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 smali 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
Famil Access time R/W cycle time Hyper page m'ode MAX P
amily (MAX.) (MIN.) (EDO) cycle time { )
(MIN.) Active Standby
MC-422000LFB72-A60 60 ns 104 ns 25ns 328 W 1*(‘;3 (_f)"sW
MC-422000LFB72-A70 70 ns 124 ns 30 ns 295 W 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-422000LFB72E-A60 60 ns 168-pin Dual In-line Memory Module 9 pieces of pPD4217805LGS
(Socket Type) (400 mil TSOP(11))
MC-422000LFB72F-A70 70 ns Edge connector: Gold plating [Double side]
The information in this d is subject to ch without notice.

Document No. M10042EJ5VODSUA
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Pin Configuration

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

[——O GND
+-—0 1/0 36
0110 37
=0 1/0 38
[«—=0 1/0 39
|--—0 v

=0 110 40
[+—=C 1/0 41
[+—=0 110 42
j+- =0 1O 43

fe——O 1/O 44
——0 GHD
[*—Q VO 45
[—=C /O 46
[e—=C O 47
[=—=C /O 48
[+—O /O 43
——0 Vi
[e—=0 10 50

0O NC
[+—=0 (/O 61
pe—=O /O 62
>0 |/O 63
——O GND
[+—O (/O 64
[+—0 /O 65
[«—>C (/O 66
[«—0 (/0 67

i

[Rr-Y. Y- Y3 BN RT PN

=)

U

PD and ID Table

Pin pin | Access Time
Name | No. | 60 ns | 70 ns
PD1 79 H H
PD2 | 163 L L
PD3 80 L L
PD4 | 164 H H
PD5 81 H H
PD6 | 165 H L
PD7 | 82 H H
PD8 | 166 L t
100 83 [ GND | GND
1D1 167 | GND | GND

Remark H : Von,

AO - A10, BO :
/0 0-1W071:
RAS0, RAS2 :
CASD, CASa :
WEO, WE2
OEO, OE2
PDE

PD1 - PD8
1D0, 101

Vee

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
Identity Pins

Power Supply

Ground

No connection
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Block Diagram

/O 8 O—+|
/O 9 O ——=|
1O 10 O—s]
1/0 11 O+—
1/0 12 Oe—s]
110 13 O]
/O 14 O-—]
1/O 15 Oe—+]

1o 8
1707
/ce
/105
04
/103
1102
1101

HO 16 O=——
/0 17 Ow—s]
1/0 18 Ow—e]
/O 19 O+
/O 20 O=——+
/O 21 Oo—sf
/0 22 O+—rl
/O 23 Oe—e|

1708
/o7
1706
/05
170 4
1710 3
110 2
1O

/O 24 0o—n|
1/O 25 O—r|
1O 28 Oo—s]
1/Q 27 Oe—n]
110 28 O
1/O 28 =]
1/Q 30 Ow———=|
1O 31 O—]

1108
o7
1706
1108
O 4
1710 3
1702
101

1/0 32 Oe—=
110 33 On—s
11O 34 O—]
1O 35 O——f
110 36 O+—r
170 37 O—e|
1/0 38 O=—+|
1/Q 39 O=——»

/08
17107
110 6
110 5
10 4
1103
10 2
1O

D4

A0 o—{>———= A0 D0-D4
B0 o—>—— 40 - D5-D8
A1-A10 o—>——= D0 -D8

Remark DO - D8 : uPD4217805L

RASZO——
OEzo—>
WEZ o>
(_ZA_Sllo—V—l

1/0 40 0| 110 1 CASFAS WE OE
110 41 0—| 10 2
110 420—|110 3
110 43 0—| 110 4
1/0 44 0o——| 110 5
1O 45 o——=| 11O 6
1O 46 0—|1/0 7
1O 470— |10 8

