NEC

NEC Electronics Inc.

MC-421000A 36
1,048,576 x 36-Bit
Dynamic CMOS RAM Module

Description

Pin Configuration

The MC-421000A36 is a fast-page dynamic RAM mod-  72_pin SIMM
ule organized as 1,048,576 words by 36 bits and de-
signed to operate from a single +5-volt power supply. %und Pin | Symbol
Advanced CMOS circuitry ensures minimum power ; ggf;
dissipation and excellent operating margins. 3| DOy |
4] DOy
The three-state output is controlled by CAS indepen- 5| DQig |
dent of RAS. After a valid read or read-modify-write S o2
cycle, data is held on the output by holding CAS low. 8 m§°—
Data output is returnedto high impedance by returning :; L 19 3021
CAS high. Fast-page read and write cycles can be 1? Ngc
executed by cycling CAS. Refreshing is accomplished 2] Ag
by means of RAS-only refresh cycles, CAS before RAS N
refresh cycles, hidden refresh cycles, or by the 1024 15 A:
address combinations of Ag - Ag during a 16-ms period. :s :4
S
The MC-421000A36 is packaged in a variety of 72-pin 015 18] Ag
Single Inline Memory Modules (SIMM™). Each SIMM
contains eight 1,048,576 x 4-bit DRAMs (uPD424400), Pin | Symbol Pa'; ‘50 "5';' qu"'“'
four 1,048,576 x 1-bit DRAMs (uPD421000), and 12 = g& Do - m:
power supply decoupling capacitors for noise reduc- 21| DO 3 | GND 57 | D13
tion, 2| DOg 4| casg 58 | DA
23 | pogg 41| CAS, s9 | Voo
Features 2| DOy 42| ©as, 60 | DQ3»
CAS 61 | DQ:
© 1,048,576-word by 36-bit organization = %‘ - %; 2 Don
o Single +5-volt power supply 77| Doy | 25| NG 6 | DA
© Fast-page option 28| A7 8| NC 64 | DQasg
& Low power dissipation 29| NC 47| WE 65 | DQqg
o RAS-only refresh cycles %[ Veo 48| N 6 | NC
@ CAS before RAS refresh cycles 31| Ag 49 | DQg 67 | MNote 1)
O Hidden refresh cycles 2| Ag 50 | DOz 68 | [Note 1]
O 1024 refresh cycles every 16 ms 331 NC 511 DAy &9 [N°: 1
8 TTL-compatible inputs and outputs : x: z Eﬁ_ ;‘1’ [r:‘co ]
8 72-pin SIMM packaging % | 00g 54| DAz | 72| GND
SIMM is a trademark of Wang Laboratories.
Notes:
Pin Identification (1] Fina 67.70 are defined by access time:
Name Function Pin 850 ns 70ns 80 ns 100 ns
87 GND GND GND GND
Ap - Ag Address inputs 88 QND GND GND GND
CAS,) - CAS, Column address strobes : x ?:::D G":D 2:3
DQp - DQgas Common data inputs/outputs SIFMB1BA
RAS,, RAS, Row address strobes
WE Write enable
GND Ground
Vee + 5-volt power supply
NC No connection

60122-2
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Ordering Information

Part Number Access Time (max) Package Height Thickness DRAMs

MC-421000A36B-60 60 ns 72-pin socket-mountable 254 mm 5.28 mm Eight uPD424400LA
B-70 70 ns SIMM (solder plating) (1.0 inch) (0.208 inch) Four uPD421000GX
B-80 80 ns

MC-421000A 36F-60 60 ns 72-pin socket-mountable
F-70 70 ns SIMM (gold plating)
F-80 80 ns

MC-421000A 36BD-60 60 ns 72-pin socket-mountable 25.4 mm 9.3 mm Eight yPD424400LB
BD-70 70 ns SIMM (solder plating) (1.0 inch) {0.366 inch) Four yPD421000LA
BD-80 80 ns

MC-421000A36FD-60 60 ns 72-pin socket-mountable
FD-70 70 ns SIMM (gold plating)
FD-80 80 ns

MC-421000A 36BE-60 60 ns 72-pin socket-mountable 25.4 mm 9.3 mm Eight uPD424400LA
BE.70 70 ns SIMM (solder plating) (1.0 inch) (0.366 inch) Four uPD421000LA
BE-80 80 ns

MC-421000A 36FE-60 60 ns 72-pin socket-mountable
FE-70 70 ns SIMM (gold plating)
FE-80 80 ns

