NEC MC-42512A36, -424512A36
524,288 x 36-Bit

NEC Electronics Inc. Dynamic CMOS RAM Module
Description Pin Configuration
The MC-42512A36 and the MC-424512A36 are dynamic 72-Pin Socket-Mountable SIMM m

RAM modules organized as 524,288 words by 36 bits
and designed to operate from a single +5-volt power

supply. Advanced CMOS circuitry ensures minimum SR Pin | Symbol
power dissipation and excellent operating margins. ; ggn
The three-state output is controlled by CAS indepen- 3 Dc:g
dent of RAS. After a valid read or read-modify-write 2| Doy
cycle, data is held on the output by holding CAS low. 5| Dvg
Data output is returned to high impedance by returning 5| pap
CAS high. Page read and write cycles can be executed 7T 0o
by cycling CAS. Refreshing is accomplished by means 3 no20
of RAS-only refresh cycles, CAS before RAS refresh 374 S
cycles, hidden refresh cycles, or by the 512 address . 12 ::21

combinations of Ag through Ag during an 8-ms period.

-
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Single Inline Memory Module (SIMM™) packaging en-
hances reliability and reduces the size, weight, and
cost of a system. Each SIMM contains 24 DRAMs and
24 power supply decoupling capacitors. The comple-
ment of DRAMs (uPD424256, 41256, 42256, 421000) and
the operating mode (fast-page, page) are summarized
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DRAMSs (Gty) Pin| Symbol Fin| Symbol Pin| Symbol
Module 256K x 4 256K x 1 1Mx1 18| NG 37 | paiy 55 | DQya
MC-42512A36 (16) (8) 20| DQy 38 | DQgs 56 | DQgo
B/F (fast-page) 424256 42256 21 DQo2s 239 GND 57 | DQya
MC-424512A36 (16) (8 22| DOs 40 | CASy 58 | DQgq
B/F (page) 424256 41256 23 | DQx 41| CAS 59 | veo
MC-424512A36 (16) 8) 24| DQg 42 | CASy 60 | DAz
BH/FH (fast-page) 424256 421000 25 DQoq4 43| Cas 1 61 | DAy
26 | DQy 44 | RASg 62 | DQga
Features 27 | DGgs 45 | RAS 63 | DO1g
. o 28| a7 46| NC 64 | D034
S gEZ:QZISB;V;E)Jg”by 36-bit organization 2| nc 7 | W &5 | Qs
It power supply ) 3| Voo 48| NC 86 | NC
o Low power dissipation (252 mW max in standby)
=—= 31| ag 43 | DQg 67 | NC
@ RAS-only refresh cycles
o CAS before RAS refresh cycles 2| N %0 | DO 8] oo
O Hidden refresh cycles 88 | RASs 81| DGy 69 | (hate)
0 512 refresh cycies every 8 ms 34| RAS 52| DGz 70 | Moto1)
0 TTL-compatible inputs and outputs 35 | DQz 53| DGy 71| NC
o 72-pin SIMM packaging 3% | DG 5 | DOz 72| GND
O Fast-page mode operation (MC-42512A36B/F and Notes:
MC_42451 ZASGBH/FH) [1} Pins 69 and 70 are defined by access time:
O Page mode operation (MC-424512A36B/F) Pin 70ns | 885ns | 100ms
SIMM is a trademark of Wang Laboratories. Ll GND NG GND
70 NC GND GND
B83IFM-B080A
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MC-42512A36, -424512A 36