/O 480 /0 1 CAS RAS WE GE
1/0 43 O=——|1/0 2

10 50 0+ 1/0 3

081 0—=li04  pe

/0 52 0+——{ 110 5

1/0 530=——1 /0 6

1/0 54 c+—{ 11O 7

1/0 550+—{1/0 8

1/0 56 c+——=| 170 1 CASRAS WE OE
1/0 57 Oe——e] 1/0 2
/O 580+—={1/0 3
1/0 59 0110 4
1/0 60 0—{1/0 5
/0 61 01 1106
1/0 62 00— 1O 7
/063 0——{1/08

1/0 68 0o—s 1O 1 CASRAS WE OF
1/0 65 Qw——=1 1/O 2
/O 66— QO 3
/0 67 0+——=|1/0 4
/O 680+—(1/O 5
1/0 69 o»—+| 1/0 6
1jO 700+—| 11O 7
/0 710»—|1/0O8

PDE
PD1 - PD8 Vee or GND

IDO. ID1 o——— NC or GND

o+ +D0-
Vee o ce P08
GND o— T ==+ D0 -D8
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Electrical Specifications
« All voltages are referenced to GND.
»  After power up (Vcc 2 Vecming), wait more than 100 us (ﬂé, 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 V1 -0.5t0 +4.6 \
Supply voltage Vee —0.5t0 +4.6 \
Output current lo 20 mA
Power dissipation Po 11 W
Operating ambient temperature Ta 0to +70 C
Storage temperature Tsig -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 Symbo! Condition MIN. TYP. MAX. Unit
Supply voltage Vee 3.0 3.3 3.6 Vv
High level input voltage Vi 2.0 Vee + 0.3 Vv
Low level input voltage Va -0.3 +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 Ci AD-A10, BO 20 pF
Ce WED, WE2 20
Cn RASD, RAS2 50
Cus CAS0, CASa 20
Cis OFo, OE2 20
Data input/output capacitance Cuo 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 lec RAS, CAS Cycling trac = 60 ns 910 mA 1,2, 3
tre = thc (N, lo = 0 MA thac = 70 NS 820
Standby current lecz RAS, CAS 2 Vi mm, lo = 0 MA 82 mA
RAS, CAS 2 Vec - 0.2 V lo = 0 MA 41
RAS only refresh current leca AAS Cycling, CAS 2 Vinmwn, | trac = 60 ns 910 mA 1,234
tac = tac iy, lo = 0 MA thac = 70 NS 820
Operating current Icca RAS < ViLmax), CAS Cycling | trac = 60 ns 820 mA 1,2,5
(Hyper page mode (EDO})) tuec = tuec gy, Jo = 0 MA trac = 70 ns 730
CAS before RAS fecs AAS Cycling trsc = 60 ns 910 mA 1,2
refresh current tre = tac mini, o = 0 MA tac = 70 ns 820
Input leakage current I Vi=010 36V RAS -5 +5 pA
All other pins not under test = 0 V| Others -5 +1
Output leakage current low Vo=0t036V -5 +5 A
Output is disabled (Hi-Z)
High level output voltage Von lo = -2.0 mA 2.4 v
Low level output voltage Vot lo = +2.0 mA 0.4 Vv

Notes 1. lccy, Iccs, lccs and lees depend on cycle rates (trc and thpc).
2. Specified values are obtained with outputs unloaded.
3. lcct and lces are measured assuming that address can be changed once or less during RAS € Vi wax,)
and CAS 2 Vin min.
4. lIccs 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 miny =2.0V Vox iming =2.0V