MC-421000A36BH-60 60 ns 72-pin socket-mountable 31.75 mm 5.28 mm Eight uPD424400LB
BH-70 70 ns SIMM (solder plating) (1.250 inch) (0.208 inch) Four uPD421000LA
BH-80 80 ns

MC-421000A36FH-60 60 ns 72-pin socket-mountable
FH-70 70 ns SIMM (gold plating)
FH-80 80ns

MC-421000A36BJ-60 60 ns 72-pin socket-mountable 31.75 mm 5.28 mm Eight 1rPD424400LA
BJ70 70 ns SIMM (solder plating) (1.250 inch) (0.208 inch) Four 1PD421000LA
BJ-80 80 ns

MC-421000A36F J-60 60 ns 72-pin socket-mountable
FJ-70 70 ns SIMM (gold plating)
FJ-80 80 ns

MC-421000A36BT-60 60 ns 72-pin socket-mountable 25.4 mm 2,68 mm Eight uPD424400GS
BT-70 70 ns SIMM (solder plating) (1.0 inch) (0.106 inch) Four uPD421000GX
BT-80 80 ns

MC-421000A 36F T-60 60 ns 72-pin socket-mountable
F1-70 70 ns SIMM (gold plating)
FT-80 80 ns
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MC-421000A36 Connection Diagram
FI—A§0 oO— ﬁ‘/\‘éa O
casg o——— CAS, o]
DQg © —| VO4 CAS RAS DQqg O—{ 104 CAS RAS
bDQ1 O——vo, DQig O——{ Vo2
DQ2 O—— 10y 0o DQyp O— 103 D1
DQ3 O—fvo, DQ21 O—{vo,
e =
= | | = | I
Doug:vm CAs RAS 0z 0—Jvo, CAS RAS
DQs VOy DQgy O——vo2
DQg O— 1oy D2 DQgq4 O——| VO3 D3
DQ7 O—vo4 DQog O——vo,
= =
= I | = | |
CAS RAS CAS RAS
DQg O——] DivDouT DQzg 0—— DINPouT
Mo M1
CAS4 o—l cTsao———l
DQg O— 104 CAS RAS DQ27 O——{ V04 CAS RAS
DQp O— 10, DQ2g O———] Vo,
DQq1 © | VO3 DQgg © (o] D5
DQy2 O———vo, DQgp O—J Vo4
I s =
= | | = I I
DQ13 0——Jvo, CAS RAS Dagy o—vo, CAS PAS
DQ14 O— 10, DQgz C—{v0y
DQys O—vog 06 DQgg O——vOg o7
DQ1g O—|vo, DQgq O— 104
= 1=
= | I = | |
CAS RAS CAS Ras
DQ17 O——{ o/Dout Qg5 O——— DinDouT
M2 M3
Address O———————
WEO——m—————— >
DO - D7 (11PD424400)
VoG O———¢—————> | M0 - M3 (uPD421
ce Co--C11 (IL 000)
GNDO——+———— >
B3YL-72428
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Absolute Maximum Ratings

Recommended Operating Conditions

Voltage on any pin relative to GND -1.0to +7.0V Parameter Symbol Min  Typ Max Unit
Operating temperature, Topg 0to +70°C Input voltage, high ViH 24 Vec+ 1.0 v
Storage temperature, TgTg -65to +125°C input voltage, low ViL -1.0 08 v
Short-circuit output current, log 50 mA Supply voltage Vee 475 50 5.25 v
Power dissipation, Pp 12w Ambient temperature  Ta 0 70 °C
Exposure to Absolute Maximum Ratings for extended periods may
affect device reliability; exceeding the ratings could cause perma-
nent damage. The device should be operated within the limits
specified under DC and AC Characteristics.
Capacitance
Ta= 25°C;f=1MHz
Parameter Symbol Max Unit Pins Under Test
Input Cy 88 pF Ag - Ag
capacitance Co 104 rs WE
Ca 57 pF RAS
Cu 36 pF CAS
Input/output Ci1/Co1 17 pF DQg - DQy, DQg - DQ4g, DQ4g - DQps, Qo7 - DQ3q
capacitance Ci2/Coz 20 pF DQg, DQy7, DQog, DQ35
DC Characteristics
Ta = 0to +70°C; Voo = +5.0V =5%
Parameter Symbol Min Max Unit Test Conditions
Standby current icc2 24 mA RAS = CAS = V| (min)
12 mA RAS = CAS = Vgg-02V
Input leakage current hw -120 120 HA VIN = 0V to Vgei
all other pins not under test = OV
Output leakage current loqy -10 10 LA DQg to DQgs disabled; Voyt = 0V to Vge
Output voltage, low VoL 04 v lop = 42mA
Qutput voltage, high VoH 24 loy = -5 mA
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AC Characteristics

