0mA

trac = 80 ns 910

CAS before RAS lccs RAS Cycling trac = 60 ns 1,810 | mA. 3,4

refresh current tac = tAc (MIN) trac = 70 ns 1,630
lo=0mA

trac = 80 ns 1,450

Input leakage current hw Vi=0to 3.6V RAS -5 +5 HA
All other pins not under test =0 V| o5l -5 +1

Output leakage current low Vo=0to 36V -5 +5 HA
Output is disabled (Hi-2)

High level output voitage| Vou lo = -2.0 mA 24 \

Low level output voltage Voo lo = +2.0 mA 0.4 v
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AC Characteristics (Recommended Operating Conditions unless otherwise noted) Notes 8,9 -

Parameter | Symbol tmc=60ns | tuc=70ns | tme - 80 ns ‘Ul;ﬁt\A Notes
: MIN.{ MAX. |MIN.| MAX. [MIN.| MAX. :

Read/Write Cycle Time tac 110 130 160 ns
Read Modify Write Cycle Time tawe 176 195 | . 220 ns
Fast Page Mode Cycle Time trc 40 45 | 50 ns
Read Modify Write Cycle Time (Fast Page Mode) | teawc | 85 90 106 ns
Access Time from RAS tRaC 60 70 80 ns |10, 11
Access Time from CAS teac 20 23 25 ns |10, 11
Access Time Column Address taa 35 ] 40 45 ns |10, 11
Access Time from CAS Precharge tace | a0 45 50 ns 1
Access Time from OE : toea 156 18 20 ns 11
RAS to Column Address Delay Time trAD 15 30 15 35 17 40 ns 10
CAS to Data Setup Time - : ) teiz 0 0 . 0 ns 1
OE to Data Setup Time towz 0 | ’ 0 0 'ns 1
Output Buffer Turn-off Delay Time from CAS torr 1] 16 0 15 0 20 | ns 12
OE to Data Delay Time toeo | 15 15 20 ns
Output Buffer Turn-off Delay Time from OF toez 0 15 0 15 0 20 ns 12
OE Hold Time , togw | 0 0 0 ns
OE Lead Time Referenced to RAS toes 0 0 0 ns
Transition Time (Rise and Fall) tr 3 50 3 50 3 50 ns
RAS Précharge Time tap 40 . 50 60 | . ns
RAS Pulse Width tras 60 | 10,000 70 10,000 | 80 | 10,000 | ns
RAS Pulse Width (Fast Page Mode) trase | 60 |125,000| 70 |125,000( 80 |125,000| ns
RAS Hold Time tRsH 15 18 20 ns
CAS Pulse Width tcas 15 | 10,000 | 18 | 10,000 | 20 | 10,000 ns
CAS Hold Time tes 60 70 80 ns
RAS to CAS Delay Time taco 20 40 20 50 25 60 ns 10
CAS to RAS Precharge Time teap 5 5 5 ns 13
CAS Precharge Time tepn 10 10 10 ns
CAS Precharge Time (Fast Page Mode) tee 10 10 10 ‘ns
RAS Precharge CAS Hold Time trrc 5 5 5 ns
RAS Hold Time from CAS Precharge twce | 40 45 50 ns
Row Address Setup Time tasn 5 5 5 ns
Row Address Hold Time tRaH 10 10 12 ns
Column Address Setup Time tasc 0 0 0 ns
Column Address Hold Time tcan 15 15 15 ns
Column Address Lead Time Referenced to RAS | ta 30 35 40 ns
Read Command Setup Time tacs 0 0 0 ns
Read Command Hold Time Referenced to RAS | taan 0 0 0 ns 14
Read Command Hold Time Referenced to CAS | tacu 0 0 0 ns 14
WE Hold Time Referenced to CAS twe 10 10 15 ns 15
WE Pulse Width twe | 10 10 15 ns | 16
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b
Parameter Symbol tac=60ns | tme=70ns | tmc =80 ns Unit | Notes :
MIN. | MAX. | MIN. | MAX. | MIN. | MAX. i
Data-in Setup Time tos 0 0 0 ns | 16 i
Data-in Hold Time toH 10 15 15 ns 16
Write Command Setup Time twes 0 0 0 ns 17 ;
CAS to WE Delay Time tewo 40 43 50 ns 17 jt
RAS to WE Delay Time towo | 95 106 120 ns 17 |
CAS Precharge to WE Delay Time terwo | 58 65 70 ns 17 i
Column Address to WE Delay Time tawo 60 65 75 ns 17 ;
'WE Lead Time Referenced to RAS tw. | 25 25 26 ns I
WE Lead Time Referenced to CAS tow 15 15 15 ns i
CAS Setup Time (CAS before RAS Refresh) tesn 5 5 5 ns
CAS Hold Time (CAS before RAS Refresh) toun | 10 10 10 ns
WE Setup Time twen | 10 10 10 ns.
WE Hold Time twin | 15 15 15 ns
Refresh Time tRer 32 32 32 ms
Notes
1. All voltages are referenced to GND.

N

refresh cycles as dummy cycles to initialize internal circuit.

o N ew

fast page cycle.

lce1, lces, Icca and lecs depend on cycle rates (trc and tec).
Specified values are obtained with outputs unloaded.
lces is measured assuming that all column address inputs are held at either high or low.

lcca is measured assuming that all column address inputs are switched only once during each

After power up, wait more than 100 us and then, execute eight CAS before RAS or RAS only

7. lcc1 and lccs are measured assuming that address can be changed once or less during RAS < Vit

max) and CAS 2 ViH (min..
8. AC measurements assume tr = 5 ns.
9. AC Characteristics test condition

(1) Input timing specification

Vin min) = 2.0V

Vi max) = 0.8V

Vor ming = 2.0V

VoL max) = 0.8V

P ————
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" 10. For read cycles, access time is defined as follows:

Input Conditions -Access Time Access Time from RAS
tRAD S tRAD (max) and taco < thco mAX) | tRAC (MAX) TRAC (MAX.)
trAD > trAD MAx) @Nd tAcD S tAcD MAX) | tAA MAX) tRAD + tAA (MAX)
tRco > tRCO (MAX) tCAC (MAX) trco + teac (mAx)

trAD (MAX) and treo (max,) 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 2 trap (Max.)
and trep 2 treo (Max) will not cause any operation problems.

11. Loading conditions are 1 TTL and 100 pF.

12. torr (vax.) and toez (max. define the time at which the output achieves the condition of Hi-Z and
are not referenced to Vou or VoL.

13. tcrp (MiNg requirements should be applied to RAS/CAS cycles.

14. Either tach (miN.) or trrH (MiN) should be met in read cycles.

15. twr (MmN, is applied to late write cycles or read modify write cycles. In early write cycles, twcH (Min.
should be met.

16. tos (ving and toH (miny are referenced to the CAS falling edge in early write cycles. In late write

cycles and read modify cycles, they are referenced to the WE falling edge.

17. ' If twes'2 twes (miny, the cycle is an early write cycle and the data out will remain Hi-Z through the
entire cycle. If tRwp 2 tRwp (MIN.), tcwb 2 tcwD (MIN.), tawD 2 tawp (viN.) and tcpwp 2 tcpwp (MiN.), the cycle
is read modify write cycle and the data out will contain data read fromthe selected cell. If neither
of the above conditions is met, the state of the data out is indeterminate.
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Timing Chart
Please refer to Timing Chart 3, page 397.
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Package Drawing

168 PIN DUAL IN-LINE MODULE (SOCKET TYPE)

Y Z—-

s = UL -

I ITEM MILLIMETERS _ INCHES
detail of @ part A 133.35:0.13  5.250.006
w B 11.43 0.450
c 36.83 1.450
D 6.35 0.250
E] ﬂ Oy I>< 3 54.61 2.150
T G 6.35 0.250
> H 127 (TP)  0.050 (T.P)
D | 8.89 0.350
J 23.495 0.925
K 4318 1.700
L 17.78 0.700
M 254 1.000
N 4.0 MAX. 0.158 MAX.
Q R2.0 R0.079
R 4001 0.15723:99%
S $3.0 90.118
T 1.2720.1 0.0510.004
U 4.0 MIN, 0.157 MIN.
v 0.25 MAX. __ 0.010 MAX.
w 1.0£0.05 0.039:0.002
X 254 MIN. ___ 0.100 MIN.
Y 3.0 MIN. 0.118 MIN.
3 3.0 MIN, 0.118 MIN.
M168S-50A3
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PRELIMINARY DATA SHEET

NEC / MOS INTEGRATED CIRCUIT

MC-428000LAF72

3.3 VOPERATION 8M -WORD BY 72-BIT DYNAMIC RAM MODULE
FAST PAGE MODE (ECC)

e

Description

The MC-428000LAF72 is a 8 388 608 words by 72 bits dynamic RAM module on
which 9 pieces of 64M DRAM ( . PD 4264800) are assembled.

This module provide 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

- 8 388 608 words by 72 bits organization
- Fast access and cycle time

: Active | Standby
MC- 428000LAF72-A50 50ns 90ns 355w
MC- 428000LAF72-A60 €0ns 110ns 311w | 295.2mw
MC- 428000LAF72-A70 70ns 130ns 214w (CMOS level)

- CAS before RAS refresh , RAS only refresh , Hidden refresh.

- 8 192 refresh cycles/64 ms ( RAS only refresh)
4 096 refresh cycles/64 ms ( CAS before RAS refresh, Hidden refresh)

- 168-pin dual in-line memory module (pin pitch = 1.27 mm)
- Single +3.3 V£0.3V power supply

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

Document No. M10559EJ1VODSU1
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184

Ordering information

Part Number

Access time
(MAX.)

Package

Mounted devices

MC- 428000LAF72FA-A50

50ns

MC- 428000LAF72FA-A60

60ns

MC- 428000LAF72FA-A70

70ns

168-pin Dual In-line
Memory Module

(Socket Type)
Edge connector: Gold plating

9 pieces of

uPD 4264800LE
(400mil SOJ)
[Double side]
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Pin Configuration

168-pin Dual In-line Memory Module Socket Type (Edge Connector : Gold plating)
(o} O
85 GND GND 1
86 1O 36 Vo0 2
87 Y0 37 Vo1 3
88 1O 38 Vo2 4
89 10 39 vo3 5 o
90 Vee Vee 6 L
91 10 40 Vo 4 7 ;
92 1O 41 Vo5 8
93 10 42 Vo6 9
94 10 43 vo7 10
: 1O 44 yos 11
96 GND GND 12
97 10 45 Vo9 13
%8 10 46 Vo 10 14
29 1O 47 Vo 11 15
100 Vo 48 Vo 12 16
101 VO 49 V0 13 17
102 Vee Vee 18
103 VO 50 VO 14 19
104 VO 51 Vo 15 20
105 Vo 52 Vo 16 21
106 10 53 vo 17 22 ;
107 GND GND 23
108 NC NC 24 ,
109 NC NC 25
110 Vee Vee 26
111 NC 27
112 NC CASO 28
113 NC NC 29
114 NC FASO 30
115 NC o) 31
116 GND GND 32
17 Al AO a3
L % =
120 e A7 As ® PDand ID Table
121 A9 A8 a7
122 :\‘1 1 : :g 38 Pin Pin Accsess Time
123 c 39 No.
124 Vee Vee 0 Name | No. | sons | 60ns | 70ns
po1 | 79 | H H H
125 NC NC 41 PD2 | 163 } L L]t |
:gg BO NC 4§ PD3 | 80 | H H H ‘,
GND GND 4 :
128 NC b “ PD4 | 164 | H H H ]
129 NC RAS? 45 PDs | 81 | L L L i
130 NC CAS4 48 :
131 NG - NC 47 Poe 1 s | L L H } L |
}gaz 55: wgzv 43 PD7 | 82 | L H H
lcc cc 4
ot NE NS o Po8 | 166 | L L L
135 NC NC 51 100 | 83 | GND| GND| GND
136 VO 54 vo 18 52 i
b4 O 25 vo 19 E 1Dt | 167 | GND| GND| GND i
138 GND GND 54 Note) H:VOH, L: VoL
139 1O 56 V0 20 55
140 VO 57 Vo 21 56 i
141 58 Vo 22 57
142 10 59 vo23 58
143 Vee Vv 59
144 10 60 VO 24 §0
145 :g Ne 61
146 62 . . )
by NG NS o A0 -A12,B0 : Address Inputs |
148 NC NC 64 /O 0-VO 71 : Data Inputs/ Outputs i
149 vo 61 vo 25 65 RAS0,RAS?2 : Row Address Strobe
1%0 e o5 T TAS0,CASA : Column Address Strobe
152 GND GND 68 WEOWEZ  : Write Enable
1 s Bl OEO.GEZ : Output Enable
185 10 66 V0 30 7 FDE : Presence Detect Enable
}g 30 67 {/Io 31 ;g PD1-PD8 : Presence Detect Pins
158 V0 68 VO 32 74 1DO,ID1 : Identity pins
159 va 69 Vo33 75 Vee : Power Supply
160 70 VO 34 76 D - Grou
161 vo T V035 7 33 *Ground
162 GND GND 78 : No connection
163 PD2 PD1 79
164 PD4 PD3
165 PD6 PD5 81
166 PD8 PO7 82
167 D1 D0 a3
168 Vee Vee 84
O ©)
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Block Diagram

RAS0 O———emeeee TSR —

OE0 o> OEz o=D—

CAS0 o—D>———— CAsd o=D—

oo e——yos CAS RAS WE OF /0 400——] 01 CAS RAS WE OF

/01 Oy
/02 @i
/O3 O
1/0 4 O
1/O5 @
/06 Onmmmmemnd
1/O 7 Ommmmeed

Vo7
/06
/08

/04
/03
1702
/o1

/O 8 O
O 9 Ommemed

1/0 10 O~y

1/0 11 Qe

/0 12 o=

/O 13 Omemsceenas
1/0 14 @i
1/0 15 Qe

vos
vo7
{e ]}
[{e 1
Vo4
ro3
l{e}]
/02

‘%’I_.

2l
|
joi| .

1/0 16 0——
1/O 17 Ot
/O 18 Ot
1/0 19 Ot
1/0 20 O]
1/0 21 Ot
/O 22 Qeemmaemend

1/0 23 Ommnaneed

/04
/o3
1105
/o6
1707
/08
o2
/o1

2

gl__
5
A

11024
1/O 25 @i
1/0 26 O=———
1/0 27 Ot

/0 28 O~———1

1/0 29 Ot

1/0 30 o=t

1/0 31 Gt

/05
/06
/07
1708
17104
/03
/02
/01

9
ol

:n!_
&

gln——
|

“1/O 32 Ot

/1034
1/O 35 Qe
1/O 36 O
/O 37 @t
/0 38 @=———ri
/0 39 O]

/03
17104
/02
/01
/05
/06
/o7
/08

gl._.

%!;I"“
ﬂl———
%»—-—

/O 41 Ot /02
1/0 42 @t /O3
1/O 43 @t |/0O4
/O 44 @1 |08 D5
/0 45 @=———11/07
1/0 46 Ot |/O6
/O 47 Owmmeeet |/O5

10 48 00— yo4 CAS RAS WE OF
VO 49 Omememned /03
/O 50 @wemmd /02
/O 51 @memme—ed |/O1
/O 53 @t |/O6
/O 54 Qwememet |/O8
/O 55 @t |/O7
CAS RAS WE OF

VO 56 60— Y04
Vo 57— /03
VO 58 0——— 1/02
VO 59 0 /01
vosoe——yos D7
V0 61 o—1/06
VO 62 0——r /07
VO 63 0 1/08

i|—-
i
A

|
VO 64 Vo4 CAS RAS
/0 65 0———11/03
/O 66 O=———-q1/02
/O 67 Omimmeed |/O1
VO 68 &=———11/05 D8
/O 69 Owm—m=—d |/06
/O 70 Owmmemed /07
/O 71 @t /08

A0 0—!>————>A0 : DO to D4
BO °—|>———>AD :D5to D8
At to A‘I2°—|>——>~' DotoD8

1DO to ID1 Omeree——— NC or GND

PDE
PD1 to PD8 Vec or GND

Vee O-T—> DotoD8
GND 08 e Do to DB
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ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Condition Rating Unit
Voltage on Any Pin Relative to GND VT -0.5 to +4.6 v
Supply voltage vcc -0.5 to +4.6 \4
Output current Io » 20 mA
Power dissipation PD 11 w
Operating temperature Topt 0to +70 T
Storage temperature Tstg -55to +125 T

Remark  Exposing the device to stress above those listed in Absolutc Maximum Ratings could cause
permanent damage . The device in not meant to be operated under conditions outside the limits
described in the operational sections of this specification. Exposure to absolute maximum rating
conditions for extended periods may affect device reliability .