Vit imax) = 0.8V Vou imax) =08V

(3) Output load condition

“Vee

1,180 Q2

1o -
100 pF

I J; 870

Common to Read, Write, Read Modify Write Cycle

Parameter Symbol foac = 60 s foac = 70 ns Unit [Notes
MIN. | MAX. | MIN. | MAX.
Read / Write Cycle Time tRe 104 - 124 - ns
RAS Precharge Time tap 40 - 50 - ns
CAS Precharge Time tcen 10 - 10 - ns
AAS Pulse Width tars 60 [10,000| 70 [10,000| ns
CAS Pulse Width teas 10 [10,000| 12 |[10,000{ ns
RAS Hold Time thsw 15 - 17 - | ns
CAS Hold Time tosu 40 - 50 - Ins
RAS to CAS Delay Time taco 14 45 14 52 |ns | 1
RAS to Column Address Delay Time trap 12 30 12 35 | ns 1
CAS to RAS Precharge Time tcrp 10 - 10 - ns | 2
Row Address Setup Time tasa 5 - 5 - ns
Row Address Hold Time tRan 10 - 10 - ns
Column Address Setup Time tasc [¢] - o] - ns
Column Address Hold Time tean 10 - 12 - ns
OFE Lead Time Referenced to RAS toes 0 - 0 - ns
CAS to Data Setup Time tewz Q - 0 - ns
OE to Data Setup Time touz 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
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Notes 1. For read cycles, access time is defined as follows:

Input Conditions Access Time Access Time from RAS
thao < taap imaxa and trco < tAco max, tRAC Max.) 1RAC (Max )
trao > trab max) and treo < tRco Max ¢ taa (max.) tRAD + tAa (Max,)
treo > tRCD tMAX ) teac imax tReo + fcac imax,)

trap max) and treomax ) are specified as reference points only ; they are not restrictive operating parameters.
They are used to determine which access time (trac, tas or tcac) is to be used for finding out when output
data will be available. Tharefore, the input conditions trap 2 trao max, and trco 2 trco max) will not cause

any operation problems.

2. tcre Ny requirement is applied to RAS, CAS cycles.

Read Cycle
Parameter Symbol taxc = 80 ns thac = 70 0 Unit [Notes
MIN. | MAX. | MIN. | MAX.
Access Time from RAS trac - 80 - 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 OF toea - 20 - 23 ns
Column Address Lead Time Referenced to RAS tRaL 30 - 35 - ns
Read Command Setup Time tacs [¢] - 0 - ns
Read Command Hold Time Referenced to RAS tRAH 0 - ] - ns 2
Read Command Hold Time Referenced to CAS trem 0 - 0 - ns 2
Output Buffer Turn-off Delay Time from OF toez 0 13 0 15 | ns | 3
CAS Hold Time to OE toro 5 - 5 - ns
Notes 1. For read cycles, access time is defined as follows:
Input Conditions Access Time Access Time from RAS
trao < traD (vax) and taco < trco (max. {RAC imAX ) tRAC (MAX )
trao > trap (max; AN trco < tRCo (Max) 1A (MaX ) tRaD + taa max)
trco > tRco max s teac max) trco + teac max;

trapMax ;) and tReo (max.| are specified as reference points only; they are notrestrictive operating parameters.
They are used to determine which access time (irac, taa or tcac) is to be used for finding out when output
data will be available. Therefore, the input conditions trap > trao (max.) and trco 2 treo (Max,) will not cause

any operation problems.

2. Either trcH Ny O tRRH tming 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 Von or

VoL.
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Write Cycle
Paramster Symbol tac =80 ns | taac = 70 s Unit [Notes|
MIN. [ MAX.[ MIN. | MAX.
WE Hold Time Reterenced to TAS twen 10 - 10 - ns | 1
WE Pulse Width twe 10 - 10 - ns | 1
WE Lead Time Referenced to RAS thwe 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 - ] - ns
Data-in Setup Time tos 0 - 0 - ns 3
Data-in Hold Time tow 10 - 10 - ns 3

Notes 1. twemin,) is applied to late write cycles or read modify write cycles. In early write cycles, twch iming should
be met.

