NEC

NEC Electronics Inc.

MC-422000A 36
2,097,152 x 36-Bit
Dynamic CMOS RAM Module

Description

The MC-422000A36 is a fast-page dynamic RAM mod-
ule organized as 2,097,152 words by 36 bits and de-
signed to operate from a single +5-volt power supply.
Advanced CMOS circuitry ensures minimum power
dissipation and excellent operating margins.

The three-state output is controlled by CAS indepen-
dent of RAS. After a valid read or read-modify-write
cycle, data is held on the output by holding CAS low.
Data output is returned to high impedance by returning
CAS high. Fast-page read and write cycles can be
executed by cycling CAS. Refreshing is accomplished
by RAS-only refresh cycles, CAS before RAS refresh
cycles, hidden refresh cycles, or by the 1024 address
combinations of Ag - Ag during a 16-ms period.

The MC-422000A36 is packaged in a variety of Single
Inline Memory Modules (SIMM™). Each SIMM contains
sixteen 1,048,576 x 4-bit uPD424400 DRAMs, eight
1,048,576 x 1-bit uPD421000 DRAMs, and 24 power
supply decoupling capacitors for noise reduction.
DQq - DQ3s are common input/output pins.

Features

0 2,097,152-word by 36-bit organization
Single +5-volt power supply
Fast-page cycles

Low power dissipation

RAS-only refresh cycles

CAS before RAS refresh cycles
Hidden refresh cycles

1024 refresh cycles every 16 ms
TTL-compatible inputs and outputs
72-pin SIMM packaging
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Pin Identification

Pin Configuration
72-Pin Socket-Mountable SIMM

0] Pin |_Symbol
1| GND
2| DGy
3| DQyg
4| DQy
5| DQ
8| Do
71 DQop |
8| DQs
57 9] DGy
seﬁ 10| Voo
1| NC
2| Ag
13 Aq
14 Az
% | A
16 | Ag
17 | As
i 8] Ag
[Pin| Symbol [ Fin |_Symbol Pin|_Symbol |
18| NC 37 | Dy 86 | DO12
20 [ DO, 38| DQgs 58 | DAz
21| Do 39| GaND 67 | DQyg
2| DG 40| cASp 68 | DQg3y
23| DQp3 | M1 | cAS, 59 [ Voo
24| DQg 42 | CASy 60 | DOg2
25 | DO 43 | CASy 61 | DQya
26| DQy 44 | RASg 62 mg_‘
27| D5 | 45 | RAS4 63 | DQy
28| Ay | NC 64 | DQgs
29| NC 47 | WE 65 | DOyg
0| Veo 48| NC 68| NC
31| Ag 49 [ DQg 67 | MNota 1)
32| A 50 | DQyy 68 | [Note 1]
33| RASy 51 | DQyg 69 | [Note 1]
34| RASp 82| DO 70 | [Nots 1]
3% | DGz 53 | DQyq 71| NC
3 | DOg 54 | DQpg 72| GND
Notes:
[1] Pins 67-70 are defined by access time:
Pin 60 ne 0ns 20 ns 100 ns
67 NG NC NC NC
68 NC NC NC NC
89 NC GND NC GND
70 NC NC GND GND
SIYLLEEI6A

Name Function

Ap - Ag Address inputs

CAS, - CAS, Column address strobes

DQg - DQ35 Common data inputs/outputs
RAS, - RAS; Row address strobes

WE Write enable

GND Ground

Vee + 5-volt power supply

NC No connection

SIMM is a trademark of Wang Laboratories.
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Ordering Information

Part Number Access Time (max) Package DRAMs

MC-422000A36B-60 60 ns 72-pin socket-mountable Sixteen uPD424400LA
B70 70 ns SIMM (solder plating) Eight zPD421000GX
B-80 80 ns

MC-422000A 36F-60 60 ns 72-pin socket-mountable
F-70 70 ns SIMM (gold plating)
F-80 80 ns

MC-422000A36B.J-60 60 ns 72-pin socket-mountable Sixteen uPD424400LA
BJ-70 70 ns SIMM (solder plating) Eight uPD421000LA
BJ-80 80 ns

MC-422000A36FJ-60 60 ns 72-pin socket-mountable
FJ70 70 ns SIMM (gold plating)
FJ-80 80 ns

MC-422000A36BT-60 60 ns 72-pin socket-mountable Sixteen uPD424400GS
BT-70 70 ns SIMM (solder plating) Eight 4PD421000GX
BT-80 80 ns

MC-422000A36F T-60 60 ns 72-pin socket-mountable
FT70 70 ns SIMM (gold plating)
FT-80 80 ns
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Connection Diagram
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Absolute Maximum Ratings Capacitance
Ta = 25°C; f = 1 MHz

Voltage on any pin relative to GND -10to +7.0V
Operating temperature, Tops 0to +70°C Parameter Symbol Max Unit  Pins Under Test
Storage temperature, Tatg 5510 +1256°C Ut tance Cn 161 pF fi -Ag
Short-circuit output current, lgg 50 mA Ce 198 PF V_VE
Power dissipation, Pg 24 W Cu 62 pF RAS
Cy 62 pF CAS
. A .
Exposure ?o Abs.olu'tfs I\flaxnmum. atings f?r extended periods may Inputioutput _ Cy7/Coy 20 oF DQq - DQ7, DQg -
affect device reliability; exceeding the ratings could cause perma- .