RECOMMENDED OPERATING CONDITIONS (NOTEs:1,2)

Parameter Symbol Condition MIN. | TYP. MAX. Unit
Supply voltage vcc 3.0 33 3.6 v
High level input voltage| VIH 20 Vee+03] Vv
Low level input voltage | VIL -0.3 +0.8 v
Ambient temperature Ta 0 70 T

CAPACITANCE (Ta=25C , f=1 MHz)

Parameter Symbol Test condition MIN. | TYP. | MAX. Unit

CI1 A0-A12,B0 20 pF

C12 | WEO,WE2 20 pF

Input capacitance C13 | RASO, RAS2 78 pF
Cc14 | CASO, CAS4 20 3

Ccis | OEO, OE2 20 pE

Dt sapacitance | CTO | 100-10T1 20 | F
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DC CHARACTERISTICS :
(Recommended Operating Conditions unless otherwise noted)

PARAMETER SYMBOL TEST CONDITION » MIN. | MAX.| UNIT | NOTES
. RAS ,CAS Cycling =50ns| 985
Operating Current Teel et I trac=60ns ges| mA | 347
c=tac oy , 10=OmA trac=70ns 715
, =V ;
Standby Current Icc2 RAS, CAS 0 82 mA
| RAS,CAS = V02V 41
RAS Cycling, CAS 2 Ve |oms 285
RAS only refresh current |  Icc3 ycling» " trac=60ns| g86s| mA | 3457
tre=tre (MIN) , I0=0mA trac=70ns 775
Operating Current RAS =< VIL,—C AS Cycling m§=SOns 775
(Fast Page Mode) focd tac=60ns 685| mA | 346
as
tPC=tPC MIN. , JO=0mA tRAC=70nS 550
|—— —_— =5l
CAS before RAS tre=trc MIN,) i tmsc=00ns 283
, Iec5 ; tRac=60ns ges| mA | 34
refresh current 10=0mA Rac=T0nS 715
VI=0 to 3.6V Ras | -5 +5
Input Leakage Current Tiw) HA
) all other pins not under test=0V | others - -5 +1
Output Leakage Current To(L) Outputs are disabled (Hi - Z) -5 +5 HA
Vo=0to 3.6V
High level output voltage Vou 10=-2.0mA 24 v
Low level output voltage VoL 10=+2.0mA 0.4 v
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}
;
|
:
i
i
( Recommended Operating Conditions unless otherwise noted ) g
i

AC CHARACTERISTICS Notes 8,9
(172)
tRAC = 50ns tRAC = 60ns tRAC = T0ns i
PARAMETER SYMBOL| UNIT| NOTES )
MIN. | MAX.| MIN. | MAX.| MIN.| MAX )
Random Read or Write Cycle Time 1RC % -1 110 - | 130 -1 ns ‘
Read Modify Write Cycle Time {RWC 138 -1 163 -1 185 -1 ns
Fast Page Mode Cycle Time (Read or Write) tPC 35 - 40 - 45 - | ns
Read Modify Write Cycle Time (Fast Page Mode) | tPRWC 73 - 83 - 90 -] ns
Access Time from RAS tRAC - 50 - 60 - 70 ns |10,11
Access Time from CAS tCAC - 18 - 20 - 2 | ns |1011
Access Time from Column Address tAA - 30 . 35 - 40 ns 10,11
Access Time from CAS Precharge tACP - 35 B 40 - 45 | ns |11
Access Time from OE tOEA - 18 - 20 - 23 | ns |11
RAS to Column Address Delay Time tRAD 13 25| 15] 30| 15 35 | ns |10
| CAS to Data Setup Time tCLZ 0 - 0 - 0 - | ns {11
OE to Data Setup Time 1OLZ 0 - 0 - 0 -l s 11
Qutput Buffer Turn-off Delay Txme((ﬁ-s-) tOFF 0 10 0 13 0 15 ns 12 4
O to Data Delay Time tOED 15 -1 13 -1 15 - | ns ‘
| Output Buffer Turn-off Delay Time(OE) tOEZ 0 0] o B| o 15 | s 12 ;'
OE Command Hold Time tOEH 0 - 0 - 0 - | ns ;
OE to RAS inactive Setup Time tOES 0 - 0 - 0 - | ns
Transition Time ( Rise and Fall T 3| so] 3| s0] 3 | 50 m 5
RAS Precharge Time {RP 30 -1 40 -1 so -4 o z
RAS Pulse Width( Random Read, Write Cycle) | tRAS 50 110000 | 60 10000 | 70 {10000 | ns g‘
RAS Pulse Wi t Page Mode {RASP 50 125000 | 60 125000 | 70 125000 | ns i
RAS Hold Time {RSH 13 -1 s -1 18 -} ns t 2
CAS Pulse Width 1CAS 13 10000 ) 15 |10000 | 18 [10000 | ps ;
| CAS Hold Time tCSH 50 -1 60 -1 7 -1 ns
RAS to CAS Delay Time {RCD 18 321 20 451 2 50 | ps 110
CAS to RAS Precharge Time tCRP 5 - 5 - S - ns 113 ;
CAS Precharge Time tCPN 8 -1 10 -1 10 - | ns :
CAS Precharge Time(Fast Page Mode) tCP 8 | -] 10 -1 10 -l ms i
RAS Precharge CAS Hold Time e 5 S o -1 ns ;
RAS Hold Time from CAS Precharge RHCP_| 35 | a0 | 4 - | ns ;
Row Address Set Up Time tASR 5 - 5 - S o i
Row Address Hold Time {RAH 8 -1 10 -1 10 -l ons |
Column Address Set Up Time tASC 0 - 0 - 0 - | ns :
Column Address Hold Time tCAH 13 - 15 - 15 - ns
Column Address Lead Time Referenced to RAS | (RAL 2 -1 30 -1 3 -1 ons
| Lead Command Setup Time IRCS 0 - 0 = 0 =1 ns
Read Command Hold Time Referenced to R__J_\_g tRRH 0 - 0 - 0 -1 ns }14
Read Command Hold Time Refe d to EXE tRCH 0 - 0 - 0 - ns |14
Write Command Hold Time Referenced to (-ZE tWCH 8 - 10 - 10|~ - ns |15
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(2R)
. tRAC = 50ns tRAC = 60ns RAC = 70ns ‘_;’
PARAMETER SYMBOL| - UNIT] NO
Write Comand Set-Up Time tWP 8 - 10 - 10 -lms |15
Dats-in Seup Time DS 0 - 0 - 0 -1lns |16
Data-in Hold Time {DH 10 -] 10 - 15 -lns |16
Write Comand Setup Time tWCS 0 - 0 | - 0 -lns |17
| CAS to WE Delay Time {CWD 33 - 38 - 43 -lns |17
RAS to WE Delay Time RWD | 80 -1 93 - | 105 -{ns |17
| CAS Precharge Delay Time Referenced to WE (Fast Page Mode) | tCPWD| 50 -] 58 - 65| -1ns |17
Column Address Delay Time Referenced to WE_ tAWD 50 - 58 - 65 -{ns |17
Write Command Lead Time Referenced to RAS tRWL 18 - 20 - 20 - | ns
Write Command Lead Time Referenced to CAS {CWL 18 -| 20 -] 20 - | ns
CAS Setup Time for CAS before RAS Refresh _ tCSR 5 - 5 - 5 - |ns
|CAS Hold Time for CAS before RAS Refresh g | 0] T ol T w0] T
WE Setup Time tWSR 10 - 10 - 10 - | ns
WE Hold Time ~ wHr | 15 -l B 15 < ons
Refresh Time tREF . 64 - 64 - 64 | ms
Timing Chart

Please refer to Timing Chart 3, page 397.
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Notes:

1.
2,

o0 s ®

10.

1.
12.

13.
14.
15.

16.

17.

All voltages are referenced to GND .
After power up, wait more than 100 us and then, execute eight CAS before RAS or RAS
only refresh cycles as dummy cycles to initialize intemal circuit.

. lect, lecs, lecs and leccs depend on cycle rates (tacandtec).
. Specified values are obtained with outputs unloaded.

lecs is measured assuming that all column address inputs are held at either high or low.

. lecs is measured assuming that all column address inputs are switched only once during

each fast page cycle.

. lect and lccs are measured assuming that address can be changed once or less during

RAS=Vimx) and (%_Z_Vm(um,) .

. AC measurements assume tr =5ns .
. AC Characteristics test condition

(1) Input timing specification

VIH (MIN.) = 2.4V

VIL (MAX.) = 0.8V.

(2) Output timing specification
VOH (MIN) =24 =========
VOL (MAX) = 0.4V == mm=nmmm

For read cycles, access time is defined as follows:

Input Conditions Access Time |Access Time from RAS]
trap = traomax) and treo = treomax) tracvax) tRACMAX.)
trap > trapmax) and treo = treomax) | taamax) trAD + taamax,)
taco > trcomax,) tcacmax) trco + teacimax)

traomax) and tacomax) 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 trao=traomax) and trco=tacomax) will not cause any operation problems.
Loading conditions are 1 TTLs and 100 pF.

torr (wax) defines the time at which the output achieves the condition of Hi-Z and are not
referenced to Vou or Vo..

terrwiny requirement should be applied to RAS / CAS cycles.

Either tacHming or tarHmn) should be met in read cycles.

twemivy is applied to late write cycles or read modify write cycles. In early write cycles,

twen miny should be met.

tosivy and towming are referenced to the CAS falling edge in early write cycles. In late
write cycles and read modify éycles, they are referenced to the WE falling edge.

If twecs=twes miny, the cycle is an early write cycle and the data out will remain Hi-Z
through the entire. cycle . If tawn=tawo mn,), towo=tcwomn,), tawo=tawomny and terwo=
tcewopuiny , the cycle is 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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Package Drawing
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DATA SHEET

NEC /

MOS INTEGRATED CIRCUIT

MC-4251000LAD32S SERIES

1 M-WORD BY 32-BIT DYNAMIC RAM MODULE (SO DIMM)
FAST PAGE MODE

Description

The MC-42S1000LAD32S series is a 1,048,576 words by 32 bits dynamic RAM module (Small Qutline DIMM)

on which 2 pieces of 16 M DRAM: uPD42S18160L 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

« CAS before RAS self refresh, CAS before RAS refresh, RAS only refresh, Hidden refresh

* 1,048,576 words by 32 bits organization
* Fast access and cycle time

A AW | Power consumption
i ccess time cycle time (MAX.)
Family (MAX.) (MIN.)
Active Standby
MC-42S1000LAD32S-A60 60 ns 110 ns 1,080 mW
1.08 mW
- - 70 ns 130 ns 1,008 mW
MC-42S1000LAD32S-A70 (CMOS level input)
MC-42S1000LAD32S-A80 80 ns 150 ns 936 mW

* 1,024 refresh cycles/128 ms

* 72-pin dual in-line memory module (Pin pitch = 1.27 mm)

» Single +3.3 V 0.3 V power supply

The infor ion in this d

is ject to g

without notice.

Document No. 1C-3449 (Japan)
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Ordering Information

Part number Ac::;s:;.l;'ne Package Mounted devices
MC-4251000LAD32SA-A60 60 ns 72-pin Dual In-line Memory Module | 2 pieces of uPD42S18160LG5
MC-42S1000LAD32SA-A70 70 ns (Socket Type) (400 mil TSOP (11))
MC-42S1000LAD32SA-A80 80 ns Edge connector: Gold plating [Single side]




NEC MC-42S1000LAD32S SERIES

Pin Configuration

‘r

72-pin Dual In-line Memory Module Socket Type (Edge connector : Gold plating)

/ \ ) /
2 f—=01/00 GND o— 1 !
4 [«——>01/02 1/01 0«—>{ 3 ik
6 [~——01/04 /03 0=—>1 5 i
8 [«~—=0 /06 /05 O=—>] 7 .
10 —OVce /07 O=—> 9 |4
12 f«——0 A0 PD1 0— 11 I
14 f«—0 A2 A1 o—={ 13 |
16 [«—0 A4 A30—={ 15 |
18 [~—o0 A6 A5 o—> 17 |
20 —oONC NC o—] 19 I
22 f«—>0 /09 /08 0=—>] 21
2 24 [«—=01/011 1/010 O=—>{ 23 < \
o 26 [«—>01/013 1/012 0<—>{ 25 @ J
'ﬁ 28 [«—o0 A7 1/014 o= 27 S
5 30 —oVee NC o——{ 29 = ‘
=5 32 «—O0A9 A8 0—>1 31 <
8 34 [«—0RAS2 NC o—{ 33
S 36 —oNC 1/015 o<—=] 35 § ‘
e 38 [«—0 /017 1/016 0=—= 37 = I
=1 40 |~——o0 CASO GND o— 39 [ )
& 42 |«—0 CAS3 CAS2 o—| 41 9 ;’
] 44 |~—O RASO CAS1 0—=1 43 o ;
> 46 ——ONC NCo—] 45 s 4
48 —oONC WE 0—>{ 47 ‘1
50 |«—>0 /019 1/018 0=—{ 49 :
52 |«—>01/021 1/020 0=—{ 51 |
54 |«—=0 /023 1/022 0=—| 53 I
56 f+—=0 11024 NC o—— 55 |
58 [«—=0 /026 1/025 o=—={ 67 |
60 |«—=0 11027 /028 o=~—= 59 ‘;
62 l—=0 /029 Voc 0—— 61 ;
64 [«<—>0 1/031 1/030 o<~—>| 63
66 |—o PD2 NCo— 65 §
68 |—o PD4 PD3 0— 67
70 —o PD6 PD5 0—— 69 :
N\ 72 —oGND PD70—— 71 N\ i
A0 - A9 : Address Inputs The internal connection of PD pins (PD1 to PD7). .
1/00 - 1/031 : Data Inputs/Outputs . T |
RASO, RAS2  : Row Address Strobe Pin Fin coss m? i
— [ 0. !
CASO - CAS3 : Column Address Strobe 60 ns T0ns 80 ns ‘
— "
WE : Write Enable PD1 " NC NC NC :
i
PD1 - PD7 . Presence Detect Pins PD2 66 GND GND GND !
Vce : Power Supply PD3 67 GND GND GND ‘
GND : Ground PD4 68 NC NC NC
NC : No connection PD5 69 NC GND NC
PD6 70 NC NC GND
PD7 7 GND GND GND
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NEC MC-42S1000LAD32S SERIES

Block Diagram
Remark DO, D1: uPD42S18160L (TSOP (II))

WE o
RASO o-
CAS1 O
0T86<>————l

LCAS UCAS RAS WE

1100 O«——| /01
1101 o~——> 02
1102 0<————= /03
/03 o~———~ 04
1104 o=———>] /05
/05 O=——>] OB
1106 O=———| /07
1107 o«—] 08 Do
1/08 O=——={ /09
/09 O=———=] /010
1/010 O=———=1 011
11011 oe— 11012
11012 o+——{ 11013
11013 o«——1 /014
11014 0«—— /015
1/015 o<——{ /016 OF

/016 O=——{ /01
11017 o=——| /02

/018 o=—— /03

/019 o———{ yOa

/020 0«—————1 /OS5

/021 0———1 /OB

/022 o———1 /07

/023 o——{ /08 D1

/024 01 /O9

11025 0«—| /010

/026 o«———{ 011

1/027 o+—» /012

1/028 0+——] /013

11029 o«——{ Y014

/030 o«————1 015

11031 o«——{ /016 OF

A0-A9 O———— DO, D1

Vee o DO, D1

Co, C1

GNDo———+ po,D1
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MC-42S1000LAD32S SERIES

Electrical Specifications Notes 1.2

Absolute Maximum Ratings

Parameter Symbol! Condition Rating Unit
Voltage on any pin relative to GND Vr -0.5 to +4.6 \
Supply voltage Vee -0.5 to +4.6 Vv
Output current lo mA
Power dissipation Po w
Operating ambient temperature Ta 0to +70 °C
Storage temperature Tsg -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 in the operational section of this specification. Exposure to Absolute Maximum Rating

conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Vee 3.0 3.3 3.6 \
High level input voltage ViH 2.0 Vee + 0.3 \'
Low level input voitage Vi -0.3 +0.8 \
Operating ambient temperature Ta 0 70 °C
Capacitance (Ta = 25 °C, f = 1 MHz)
Parameter Symbol Test Condition MIN. TYP. MAX. Unit
Input capacitance Cn A0 - A9 29
Ce WE 29
Ca RASO, RAS2 23 P
Cu CASO - CAS3 17
Data Input/Output capacitance Cwo 1/00 - 1/031 12 pF
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NEC MC-42S1000LAD32S SERIES

DC Characteristics (Recommended Operating Conditions unless otherwise noted)

Parameter Symbol Test condition MIN. MAX. | Unit Notes
Operating current lecr RAS, CAS Cycling trac = 60 ns 300
tRe = tAc (I, trac = 70 ns 280 | mA | 3,47
lo=0 mA
trac = 80 ns 260
Standby current lec2 RAS, CAS > Vin miNy lo=0mA 1.0 mA
RAS, CAS 2 Vec - 0.2V lo=0mA 0.3
RAS only refresh current lees RAS Cycling trac = 60 ns 300
CAS 2 Vin mainy trac = 70 ns 280 | mA | 3,457
trC = tRC (MIN.)
lo=0mA trac = 80 ns 260
Operating current lccs RAS < ViL max), CAS Cycling trac = 60 ns 180
(Fast page mode) tec = tPC (MIN.) trac = 70 ns 160 mA 3,4,6
lo=0mA
trac = 80 ns 140
CAS before RAS lecs RAS Cycling trac = 60 ns 300
refresh current tre = tAC (MIN.) trac = 70 ns 280 mA 3,4
lo=0mA trac = 80 ns 260
CAS before RAS lecs CAS before RAS refresh:
long refresh current tre =125.0 us
RAS, CAS :
Vee -0.2 V < Vin < ViH (max)
ovVsVwL=02V tras < 1 us 360 HA 3,4
Standby:
RAS, CAS 2 Vcc -0.2 V
Address : Vin or Vi
WE : Vi
lo=0mA
CAS before RAS leer RAS, CAS:
self refresh current trass = 5 ms
Vee =0.2 V < ViH < ViH MAx.) 300 uA 4
0VsVe<02V
lo=0mA
Input leakage current hw Vi=0to 3.6V
All other pins not under test = 0 V -5 +5 HA
Output leakage current low Vo=0to 3.6V
Output is disabled (Hi-Z) -5 +5 HA
High level output voltage Vou lo =-2.0 mA 2.4
Low level output voltage Voo lo = +2.0 mA 0.4 v
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NEC MC-42S1000LAD32S SERIES

AC Characteristics (Recommended Operating Conditions unless otherwise noted) Notes 8.9

Parameter Symbol trac = 60 ns trac = 70 ns trac = 80 ns Unit | Notes
MIN.| MAX. [MIN.| MAX. |MIN.| MAX.