NEC

Ordering Information

Part Number Access Time (max) Package Operation Height Thickness DRAMs
MC-424512A36BH-70 70 ns 72-pin socket- Fast-page 31.75 mm 9.3 mm Sixteen
BH-80 80 ns mountable §IMM (1.25 inch) (0.366 inch) yED424256LA
(solder plating) Eight
BH-10 100 ns uPD421000LA
MC-424512A36FH-70 70 ns 72-pin socket-
FH-80 80 s mountabl§ SIMM
(gold plating)
FH-10 100 ns
MC-42512A36B-70 70 ns 72-pin socket- Fast-page 25.4 mm 9.3 mm Sixteen
B.80 80 ns mountable SIMM (1.00 inch) (0.366 inch) uPD424256LA
(solder plating) Eight uPD42256L
B-10 100 ns
MC-42512A36F-70 70ns 72-pin socket-
F.80 80 ns mountablg SIMM
(gold plating)
F-10 100 ns
MC-424512A36B-80 80 ns 72-pin socket- Page 26.4 mm 8.3 mm Sixteen
B85 85 mountable SIMM (1.00 inch) (0.366 inch) uPD424256LA
ns (solder plating) Eight PD41256L
B-10 100 ns
MC-424512A36F-80 80 ns 72-pin socket-
mountable SIMM
F-85 85ns {gold plating)
F-10 100 ns

Pin Identification

Name Function

Ag - Ag Address inputs

CASg - CAS; Column address strobes

DQp - DQgs Common data inputs/outputs
RAS, - RAS;3 Row address strobes

WE Write enable

GND Ground

Vee + 5-volt power supply

NC No connection
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MC-42512A36, -424512A36

Connection Diagram; MC-42512A36, -424512A36

RaSoo I
CASp & * 1
DQpO———]VO1  Gas RAS Vo1 cas RAS
DQ1 O——— V02 [[o}]
DQ2 0——¥03 Do vog D1
DQgo—1 V04 Vos
E=3 & I — a | )]
DQgo—|Vv01  CAs RAS V01 Gas RAS
Qs o—| V02 V02
DQg O—] VO3 D3 Vo3 D2
0Qy 0———{vOa Vo4
L I L= 7 I
CAS RAS CAS RAS
DQg O——— DinDour MO Din/Dout M1
cas1o t } ]
DQg O———— V01  cas RAS V01 cas AAS
DA1p O———] VO2 Vo2
DQ11 O—] V03 D4 Vo3 05
DQjz 0—— V04 Vo4
____F OF : L OE : :
DQ130—1 101  Cas RAS 01 gas RAS
DQy4 O———1 V02 Vo2
DQs O—— V03 74 Vo3 D8
DQigo———] V04 YOq
-E—' = L = = | 1
GAS RAS GAS RAS
DQi7 O—— Dw/Dour M2 DiN/Dour M3
RaS2 0— ]
CAS2 O 1
DQgO—| VOt  CAS RAS V01 Cas RAS
PQg O— V02 Vo2
DQzp O——— VO3 ] Vo3 D9
DQpt O—— V04 V04
L = ) I L — T I
%zz o—] 581 Cas RAS 581 cas RAS
23 O————| V02 2
Ddzq O——— VO3 b1 V03 D10
DQos 0—— V04 Vo4
i — E
Cas RAS CAS RAS
DQ2g O————| Dw/Dour M4 DinDour WS
Gasgo ? | |
DQ270—| V01 GAS RAS 01  gas RAS
DQog 0—— VO2 Vo2
DQ29 O—] V03 D12 Y03 D13
DQappO—— VO Vo4
L= T L= I .
DA O—V01  GAs AAS V01 gas RAS
DQa2 0——] V02 Vo2
DQ33 O—— VO3 018 VO3 D14
DQayg 0—— V04 Vo4
=3 % 1] = = ) L
CAS RAS CAS AAS
DQag Own/Dour M8 DN/Dour M7
Ap-AgO—————— > Deslg DRAM
wE 2059
DO-D15 rPD424256LA
Vog o——e————  DO-D15 Mow7 MOM?  WPD421000LA
anp o—F20-C28, RPD42258LA
nPDA1256L