R ey . R capacitance DQ15, DQ15 - 0025,
nent damage. The device should be operated within the limits DQg7 - DAy
specified under DC and AC Characteristics.

C|2/C°2 39 pF DQB, DQ17, Dst,
DQss
Recommended Operating Conditions
Parameter Symbol Min Typ Max Unit
Input voltage, high ViH 2.4 Veg + 1.0 v
Input voltage, low viL -1.0 0.8 v
Supply voltage Vee 475 5.0 5.25 v
Ambient temperature Ty 0 70 °C
DC Characteristics
Ta= 0to +70°C; Voo = +5.0V 5%
Parameter Symbol Min Max Unit Test Conditions
Standby current loc2 48 mA RAS = CAS 2 V| (min)
24 mA RAS = CAS 2 Vg - 02V
Input isakage current T 240 240 UA ViN= 0VtoVge:
all other pins not under test = 0V
Output leakage current loq) -10 10 HA DQyp to DQ35 disabled; Voyt = 0V to Veg
Output voltage, low Vor 0.4 v lop = 42mA
Output voltage, high Vou 24 v loy = -6 mA
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MC-422000A36
AC Characteristics
Ta = Oto +70°C; Vgg = +5.0V £5%
-60 70 -80
Parameter Symbol Min Max Min Max Min Max Unit Test Conditions
Operating current, average lcct 1380 1180 1060 mA  RAS and CAS cycling;
tac = tpe min;
lo = 0 mA (Note 5)
Operating current, RAS-only refresh lcca 1380 1180 1060 mA  RAS cycling; CAS 2 Vi
cycle, average tae = tge min;
lo = 0 mA (Note 5)
Operating current, fast-page cycle, lcca 1100 980 860 mA  RAS s V) ; CAS cycling;
average tpc = tpg min;
lo = 0 mA (Note 5)
Operating current, CAS before RAS lces 1380 1180 1060 mA  RAS cycling; CAS before
refresh cycle, average . RAS; tge = tpe min;
lo = 0 mA (Note 5)
Access time from column address tAA 30 35 40 ns  (Notes 7,9)
Access time from CAS precharge tace 35 40 45 ns  (Notes 7,9)
{rising edge)
Column address setup time tasc 20 ns
Row address setup time tasr ns
Access time from CAS tcac 20 20 20 ns  (Notes 7, 9)
(falling edge)}
Column address hold time tcaH is 17 20 ns
CAS pulse width tcas 20 10,000 20 10,000 20 10,000 ns
CAS hold time for CAS before RAS teHR 15 15 15 ns
refresh cycle
Data setup time torz 0 [o] 0 ns
CAS precharge time, fast-page cycle tep 10 20 10 10 ns
CAS precharge time, nonpage cycle tcpn 10 10 10 ns
CAS to RAS precharge time tcrp 10 10 10 ns (Note 12)
CAS hold time tesH 60 70 80 ns
CAS setup time for CAS before RAS tesn 10 10 10 ns
refresh cycle
Data-in hold time tpH 15 15 20 ns  (Note 15)
Data-in setup time ips [\] 0 ns (Note 15)
Output buffer turnoff delay tore 0 15 15 0 20 ns  (Note 10)
Fast-page cycle time tpc 40 45 50 ns  (Note 6)
Access time from RAS tRAC 60 70 80 ns  (Notes 7, 8)
RAS to column address delay time tRAD . 15 30 15 35 17 40 ns  (Note 9)
Row address hold time tRAH 10 10 12 ns
Column address lead time referenced tRAL 30 35 45 ns
to RAS (rising edge)
RAS pulse width tRAS 60 10,000 70 10,000 80 10,000 ns
RAS pulse width, fast-page cycle tRASP 60 100,000 70 100,000 80 100,000 ns
Random read or write cycle time the 120 140 160 ns  (Note 6)
RAS to CAS delay time trco 20 40 20 60 25 60 ns  (Note 11)
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AC Characteristics (cont)

-60 <70 -80

Parameter Symbol  Min Max Min Max Min Max Unit Test Conditions
Read command hold time referenced tacH 0 0 0 ns  (Note 13)

to CAS
Read command setup time trcs 0 0 0 ns
Refresh period tREF 18 18 16 me  Addresses Aj - Ag
RAS precharge time trp 50 60 70 ns
RAS precharge CAS hold time tape 10 10 10 ns
Read command hold time referenced tRRH 10 10 10 ns (Note 13)

to RAS
RAS hold time tAsH 20 20 20 ns
Rise and fall transition time ty 3 50 3 50 3 50 ns {Note 3)

Write command hold time twcH 15 15 15 ns

Write command setup time twes o} 0 0 ns {Note 16)

WE hold time WHR 15 15 15 ns

WE setup time twsR 10 10 10 ns

Write command pulse width twp 15 15 15 ns (Note 14)

Notes: —_—
(1) All voltages are referenced to GND. (12) The tcRp requirement should be applicable for RAS/CAS cycles
(@ Aninitial pause of 100 s is required after power-up, followed by preceded by any cycle.

any eight RAS cycles, before proper device operation is (13) Either tgry or tgoy Must be satisfied for a read cycle.
achieved. At the end of the_initial power-up sequence, it is (14 P ; :

N — ="' arameter typ is applicable for a delayed write cycle such as a
fecommended that either a RAS-only fefresh or a CAS before read-write/read-modify-write cycle. For early write operation,
RAS refresh cycle be executed while WE = V) to ensure normal
operation both twes and tweH must be met.