Read/Write Cycle Time tre 110 130 150 ns
Fast Page Mode Cycle Time tec 40 45 50 ns
Access Time from RAS tRAC 60 70 80 ns |10, 11
Access Time from CAS tcac 15 20 20 ns |10, 11
Access Time Column Address taa 30 35 40 ns {10, 11
Access Time from CAS Precharge tace 35 40 45 ns 1
RAS to Column Address Delay Time trAD 15 30 15 35 17 40 ns 10
CAS to Data Setup Time tez 0 0 0 ns 1
Output Buffer Turn-off Delay Time from CAS torr 0 13 0 15 0 15 ns 12
Transition Time (Rise and Fall) tr 3 50 3 50 3 50 ns
RAS Precharge Time trp 40 50 60 ns
RAS Pulse Width tRAs 60 | 10,000 | 70 { 10,000 | 80 | 10,000 | ns
RAS Pulse Width (Fast Page Mode) tRasP 60 |125,000( 70 |125,000| 80 |125,000| ns
RAS Hold Time tsn | 15 18 20 ns
CAS Pulse Width tcas 15 | 10,000 | 20 | 10,000 | 20 | 10,000 | ns
CAS Hold Time tesu | 60 70 80 ns
RAS to CAS Delay Time trco 20 45 20 50 25 60 ns 10
CAS to RAS Precharge Time terp 5 5 5 ns 13
CAS Precharge Time tePN 10 10 10 ns
CAS Precharge Time (Fast Page Mode) tep 10 10 10 ns
RAS Precharge CAS Hold Time tapc 5 5 5 ns
RAS Hold Time from CAS Precharge truce | 35 40 45 ns
Row Address Setup Time tasR 0 0 0 ns
Row Address Hold Time - tRAH 10 10 12 ns
Column Address Setup Time tasc 0 0 0 ns
Column Address Hold Time tcan 15 15 15 ns
Column Address Lead Time Referenced to RAS | taL 30 35 40 ns
Read Command Setup Time trcs 0 0 0 ns
Read Command Hold Time Referenced to RAS | taau 0 0 0 ns 14
Read Command Hold Time Referenced to CAS | tacw 0 0 0 ns 14
WE Hold Time Referenced to CAS twen | 10 10 15 | ns | 15
Data-in Setup Time tos 0 0 0 ns 16
Data-in Hold Time toH 10 15 15 ns 16
Write Command Setup Time twes 0 0 0 ns 17
CAS Setup Time (CAS before RAS Refresh) tesr 5 5 5 ns
CAS Hold Time (CAS before RAS Refresh) tcHR 10 10 10 ns
RAS Pulse Width (CAS before RAS Self Refresh) [ trass | 100 100 100 us
RAS Precharge Time (CAS before RAS Self Refresh) | taes 110 130 150 ns
CAS Hold Time (CAS before RAS Self Refresh) | teus -50 -50 -50 ns
WE Hold Time tWHR 15 15 15 ns
Refresh Time tREF 128 128 128 ms
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Notes

N

S0 hw

10.

1.
12.

13.
14.
15.
16.
17.

All voltages are referenced to GND.

After power up, wait more than 100 us and then, execute eight CAS before RAS or RAS only
refresh cycles as dummy cycles to initialize internal circuit.

Icca, lccs, lccs, Ices and Icce depend on cycle rates (trc and tec).

Specified values are obtained with outputs unloaded.

Icca is measured assuming that all column address inputs are held at either high or low.

Iccs is measured assuming that all column address inputs are switched only once during each
fast page cycle.

lcc1 and Iccs are measured assuming that address can be changed once or less during RAS < Vi
ax) and CAS > ViH (MIN.).

AC measurements assume t1 = 5 ns.

AC Characteristics test condition

(1) Input timing specification

ViH min) = 2.0V

Vit max) = 0.8V

tr=5ns tr=5ns

(2) Output timing specification

VoH miny = 2.0V

Vou max) = 0.8V

For read cycles, access time is defined as follows:
Input Conditions Access Time Access Time from RAS
tRAD < tRAD (MaX) @nd trco < tRCD (MAX.) | tRAC (MAX.) tRAC (MAX.)
tRAD > tRAD (MAX) and trCD < tRCD (MAX.) | tAA (MAX.) tRAD + tAA (MAX.)
theo > tRCD (MAX.) tcac (Max.) trco + tcac (max)

traD (MAX.) and trco (Max.) 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 trAD > tRAD (MAX.)
and trep 2 trep (Max.) will not cause any operation problems.

Loading conditions are 1 TTL and 100 pF.

torr (vax.) defines the time at which the output achieves the condition of Hi-Z and are not
referenced to Vou or VoL.

tcrp (MmN requirements should be applied to RAS/CAS cycles.

Either trcH (MiN.) or trrH (MiN) should be met in read cycles.

In early write cycles, twcH (miny should be met.

tos (miNg and tow (ming are referenced to the CAS falling edge in early write cycles.

If twes > twes (viny, the cycle is an early write cycle and the data out will remain Hi-Z through the
entire cycle. '



Timing Chart
Please refer to Timing Chart 5, page 425. p
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NEC MC-42S1000LAD32S SERIES

Package Drawing

72 PIN DUAL IN-LINE MODULE (SOCKET TYPE)

R
E <
E N
(o)
*Z

ool =00
L

s b b
(OPTIONAL HOLES

=

x
P

5 A,

O IO o

detail of @ part ITEM_MILLIMETERS __ INCHES
W A 59.69£0.13 _ 2.35£0.006
c 44.45 1.750
| F 8.255 0.325
m L I>< H 1.27 (T.P) _ 0.050 (T.P.)
[ | 7.62 0.300
> J 2.0 0.079
K 3.18 0.125
L 17.78 0.700
M 25.4 1.000
N 2.45 MAX. __ 0.097 MAX.
P R2.0 R0.079
Q R2.0 R0.079
R 4.0:0.1 0.157*3-99%
S $1.8 $0.071
T 10201 0.039*3-392
U 318 MIN. __ 0.125 MIN.
v 0.25 MAX. _ 0.010 MAX.
w 1.0£0.05 0.039+3-993
X 2.54 MIN. ___ 0.100 MIN.
Y 2.0 MIN. 0.078 MIN.
z 2.0 MIN. 0.078 MIN.
M72S-50A4
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DATA SHEET ;

NEC / MOS INTEGRATED CIRCUIT :
MC-4252000LAB32S SERIES

i
:
13
It
It
|
|

2 M-WORD BY 32-BIT DYNAMIC RAM MODULE (SO DIMM)
FAST PAGE MODE

Description

The MC-42S2000LAB32S series is a 2,097,152 words by 32 bits dynamic RAM module (Small Outline DIMM)
on which 4 pieces of 16 M DRAM: uPD42S17800L 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

+ CAS before RAS self refresh, CAS before RAS refresh, RAS only refresh, Hidden refresh
+ 2,097,152 words by 32 bits organization

» Fast access and cycle time

A AW ovel Power consumption |
X ccess time cycle time (MAX.)
Family (MAX.) (MIN.)
Active Standby
MC-42S2000LAB32S-A60 60 ns 110 ns 1,440 mW
2.6 mW |
. - 70 130 1,296 mW f
MC-4252000LAB32S-A70 ns ns m (CMOS level input) k
MC-42S2000LAB32S-A80 80 ns 150 ns 1,162 mW |

¢ 2,048 refresh cycles/128 ms
» 72-pin dual in-line memory module (Pin pitch = 1.27 mm)
« Single +3.3 V £0.3 V power supply

|
|
i
Ordering Information
i

Part number Ac(c;‘s:):;'ne Package Mounted devices
MC-42S2000LAB32SA-A60 60 ns 72-pin Dual In-line Memory Module 4 pieces of uPD42S17800LG5
MC-42S2000LAB32SA-A70 70 ns (Socket Type) (400 mil TSOP (11))
. . . |
MC-42S2000LAB32SA-A80 80 ns Edge connector: Gold plating [Single sidel '
The infor ion in this d is subject to ch without notice.

Document No. M10054EJ3VODSU1

205



NEC MC-42S2000LAB32S SERIES

Pin Configuration

72-pin Dual In-line Memory Module Socket Type (Edge connector : Gold plating)

N\ \ / W/
2 [«—=01/00 GNDoO— 1
4 f«—>0 /02 1/01 0=—>{ 3
6 [«—>0 /04 1/03 0<—>{ &
8 =0 1/06 /05 O=—> 7
10 —0 Vce /07 O=—>] 9
12 «—0A0 PD1O— 11
14 f«—o0A2 A1 o—= 13
16 [«—0 A4 A30—> 15
18 [«—o0 A6 A5 0—{ 17
20 —oONC A100—>={ 19
22 |=—>01/09 1/08 O=—>{ 21
2 24 f«—>0 /011 1/010 O=—> 23 <
3] 26 [«~—=01/013 1/012 0=—>{ 25 tg
A 28 [«—O A7 1/014 0=—>{ 27 8
2 30 —o0 Vee “NCo— 29 ]
b 32 [«—o0 A9 A8 0—= 31 g
8 34 |+—O RAS2 NC 0—— 33 =3
=1 36 —ONC 1/015 0o=—>f 35 S
; 38 [«—>0 /017 1/016 0=—>{ 37 &
® 40 f«—o CASO GND o—— 39 4
@ 42 }«—0 CAS3 CAS2 o—| 41 9
3 44 }«—o0 RASO CAS1 0—={ 43 1)
> 46 —ONC NCOo—— 45 s
48 ——ONC WE 0—{ 47
50 11019 /018 O=—>] 49
52 f«—>01/021 1/020 0«—=] 51
54 =—=01/023 1/022 0<—> 53
56 {«—=0 I/024 NC 0— 565
58 [«—=0 /026 1/025 0=—>{ 57
60 |=—=01/027 1/028 O=—> 59
62 |«~—>0 1/029 Vec 0—| 61
64 [«=—>01/031 1/030 0<~—={ 63
66 |——o0 PD2 NC o— 65
68 ——o0 PD4 PD3 0—| 67
70 —OPD6 PD5 0—— 69
N\ 72 —OGND PD70— 71 N\
A0 - A10 : Address Inputs The internal connection of PD pins (PD1 to PD7).
1/00 - 1/031 : Data Inputs/Outputs A -
RASO, RAS2  : Row Address Strobe Pin ;'" coess Ime
[ — ame o.
CASO - CAS3 : Column Address Strobe 60 ns 70 ns 80 ns
WE : Write Enable PD1 n GND GND GND
PD1 - PD7 : Presence Detect Pins . PD2 66 NC NC NC
Vee : Power Supply PD3 67 GND GND GND
GND * Ground PD4 68 NC NC NC
NC : No connection PD5 69 NC GND NC
PD6 70 NC NC GND
PD7 71 GND GND GND
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MC-4252000LAB32S SERIES

Block Diagram

RASO O

CASQ O

WE©

Remark DO0-D3: uPD42S17800LG5 (TSOP (II))

1/00 Oe—————————»{ |/O1
/01 0] |/02
1/02 04— 1/03
/03 O¢——————»{ |/04
1/04 O———————»f /05
1/05 Oe———————| |/06
1/06 O———————| |/07
1/07 O+—————>| |/08

I
>
i
D
[%2]
g}
m

/08 O#¢————————» |/O1
/09 O¢———————»] 1/02
/010 04— |/0O3
/1011 O¢————»| |/04
/1012 OC¢——————] |/05
/013 O¢—————>1 |/06
/1014 O¢—————| |/07
/015 O¢———————1 |/08

/016 O¢————— |/O1
/017 O¢—————————+{ |/02
1/018 O¢———————1 |/0O3
/019 O¢———————»1 |/O4
1/020 O#————1 /05
1/021 O¢————— /06
1/022 O#———| /07
1/023 O¢————— /08

11024 O#¢——-—————» |/O1
/025 O¢——+«———— ] 1/02
1/026 0¢———————— /03
/1027 O¢————{ /04
1/028 O¢—————————»1 /05
1/029 O¢———————>1 |/O6
1/030 O4¢——————1 |/07
/031 O¢—————» |/08

» DO0-D3

Co-C3

DO0-D3

DO-D3
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NEC MC-42S2000LAB32S SERIES

Electrical Specifications Notes 1.2

Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Voltage on any pin relative to GND Vr -0.5to +4.6 v
Supply voltage Vee -0.5 to +4.6 \
Output current lo 20 mA
Power dissipation Po 4 w
Operating ambient temperature Ta 0to +70 °C
Storage temperature Tstg -55 to +125 °Cc

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
conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Vee 3.0 33 3.6 \"
High level input voltage Viu 2.0 Vee + 0.3 \
Low level input voltage Vi -0.3 +0.8 "
Operating ambient temperature Ta 0 70 ) °C

Capacitance (Ta = 25 °C, f = 1 MHz)

Parameter Symbol Test Condition MIN. TYP. MAX. Unit
Input capacitance Cn AO - A10 35 pF
Ci WE 43
Ci RASO, RAS2 30
Cis CASO - CAS3 17
Data Input/Output capacitance Cio 1/00 - 1/031 12 pF

208



NEC

MC-42S2000LAB32S SERIES

DC Characteristics (Recommended Operating Conditions unless otherwise noted)

Parameter Symbol Test condition MIN. MAX. | Unit Notes 4
Operating current lee RAS, CAS Cycling trac = 60 ns 400 mA 3,4,7 :
tRC = tRC (MIN.} trac = 70 ns 360
lo=0mA
trac = 80 ns 320 i
Standby current lcc2 RAS, CAS 2 Vii miny lo=0mA 2.0 mA .\
RAS, CAS > Vec - 0.2V lo=0mA 0.6 ]
RAS only refresh current lcca RAS Cycling trac = 60 ns 400 mA | 3,4,5,7
CAS 2 ViH miny trac = 70 ns 360 3[
trRc = tRC (MIN.} ‘
o= 0 mA taac = 80 ns 320 :
Operating current lcca RAS < ViL max), CAS Cycling trac = 60 ns 280 mA 3,4,6 |
(Fast page mode) tec = tec (MiNy trac = 70 ns 240
lo=0mA
trac = 80 ns 200
CAS before RAS lccs RAS Cycling trac = 60 ns 400 mA 3,4
refresh current trc = tRC (MIN.) trac = 70 ns 360
lo=0mA
trac = 80 ns 320 I
CAS before RAS lccs CAS before RAS refresh: tras < 1 us 800 A 3,4 §
long refresh current trc = 62.5 us
RAS, CAS :
Vee -0.2 V £ ViH € ViH (vax)
oV<ViL<02V ,
Standby: ;
RAS, CAS > Vcc 0.2 V \'
Address : Vi1 or ViL
WE : Viu
lo=0mA
CAS before RAS lecr RAS, CAS: 600 UA 4
self refresh current trass = 5 ms
Vee =0.2 V < Vi £ ViH (Max)
ovVsVL<0.2V
lo=0mA
Input leakage current I Vi=0to 3.6V -5 +5 UA
All other pins not under test = 0 V
Output leakage current low Vo=0to 3.6V -5 +5 LA
Output is disabled (Hi-Z)
High level output voltage Vo lo=-2.0 mA 2.4
Low level output voltage Voo lo = +2.0 mA 0.4
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NEC . o MC-42S2000LAB32S SERIES

AC Characteristics (Recommended Operating Conditions unless otherwise noted) Notes 8.9

Parameter Symbol toac = 60 ns trac =»70 . thac = 80 ns Unit | Notes
MIN.| MAX. [MIN.| MAX. [MIN.| MAX.