Used On

Al
MC-424512A36BH/FH
MC-42512A368/F
MC-424512A368E/F

B3YL-20818




MC-42512A 36, -424512A 36 N E C

Absolute Maximum Ratings Capacitance
Voltage on any pin relative to GND ~-10to +70V Ta=25Cit= 1 MHz
! t
Operating temperature, Topp 0 to +70°C Parameter Symbol Max Unit Pins Under Tes
Storage temperature, Tg1g -55to +125°C Input . Cn hd PP Ao-A
capacitance c 193 pF WE
Short-circuit output current, log 50 mA 2 —
Power dissipation, Pp 24 W Cn 62 pF__RAS
Exposure to Absolute Maximum Ratings for extended periods may Cu 62 PF__CAS
affect device reliability; exceeding the ratings could cause perma- Input/output Cp/Cop 29 pF DQg - DQyz, DQg -
nent damage. The device should be operated within the limits capacitance DQqg, DQ1g - DQos,
specified under DC and AC Characteristics. DQy7 - DQ3q
R . CdC()z 39 pF DQ&. DQ17, DQ25,
Recommended Operating Conditions DQgs
Parameter Symbol Min Typ Max Unit
Input voltags, high ViH 2.4 Ve + 1.0 A
Input voltage, low Vi -1.0 0.8 v
Supply voltage Vee 475 50 5.25 A
Ambient temperature  Tp 0 70 °C
DC Characteristics 1 (MC-42512A36B/F, -424512A36BH/FH)
Ta= 0to +70°C; Vgg = +5.0V £5%
Parameter Symbol Min Max Unit Test Conditions
Standby current lcca 48 mA RAS = CAS 2 V| (min)
24 mA RAS = CAS 2 Vgg-02V
Input leakage current iy -240 240 HA ViN = 0V toVgg;
all other pins not under test = 0V
Qutput leakage current lowy -10 10 HA DQg to DQgs disabled; Voyt = 0V to Vge
Output voltage, low VoL 04 v loL = 42mA
Output voltage, high VoH 2.4 V' loH= -5mA

AC Characteristics 1 (MC-42512A36B/F, -424512A36BH/FH)
Ta=0to +70°C; Voo = +50V £5%

-70 -80 -10
Parameter Symbol Min Max Min Max Min Max Unit  Test Conditions
Operating current, average Iccy (Note 17) 1040 910 780 mA RAS and CAS cycling;
tre = tpe min;

lcc1 (Note 18) 980 860 740 mA lo = 0 mA (Note 5)
Operating current, RAS-only Icca (Note 17) 1040 910 780 mA  RAS cycling; CAS 2 Vi
refresh cycle, average tpe = tpe min;

Icca (Note 18) 980 860 740 mA lo = 0 mA (Note 5)
Operating current, fast-page cycle, lcca (Note 17) 910 780 650 mA RAS < V|; CAS cycling;
average tpg = tpg min;

Iccs (Note 18) 860 740 620 mA lo = 0 mA {Note 5)
Operating current, CAS before Iccs (Note 17) 1040 910 780 mA E cycling; CAS before
RAS refresh cycle, average RAS; tae = tge min;

Iccs (Note 18) 980 860 740 mA lo = 0 mA (Note 5)
Access time from column address taa 35 45 80 ns (Notes 7, 9)
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MC-42512A 36, -424512A36

AC Characteristics 1 (MC-42512A36B/F, -424512A36BH/FH) (cont)