Ta= 010 +70°C; Vgg = +5.0V =5%

-60 -70 -80
Parameter Symbol  Min Max Min Max Min Max Unit  Test Conditions
Operating current, average lcct 1320 1120 1000 mA  RAS and CAS cycling;
tpe = tpe min;
lo = 0 mA (Note 5)
Operating current, RAS-only lces 1320 1120 1000 mA  RAS cycling; CAS = Viy;
refresh cycle, average tac = tpg min;
lo = 0 mA (Note 5)
Qperating current, fast-page lcca 1040 920 800 mA RAS < Vyi; CAS cycling;
cycle, average tpc = tpg min;
lo = 0 mA (Note 5)
Operating current, CAS before lees 1320 1120 1000 mA RAS cycling; CAS before
RAS refresh cycle, average RAS; tpe = tgpg min;
lo = 0 mA (Note 5)
Access time from column taa 30 35 40 ns (Notes 7, 9)
address
Access time from CAS tacp 35 40 45 ns (Notes 7, 9)
precharge (rising edge)
Column address setup time tasc ns
Row address setup time tasr ns
Access time from CAS (falling tcac 20 20 20 ns (Notes 7, 9)
edge)
Column address hold time teAH 15 17 20 ns
CAS pulse width tcas 20 10,000 20 10,000 20 10,000 ns
CAS hold time for CAS before tcHR 15 15 15 ns
RAS refresh cycle
CAS to output in low oLz 0 0 0 ns (Note 7)
impedance
Fast-page CAS precharge time tep 10 10 10 ns
Nonpage CAS precharge time tepN 10 10 10 ns
CAS to RAS precharge time tcrp 10 10 10 ns (Note 12)
CAS hold time tcsH 60 70 80 ns
CAS setup time for CAS before tesn 10 10 10 ns
RAS refresh cycle
Data-in hold time toH 15 15 20 ns (Note 15)
Data-in setup time tps ns (Note 15)
Output butfer turnoff delay torr 15 0 15 20 ns {Note 10)
Fast-page cycle time tpc 40 45 50 ns (Note 6)
Access time from RAS tRAaC 60 70 80 ns (Notes 7, 8)
RAS to column address delay tRAD 15 30 15 35 17 40 ns {Note 9)
time
Row address hold time tRAH 10 10 12 ns
Column address lead time thAL 30 35 40 ns
referenced to RAS (rising edge)
RAS pulse width tras 60 10,000 70 10,000 80 10,000 ns
Fast-page RAS pulse width trasp 60 100,000 70 100,000 80 100,000 ns
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AC Characteristics (cont)

-60 -70 -80
Parameter Symbol  Min Max Min Max Min Max Unit  Test Conditions
Random read or write cycle tac 120 140 160 ns (Note 6)
time
RAS to CAS delay time trcD 20 40 20 50 25 60 ns {Note 11)
Read command hold time trcH [¢] 0 0 ns {Note 13)
referenced to CAS
Read command setup time trcs 0 0 0 ns
Refresh period tREF 16 16 18 ms Addresses Ag - Ag
RAS precharge time trp 50 60 70 ns
RAS precharge CAS hold time thpe 10 10 10 ns
Read command hold time tRRH 10 10 10 ns (Note 13)
referenced to RAS
RAS hold time tRsH 20 20 20 ns
Rise and fall transition time 133 3 50 3 50 3 50 ns (Note 3)
Write command hold time tweH 15 15 15 ns
Write command setup time twes 0 o] 0 ns (Note 16)
WE hold time twHR 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) Al voltages are referenced to GND.

(2) An initial pause of 100 us is required after power-up, followed by
any eight RAS cycles, before proper device operation is
achieved. At the end of the initial power-up sequence, it is
recommended that sither a RAS-only or CAS before RAS refresh
cycle be executed while WE = V| to ensure normali operation.

®
@

Ac measurements assume tT = 5ns,

ViH (min) and V) (max) are reference levels for measuring the

timing of input signals. Transition times are measured between

ViH and V(.
®

lccts leca: lccar and Igcs depend on output loading and cycle

rates. Specified values are obtained with the output open. Igca
is measured assuming that all column address inputs are held at
either a high level or a low level during RAS-only refresh cycles.
lcca is measured assuming that all column address inputs are

switched only once during each fast-page cycle.