Read/Write Cycle Time tre 110 130 150 ns
Fast Page Mode Cycle Time tec 40 45 50 ns
Access Time from RAS thac 60 70 80 | ns |10, 11
Access Time from CAS teac 15 18 20 ns |10, 11
Access Time Column Address taa 30 35 40 ns |10, 11
Access Time from CAS Precharge tacp 35 ) 40 45 ns 1
RAS to Column Address Delay Time ‘ tRAD 15 30 | 15 35 17 40 ns 10
CAS to Data Setup Time towz 0 0 0 ns 1
Output Buffer Turn-off Delay Time from CAS torr 0 13 0 15 0 15 ns 12
Transition Time (Rise and Fall) ) tr 3 50 3 50 3 50 ns
RAS Precharge Time trp 40 50 60 ns
RAS Pulse Width tras 60 | 10,000-| 70 | 10,000 | 80 | 10,000 ns
RAS Pulse Width (Fast Page Mode) trASP 60 | 125,000 70 (125,000 80 | 125,000| ns
RAS Hold Time trsn | 15 18 20 ns
CAS Pulse Width | teas 15 | 10,000 | 18 | 10,000 | 20 | 10,000 ns
CAS Hold Time tesh | 60 70 80 ns
RAS to CAS Delay Time tco | 20 | 45 | 20| 50 |25 | 60 ns | 10
CAS to RAS Precharge Time tcrp 5 5 5 ns 13
CAS Precharge Time teen 10 10 10 ns
CAS Precharge Time (Fast Page Mode) tep 10 10 10 ns
RAS Precharge CAS Hold Time trec 5 5 5 ns
RAS Hold Time from CAS Precharge tRHCP 35 40 45 ns
Row Address Setup Time tasr 0 0 0 ns
Row Address Hold Time tRAH 10 10 12 ns
Column Address Setup Time tasc 0 0 0 ns
Column Address Hold Time tcan 15 15 15 ns
Column Address Lead Time Referenced to RAS | tra 30 35 40 ns
Read Command Setup Time tres 0 0 0 ns
Read Command Hold Time Referenced to RAS | tean 0 0 0 ns 14
Read Command Hold Time Referenced to CAS | trcu 0 0 0 ns 14
WE Hold Time Referenced to CAS tweH 10 10 15 ns 15
Data-in Setup Time tos 0 0 0 ns 16
Data-in Hold Time toH 10 15 15 ns 16
Write Command Setup Time twes 0 0 0 ns 17
CAS Setup Time (CAS before RAS Refresh) tesr 5 5 5 ns
CAS Hold Time (CAS before RAS Refresh) tcHR 10 10 10 ns
RAS Pulse Width (CAS before RAS Self Refresh) | trass 100 100 100 us
RAS Precharge Time (CAS before RAS Self Refresh) | taes 110 130 150 ns
CAS Hold Time (CAS before RAS Self Refresh) | tous | -50 -50 -50 ns
WE Setup Time twsr 10 10 10 ns
WE Hold Time twr | 15 15 15 ns
Refresh Time tReF 128 128 128 ms
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NEC

MC-42S2000LAB32S SERIES

Notes

hd

e 9w

10.

1.
12.

13.
14.
15.
16.
17.

All voltages are referenced to GND.

After power up, wait more than 100 us and then, execute eight CAS before RAS or RAS only
refresh cycles as dummy cycles to initialize internal circuit.

Icca, lecs, lcca, Ices and lcce depend on cycle rates (trc and tec).

Specified values are obtained with outputs unloaded.

lccs is measured assuming that all column address inputs are held at either high or low.

lcca is measured assuming that all column address inputs are switched only once during each
fast page cycle.

Icc1 and Iccs are measured assuming that address can be changed once or less during RAS < Vi
ax) and CAS 2 ViH min..

AC measurements assume tt = 5 ns.

AC Characteristics test condition

(1) Input timing specification

Vihming = 2.0V

Vit maxy = 0.8V

(2) Output timing specification

Vor miny = 2.0V

VoL max) = 0.8V

For read cycles, access time is defined as follows:
Input Conditions Access Time Access Time from RAS
trAD < tRAD (MAX) @nd trcD < tRCD (MAX) | tRAC (MAX.) tRAC (MAX.)
tRAD > tRAD (MAX) and trco < tRCD (MAX) | tAA (MAX.) trRAD + tAA (MAX.)
tRCD > tRCD (MAX.) tcac (max.) trCD + tCAC (MAX.)

traD (MAX.) and trco (Max.) 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 > trap (MAx.)
and trep 2 treo (Max.) Will not cause any operation problems.

Loading conditions are 1 TTL and 100 pF.

torr (max,) defines the time at which the output achieves the condition of Hi-Z and are not
referenced to Vo or VoL

tcrp (MIN.) requirements should be applied to RAS/CAS cycles.

Either trcH (MIN) OF tRRH (MiN) should be met in read cycles.

In early write cycles, twch (ming should be met.

tos (N, and tox (viny are referenced to the CAS falling edge in early write cycles.

If twcs 2 twes (miny, the cycle is an early write cycle and the data out will remain Hi-Z through the
entire cycle.
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Timing Chart
Please refer to Timing Chart 6, page 435.
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NEC

MC-42S2000LAB32S SERIES

Package Drawing

72PIN DUAL IN-LINE MODULE (SOCKET TYPE)

A ‘]N-<—
Q -
- - B o P = =
= =1 : b o P g B
= =1 R g Bh o =
s : ¥ ¥ 3
(OPTIONAL HOLES) : E 3 ¥ ¥ M
= = b o . o
= o b o - o
o = B g b o -l
K \& g . E3 _ Ef 3
I S I
| J o
Pt ® -
aadl| C
~—F
o [T o
ITEM MILLIMETERS __ INCHES
A 59.69:0.13  2.35:0.006
c 44.45 1.750
detail of ® part F 8.255 0.325
H 127 (T.P) _ 0.050 (T.P.)
| 7.62 0.300
w +0.005
N J 2.03:0.13  0.080+3:992
/L K 3.175:0.13 _ 0.1250.006
I:l > L 17.78 0.700
7 ¢ M 2541013 1.000£0.006
N 2.463 MAX. _ 0.097 MAX.
A P R2.0 R0.079
X — Q R2.0 R0.079
S $1.8 $0.071
0.005
T 1.020.1 0.039*3.992
U 3175 MIN. __ 0.125 MIN.
v 0.25 MAX. __ 0.010 MAX.
w 1.04£0.05  0.041%0.002
X 2.54 MIN. 0.100 MIN.
M725-50A1-2
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DATA SHEET

NEC / MOS INTEGRATED CIRCUIT
MC-42S2000LAD32S SERIES

2 M-WORD BY 32-BIT DYNAMIC RAM MODULE (SO DIMM)
FAST PAGE MODE

Description

The MC-42S2000LAD32S seriesis a 2,097,152 words by 32 bits dynamic RAM module (Small Outline DIMM)
on which 4 pieces of 16 M DRAM: uPD42S18160L 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

» CAS before RAS self refresh, CAS before RAS refresh, RAS only refresh, Hidden refresh
* 2,097,152 words by 32 bits organization

» Fast access and cycle time

RW | Power consumption
. Access time cycle time (MAX.)
Family (MAX.) (MIN.)
Active Standby
MC-42S52000LAD32S-A60 60 ns 110 ns 1,083.6 mW
2.16 mW
- - 7 1 1,011.6 mW
MC-42S2000LAD32S-A70 Ons 30 ns 0 m (CMOS level input)
MC-42S2000LAD32S-A80 80 ns 150 ns 939.6 mW

* 1,024 refresh cycles/128 ms
¢ 72-pin dual in-line memory module (Pin pitch = 1.27 mm)
« Single +3.3 V £0.3 V power supply

h

The information in this d is ject to without notice.

Document No. 1C-3461 (Japan)
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NEC MC-42S2000LAD32S SERIES

Ordering Information

Part number Ac;:;s:):;‘ne Package Mounted devices
MC-4252000LAD32SA-A0 60 ns 72-pin Dual In-line Memory Module | 4 pieces of uPD42S18160LG5
MC-42S2000LAD32SA-A70 70 ns (Socket Type) (400 mil TSOP (I1))
MC-4252000LAD32SA-A80 80 ns Edge connector: Gold plating [Double side]
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NEC MC-42S2000LAD32S SERIES |

Pin Configuration 3

72-pin Dual In-line Memory Module Socket Type (Edge connector : Gold plating)

/ \ ) AN
2 f=—>0 /00 GNDo— 1
4 [«—>0 /02 I/01 o=—»{ 3
6 f«=—>01/04 /03 0> 5
8 [«~—=0 |/06 1/05 0=—»{ 7
10 —o0 Ve 1/07 o=—>{ 9
12 =+—0 A0 PD10— 11
14 [«—0 A2 A1 0—> 13
16 fe—o0 A4 A3o—> 15
18 [«—o0 A6 A5 0—>{ 17
20 —oNC NCo— 19
22 |+—>0 /09 1/08 o<—»] 21 i
2 24 [«—=0 /011 1/010 o=—=f 23 g i
o 26 [«~—=01/013 /012 0<—] 25 8
. 28 [«—0 A7 11014 0=—>| 27 S \
R 30 [—oVee NC o—1 29 a ;
4 32 =—o0A9 Ag o—=| 31 5 j
o 34 f«—0 RASZ RAS3 0—{ 33 |
8 36 ——ONC /015 0<—>] 35 §
c 38 [«—01/017 11016 0=—>] 37 &
40 }~—0 CASO GND 0— 39 ] ;
S 42 [«—0 CAS3 CAS2 0—{ 41 g
N 44 |~—0 RASD CAST 0—1 43 o :
g 46 —ONC RAS1 0—=| 45 s |
48 —oNC WE 0—>{ 47
50 |«—=0 |/019 1/018 0<—>] 49
52 [«—>01/021 1/020 0<—>] 51 i
54 |«—>0 |/023 /022 o<—»] 63 E
56 |«—>0 I/024 NC o— 55 ;
58 [«—>0 I/026 1/025 o=—>] 57 ‘
60 |=—>0 1/027 1/028 0=—>] 59
62 f=—>01/029 Vec 0—— 61
64 f=—>01/031 1/030 0=—=| 63 ;
66 —o PD2 NCo— 65
68 |——0 PD4 PD30— 67 \
70 —o PD6 PD5 0—— 69 '
N 72 F—o GND PD7 0— 71 ~ i
A0 - A9 : Address Inputs The internal connection of PD pins (PD1 - PD7).
1/00 - 1/031 : Data Inputs/Outputs - ‘
RAS0 - RAS3 : Row Address Strobe Pin Pin Access Timo |
CASO - CAS3 : Column Address Strobe ame o 60 ns 70ns 80 ns !
WE : Write Enable PD1 n NC NC NC j’
PD1 - PD7 : Presence Detect Pins PD2 66 GND GND GND
Vee : Power Supply PD3 67 GND GND GND
GND : Ground PD4 68 GND | GND | GND |
N : N i
¢ © connection PD5 69 NC GND NC \
PD6 70 NC NC GND ‘
PD7 ya| GND GND GND
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NEC MC-42S2000LAD32S SERIES

Block Diagram

WE o
RASO © o RAS1
CAST 0
CASO O I 1

LCAS UCAS RAS WE LCAS UCAS RAS WE

1/00 O=———={1/O1 : 1101

1/01 o~—+—{)/02 1/02

1/02 o=—{ /O3 1/03

1/03 o~——>] /04 1104

1/04 o~—+—{ /05 1/05

1/05 0o=—={ /06 1/06

1/06 O~——1 /07 1107

1/07 O<——]1/08 Do 1/08 D2

1/08 O~——{1/09 1109

1/09 o~———=11/010 1/010
1/010 o~————={ /011 17011
/011 o=—>1/012 11012
1/012 0e———>11/013 11013
11013 o-———J 11014 11014
Y014 0=——=1/015 11015
1/016 0O«——1/016 __ 11016

OE ’;] OE j
RAS2 &
CAS3 o 0 RAS3
CAS2 O I 1
LCAS UCAS RAS WE LCAS UCAS RAS WE
/016 o~——={|/O1 . 1701
1/017 o=———>{ /02 1102
1/018 O=———=11/03 103
/019 O=————11/04 1/04
11020 o=~——>{1/05 1/05
11021 O~——>11/06 1106
11022 0o«———=11/07 1107
/023 o~—>11/08 D1 /08 D3
11024 O~——11/09 1709
1/025 0o=———>{1/010 11010
11026 0o~———>{ /011 17011
1/027 O=————>11/012 17012
11028 0o~———>11/013 11013
/029 O~——>11/014 11014
11030 o=—— /015 11015
/031 0~———>1{1/016 __ 11016 —
OE OE jr

A0-A9 O——————  —  D0-D3

Remark DO0-D3: zPD42S18160LG5 (TSOP (II))
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NEC

MC-42S2000LAD32S SERIES

Electrical Specifications Notes 1.2

Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Voltage on any pin relative to GND Vr —0.5 to +4.6 "
Supply voltage Vee -0.5 to +4.6 \
Output current lo 20 mA
Power dissipation Po 8 w
Operating ambient temperature Ta 0to +70 °c
Storage temperature Tatg -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 in the operational section of this specification. Exposure to Absolute Maximum Rating

conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Vee 3.0 3.3 3.6 \"
High level input voltage Vi1 2.0 Vee + 0.3 \
Low level input voltage Vi -0.3 +0.8 \
Operating ambient temperature Ta 0 70 °C
Capacitance (Ta = 25 °C, f = 1 MHz)
Parameter Symbol Test Condition MIN. TYP. MAX. Unit
Input capacitance Cn A0 - A9 35
o) VV_—E__ _ 43 o
Cs RASO - RAS3 23
Cu CAS0 - CAS3 24
Data Input/Qutput capacitance Cwo 1/00 - /031 19 pF




NEC - ) MC-42S2000LAD32S SERIES

DC Characteristics (Recommended Operating Conditions unless otherwise noted)

Parameter Symbol Test condition MIN. MAX. | Unit Notes
Operating current leer RAS, CAS Cycling trac = 60 ns 301
tRC = tAC (MIN) | taac = 70 ns 281 | mA | 3,4,7
lo=0mA
o=om thac = 80 ns 261
Standby current lec2 RAS, CAS = Vix iMin.) lo=0mA 2.0 mA
RAS, CAS > Vcc-0.2V lo=0mA 0.6
RAS only refresh current lecs RAS Cycling trac = 60 ns 301
CAS 2 Vin in taac = 70 ns 281 | mA | 3,457
trC = tRC (MIN.)
lo=0mA trac = 80 ns 261
Operating current lccs RAS < ViLmax), CAS Cycling | trac = 60 ns 181
(Fast page mode) ‘ tec = trC(MIN) trac = 70 ns 161 mA 3,4,6
lo=0mA trac = 80 ns 141
CAS before RAS lecs RAS Cycling trac = 60 ns 301
refresh current trC = thc N, trac = 70 ns 281 | mA 3,4
lo=0mA taac = 80 ns 261
CAS before RAS lece CAS before RAS refresh:
long refresh current trc = 125.0 pus
RAS, CAS :
Vee =0.2 V < ViH £ ViH (vax,)
oOV<Vis<02V tras < 1 us 720 HA 3,4
Standby:
RAS, CAS >Vcc 0.2V
&dress : Vinor Vi
WE : Vi
lo=0mA
CAS before RAS Ieer RAS, CAS:
self refresh current trass = 5 ms
Vee -0.2 V < Vi < ViH (MAx) 600 HA 4
0V<sVe<0.2V ’
lo=0mA
Input leakage current hw Vi=0to3.6V
All other pins not under test = 0 V -5 +5 HA
Output leakage current low Vo=0to 3.6V

Output is disabled (Hi-2)

High level output voltage Vou lo=-2.0 mA 2.4 \'

Low level output voltage Vou lo=+2.0 mA 0.4 \"
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NEC

MC-42S2000LAD32S SERIES

AC Characteristics (Recommended Operating Conditions unless otherwise noted) Notes 8.9

Parameter Symbol trac=60ns | trac=70ns | trac=80ns Unit | Notes
MIN.| MAX. [MIN.| MAX. |MIN.| MAX.

Read/Write Cycle Time tre 110 130 150 ns
Fast Page Mode Cycle Time tec 40 45 50 ns
Access Time from RAS traC 60 70 80 ns |10, 11
Access Time from CAS teac 15 20 20 ns |10, 11
Access Time Column Address taa 30 35 40 ns |10, 11
Access Time from CAS Precharge tace 35 40 45 ns 1
RAS to Column Address Delay Time traD 15 30 15 35 17 40 ns 10
CAS to Data Setup Time tewz 0 0 ns 1
Output Buffer Turn-off Delay Time from CAS torF 13 0 15 0 15 ns 12
Transition Time (Rise and Fall) tr 3 50 3 50 3 50 ns
RAS Precharge Time trp 40 50 60 ns
RAS Pulse Width tRas 60 | 10,000 | 70 | 10,000 | 80 | 10,000 | ns
RAS Pulse Width (Fast Page Mode) trase | 60 [125,000| 70 [125,000| 80 |125,000| ns
RAS Hold Time tRsH 15 18 20 ns
CAS Pulse Width tcas 15 | 10,000 | 20 | 10,000 | 20 | 10,000 | ns
‘CAS Hold Time tesn | 60 70 80 ns
RAS to CAS Delay Time tco | 20 45 20 50 25 60 ns 10
CAS to RAS Precharge Time torp 5 5 5 ns 13
CAS Precharge Time teen 10 10 10 ns
CAS Precharge Time (Fast Page Mode) tep 10 10 10 ns
RAS Precharge CAS Hold Time trpc 5 5 5 ns
RAS Hold Time from CAS Precharge tRHCP 35 40 45 ns
Row Address Setup Time tasr 0 0 0 ns
Row Address Hold Time tRAH 10 10 12 ns
Column Address Setup Time tasc 0 0 0 ns
Column Address Hold Time tcah | 15 15 15 ns
Column Address Lead Time Referenced to RAS | taaL 30 35 40 ns
Read Command Setup Time - trcs 0 ns
Read Command Hold Time Referenced to RAS | taau 0 ns 14
Read Command Hold Time Referenced to CAS | tach 0 ns 14
WE Hold Time Referenced to CAS' twew | 10 10 15 ns 15
Data-in Setup Time tos 0 0 ns 16
Data-in Hold Time ton 10 15 15 ns 16
Write Command Setup Time twes 0 ns 17
CAS Setup Time (CAS before RAS Refresh) tes 5 5 ns
CAS Hold Time (CAS before RAS Refresh) tcHR 10 10 10 ns
RAS Pulse Width (CAS before RAS Self Refresh) | tasss | 100 100 100 us
RAS Precharge Time (CAS before RAS Self Refresh) | tars | 110 130 150 ns
CAS Hold Time (CAS before RAS Self Refresh) | tons -50 -50 -50 ns
WE Hold Time twim | 16 15 15 ns
Refresh Time trer 128 128 128 ms
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NEC L MC-42S2000LAD32S SERIES

Notes

-

All voltages are referenced to GND.