70 -80 -10
Parameter Symbol Min Max Min  Max  Min Max  Unit  Test Conditions
Column address hold time tar 60 60 70 ns
referenced to RAS
Access time from CAS precharge tacp 40 45 85 ns (Notes 7, 9)
(rising edge)
Column address setup time tasc 0 20 [*] 20 25 ns
Row address setup time tasr 0 0 ns
Access time from CAS (falling teac 20 20 25 ns (Notes 7, 8)
edge)
Column address hold time tCAH 17 20 20 ns
CAS pulse width tcas 20 10,000 20 10,000 25 10,000 ns
CAS hold time for CAS before RAS  tcpp 15 15 20 ns
refresh cycle
CAS precharge time, fast-page tep 10 20 10 20 10 25 ns
cycle
CAS precharge time topn 10 10 10 ns
CAS to RAS precharge time terp 10 10 10 ns (Note 12)
CAS hold time tosH 70 80 100 ns
CAS setup time for CAS before tesh 10 10 10 ns
RAS refresh cycle
Data-in hold time toH 15 20 20 ns (Note 15)
Data-in hold time referenced to tDHR 60 60 70 ns
RAS
Data-in setup time tps o} ns (Note 15)
Output buffer turnoff delay toFs 15 0 20 0 25 ns (Note 10)
Fast-page cycle time tpc 45 50 60 ns (Note 6)
Access time from AAS trac 70 80 100 ns {Notes 7, 8)
FAS to column address delay time thAD 15 35 17 35 17 45 ns {Note 9)
Row address hold time tRAK 10 12 12 ns
Column address lead time tRAL 35 45 55 ns
referenced to RAS (rising edge)
RAS pulse width tpAs 70 10000 8 10,000 100 10,000 ns
RAS pulse width, fast-page cycle trasP 70 100,000 80 100,000 100 100,000 ns
Random read or write cycle time tre 130 160 190 ns (Note 6)
BAS to CAS delay time theD 20 50 25 60 25 75 ns (Note 11)
Read command hold time tacH 0 0 0 ns (Note 13)
referenced to CAS
Read command setup time trcs 0 o] [o] ns
Refresh period tREF 8 8 8 ms Addresses Ag - Ag
RAS precharge time tap 60 70 80 ns
RAS precharge CTAS hold time tapc 10 10 10 ns
Read command hold time tARH 10 10 10 ns {Note 13)
referenced to RAS
RAS hold time tsH 20 20 25 ns




MC-42512A 36, -424512A36

NEC

AC Characteristics 1 (MC-42512A36B/F, -424512A36BH/FH) (cont)

-70 -80 -10
Parameter Symbol Min Max Min Max  Min Max Unit  Test Conditions
Rise and fall transition time tr 3 50 3 50 3 50 ns (Note 3)
Write command hold time tweH 15 15 20 ns
Write command hold time WCR 55 55 70 ns
referenced to RAS
Write command setup time twes 0 0 0 ns (Note 16)
WE hold time twHR 15 15 20 ns
Write command pulse width twp 15 15 20 ns (Note 14)

Notes:

(1) All 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 either a RAS-only refresh or a CAS before
RAS refresh cycle be executed while WE = V|, to ensure normal
operation.

(3) Ac measurements assume t = 5ns.

(4

ViH (min) and Vy; (max} are refersnce levels for measuring the
timing of input signals. Transition times are measured between
ViH and V).

5

lee1: lecas lcea, and Igos depend on output loading and cycle
rates. Specified values are obtained with the output open. Iggg
is measured assuming that all column address inputs are held at
either a high level or a low level during RAS-only refresh cycles.
lcc4 is measured assuming that all column address inputs are
switched only once during each fast-page cycle.

(6

The minimum specifications are used only to indicate the cycle
time at which proper operation over the full temperature range
(Ta = Oto +70°C) is assured.

(7} Load = 2TTL (-1 mA, +4 mA) loads and 100 pF (Vo = 2.0V,
VoL = 0.8V).

(8) Assumes that tacp < tpep (max) and tpap < tRap (max). If
taco of tRAD is greater than the maximum recommended value
in this table, tgac increases by the amount that tggp or tpap
exceeds the value shown.

(9) Ktrap = tpap (max), then the access time is defined by taa.

DC Characteristics 2 (MC-424512A36B/F)
Ta = 0to +70°C; Vgc = +5.0V +5%

(10} tofF {max) defines the time at which the output achieves the
open-circuit condition and is not referenced to Vopy or Vor.

(11) Operation within the tgop (max) limit assures that taac (max)
can be met. tgop (Max) is specified as a reference point only; if
trop is greater than tgop (Max), then access time is controlled
exclusively by toac.

(12) The torp requirement should be applicable for RAS/CAS cycles
preceded by any cycle.

(13) Either tgpy or tcH must be satisfied for a read cycle.

(14) Parameter typ is applicable for a delayed write cycle suchas a
read-write/read-modify-write cycle. For early write operation,
both twcg and twcy must be met.

(15) 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.