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

3. tosming and tow (ming 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 twc =60 s | tarc =70 ns Unit | Note
MIN. | MAX.] MIN. [ MAX.
Read Modify Write Cycle Time trwe 148 - 172 - ns
RAS to WE Delay Time trwo 87 - 99 - ns | 1
CAS to WE Delay Time tewo 32 - 37 - ns | 1
Column Address to WE Delay Time tawo 52 - 59 - ns 1

Note 1. Iftwcs 2 twes vy, the cycle is an early write cycle and the data out will remain Hi-Z through the entire cycle.
If trwo 2 tRwo (MiNy), tcwp 2 towp (Miny, tawb 2 tawp (ming and tepwo 2 topwo (Ming, the cycle is a read modify write
cycle and the data out will contain data read from the selected cell. If neither of the above conditions is
met, the state of the data out is indeterminate.
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Hyper Page Mode (EDO)

Parameter Symbol oo = 60 ns thac = 70 ns Unit [Notes
MIN. | MAX. | MIN, | MAX.

Read / Write Cycle Time tirc 25 - 30 - ns 1
RAS Pulse Width trase 60 [125000] 70 [125,000| ns

CAS Pulse Width tcas | 10 {10,000] 12 [10,000| ns

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

CAS Precharge to WE Delay Time tcowo | 52 - 59 - |ns| 2
RAS Hold Time from CAS Precharge tarce 40 - 45 - ns

Read Modify Write Cycle Time tHpAWC 66 - 75 - ns

Data Qutput Hold Time tonc 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 toFR 0 13 [¢] 15 ns | 3.4
Output Buffer Turn-off delay from CAS torc 0 13 0 15 | ns | 34

Notes 1. tuec (min) is applied to CAS access.

2. If twos 2 twes (i, the cycle is an early write cycle and the data out will remain Hi-Z through the entire
cycle. If tRwp > trwo (Miny), tcwp 2 towp (miny, tawo 2 tawp iming and tcpwo 2 tepwo (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.

3. torc (max,), 1oFr (wax) and twez vwax ) define the time when the output achieves the conditions of Hi-Z and is
not referenced to Vou or VoL.

4. Tomake I/Os to Hi-Z in read cycle, it is necessary to control R_A_S, E/E ﬁ, OE as follows. The effective

specification depends on state of each signal.

(1

(2

(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 trrn or tach must be met -+ twez and twez are effective.
WE: inactive (in read cycle}

CAS: inactive, OF: active - teo is effective.

CAS, OF: active - tocH is effective.
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Refresh Cycle
Parameter Symbol trac = B0 s towc = 70 ns Unit | Note
MIN. | MAX.| MIN. | MAX.

CAS Setup Time tosm 10 - 10 - ns

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

RAS Precharge CAS Hold Time trec 5 - 5 - ns

WE Setup Time twsh 15 - 15 - ns

WE Hold Time twin 15 - 15 - ns




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

63



NEC

MC-422000LFB72F

64

Package Drawing

168 PIN DUAL IN-LINE MODULE (SOKET TYPE)

i

B
(OPTIONAL HOLES) [S

=

4N ‘Wlmmmuumuumummnmmm

f‘ R
.

®

ITEM MILLIMETERS  INCHES
A 133.35$0.13_ 6.25:0.008
detail of @ part detail of part ?; ;;';g ?'::g
D 8.35 0.250
W D2 D1 20 0.079
. D2 3.125 0.123
3 54 61 2.150
r d\ G 635 0.250
D X D H 127 (TP)  0.050(T.P)
. ' 8.89 0.350
v J 23.50 0.925
‘ p K 43.18 1.70
x L 17.78 0.700
D1 M 2541013 1.00010.006
N 4.0 MAX. 0.158 MAX.
3 1.0 0.039
Q R2.0 R0.079
R 4.040.1 0.15728-00%
S $3.0 $0.118
T 1.2710.1 0.0510.004
U 4.0 MIN. 0.157 MIN.
v 0.25 MAX.  0.010 MAX.
W 1.0£0.05 0.039+3:893
X 2541010  0.100£0.004
Y 3.0 MIN. 0.118 MIN.
z 3.0 MIN, 0.118 MIN.
M168S-50A8