After power up, wait more than 100 us and then, execute eight CAS before RAS or RAS only
refresh cycles as dummy cycles to initialize internal circuit.

lcea, lecs, Iecs, Ices and Icce depend on cycle rates (trc and tec).

Specified values are obtained with outputs unloaded.

Iccs is measured assuming that all column address inputs are held at either high or low.

Iccs is measured assuming that all column address inputs are switched only once during each
fast page cycle.

Iccr and Iccs are measured assuming that address can be changed once or less during RAS < Vi
ax, and CAS = ViH min,.

8. AC measurements assume tr = 5 ns.

9. AC Characteristics test condition

L

S 9w

N

(1) Input timing specification

ViHMiNy = 2.0V -=mmmmmmmgommne- Z
ViLmax) = 0.8V ===m=mm-mmooe-

tr=5ns tr=5ns

(2) Output timing specification

VoH iy = 2.0V

Vou max) = 0.8V

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

Input Conditions Access Time Access Time from RAS
tRAD < tRAD (MaX.) @and trco < tRCD (MAX) | tRAC (MAX.) tRAC (MAX)
tRAD > tRAD (MAX.) and tRcD < tRCD (MAX) | tAA (MAX.) tRAD + taa (MAX)
"tRCD > tRCD (MAX.) teac (Max.) treD + tcAc (MAX.)

traD (MAX.) and trcp (vax.) 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 tRAD 2 tRAD (MAX.)
and trep 2> trep (max) will not cause any operation problems.

11. Loading conditions are 1 TTL and 100 pF.

12, torr (max) defines the time at which the output achieves the condition of Hi-Z and are not
referenced to VoH or VoL.

13. tcrp(mIN) requirements should be applied to RAS/CAS cycles.

14. Either trcH (MiN) Or trRrH (MiN) should be met in read cycles.

15. In early write cycles, twcH (Min) should be met.

16. tos min) and toH (ving are referenced to the CAS falling edge in early write cycles.

17. If twes > twes (miny, the cycle is an early write cycle and the data out will remain Hi-Z through the
entire cycle.
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Timing Chart
Please refer to Timing Chart 5, page 425.
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NEC MC-42S2000LAD32S SERIES

Package Drawing

72 PIN DUAL IN-LINE MODULE (SOCKET TYPE)

A
Y z N
Q
n (LARRAARGNR  BARLARRAIR =]
[ e
0
s P ¥ s
(OPTIONAL HOLES) \{ rrevsrrr—vmmomnr g | -
a8
X 1 1 O
711 ® 1T
= (H] 2 T
L c
(RAMCRARANE  RERAREARAD (ALARAMRARAN ARARACALIAR
l) D D
detail of @ part ITEM_MILLIMETERS __INCHES
W A 50.69%0.13 _ 2.35:0.006
C___ 4445 1.750
F___ 8.255 0.325
! ij H 1.27 (T.P) _ 0.050 (T.P.)
i I 7.62 0.300
[1_—'] > J 2.0 0.079
K___ 3.18 0.125
L 17.78 0.700
M__ 254 1.000
N 3.8 MAX. 0.150 MAX.
P R20 R0.079
Q__ R20 R0.079
R 4.0£0.1 0.157+8-99%
s $1.8 $0.071
T 1.0£0.1 0.039*3-993
U___ 3.18MIN. __ 0.125 MIN.
V_ 025MAX. _ 0.010 MAX.
w 1.0£0.05 0.039+0-803
X___ 254 MIN. __ 0.100 MIN.
Y 20MIN. 0.078 MIN.
Z___ 2.0MIN. 0.078 MIN.
M725-50A3
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DATA SHEET

NEC / MOS INTEGRATED CIRCUIT
MC-42S4000LAB32S SERIES

4 M-WORD BY 32-BIT DYNAMIC RAM MODULE (SO DIMM)
FAST PAGE MODE

PRt

Description
The MC-42S4000LAB32S series is a 4,194,304 words by 32 bits dynamic RAM module (Small Outline DIMM) Iy
on which 8 pieces of 16 M DRAM: uPD42S17800L 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

« CAS before RAS self refresh, CAS before RAS refresh, RAS only refresh, Hidden refresh
* 4,194,304 words by 32 bits organization

» Fast access and cycle time

AW | Power consumption
X Access time cycle time (MAX.) |
Family (MAX.) (MIN.) i
Active Standby ‘
MC-42S4000LAB32S-A60 60 ns 110 ns 1,458 mW
4.32 mW
MC-42S4000L - 70 ns 130 ns 1,314 mW
C-42S4000LAB32S-A70 n (CMOS level input) ‘
MC-42S4000LAB32S-A80 80 ns 150 ns 1,170 mW !
|

* 2,048 refresh cycles/128 ms
¢ 72-pin dual in-line memory module (Pin pitch = 1.27 mm)
+ Single +3.3 V £0.3 V power supply

Ordering Information

Access time
Part b i
art number (MAX.) Package Mounted devices
MC-42S4000LAB32SA-A60 60 ns 72-pin Dual In-line Memory Module 8 pieces of uPD42S17800LG5
MC-42S4000LAB32SA-A70 70 ns (Socket Type) / (400 mil TSOP (11))
MC-42S4000LAB32SA-A80 80 ns Edge connector: Gold plating / [Double side]
The infor ion in this d. is subject to change without notice.

Document No. M10055EJ3VODSU1
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NEC 3 MC-425S4000LAB32S SERIES

Pin Configuration

72-pin Duai In-line Memory Module Socket Type (Edge connector : Gold plating)

/ \ ) A4
2 =—=0 /00 GNDoO— 1
4 [0 /02 1/01 O<—= 3
6 [~—01/04 1/03 0=—> 5
8 [=—=01/06 1/05 O=—{ 7
10 —0 Vec 1/07 O=—={ 9
12 f[«—0 A0 PD1 0—— 11
14 [«—0 A2 A1 0—> 13
16 («—O0A4 A3 O0—>f 15
18 f«—o0 A6 A5 O—> 17
20 —ONC A10 19
22 r——>0l/09 1/08 O<«—>{ 21
) 2 24 |0 1/011 /010 0=— 23 <
o 26 [=—01/013 /012 O<=—>{ 25 N
A 28 A7 1/014 0=—>{ 27 S
Y] 30 —o0 Vee NC o—] 29 ]
2 32 [~—OA9 A8 O—={ 31 <
S 34 f«—o0 RAS2 RAS3 0—={ 33 )
b= 36 —ONC 1/015 0<—>{ 35 S
; 38 [«~—01/017 1/016 0<—= 37 <
® 40 f«—o0 CASO GND o—— 39 ﬁ
w 42 |[+~—0 CAS3 CAS20—= 41 <
R 44 [+=—O RASO CAS1 0—={ 43 g_',
> 46 —ONC RAS1 0—>| 45 s
48 ——ONC WE 0— 47
50 J=—01/019 1/018 O<=—>={ 49
52 |«—>0 /021 1/020 0=—>{ 51
54 |«—0 /023 1/022 0<—>{ 53
56 |«—>01/024 NC o—— 55
58 |«—>0 1/026 1/025 0=—>] 57
60 [«~—>0 1/027 1/028 0=—>{ 59
62 [«—>01/029 Vec 0— 61
64 [«=—=01/031 1/030 O=«—= 63
66 ——O PD2 NCo—— 65
68 ——©0 PD4 PD3 0— 67
70 ——0 PD6 PD5 0— 69
m 72 ——OGND PD7 00— 71 m
AO - A10 : Address Inputs The internal connection of PD pins (PD1 to PD7).
1/00 - 1/031 : Data Inputs/Outputs A -
RASO - RAS3 : Row Address Strobe Pin Fin coome e
— — ame 0.
CASO - CAS3  : Column Address Strobe 60ns | 70ns | 80ns
WE : : Write Enable PD1 1 GND GND GND
PD1 - PD7 : Presence Detect Pins PD2 66 NC NC NC
Vee ~: Power Supply ' PD3 67 GND GND GND
GND : Ground PD4 68 GND | GND | GND
NC : No connection , PD5 59 NC GND NC
PD6 70 NC NC GND
PD7 71 GND GND GND
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NEC MC-42S4000LAB32S SERIES

Block Diagram

RASO O ——————— O RAS1
CAS0 0—
e l |
1/00 O=——{1/01 CAS RAS WE I/01 CAS RAS WE |
/01 Oe——] /02 1102 i
1/02 oe——1/03 1/03 N
1/03 Oe——= 1/04 /04 i
/04 Oe——] /05 Do /05 D1 3
1/05 O+——1 /06 /06 |
1/06 O+——={ /07 1107 4
107 o=——=1 /08 /o8 — .
OE OEF
- —E e
CAS1 O— ; ‘ +
/08 0«=——1/01 CAS RAS WE /01 CAS RAS WE
1/09 Oe——s /02 1/02
1/010 o=——s] /O3 1/03
1/011 Oe—— /04 1/04
/012 O=—1 /05 D2 1105 D3
11013 O=—= /06 1/06 :
/014 Oe——»11/07 1107 ‘;;5
1/015 O=——1 /08 € = /08 5 . |
RASZ © )
CAS? © I o O RAS3 !
/016 o«=—{1/01 CAS RAS WE /01 CAS RAS WE L
1/017 o=—]1/02 1102 |
1/018 0=—— /03 1/03 i
1/019 O=——1 /04 D4 1104 ‘
11020 O=—— 105 1105 D5
1/021 O<+—11/06 1106
11022 o+—] 1107 1107
1/023 O=——] /08 OF /08 oF
A3 e ] " nE |
1/024 o=———{1/01 TAS RAS WE /01 CTAS RAS WE ‘
1/025 oe——] 1102 1/02
11026 0+———]{1/03 1/03
/027 O=—{1/04 1104
/028 O<=——| /05 D6 1105 D7
1/029 O=——1 /06 1106
/030 O«—— /07 1107 |
O— — —_
1/O31 /08 o[ 1/08 oE F?Jr
AO-A10 DO-D7

Vee DO-D7
Co-C7

GND O————4—— > Do.D7

i
|
5

Remark DO0-D7 : uPD42S17800LG5 (TSOP (11))
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NEC ‘ MC-42S4000LAB32S SERIES

Electrical Specifications Notes 1.2

Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Voltage on any pin relative to GND Vr -0.5to +4.6 \"
Supply voltage Vee -0.5to +4.6 Vv
Output current lo -20 mA
Power dissipation Po 8 w
Operating ambient temperature Ta 0to +70 ' °C
Storage temperature Tstg -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 in the operational section of this specification. Exposure to Absolute Maximum Rating
conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Vee 3.0 3.3 3.6 v
High level input voltage Vin 2.0 Vee + 0.3 \
Low level input voltage Vi -0.3 +0.8 \
Operating ambient temperature Ta 0 70 °C

Capacitance (Ta = 25 °C, f = 1 MHz)

Parameter Symbol Test Condition MIN. TYP. MAX. Unit
Input capacitance Cn A0 - A10 55 pF
Ci WE 71
Cis RASO - RAS3 30
Cu CASO - CAS3 24
Data Input/Output capacitance Cio 1/00 - 1/031 19 pF
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NEC ' MC-42S4000LAB32S SERIES

DC Characteristics (Recommended Operating Conditions unless otherwise noted)

Parameter Symbol Test condition MIN. MAX. | Unit Notes ;
Operating current lect RAS, CAS Cycling trac = 60 ns 405 mA 3, 4,7 g
tRC = tRC (MIN.) trac = 70 ns 365 ‘
lo=0mA '
trac = 80 ns 325 |
Standby current lec2 RAS, CAS > Vin (miNg lo=0mA 4.0 mA ‘
RAS, CAS 2 Vcc - 0.2V lo=0mA 1.2
RAS only refresh current fces RAS Cycling trac = 60 ns 405 mA | 3,457
CAS = ViH miNy trac = 70 ns 365
trRC = tRCMIN.
lo=0mA trac = 80 ns 325 E
Operating current lcca RAS < Vi maxy, CAS Cycling trac = 60 ns 285 mA 3,4,6 }‘
(Fast page mode) tpc = tpc (MIN.) trac = 70 ns 245 ‘
fo=0mA ‘
trac = 80 ns 205 '
CAS before RAS lecs RAS Cycling trac = 60 ns 405 mA 3.4
refresh current tRC = tRC (MIN) trac = 70 ns 365 :
lo=0mA i
trac = 80 ns 325
CAS before RAS lccs CAS before RAS refresh: tras <1 us 1.6 mA 3,4
long refresh current trc =62.5 us
RAS, CAS :
Vee =0.2 V SViH SViH (max)
ovV<sVves<02V
Standby:
RAS, CAS >Vcc -0.2 V
éidress :Vimor Vi
WE : Vi
lo=0mA
CAS before RAS lecr RAS, CAS: 1.2 mA 4
self refresh current trass = 5 ms
Vee =0.2 V <ViH £ViH (max)
0V<sVis<02V
lo=0mA
Input Ieakagé current hw Vi=0to 3.6V -5 +5 LA

All other pins not under test = 0 V

Output leakage current low Vo=0to 3.6V -5 +5 HA
Output is disabled (Hi-Z) '

High level output voltage Vou lo=-2.0 mA 2.4

Low level output voltage Vou lo=+2.0 mA 0.4
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NEC MC-4254000LAB32S SERIES

AC Characteristics (Recommended Operating Conditions unless otherwise noted) Notes 8.9

Parameter Symbol trac=60ns | trac=70ns | trac =80 ns Unit | Notes
MIN.[ MAX. [MIN.[ MAX. |MIN.| MAX.

Read/Write Cycle Time tre 110 130 150 ns
Fast Page Mode Cycle Time tec 40 45 50 ns
Access Time from RAS thac 60 70 80 | ns |10,11
Access Time from CAS teac 15 18 20 ns |10, 11
Access Time Column Address tAa 30 35 40 ns |10, 11
Access Time from CAS Precharge tace 35 40 45 ns 1
RAS to Column Address Delay Time tRAD 15 30 15 35 17 40 ns 10
CAS to Data Setup Time toiz 0 0 0 ns 11
Output Buffer Turn-off Delay Time from CAS torF 0 13 0 15 0 15 ns 12
Transition Time (Rise and Fall) tr 3 50 3 50 3 50 ns
RAS Precharge Time trp 40 50 60 ns
RAS Pulse Width tras 60 | 10,000 | 70 | 10,000 | 80 | 10,000 ns
RAS Pulse Width (Fast Page Mode) tRASP 60 | 125,000 70 [125,000( 80 |125,000( ns
RAS Hold Time trsw | 15 18 20 ns
CAS Pulse Width tcas 15 | 10,000 | 18 | 10,000 | 20 | 10,000 ns
CAS Hold Time tesw | 60 70 80 ns
RAS to CAS Delay Time trReD 20 45 20 50 25 60 ns 10
CAS to RAS Precharge Time tere | 5 5 5 ns 13
CAS Precharge Time teen 10 10 10 ns
CAS Precharge Time (Fast Page Mode) tep 10 10 10 ns
RAS Precharge CAS Hold Time trpC 5 5 5 ns
RAS Hold Time from CAS Precharge tRHCP 35 40 45 ns
Row Address Setup Time tasr 0 0 0 ns
Row Address Hold Time tRAH 10 10 12 ns
Column Address Setup Time tasc 0 0 0 ns
Column Address Hold Time tean 15 15 15 ns
Column Address Lead Time Referenced to RAS | tea. | 30 35 40 ns
Read Command Setﬁp Time trcs 0 0 0 ns
Read Command Hold Time Referenced to RAS | tran 0 0 0 ns 14
Read Command Hold Time Referenced to CAS | tack 0 0 0 ns 14
WE Hold Time Referenced to CAS tweH 10 10 15 ns 15
Data-in Setup Time tos 0 0 0 ns 16
Data-in Hold Time tn | 10 15 15 “ns | 16
Write Command Setup Time twes 0 0 0 ns 17
CAS Setup Time (EA—S before RAS Refresh) tesk 5 5 5 ns
CAS Hold Time (CAS before RAS Refresh) teHR 10 10 10 ns
RAS Pulse Width (CAS before RAS Self Refresh) | trass | 100 100 100 us
RAS Precharge Time (CAS before RAS Self Refresh) | taes 110 130 150 ns
CAS Hold Time (CAS before RAS Self Refresh) | teus | -50 -50 -50 ns
WE Setup Time twsr 10 10 10 ns
WE Hold Time twsn | 15 15 ] ns
Refresh Time tRer 128 128 128 ms
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MC-42S4000LAB32S SERIES

Notes

Ll

o9~ w

10.