(16) twes, trwD towps and tawp are restrictive operating parame-
ters in read-write/read-modify-write cycles only. Ftwcs = twes
(min), the cycle is an early write cycle and the data output will
remain open-circuit throughout the entire cycle.

fftcwp = tcwp (Min), tawp = tawp (min), and tawp = tawp
(min), the cycle 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 Vi) is indeterminate.

(17) MC-424512A36BH/FH
(18) MC-42512A36B/F

Parameter Symbol Min Max Unit Test Conditions
Standby current ooz 72 mA RAS = CTAS = Viy (min)

16 mA RAS = CAS 2 Vgg-02V
Input leakage current h -240 240 HA ViN= 0VtoVgei

all other pins not under test= 0V

Output leakage current lo -10 10 UA DQg to DQgs disabled; Voyt = 0V to Vo
Output voltage, low Vor 0.4 lop = 42mA
Output voltage, high VoH 24 loh = -5 mA
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MC-42512A36, -424512A 36

AC Characteristics 2 (MC-424512A36B/F)
Ta= Oto +70°C; Vog = +5.0V 5%

-80 -85 -10
Parameter Symbol  Min Max Min Max Min Max Unit  Test Conditions
Operating current, average lcct 1024 872 744 mA RAS and CAS cycling; m
the = tpg min;
lo = 0 mA (Note 5)
Operating current, RAS-only lces 1024 872 744 mA RAS cycling; CAS = Viy;
refresh cycle, average tge = tpg min;
lop = 0 mA (Note 5)
Operating current, fast-page lcca 996 828 724 mA RAS =< V|; CAS cycling;
cycle, average tpc = tpg min;
lo = 0 mA (Note 5)
Operating current, CAS before lecs 1024 872 744 mA RAS cycling; CAS before
RAS refresh cycle, average RAS; tpe = tpc min;
lo = 0 mA (Note 5)
Column address hold time taR 55 55 65 ns
referenced to RAS
Column address setup time tasc 20 20 0 25 ns
Row address setup time tasp 0 ns
Access time from CAS (falling teac 40 40 50 ns {Notes 7, 9)
edge)
Column address hold time tcaH 20 20 20 ns
CAS pulse width tcas 40 10,000 40 10,000 50 10,000 ns
CAS hold time for CAS before tcHR 15 15 20 ns
RAS refresh cycle
CAS precharge time (page top 20 20 40 ns
mode)
CAS precharge time, nonpage topN 25 25 25 ns
cycle
CAS to RAS precharge time tcrp 10 10 10 ns (Note 12)
CAS hold time tosH 80 85 100 ns
CAS setup time for CAS before tcsh 10 10 10 ns
HAS refresh cycle
Data-in hold time toH 20 20 25 ns (Note 15)
Data-in hold time referenced to tDHR 60 65 75 ns
RAS
Data-in setup time tps 0 ns (Note 15)
Output buffer turnoff delay torF 20 20 0 25 ns (Note 10)
Fast-page cycle time tpc 70 70 100 ns {Note 6)
Access time from RAS tRAC 80 85 100 ns (Notes 7, 8)
Row address hold time tRAH 12 12 12 ns
RAS pulse width tRAS 80 10,000 85 10,000 100 10,000 ns
Random read or write cycle tRe 160 165 200 ns (Note 6)
time
RAS to CAS delay time treD 20 40 20 45 20 50 ns (Note 11)
Read command hold time tRcH 0 0 0 ns (Note 13)
referenced to CAS
Read command setup time thes 0 0 0 ns
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AC Characteristics 2 (MC-424512A36B/F) (cont)

-80 -85 -10
Parameter Symbol  Min Max Min Max Min Max Unit  Test Conditions
Refresh period tREF 8 8 8 ms Addresses Ag - Ag
RAS precharge time trp 70 70 90 ns
RAS precharge TAS hold time trpc 0 0 0 ns
Read command hold time tRRH 10 10 10 ns (Note 13)
referenced to RAS
RAS hold time thsH 40 40 50 ns
Rise and fall transition time tr 3 50 3 50 3 50 ns (Note 3)
Write command hold time twcH 20 20 25 ns
Write command hold time twen 60 65 75 ns
referenced to RAS
Wirite command setup time twes 0 o 0 ns {Note 16)
Write command pulse width twp 15 15 15 ns {Note 14)

Notes:

U]
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All voltages are referenced to GND.