' _ (15) These parameters are referenced to the falling edge of CAS for

(@ Ac measurements assume ty = 5ns. early write cycles and to the falling edge of WE for delayed write
@) Viy (min) and V) (max) are reference lovels for measuring the or read-modify-write cycles.

smmng:/ input signals. Transition times are measured betwsen (16) twes, tawD: town and tawp are restrictive operating parame-

1H and Vi ters in read-write/read-modify-write cycles only. if twcs = twos

©® lcct lcea lgca, and Icgs depend on output loading and cycle (min), the cycle is an early write cycle and the data output will

rates. Specified values are obtained with the output open. Icca remain open-circuit throughout the entire cycle. ftewp 2 toewp

is measured assuming that all column address inputs are held at (min), tgwp = tpwp (min), and tawp = tawp (min), the cycle is

either a high level or a low level during RAS-only refresh cycles. a read-write cycle and the data output will contain data read

lccs is measured assuming that all column address inputs are from the selected cell. if neither of the above conditions is met,

switched only once during each fast-page cycle. the condition of the data output pin (at access time and until

(6) The minimum specitfications are used only to indicate the cycle CAS returns to Vi) is indeterminate. _

time at which proper operation over the fult temperature range (17) A test mode may be initiated by executing a CAS before RAS
(Ta = Oto +70°C) is assured. refresh cycle with WE held at V. This mode also may inadvert-
Load = 2 TTL (-1 mA, +4 mA) loads and 100 pF ently be initiated during power-up because externat control of

@ Loa Frm mA) loads an P the signal lines is very difficult during this pericd. It is therefore
(8) Assumes that tpcp S thcp (Max) and tgap = tRap (max). if recommended that while WE is held at V|, sither a RAS-only or

tRCD OF tRAD is greater than the maximum recommended value CAS before RAS refresh cycle should be executed at any time
in this table, tpac increases by the amount that tacp of taap after the end of the Initial power-up sequence to ensure normal
exceeds the value shown. device operation.

(9) tpap = tpap (Max), then the access time is defined by tya.

(10) torr (max) defines the time at which the output achieves the

open-circuit condition and is not referenced to Vop or Vg
(11) Operation within the tgep (max) limit assures that tgac (max)

can be met. tgcp (max) is specified as a reference point only; if
trep Is greater than tgep (Max), then access time is controlled
exclusively by tcac.
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MC-422000A 36
Timing Waveforms
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Timing Waveforms (cont)

Early Write Cycle
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Timing Waveforms (cont)

Fast-Page Read Cycle
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Timing Waveforms (cont)

Fast-Page Early Write Cycle
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Timing Waveforms (cont)

Hidden Refresh Cycle
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Timing Waveforms (cont)
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Package Drawings

72-Pin Socket-Mountable SIMM (MC-422000A36: Suffix B, F)-

Millimeters Hem Inchee
A 10785 +02 4250 :.008 M 1.000

B 10119 :02 3984 +.0086 N 366

F 029 min’ [ 082 rad

G 400 s .125 dia

H 050 T 050

1 250 V] 133

J 080 v 1.750

K 250 w 250

L .106_min X 3.750 = .004

- |® >

MC-422000A36
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Package Drawings (cont)

72-Pin Socket-Mountable SIMM (MC-422000A36: Suffix BJ, FJ)

Hem  Millimeters Inches Item  Millimetors Inches
A 10796 =02 4.250 =.008 M 3175 1.250
B 10119 02 3.984 =.008 N 93 .368
F 104 041 P 157 rad 082 rad
G 1018 400 S 317 dia 126 dla
H 127 .050 T 127 050
! 835 260 U 338 133
J__ 203 080 V 4445 1.750
K 683 250 W 638 250
L 254 mn 100 _min X 9525 0.1 3.750 +.004
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MC-422000A36
Package Drawings (cont)
72-Pin Socket-Mountable SIMM (MC-422000A36: Suffix BT, FT)
N
Hem ML inches tomn Ml inch
A 10785 + 02  4.250 =.008 M 254 1.000
B 10119 02 3,984 +.008 N 83 366
F 0.756 min 029 min P 1.57 rad 082 rad
[<] 10.16 400 S 317 dia 125 dla
H 1.27 050 T 1.27 .050
] 6.35 250 U 338 133
J 2.03 080 V. 445 1.750
K 835 250 W 838 250
L 2.7 min 108 min X 9525 0.1 3.750 +.004
A
B

83YL-86178 {892)
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