11.
12.

13.
14.
15.
16.
17.

All voltages are referenced to GND.

After power up, wait more than 100 ps and then, execute eight CAS before RAS or RAS only
refresh cycles as dummy cycles to initialize internal circuit.

Iccn, leces, lccs, lecs and Iccs depend on cycle rates (trc and tec).

Specified values are obtained with outputs unloaded.

lcca is measured assuming that all column address inputs are held at either high or low.

Icca is measured assuming that all column address inputs are switched only once during each
fast page cycle.

lcc1 and Iccs are measured assuming that address can be changed once or less during RAS <V
ax) and CAS 2 Vis (MIN..

AC measurements assume tt = 5 ns.

AC Characteristics test condition

(1) Input timing specification

Vin mingy = 2.0V

Vie max) = 0.8 V

(2) Output timing specification

Vor miny = 2.0V

VoL max) = 0.8V

For read cycles, access time is defined as follows:

Input Conditions Access Time Access Time from RAS
tRAD < tRAD (MAX) and treo < tRCD (MAX) | tRAC (MAX.) tRAC (MAX.)
tRAD > tRAD (MAX) and trRco < tRCD (MAX) | tAA (MAX) trRAD + tAA (MAX)
trReo > tRep (MAX.) tcac (max) trRCD + tcAC (MAX.)

traD (MAX.) and trep (MAx.) 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 > trap imax,)
and trco > trep (Max) will not cause any operation problems.

Loading conditions are 1 TTL and 100 pF.

torr (max) defines the time at which the output achieves the condition of Hi-Z and are not
referenced to Vou or Vol.

tcrp (MiIN) requirements should be applied to RAS/CAS cycles.

Either trcH (vin) or trrH (MIN) should be met in read cycles.

In early write cycles, twch (min) should be met.

tos (N and to (iNy are referenced to the CAS falling edge in early write cycles.

If twes > twes (miny, the cycle is an early write cycle and the data out will remain Hi-Z through the
entire cycle.
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Timing Chart
Please refer to Timing Chart 6, page 435.
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NEC MC-42S4000LAB32S SERIES

Package Drawing

72PIN DUAL IN-LINE MODULE (SOCKET TYPE)

]

S
(OPTIONAL HOLES)

K—T_P\\an%mmmnmmnm 4

" RREN

(o]
o ~7 b o ~ b o hd h o e b
o B o P g . -
L B o b . -
o B o P o P o B
= P 5 D o R 5 =1
L R g - B 5 =
= - P o . -
= - P = R g B
= B P g R o -
o h o P g b o =
= B g B g P 5 -
o b g P 5 S B
o B B g P o =
E = ~I- b o b o =1
ITEM MILLIMETERS _ INCHES
A 59.69£0.13  2.35%0.006
[ 44.45 1.750
detail of @ part F 8.255 0.325
H 1.27 (T.P.) _ 0.050 (T.P.)
| 7.62 0.300
w +0.005
N J 2.03:0.13  0.080*J:998
/|7 K 3.175¢0.13 _ 0.1250.006
[] > L 17.78 0.700
M 25.4$0.13 _ 1.000+0.006
} N 3.81 MAX. _ 0.150 MAX.
v P R2.0 R0.079
X Q R2.0 R0.079
S 01.8 $0.071
T 1.0£01 0.039:3-93%
U 3175 MIN.  0.125 MIN.
v 0.25 MAX. __ 0.010 MAX.
w 1.04£0.05  0.041£0.002
X 2.54 MIN. 0.100 MIN.
M725-50A2-2
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DATA SHEET

NEC

MOS INTEGRATED CIRCUIT

MC-4254000LAC32S SERIES

4 M-WORD BY 32-BIT DYNAMIC RAM MODULE (SO DIMM)
FAST PAGE MODE

Description

The MC-42S4000LAC32S series is a 4,194,304 words by 32 bits dynamic RAM module (Small Outline DIMM)

on which 8 pieces of 16 M DRAM: uPD42S17400LG3 (TSOP (II)) 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

« CAS before RAS self refresh, CAS before RAS refresh, RAS only refresh, Hidden refresh

* 4,194,304 words by 32 bits organization
« Fast access and cycle time

AW Power consumption
) Access time cycle time (MAX.)
Family (MAX.) (MIN.)
Active Standby
MC-42S4000LAC32S-A60 60 ns 110 ns 2,880 mW
4.32 mW
- - 70 130 2,592 mW
MC-42S4000LAC32S-A70 ns ns m (CMOS level input)
MC-42S4000LAC32S-A80 80 ns 150 ns 2,304 mW
* 2,048 refresh cycles/128 ms
¢ 72-pin dual in-line memory module (Pin pitch = 1.27 mm)
* Single +3.3 V 0.3 V power supply
The infor ion in this d t is subject to ch ith notice.

Document No. 1C-3460 (Japan)
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NEC " MC-42S4000LAC32S SERIES

Ordering Information

Part number Ac;:;s:)(tj;ne Package Mounted devices
MC-4254000LAC32SA-AB0 60 ns 72-pin Dual In-line Memory Module | 8 pieces of uPD42S17400LG3
MC-4254000LAC32SA-A70 70 ns (Socket Type) (300 mil TSOP (11))
MC-42S4000LAC32SA-A80 80 ns Edge connector: Gold plating [Double side]
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NEC MC-42S4000LAC32S SERIES

Pin Configuration

3
72-pin Dual In-line Memory Module Socket Type (Edge connector : Gold plating) ii

U/ \ ) / |
2 L——ol/OO GNDO— 1
4 |«~—01/02 1/01 0<—>] 3
6 |«—>01/04 /030« 5
8 [~—>01/06 /05 O<—>{ 7
10 —0Vec /07 0« 9
12 [«—O0A0 PD1 O— 1
14 «—0 A2 A1 0—={ 13
16 [«—O A4 A3 O—> 15
18 [«=—O0 A6 A5 0—={ 17
20 ——ONC A100—>] 19
22 [+~—>0 /09 1/08 O<=—>1 21
24 |~—>0|/O11 1/010 0~—>{ 23 !
z 26 |+~—=01/013 1/012 0=~—>{ 25 < ‘
a 28 |~—o0 A7 1/014 0~—>{ 27 a ‘
& 30 —o0 Ve NCo— 29 a it
0 32 [«—O0A9 A8 0—= 31 g I
34 [«~——O RAS2 NCo—— 33 i
36 —ONC 1/015 O=—» 35
e 38 f«~—>0 /017 1/016 0o~—>] 37
Q 40 [«~——o0 CASO GND 0—— 39 9 I
N 42 |+=—0 CAS3 CAS2 0—= 41 o K
4 44 [«~—0 RASO CAST 0—>] 43 H |
46 —oONC NCo—] 45 ‘
48 —oNC WE 0— 47 ‘
50 [«—=01/019 /018 O=—>1 49 |
52 f=—>01/021 /020 O<—> 51 |
54 |~—=0 /023 /022 0~—{ 53 ‘
56 [«—=0 1/024 NCo—— 55 |
58 [«=—=0 |/026 /025 O=—> 57 &
60 }=—>01/027 1/028 0=—>] 59 |
62 [«~—>01/029 Vce 61 li
64 |+<—>01/031 1/030 O<«—=1 63 ’
66 ——O PD2 NC 0—— 65 '
68 ——OPD4 PD3 0—— 67
70 ——0 PD6 PD5 0— 69
f\ 72 h—OGND PD7O0—— 71 n
A0 - A10 . Address Inputs The internal connection of PD pins (PD1 to PD7).
1/00 - 1/031 . Data Inputs/Outputs Pin Pin Access Time
RASO, RAS2 : Row Address Strobe N
i Name o. 60ns | 70ns 80 ns
CASO - CAS3 : Column Address Strobe
WE : Write Enable PD1 n NC NC NC
PD1 - PD7 : Presence Detect Pins PD2 66 NC NC NC ‘
Vee : Power Supply PD3 67 GND GND GND \
GND : Ground PD4 68 NC NC NC ]
NC : No connection PD5 69 NC GND NC
PD6 70 NC NC GND
PD7 71 GND GND GND
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MC-42S4000LAC32S SERIES

Block Diagram

RASQ ©
CASQ ©
WE O— l
1100 /01 CAS RAS WE
1701 1102
1102 1103 DO
1/03 1/04
OE
] Y []
1104 /01 CAS RAS WE
1105 102 .
1106 1103 D1
1107 1/04
OE
CAST o
1/08 1101 CAS RAS WE
1109 1102
11010 1/03 D2
171011 1/04
OE
] [ ]
11012 /01 CAS RAS WE
11013 17102
1014 1103 D3
11015 1/04
OE
RAS2 o
CAS2 0
11016 1//01 CAS RAS WE
11017 1102
11018 1/03 D4
17019 /04
OF
[] [] []
11020 /01 CAS RAS WE
11021 1/02
11022 1/03 D5
11023 /04
OE
CAS3 0 ¢
11024 /01 CAS RAS WE
11025 1102
11026 1103 D6
11027 /04
OE
] y X
1/028 /01 CAS RAS WE
11029 102
11030 1103 D7
17031 | 1/04
OE
AC-A10 D0-D7
Vee © —L'c DO-D7
= 0-C7
GND O DO0-D7
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NEC MC-42S4000LAC32S SERIES

Electrical Specifications Notes 1.2

Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Voltage on any pin relative to GND Vr -0.5to +4.6 \
Supply voltage Vee -0.5to +4.6 \"
Output current lo 20 mA
Power dissipation Po 8 w
Operating ambient temperature Ta 0to +70 ‘Cc
Storage temperature Tstg -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 in the operational section of this specification. Exposure to Absolute Maximum Rating

conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Vee 3.0 3.3 3.6 v
High level input voltage ViH 2.0 Vee + 0.3 Vv
Low level input voltage Vie -0.3 +0.8 A
Operating ambient temperature Ta 0 70 °C
Capacitance (Ta = 25 °C, f = 1 MHz) |
Parameter Symbol Test Condition MIN. TYP. MAX. Unit
Input capacitance ) Cn A0 - A10 55
Ci WE n
Cis RASO, RAS2 36 oF
Cu CASO - CAS3 19
Data Input/Output capacitance Cvo 1/00 - 1/031 10 pF
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NEC MC-42S4000LAC32S SERIES

DC Characteristics (Recommended Operating Conditions unless otherwise noted)

Parameter Symbol Test condition MIN. MAX. | Unit | Notes
Operating current leca RAS, CAS Cycling trac = 60'ns 800
tAC = tRC (MIN.) trac = 70 ns 720 | mA | 3,47
lo=0mA
trac = 80 ns 640
Standby current lec2 RAS, CAS > ViH MiNy lo=0mA 4 mA
RAS, CAS > Vcc - 0.2V lo=0mA 1.2
RAS only refresh current lecs RAS Cycling trac=60 ns| 800
CAS 2 Viu tam, trac = 70 ns 720 | mA | 3,457
tRC = tRC (MIN.
lo=0mA trac = 80 ns 640
Operating current lecs RAS < Vi max), CAS Cycling trac = 60 ns 560
(Fast page mode) tec = tpc (MIN) thac = 70 ns| 480 mA | 3,46
lo=0mA
trac = 80 ns 400
CAS before RAS lecs RAS Cycling trac = 60 ns 800
refresh current tRC = tAC (MIN) trac = 70 ns 720 mA 3,4
lo=0mA
trac = 80 ns| - 640
CAS before RAS lecs CAS before RAS refresh:
long refresh current trc = 62.5 us
RAS, CAS :
Vee -0.2 V < Vi < ViH (MAX)
ovV<sVw<02V tras < 1 us 1.6 mA 3.4
Standby:
RAS 2 Vcc -0.2 V
Address : Vin or Vi
WE : Vi
lo =0 mA
CAS before RAS leer RAS, CAS:
self refresh current trass = 5 ms
Vee 0.2 V < Vin € ViH (vax.) 1.2 mA 4
ovVsVe<02V
lo=0mA
Input leakage current hw Vi=0to 3.6V -5 +5 HA
All other pins not under test =0V
Output leakage current low Vo=0to 3.6V -5 +5 HA
Output is disabled (Hi-Z)
High level output volitage Vou lo=-2,0 mA 2.4 v
Low level output voltage Vou lo = +2.0 mA 0.4 v
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NEC MC-42S4000LAC32S SERIES ]

AC Characteristics (Recommended Operating Conditions unless otherwise noted) Notes 8, 9

Parameter Symbol tc=60ns | tac=70ns | tuc =80 ns Unit | Notes
MIN.| MAX. |MIN.| MAX. |MIN.| MAX.

Read/Write Cycle Time tre 110 130 150 ns
Fast Page Mode Cycle Time tec 40 45 50 ns
Access Time from RAS trac 60 70 80 ns |10, 11
Access Time from CAS tcac 15 18 20 ns |10, 11
Access Time Column Address taa 30 35 40 ns |10, 11
Access Time from CAS Precharge tace 35 40 45 ns 1"
RAS to Column Address Delay Time tRAD 15 30 15 35 17 40 ns 10
CAS to Data Setup Time toz 0 [} 0 ns 1
Output Buffer Turn-off Delay Time from CAS torF 0 15 0 15 0 20 ns 12
Transition Time (Rise and Fall) tr 3 50 3 50 3 50 ns
'RAS Precharge Time tep 40 50 60 ns
RAS Pulse Width tRas 60 | 10,000 { 70 | 10,000 | 80 [ 10,000 | ns
RAS Pulse Width (Fast Page Mode) trase | 60 {125,000 70 |125,000( 80 |125,000f ns ‘
RAS Hold Time tasn | 15 18 20 ns 3
CAS Pulse Width teas | 15 | 10,000 | 18 | 10,000 | 20 | 10,000 | ns
CAS Hold Time tesu | 60 70 80 ns
RAS to CAS Delay Time teo | 20| 40 | 20| 50 | 25| 60 ns 10
CAS to RAS Precharge Time tere 5 5 5 ns 13 |
CAS Precharge Time teen 10 10 10 ns :
‘CAS Precharge Time (Fast Page Mode) tep 10 10 10 ns 4
RAS Precharge CAS Hold Time trrc 5 5 5 ns i
RAS Hold Time from CAS Precharge tauce | 35 40 45 ns 1 :
Row Address Setup Time tasr 0 0 0 ns '
Row Address Hold Time tRAH 10 10 12 ns
Column Address Setup Time tasc 0 0 0 ns
Column Address Hold Time tcaH 15 15 15 ns
Column Address Lead Time Referenced to RAS | taa 30 35 40 ns
Read Command Setup Time trcs 0 ns
Read Command Hold Time Referenced to RAS | trax 0 0 0 ns 14
Read Command Hold Time Referenced to CAS | tach 0 0 0 ns 14
'WE Hold Time Referenced to CAS twen | 10 10 15 ns 15
Data-in Setup Time tos 0 0 0 ns 16
Data-in Hold Time ton 10 15 15 ns 16
Write Command Setup Time twes (1] 0 0 ns 17
CAS Setup Time (CAS before RAS Refresh) - tesn 5 5 5 ns
CAS Hold Time (CAS before RAS Refresh) tewn 10 10 10 ns
WE Setup Time twsr | 10 10 10 ns \
WE Hold Time tWHR 15 15 15 ns |
RAS Pulse Width (CAS before RAS Self Refresh) | taass | 100 100 100 us i
RAS Precharge Time (CAS before RAS Self Refresh) | tres 110 130 150 ns |
CAS Hold Time (CAS before RAS Self Refresh) | tcus | -50 -50 -50 ns
Refresh Time tREF 128 128 128 ms

241




NEC

v MC-42S4000LAC32S SERIES

242

Notes

N o=

o0 s

10.

1.
12.

13.
14.
15.
16.
17.

All voltages are referenced to GND.

After power up, wait more than 100 us and then, execute eight CAS before RAS or RAS only
refresh cycles as' dummy cycles to initialize internal circuit.

lcc, lces, Iccs, Iccs and Icce depend on cycle rates (trc and tec).

Specified values are obtained with outputs unloaded.

lecs is measured assuming that all column address mputs are held at either high or.low.

lccs is measured assuming that all column address inputs are switched only once during each
fast page cycle.

lcc1 and Iccs are measured assuming that address can be changed once or less during RAS < Vi
max) and CAS = ViH MiN.).

AC measurements assume tT = 5 ns.

AC Characteristics test condition

(1) Input timing specification

ViH MmNy = 2.0V -mmmmmmmmmeoooe 7
Vit max) = 0.8V =mmmmmmemmooe-

tr=5ns tr=5ns

(2) Output timing specification

Vou miny = 2.0V

VoL max) = 0.8V

For read cycles, access time is defined as follows:
Input Conditions Access Time Access Time from RAS
trRAD < tRAD (MAX) @nd trco < tRCD (MAX) | tRAC (MAX.) tRAC (MAX.)
tRAD > tRAD (MAX,) and trco < tRCD (MAX) | tAA (MAX) tRAD + tAA (MAX.)
trcD > tRCD (MAX.) tcac (MAx.) tReD + tcac (max.)

trap (vax.) and trep (vax.) 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 trab > trab (max.)
and treo 2 treo (Max.) will not cause any operation problems.