©)

The minimum specifications are used only to indicate the cycle

time at which proper operation over the full temperature range

(Ta, = 0 to +70°C) is assured.
Load = 2 TTL (-1 mA, +4 mA) loads and 100 pF.
®)

Assumes that tgop < trep (max) and tRap = trap (Mmax). If

tgep of tRaD is greater than the maximum recommended value
in this table, tpac increases by the amount that trep or tRaD

exceeds the value shown,
()]

(10)
open-circuit condition and Is not referenced to Vo or VoL

iftraD 2 tRAD (Mmax), then the access time is defined by taa.

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

(1)

(12)

13
4

(15)

(16)

7

Operation within the tgep (max) limit assures that tgac (max)
can be met. tgep (Max) is specified as a reference point only; it
tpep is greater than tgep (Max), then access time is controlled
exclusively by toac.

The topp requirement should be applicable for RAS/CAS cycles
preceded by any cycle.

Either trpy or tgoH must be satistied for a read cycle.

Parameter typ is applicable for a delayed write cycle such as a
read-write/read-modify-write cycle. For early write operation,
both twcs and twey must be met.

These parameters are referenced to the falling edge of CAS for
early write cycles and to the falling edge of WE for delayed write
or read-modify-write cycles.

twes: thwD: tewps and tawp are restrictive operating parame-
ters in read-write/read-modify-write cycles only. f twcs = twes
{min), the cycle is an early write cycle and the data output will
remain open-circuit throughout the entire cycle. iftcwp = tcwp
(min), tpwp = trwp (Min), and tawp = tawp (min), the eycle is
a read-write cycle and the data output will contain data read
from the selected cell. if neither of the above conditions is met,
the condition of the data output pin (at access time and until
CAS returns to Vy) is indeterminate.

A test mode may be initiated by executing a CAS before RAS
refresh cycle with WE held at V(. This mode also may inadvert-
ently be initiated during power-up because external control of
the signal lines is very difficuit during this period. It is therefore
recommended that while WE is held at V|, either a RAS-only or
CAS before RAS refresh cycle be executed at any time after the
end of the initial power-up sequence to ensure normal device
operation.
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Timing Waveforms

Read Cycle
< tRC
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Timing Waveforms (cont)

Early Write Cycle

mAS —!\ / L !\_

s _/*‘ )’\ \ £ / )\_
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Timing Waveforms (cont)

Fast-Page Read Cycle
< tRasP
— —S Z( '
RAS
| 7 \_
< tcsH | [ tasH ->
le-tcrp | tpc tpc tRp
€—tRoD T > 1€ —tCAS —>| [<1CP-> tcas etcp» e—toas— [&————tCpPN—>
— Y Y )\ 4 31
= /| N \ / _
X
[€tRAD > <—|t CP—»
tRAH —> > |<—-tCAH 4 I(-tCAH > '(—tCAH
> <tasc > T‘I‘ASC —> I-—:Asc
T'ASR T tAR—>
4 Y
Row Col - Col Cot
wasess'/ /1 K S K R i iV//////)i— S KU1
\ ' N |
tAn—>] <~ tRCS [<——tRaL ‘4 <~ tpcH
< |tRCs > [<—tacH tRCH > tRRH [«—>
| I—»I(—tncs
X
=[] \Y L
[€—tCAC—> [e-tcac-> ‘(I—tM—>
- tRAC > le———tacp——>
r€— tCAC—>
tcz 1OFF, terz | ‘oFF oz
Dout High Impedance valid ) (vae Y (" vaid >
K Dara-out7 K Data-out 7 . Data-out

BIL-72468
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Timing Waveforms (cont)

Fast-Page Early Write Cycle
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Timing Waveforms (cont)

Hidden Refresh Cycle
[«——————— Memory Cycle ——————>1«— CAS Bofore RAS Cycle —>|<— CAS Before RAS Cyde —>
< tRe < tAc < tac
tRAS > tRP—> tRAS l€—tRAS tRP—>
T — —
RAS N \ \
| —
toRp tRCD—><—>{ tRsH < tCHR teen
< tcas
_ 4 Y
cAS / \\( ;Z

le—tRAD- tm[_—)‘

tasR —>| —> r<— tcaH

ot
o [11//% mami?@l e W////////////////// WY

<——tM—>
‘ncs WHR

— 7 ' * y
< > tcac
tRAC —— tOFF > E

l 7
Cour High Imy | Yalid Data
27
tcLz —»

L

-
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Timing Waveforms (cont)

RAS-Only Refresh Cycle

tAC
tRAS < tRp >

A

’(— 1CRP—> [€—tRPC—>

=__/ /

tRAH

e /111111 == LTI e ey
s \ - i N
_\J;tcsp» €——tGHR—>] tnpc—:—‘emp—»‘:—tcnp

s Y N
tWSR|«—>{ je—twHR—>] twsR j<—> +>Itwan

Dout

Note:
[1] Address = don't care.
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MC-421000A36
Package Drawings
72-Pin Socket-Mountable SIMM (MC-421000A36B/F)
N