Loading conditions are 1 TTL and 100 pF.

torF (max.) defines the time at which the output achieves the condition of Hi-Z and are not
referenced to Von or VoL. ’

tcrp (MIN) requirements should be applied to RAS/CAS cycles.

Either trcH (min.y or trrH (MiN) should be met in read cycles.

In early write cycles, twcH (MiN.) should be met.

tos (N and toH Ny are referenced to the CAS falling edge in early write cycles. o
If twes > twes (miny, the cycle is an early write cycle and the data out will remain Hi-Z through the
entire cycle.



Timing Chart
Please refer to Timing Chart 6, page 435.
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NEC MC-42S4000LAC32S SERIES

Package Drawing

72 PIN DUAL IN-LINE MODULE (SOCKET TYPE)

s ' =
(OPTIONAL HOLES) -

244

4

[

ITEM_MILLIMETERS __INCHES
A 50.60:013  2.35:0.006
C 4445 1.750
F_ 8265 0.325
H _ 127(TP)  0.050(T.P)
762 0.300
S 20 0.079
K 318 0.125
L 1778 0.700
M 254 1.000
N 3.8 MAX. 0.150 MAX.
P R20 R0.079
Q_ R20 R0.079
R 40101 0.157+0-90%
s ¢18 $0.071
T 1.0£0.1 0.039*3-09%
U 318MIN.__ 0.125 MIN.
V__ 025MAX. _ 0.010 MAX.
W 101005 003923993
X 254MIN. _ 0.100 MIN.
Y 20MIN 0.078 MIN.
Z_ 2.0MIN. 0.078 MIN.

M725-50A5
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DATA SHEET

NEC/ MOS INTEGRATED CIRCUIT
MC-421000F32

1 M-WORD BY 32-BIT DYNAMIC RAM MODULE
HYPER PAGE MODE (EDO)

|
k
i
i
i

Description

The MC-421000F32 is a 1,048,576 words by 32 bits dynamic RAM module on which 2 pieces of 16 M DRAM:
uPD4218165 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

« Hyper page mode (EDO)

» 1,048,576 words by 32 bits organization
+ Fast access and cycle time

Family Access time | R/W cycle time | Hyper Page mode (EDO) Power consumption (MAX.)
(MAX.) (MIN.) cycle time (MIN.) Active Standby
MC-421000F32-60 60 ns 104 ns 25ns 1,760 mW 11 mW
MC-421000F32-70 70ns 124 ns 30 ns 150 mw | (CMOS levelinput)

« 1,024 refresh cycles/16 ms

« CAS before RAS refresh, RAS only refresh, Hidden refresh

+ 72-pin single in-line memory module (Pin pitch = 1.27 mm)

+ Single +5.0 V £0.5 V power supply

+ Access time can be distinguished with characteristics of PD-pins (PDO to PD3)

Ordering Information

Access time
Part b i
art number (MAX.) Package Mounted devices

MC-421000F 32BA-60 60 ns 72-pin Single In-line Memory Module (Socket Type) | 2 pieces of uPD4218165LE
MC-421000F32BA-70 70 ns Edge connector: Solder coating (HAL) (400 mil SOJ)
MC-421000F32FA-60 60ns | 72-pin Single In-ine Memory Module (Socket Type) | Lo o'® Side]
MC-421000F32FA-70 70 ns Edge connector: Gold plating

The information in this d t is subject to ch without notice.

Document No. M10438EJ2VODSU1
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Pin Configuration

72-pin Single In-line Memory Module Socket Type (Edge connector: Solder coating, Gold plating)

O

et
/016 O=—{ 3
6y 18
O
/02 0= 6
i fcome I
n/%w ng ?o
cc
NC o— 11
A0 O—>] 12
A1 O—= 13
A2 O—= 14
A3 O—=| 15
A4 O—>| 16
A5 O—> 17
A6 O—> 18
NC O— 19
/04 O=—>{ 20
11020 O<—>] 21
/05 O=—>{ 22
11021 O=— 23
1106 O=—> 24
Vs o %
| 2
11023 O=<—= 27
A7 O—> 28
NC O—1 29
Vee O—1 30
A8 O—>1 31
A9 O—> 32
NG O0—1 33 z=
NC O— 35 ¢
NC O—1 36 NN
b b
D) 23
NC o—]37 88
NC o— 38 3 mn
GND o— 39 R &
CASO O0—=1 40 Iz AO - A9 : Address Inputs
CAS2 O—>{ 41 >
CAS3 O0—>] 42 1/00 - 1/031 : Data Inputs/Outputs
gast o= 43 CAS0 - CAS3: Column Address Strobe
NC o—] 45 RAGO RAGD -
NG 6—] 46 _RiSO, RAS2 : Row Address Strobe
WE O—>f 47 WE : Write Enable
NC O0—- 48
./'633 O=—>} gg Vee : Power Supply
Oe—>}
/109 0= 51 GND : Ground
:fg?g O'_’O . gg NC : No Connection
/026 O=—>{ 54
11011 O<—>] 55
/1027 O=<—1 56 The internal connection of PD pins (PD0 to PD3) depends on
11012 O=—>{ 57 .
11028 O=—> 58 access time.
Vec O—1 59
o g
11080 O=<—{ 62 Pin Pin Access Time
los1 oo oy Name No. 60 ns 70 ns
O
'/0,\}8 o—] 22 PDO 67 GND GND
PDO O— 67
PD1 O—1 68 PD1 68 GND GND
PD2 O—— 69
PD3 O— 70 PD2 69 NC GND
NC O— 71
GND O— 72 O PD3 70 NC NC
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Block Diagram

WE o

RAS0Q 0—
CAS1 0o

CASO 0——————l

/00 O+———]
1/02 O———>]
/O3 Oe———n]
/04 O—>
/105 Oe———>]
/06 O————>]
/07 O———]
/08 O——n]
/09 O———>]
/010 O——>
/1011 O——>f
/012 Os—>]
/013 O——>
/014 O——>
11015 O——>

/101
1102
/103
/04
1105
/106
1107
1108
1109
/1010
/1011
11012
11013
11014
11015
11016

LCAS UCAS RAS WE

DO

RAS2 O

CAS3 o-

CAS2 O———l

/016 O—>]
/017 O=——>]
/018 Oe—n]
1/019 O]
/020 O«——>
/021 O—n
11022 Oe———>
/023 Oe——>]
11024 O«—>]
11025 O=———>
/026 O——>

11027 Oe———>

1/028 O———>
1/029 O«———>]
1/030 O————>

/031 O=———>]

/01
1102
1103
1104
1105
1106
1107
1108
1109
/1010
/011
/1012
11013
11014
11015
11016

LCAS UCAS RAS WE

D1

A0-A9 O———————— DO, D1

VccO—T———-> DO, D1

Co, Ct

GNDo——4—— Do, D1

Remark DO, D1: uPD4218165
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Electrical Specifications

+ All voltages are referenced to GND.
«  After power up (Vcc > Veemivg), 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 Vr -1.0to +7.0 v
Supply voltage Vce -1.0to +7.0 Vv
Output current lo 50 mA
Power dissipation Po 2
Operating ambient temperature Ta 0to +70 °C
Storage temperature Tstg -55to +125 °

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

conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Vee 4.5 5.0 55 Vv
High level input voltage Vi 2.4 Vee + 1.0 v
Low level input voltage Vi -1.0 +0.8 Vv
Operating ambient temperature Ta 0 70 °C
Capacitance (Ta = 25 °C, f = 1 MH2)
Parameter Symbol Test Condition MIN. TYP. MAX. Unit
Input capacitance Cn AO - A9 30 pF
Ce WE 34
Cis 'RASO, RAS2 22
Cu ‘CASO - CAS3 22
Data input/output capacitance Cio 1/00 - /031 20 pF




NEC MC-421000F32
DC Characteristics (Recommended operating conditions unless otherwise noted) 4
i
Parameter Symbol Test Condition MIN. MAX. Unit Notes 4
Operating current lccr RAS, CAS Cycling trac = 60 ns 320 mA 1,2,3 1
tac = tacming, lo = 0 MA trac = 70 NS 300 i
Standby current lcc2 RAS, CAS = Viiminy, lo = 0 mA 4.0 mA
RAS, CAS 2 Vec - 0.2V, lo =0 mA 2.0
RAS only refresh current lcca RAS Cycling, CAS 2 Viuming [ trac = 60 ns 320 mA [1,2,3 4
trc = trcviny, lo = 0 MA trac = 70 NS 300
Operating current lcca RAS < Viimax), CAS Cycling | trac = 60 ns 220 mA 1,2,6
(Hyper page mode (EDO)) tipc = thecming, lo = 0 mA teac = 70 Ns 200 )
CAS before RAS lces RAS Cycling trac = 60 ns 320 mA 1,2
refresh current trc = trcming, lo = 0 mA trac = 70 NS 300
Input leakage current [18) Vi=0to 55V -10 +10 pA N
All other pins not under test = 0 V
Output leakage current low Vo=0to 5.5V -10 +10 pA
Output is disabled (Hi-Z)
High level output voltage Vou lo=-2.5 mA 2.4
Low level output voltage Vou lo=+2.1 mA 0.4

Notes 1.

lcct, locs, lcca and Iccs depend on cycle rates (trc and thrc).

2. Specified values are obtained with outputs unloaded.

3. lcct and lcca are measured assuming that address can be changed once or less during RAS < ViLmax,)
and CAS 2 ViHMN).

4. lccs is measured assuming that all column address inputs are held at either high or low.

5. lccais 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

VIHMN) =24V VoHMmiN) =2.4V
ViLmax) =08V E E VoLmax) =0.4V
tr=2ns tr= 2 ns
(3) Output load condition
Vce
1,660 Q
110
100 pF

590 Q
Cu l

Common to Read, Write Cycle

(2) Output timing specification

trac = 60 ns trac =70 ns
Parameter Symbol IN. AX. IN. MAX. Unit Notes
Read/Write Cycle Time trc 104 - 124 - ns
RAS Precharge Time tap 40 - 50 - ns
m Precharge Time teeN 10 - 10 - ns
RAS Pulse Width tras 60 10,000 70 10,000 ns
CAS Pulse Width teas 10 10,000 12 10,000 ns
RAS Hold Time trs 10 - 12 - ns
CAS Hold Time tosw 40 - 50 - ns
RAS to CAS Delay Time treo 14 45 14 52 ns 1
RAS to Column Address Delay Time traD 12 30 12 35 ns 1
CAS to RAS Precharge Time tere 5 - 5 - ns 2
Row Address Setup Time tasg 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
CAS to Data Setup Time tez 0 - 0 - ns
Transition Time (Rise and Fall) tr 1 50 1 50 ns
Refresh Time tRer - 16 - 16 ms
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Notes 1. For read cycles, access time is defined as follows:
Input Conditions Access Time Access Time from RAS
trAD < trapMax,) and trco < tRcoMAXx.) tRAC(MAX.) trac(MaX.)
trap > trapmax.) and trco < tRoo(mAx.) taaMmax,) trAD + taa(MAX.)
trep > trRoD(MAX.) tcacmax.) trco + tcacmax.,)
trapMax) and trcomax,) 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 trab 2 trabmax.) and treo > treomax.)
will not cause any operation problems.
2. tcreiving requirement is applied to RAS, CAS cycles.
Read Cycle
trac = 60 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 teac - 15 - 18 ns 1
Access Time from Column Address taa - 30 - 35 ns 1
Column Address Lead Time Referenced to RAS traL 30 - 35 - ns
Read Command Setup Time tres 0 - 0 - ns
Read Command Hold Time Referenced to RAS tRRH 0 - 0 - ns 2
Read Command Hold Time Referenced to CAS treH 0 - 0 - ns 2

Notes 1. For read cycles, access time is defined as follows:
Input Conditions Access Time Access Time from RAS
traD < trapmax,) and trco < tRcoMAx.) tRAC(MAX.) tRAC(MAX.)
trao > traomax,) and trco < trcomax,) - tAA(MAX.) trAD + taamax.)
trco > treovax) tcacmax, trco + tocacmax,
trapmax) and trcovax) 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
outwhen output data will be available. Therefore, the input conditions trap 2 trapmax.) and taco 2 tRcomax.)
will not cause any operation problems.
2. Either treHming or trrHMINg Should be met in read cycles.
Write Cycle
trac = 60 ns trac = 70 ns
Parameter Symbol Unit Notes
. MIN. MAX. MIN. MAX.
'WE Hold Time Referenced to CAS twen 10 - 10 - ns 1
WE Setup Time twes 0 - 0 - ns 2
Data-in Setup Time tos 0 - 0 - ns 3
Data-in Hold Time ton 10 - 10 - ns 3
Notes 1. In early write cycles, twcHming should be met.
2. If twes 2 twespmiv, the cycle is an early write cycle and the data out will remain Hi-Z through the entire

3.

cycle.
tosiviny and tonming are referenced to the CAS falling edge in early write cycles.
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Hyper Page Mode (EDO)

trac = 60 ns trac = 70 ns
Parameter Symbol MIN. MAX. MIN. MAX. Unit Notes

Read/Write Cycle Time tHpc 25 - 30 - ns 1
RAS Pulse Width trasp 60 125,000 70 125,000( ns

CAS Pulse Width tHcas 10 10,000 12 10,000 ns

CAS Precharge Time tep 10 - 10 - ns

Access Time from CAS Precharge tace - 35 - 40 ns

RAS Hold Time from CAS Precharge tRHCP 35 - 40 - ns

Data Output Hold Time toHe 5 - 5 - ns

Output Buffer Turn-off Delay from WE twez 0 13 0 15 ns 2,3
WE Pulse Width twez 10 - 10 - ns 3
Output Buffer Turn-off Delay from RAS torR 0 13 0 15 ns 2,3
Output Buffer Turn-off Delay from CAS torc 0 13 0 15 ns 2,3

Notes 1. tupciing is applied to CAS access.
2. torcmax.), toFrvax,) and tweziax.) define the time when the output achieves the conditions of Hi-Z and is
not referenced to Von or Vo..
3. To make I/Os to Hi-Z in read cycle, it is necessary to control RAS, CAS, WE 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
torc is effective when RAS is inactivated before CTAS is inactivated.
torn is effective when CAS is inactivated before RAS is inactivated.
(2) Both RAS and CAS are inactive or RAS is active and CAS is inactive (at the end of read cycle)
WE: active and either trr or trcH must be met -+ twez and twpz are effective.

Refresh Cycle

trac = 60 ns trac = 70 ns
Parameter Symbol - Unit Note
MIN. MAX. MIN. MAX.
CAS Setup Time tesr 5 - 5 - ns
CAS Hold Time (CAS before RAS Refresh) tcHr 10 - 10 - ns
RAS Precharge CAS Hold Time trrc 5 - 5 - ns
WE Hold Time twhr 15 - 15 - ns
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Timing Chart
Please refer to Timing Chart 7, page 445.
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Package Drawing

72 PIN SINGLE IN-LINE MODULE (SOCKET TYPE)

A
B N
S
" @ s
R = @ i
(O]
T 1
4:/ ® > T
J

) ITEM MILLIMETERS _ INCHES
detail of @ Part A 107.95+0.13  4.25010.006
W B 101.19 3.984
e
417 [ 44.45 1.750
D 6.35 0.250
NN x E 44.45 1.750
- G 10.16 0.400
> H 1.27 (T.P)  0.050 (T.P.)
E I 6.35 0.250
J 2.03 0.080
K 6.35 0.250
M 25.4 1.000
N 5.08 MAX.  0.200 MAX.
P R1.57 R0.062
S $3.18 $0.125
T 127:8g  0.050:0.004
v 0.25 MAX.  0.010 MAX.
w 1.04£0.05  0.041%0.002
X 3.15 MIN. 0.124 MIN.
Y 3.17 MIN. 0.124 MIN.
M72B-50A46
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DATA SHEET

NEC/ MOS INTEGRATED CIRCUIT

MC-422000F32

2 M-WORD BY 32-BIT DYNAMIC RAM MODULE
HYPER PAGE MODE (EDO)

Description

The MC-422000F32 is a 2,097,152 words by 32 bits dynamic RAM module on which 4 pieces of 16 M DRAM:
uPD4218165 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

+ Hyper page mode (EDO)

+ 2,097,152 words by 32 bits organization
+ Fast access and cycle time

— Access time | R/W cycle time | Hyper p.age mode (EDO) Power consumption (MAX.)
(MAX.) (MIN.) Cycle Time (MIN.) Active Standby
MC-422000F32-60 60 ns 104 ns 25ns 1,782 mW 22 mW
MG-422000F32-70 70ns 124 ns 30 ns 1672mw | (CMOS levelinpu

* 1,024 refresh cycles/16 ms

- CAS before RAS refresh, RAS only refresh, Hidden refresh

+ 72-pin single in-line memory module (Pin pitch = 1.27 mm)

+ Single +5.0 V 0.5 V power supply

+ Access time can be distinguished with characteristics of PD-pins (PDO to PD3)

Ordering Information

Part number Access time Pack N ]
(MAX,) ackage ounteq devices
MC-422000F32BA-60 60 ns 72-pin Single In-line Memory Module (Socket Type) | 4 pieces of uPD4218165LE
MC-422000F32BA-70 70 ns Edge connector: Solder coating (HAL) (400 mil SOJ)
MC-422000F32FA-60 60ns | 72-pin Single In-ine Memory Module (Socket Type) | |DCUDIe Sidel
MC-422000F32FA-70 70 ns Edge connector: Gold plating
The information in this d is subject to ch ithout notice.

Document No. M10439EJ2VODSU1
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Pin Configuration

MC-422000F32

72-pin“Single ln-lineMémory Module Sbcket Type (Edge connector: Solder coating, Gold plating)

OCONOOTAWN = L

D R RS LTI T OO0 IO A T LT T LTS TR

O

v42€400022¥-OW
v€2€400022-OW

AO - A9 : Address Inputs

1/00 - 1/031 : Data Inputs/Outputs
TASO - CAS3: Column Address Strobe
RASO - RAS3: Row Address Strobe

WE : Write Enable

Vce . Power Supply
GND : Ground

NC : No Connection

The internal connection of PD pins (PDO0 to PD3) depends on
access time.

Pin Pin Access Time
Name No. 60 ns 70 ns
PDO 67 NC NC
PD1 68 NC NC
PD2 69 NC GND
PD3 70 NC ~ NC
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Block Diagram

WE o

RASO ©

CAS1 0O

CAS0©

!

—O RAS1

/00 O=————>]
/101 O——>]
1/102 O———>
/03 O——>
1104 O————>
/05 O———>]
1106 O———>
/107 O+———>]
1/08 O——>]
1/09 O=—>
11010 O—>
/011 O———>
1/012 Oy
/013 O——>
/014 O——>
/015 O————>

DO

1101
1102
1103
/04
1/105
1106
1107
1108
1109
/1010
11011
11012
/013
/014
11015
11016

LCAS UCAS RAS WE

D2

RAS2 ©

CAS3 ©

CAS20

i

/016 O=—+]
11017 O————>]
/018 O=——>
/019 O=———>
/020 O+—>
1/021 O]
1/022 O———>]
1/023 O——>
1/024 O~——>]
11025 O———>
1/026 O+———>
11027 O
1/028 O——>]
11029 O——>
1/030 O———>
/031 O————>]

/01
/102
1103
1104
1105
1106
1107
/08
1109
/1010
11011
11012
/1013
11014
11015
11016

LCAS UCAS RAS WE

D1

1101
1102
/03
1104
1105
1106
o7
/08
/109
/1010
/o1
11012
11013
1014
/1015
/1016

Remark DO - D3: uPD4218165

D3

=)

A0 - A9 O——— > D0-D3

Vm%——ﬁ» DO -D3

C0-C3

GNDo—— 4+ po-p3
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Electrical Specifications

+ All voltages are referenced to GND.
«  After power up, 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 Vr -1.0to +7.0 \"
Supply voltage Vce -1.0to +7.0 \
Output current lo 50 mA
Power dissipation Po 4
Operating ambient temperature Ta 0to +70 °C
Storage temperature Tstg -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 in the operational section of this specification. Exposure to Absolute Maximum Rating

conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Vce 4.5 5.0 55 v
High level input voltage ViH 24 Vee + 1.0 v
Low level input 'voltage Vi -1.0 +0.8 \
Operating ambient temperature Ta 0 70 °C
Capacitance (Ta = 25 °C, f = 1 MH2)
Parameter Symbol Test Condition MIN. TYP. MAX. Unit
Input capacitance Cn A0 - A9 40 pF
Cr ‘WE 48
Cn ‘RASO - RAS3 22
Cu CASO - CAS3 29
Data input/output capacitance Cio 1/00 - 1/031 26 pF




DC Characteristics (Recommended operating conditions unless otherwise noted)
Parameter Symbol Test Condition MIN. MAX. Unit Notes
Operating current lcct RAS, CAS Cycling trac = 60 ns 324 mA 1,2,3
trc = trcminy, lo = 0 MA trac = 70 NS 304
Standby current lcc2 RAS, CAS 2 Viiminy, fo = 0 mA 8.0 mA
RAS, CAS 2Vcc-0.2V, lo=0mA 4.0
RAS only refresh current lces RAS Cycling, CAS > Vihminy | trac = 60 ns 324 mA 1,2, 3 4
tac = trcming, lo = 0 mA trac = 70 ns 304
Operating current lcca RAS < Vimax), CAS Cycling | trac = 60 ns 224 mA 1,2,5
(Hyper page mode (EDO)) twpc = tuecuing, lo =0 MA | 4 - _ 70 ns 204
CAS before RAS lces RAS Cycling trac = 60 ns 324 mA 1,2
refresh current trc = treminy, lo = 0 MA trac = 70 NS 304
Input leakage current hwy Vi=0to 55V -10 +10 HA
All other pins not under test = 0 V
Output leakage current low Vo=0to 55V -10 +10 HA
Output is disabled (Hi-Z)
High level output voltage Vou lo=-2.5mA 2.4 \
Low level output voltage Vou lo=+2.1 mA 0.4 \

Notes 1.

lcet, lees, leca and lccs 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 < Vimax.)
and CAS = ViHmin.

4. Iccs is measured assuming that all column address inputs are held at either high or low.

5. lccais 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
VIHMN) =24V --------n------ VoHMIN) =24V
Viemax) = 0.8V --emmneeenee- 8 : VoLmax) = 0.4V
t‘r=' 2ns tr= 2 ns
(3) Output load condition
Vee
1,660 Q
110
100 pF 590 Q
Cu l
Common to Read, Write Cycle
trac = 60 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 tepn 10 - 10 - ns

RAS Pulse Width tras 60 10,000 70 10,000 ns

CAS Pulse Width teas 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 trco 14 45 14 52 ns 1

RAS to Column Address Delay Time trap 12 30 12 35 ns 1

CAS to RAS Precharge Time torp 5 - 5 - ns 2

Row Address Setup Time tasr 0 - 0 - ns

Row Address Hold Time traH 10 - 10 - ns

Column Address Setup Time tasc 0 - 0 - ns

Column Address Hold Time tcan 10 - 12 - ns

CAS to Data Setup Time tez 0 - 0 - ns

Transition Time (Rise and Fall) tr 1 50 1 50 ns

Refresh Time trer - 16 - 16 ms
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Notes 1. For read cycles, access time is defined as follows:

Input Conditions Access Time Access Time from RAS i
trap < traDMAx,) and trco < trReoMax) tRAC(MAX.) tracMAX.) 1
trap > trRapMax) and treo < treoMmax,) taamax.,) trAD + tAAMAX.) |
trco > treomax) tcacmax,) treo + tcacvax,) '

trapiax) and trcomax, are specified as reference points only; they are not restrictive operating i
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 > trapmax.) and treo > trRepMax.)
will not cause any operation problems.

2. tcrriviNy requirement is applied to RAS, CAS cycles.

Read Cycle ;
|
trac = 60 ns trac = 70 ns |
Parameter Symbol VN, VAX. VN VA, Unit Notes j |
Access Time from RAS taac - 60 - 70 ns 1 1\ |
Access Time from CAS tcac - 15 - 18 ns 1 !
Access Time from Column Address taa - 30 = 35 ns 1
Column Address Lead Time Referenced to RAS trAL 30 - 35 - ns 3
Read Command Setup Time tres 0 - 0 - ns
Read Command Hold Time Referenced to RAS trRRH 0 - 0 - ns 2
Read Command Hold Time Referenced to CAS tRCH 0 - 0 - ns 2 :
Notes1. For read cycles, access time is defined as follows: |
Input Conditions Access Time Access Time from RAS ‘
traD < trapMAx.) @nd treo < trcomax.) tRAC(MAX.) trac(MAX.) ]
trap > trapMax,) and treo < treomMax. taAMAX) trAD + taA(MAX.)
trep > treomax,) tcacvax,) trco + tcacmax,)

trapvax) and trcomax, 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 > trRabmmax.) and trco > treomax.) i
will not cause any operation problems. [

2. Either troHving or trrRHMIN should be met in read cycles.
Write Cycle
trac = 60 ns trac = 70 ns
Parameter Symbol Unit Notes
MIN. MAX. MIN. MAX.
WE Hold Time Referenced to CAS twen 10 - 10 - ns 1
WE Setup Time twes 0 - 0 - ns 2
Data-in Setup Time tos 0 - 0 - ns 3
Data-in Hold Time tou 10 - 10 - ns 3

Notes 1. In early write cycles, twcrmn,) should be met.
2. If twes > twesiviny, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle.
3. tosviny and torving are referenced to the CAS falling edge in early write cycles.
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Hyper Page Mode (EDO)
trac = 60 ns trac = 70 ns
Parameter Symbol MIN. MAX. MIN. MAX. Unit Notes

Read/Write Cycle Time tupc 25 - 30 - ns 1
RAS Pulse Width trasp 60 125,000 70 125,000f ns

‘CAS Pulse Width tHcas 10 10,000 12 10,000 ns

CAS Precharge Time tep 10 - 10 - ns

Access Time from CAS Precharge tace - 35 - 40 ns

RAS Hold Time from CAS Precharge tamce 35 - 40 - ns

Data Output Hold Time toHe - 5 - ns

Output Buffer Turn-off Delay from WE twez 0 13 0 15 ns 2,3
'WE Pulse Width twez 10 - 10 - ns 3
Output Buffer Turn-off Delay from RAS torr 0 13 0 15 ns 2,3
Output Buffer Turn-off Delay from CAS torc 0 13 0 15 ns 2,3

Notes 1. turcivg is applied to CAS access.

2. torcvax.), torrMax.) and twezimax.) define the time when the output achieves the conditions of Hi-Z and is

not referenced to Von or VoL.

3. To make I/Os to Hi-Z in read cycle, it is necessary to control RAS, CAS, WE 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

torc is effective when RAS is inactivated before CAS is inactivated.
tornr is effective when CAS is inactivated before RAS is inactivated.
(2) Both RAS and CAS are inactive or RAS is active and CAS is inactive (at the end of read cycle)

WE: active and either trrH or trcH must be met

Refresh Cycle

twez and twez are effective.

trac = 60 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) tcHr 10 - 10 - ns
RAS Precharge CAS Hold Time trrc 5 - 5 - ns
WE Hold Time twhr 15 - 15 - ns
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Timing Chart
Please refer to Timing Chart 7, page 445.
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Package Drawing

72 PIN SINGLE IN-LINE MODULE (SOCKET TYPE)

) ITEM MILLIMETERS __ INCHES
detail of (@ Part A 107.95:0.13 _ 4.250£0.006
W, B 101.19 3.984
-
*,» c 44.45 1.750
D 6.35 0.250
X = E 44.45 1.750
G 10.16 0.400
> H 127 (T.P)  0.050 (T.P)
E i 6.35 0.250
J 2.03 0.080
K 6.35 0.250
M 25.4 1.000
N 9.0 MAX. 0.355 MAX.
P R1.57 R0.062
s $3.18 $0.125
T 12728y 0.050:0.004
v 0.25 MAX. _ 0.010 MAX.
w 1.0450.05 _ 0.041%0.002
X 315MIN. _ 0.124 MIN,
Y 3A7MIN.  0.124 MIN.
M72B-50A45




DATA SHEET

NEC /

MOS INTEGRATED CIRCUIT

MC-424000F32

4 M-WORD BY 32-BIT DYNAMIC RAM MODULE
HYPER PAGE MODE (EDO)

;
;
34
|

Description

The MC-424000F32 is a 4,194,304 words by 32 bits dynamic RAM module on which 8 pieces of 16 M DRAM:

puPD4217405 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
+ Hyper page mode (EDO)

+ 4,194,304 words by 32 bits organization

+ Fast access and cycle time

Eamil Access time | R/W cycle time | Hyper page mode (EDO) Power consumption (MAX.)
ami .
y (MAX.) (MIN.) cycle time (MIN.) Active Standby
MC-424000F32-60 60 ns 104 ns 25 ns 4,840 mW 44 mW
(CMOS level input)
MC-424000F32-70 70 ns 124 ns 30 ns 4,400 mW

* 2,048 refresh cycles/32 ms

- CAS before RAS refresh, RAS only refresh, Hidden refresh
« 72-pin single in-line memory module (Pin pitch = 1.27 mm)
+ Single +5.0 V 0.5 V power supply
+ Access time can be distinguished with characteristics of PD-pins (PDO to PD3)

The infor

in this d

is subject to ch without notice.

Document No. M10533EJ2VODSU1
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NEC MC-424000F32

Ordering Information

Part number Ac::’:isxt.l)me Package Mounted devices
MC-424000F32B-60 60 ns 72-pin Single In-line Memory Module (Socket Type) | 8 pieces of uPD4217405LA
MC-424000F32B-70 70 ns Edge connector: Solder coating (HAL) (300 mil SOJ)

. N [Single side]
MC-424000F32F-60 60 ns 72-pin Single In-line Memory Module (Socket Type)
MC-424000F32F-70 70 ns Edge connector: Gold plating
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MC-424000F32

Pin Configuration

!
72-pin Single In-line Memory Module Socket Type (Edge connector: Solder coating, Gold plating) i
;

T T T T T T OO e r e e T T T T T TTaeeeaesss

A2 OONDODWN = L

-
OPWN—=O

O

4¢€4000v¢-ON
€2€400002v-ON

AO - A10 : Address Inputs

1/00 - /031 : Data Inputs/Outputs
CASO - CAS3: Column Address Strobe
RASO, RAS2 : Row Address Strobe

WE : Write Enable
Vce : Power Supply
GND : Ground |
NC : No Connection l

The internal connection of PD pins (PDO to PD3) depends on
access time.

Pin Pin Access Time
Name No. 60 ns 70 ns
PDO 67 GND GND
PD1 68 NC NC
PD2 69 NC GND
PD3 70 NC NC
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MC-424000F32

Block Diagram

RASO O

CASO O-

/100 O=—-———| 1/01
1101 Oe——————>{ 1102
/02 O=—————] 1103

1/08 Oe———>] 1/04
E_

1104 Oe———— > 1/01
1/05 Oe——————> 1/02
/106 O«——+———> 1/03
/07 O=———| 1/04

i S

CAS RAS
D4

Vee O _L
GND © T

D0 - D7
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NEC MC-424000F32

Electrical Specifications
+ All voltages are referenced to GND.
+  After power up (Vcc 2 Veomivg), wait more than 100 us (RAS, CTAS 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 Vr -1.0to +7.0 \
Supply voltage Vee ' -1.0to0 +7.0 \'
Output current lo 50 mA
Power dissipation Po 8 w
Operating ambient temperature Ta 0to +70 °C
Storage temperature Tstg 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 in the operational section of this specification. Exposure to Absolute Maximum Rating
conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Vce 4.5 5.0 5.5 \
High level input voltage Vin 2.4 Vee + 1.0 v
Low level input voltage Vi ‘ -1.0 +0.8 )
Operating ambient temperature Ta 0 70 °C

Capacitance (Ta = 25 °C, f = 1 MHz2)

Parameter Symbol Test Condition MIN. TYP. MAX. Unit
Input capacitance Cnt AO - A10 68 pF
Ci WE 76
Cp RASD, RAS2 43
Cu CASD - CAS3 29
Data input/output capacitance Cio 1/00 - /031 17 pF
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NEC MC-424000F32
DC Characteristics (Recommended operating conditions unless otherwise noted)
Parameter Symbol Test Condition MIN. MAX. Unit Notes
Operating current lec RAS, CAS Cycling trac = 60 ns 880 mA 1,2,3
trc = trcvivy, lo = 0 mA trac = 70 ns 800
Standby current lcc2 RAS, CAS 2 Viimiy, lo = 0 mA 16 mA
RAS, CAS > Vcc - 0.2V, lo=0mA 8
RAS only refresh current lcca RAS Cycling, CAS 2 Viumiy| trac = 60 ns 880 mA [1,2,3,4
trc = treming, lo = 0 mA trac = 70 ns 800
Operating current lcca RAS < Viumax), CAS Cycling | trac = 60 ns 720 mA 1,2,5
(Hyper page mode (EDO)) thpc = thpcMing, lo = 0 mA trac = 70 ns 640
CAS before RAS lees RAS Cycling trac = 60 ns 880 mA 1,2
refresh current trc = treming, lo = 0 mA trac = 70 ns 800
Input leakage current I Vi=0to 55V -10 +10 uA
All other pins not under test = 0 V
Output leakage current low Vo=0to 5.5V -10 +10 HA
Output is disabled (Hi-Z)
High level output voltage VoH lo=-5.0mA" 2.4 )
Low level output voltage Vo lo=+4.2 mA 0.4 v

Notes 1.

2. Specified values are obtained with outputs unloaded.
3. Icc1 and Icca are measured assuming that address can be changed once or less during RAS < Viumax,) and

CAS 2 ViHMIN).

lcet, Iccs, Iccs and lccs depend on cycle rates (trc and thec).

4. lccs is measured assuming that all column address inputs are held at either high or low.
5. lcca is measured assuming that all column address inputs are switched only once during each hyper page

(EDO) cycle.
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