Rtem  Millimeters Inches em  Millimetors Inches
A 10795 +02 4.250 = .008 M 254 1.000
8 10119 + 02 3.984 +.008 N 528 208
F__ 075 min .029 min P 157 md 062 rad
G 1018 A00 S 317 da .125 dia
H 127 050 T 127 .050
1 6.35 250 U 338 133
J 203 080 V. 445 1.750
K 835 .250 W 638 250
L 27 min 108 min X 9525 +0.1 3.750 = .004
A
B

MC-421000A368/F

1M = uPD421000GX 1M x 1 DRAM (TSOP)
4M = uPD424400LA 1M x 4 DRAM (300-mil SOJ)

B83NR-81668 (8/92)
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Package Drawings (cont)

72-Pin Socket-Mountable SIMM (MC-421000A36BD/FD, BE/FE)

MC-421000A38B0/FD

Hem  Miilimeters Inches Kem  Millimetors Inches N
A 10795 + 0.2  4.250 +.008 M 25.4 1.000 1
B 101.19 + 0.2  3.984 +.008 N 9.3 368
F 075 min 029 min P 157 rad .062 rad
G 1016 400 8§ 3847 da 125 dla
H 1.27 050 T 1.27 .050
| 8.35 250 U 338 133
J 2.03 080 v 44.45 1.750
K 835 250 W 636 260
L 2.7 min .108 min X 9525 +0.1 3.750 +.004

—!
A
B

MC-421000A36 am m
BD uPD424400LB, 1M x 4 DRAM wPD421000LA, 1M x 1 DRAM
- (350-mll SOV) (300-mil SOJ)
BE 1PD424400LA, 1M x4 DRAM
E (300-mil SOJ)

BINR-8177B (992}
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NEC MC-421000A36

Package Drawings (cont)

72-Pin Socket-Mountable SIMM (MC-421000A36BH/FH)

"

tem  Milimeters Inches em  Millimetors Inches :

A 10795 +02 4.250 =.008 M 375 1.250

B 10119 =02 3.964 +.008 N 528 .208

F__ 075 min 2029 min P 157 rad 062 rad

G101 400 § 317 da .125 dia

H 127 080 T 127 .050

| 835 250 U 338 133

J 203 080 V4445 1.750

K 835 250 W 636 250

L 27 min 108 min X 9525 £0.1  3.750 + .004 |

1M = uPD421000LA 1M x 1 DRAM (300-mil SOJ)

4M = nPD424400LB 1M x 4 DRAM (350-mil SOJ)
MC-421000A38BHFH 49NR-713B (10/01)
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Package Drawings (cont)

72-Pin Socket-Mountable SIMM (MC-421000A36B.J/FJ)

Rem  Millimeters Inches Hom  Millimelers inches

A 107.95 + 0.2  4.250 = .008 M 3175 1.250

B 101.19 0.2  3.984 +.008 N 6528 208

F 0.75 min 029 min P 1.57 rad .062 rad

G 10.16 400 S 317 da 126 dia

H 1.27 050 T 1.27 050

| 6.35 250 U 338 A33

J 2.03 080 \d 44.45 1.750

K 6.35 .250 W 636 250

L 2.7 min .106 _min X 95.25 + 0.1 3.750 = .004

.

A
B8

1M = pPD421000LA 1M x 1 DRAM (300-mi SOUJ)
4M = pPD424400LA 1M X 4 DRAM (300-mil SOJ)

SINR-E7I08 ()

16




N E C MC-421000A36

Package Drawings (cont)

72-Pin Socket-Mountable SIMM (MC-421000A36BT/FT)

ltem  Millimeters Inches Itom  Millimeters inches
A 107.95 £+ 0.2 4.250 =.008 M 254 1.000
B 101.19 £ 0.2 3.884 +.008 N 2.68 108
F 0.75 min 029 min P 1.57 rad 082 rad
G 10.16 400 S 3.17 dia 125 dia
H 127 050 T 127 050
| 835 250 U 338 133
J 2.03 080 V 4445 1.750
K 6.35 250 W 838 250
L 27 min 108 min X 9525 : 0.1 3.750 +.004
A
B
V]
o (o] Q Q :
M M L M

1M = pPD421000GX 1M x 1 DRAM (TSOP)

4M = 1PD424400GS 1M x 4 DRAM (TSOP)
MC-421000436BT/FT 40NR-81688 (1091)
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