An initial pause of 100 us is required after power-up, fotlowed by
any eight RAS cycles, before proper device operation is
achieved. At the end of the initial power-up sequence, it is
recommended that either a RAS-only refresh or a CAS before
RAS refresh cycle be executed while WE 2 Vy to ensure normal
operation.

Ac measurements assume ty = Sns.

VIH (min) and V_ (max) are reference levels for measuring the
timing of input signals. Transition times are measured between
ViH and Vy.

lccis local Icca, and lgcs depend on output loading and cycle
rates. Specified values are obtained with the output open. lggs
is measured assuming that all column address inputs are held at
either a high leve! 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 = Oto +70°C) is assured.

Load = 2 TTL (-1 mA, +4 mA) loads and 100 pF (Vo = 2.0V,
VoL = 0.8 V).

Assumes that tgcp < tpep (Max) and tgap < trap (max). If
tRcp of tRaAD is greater than the maximum recommended value
in this table, tgac increases by the amount that tgop or trap
exceeds the value shown.

©
(19

(1)

(12

(13
(4

(15)

(16)

ftrap 2 trap (Max), then the access time is defined by taa.

torr (max) defines the time at which the output achieves the
open-circuit condition and is not referenced to Vo or Vo .

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

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

Either tpgy or tpgy must be satisfied 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 tycy 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-modity-write cycles.

twes: trRwD: tewp, and tawp are restrictive operating parame-
ters in read-writefread-modify-write cycles only. ftwcs 2 twes
(min), the cycle is an early write cycle and the data output will
remain open-circuit throughout the entire cycle.

Htcwo = tewp (min), tawp = tawp (min), and tawp = tawp
(min), the cycle 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 V|y) is indeterminate.
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MC-42512A36, -424512A 36

Timing Waveforms

Read Cycle
< tre >
tRaAs——————————————————————————>
— \ 4 p
RAS
N J \
le—tCRP—> < tAsH < tRP ——>
€ tesH >
€ trRcD S tcaAs—>
. 4 Y '4 Y
5 R\ ! ] \_
. . [
[€—~tASR->| [«—tRAD—> tRaL- > | jfe——tcPN—>]
tRaH

bour

s /IR

sl

*These parameters are not applicable to the MC-424512A36E/F.

—>I tRCS
= LI | N
!‘ ol tcac > 1—'::;' >
High Impedance 4 Vald Data j}—




MC-42512A 36, -424512A36 N E C

Timing Waveforms (cont)

Early Write Cycle

RC
tRAS
I — \
= N / ___
tcAP—> : tRSH > —>
tosH >
< tRCD pa— tCAS
_— Y 4
&/ R\ !/
' _A w | * |
ASR [<—tRAD tRAL’ >| le—tcpn

tRAH [« tagc >  je

) T ), e A

E-tywos >

e TN T
o o

/A SRS

High Impedance

Dout

*These parameters are not applicable to the MC-424512A388/F.
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MC-42512A 36, -424512A 36

Timing Waveforms (cont)

Page/Fast-Page Read Cycle

8l

.
7

Address

topN

tRASP >
J——tAR —>~
Zl
K 7
tCSH i [<—tRSH |
< tcRp |« tpC < tpc <
l«—tRCD T 1CAS —>| [—tCP-> tcas [<—tCAS —
X \ y X )B y
\Y _ ( /
[t RAD > fe———— pt-——b
T —:ﬁ‘—tw > tCAH
> [<-tasc ] TItAsc —> I‘_tASC
*
<~ tasr tAA

S EYIIE N E

Dout

€ tRAC

>

*
r(-T——t AA—>
I — !ACP*
l(— tca

:r torF
S

' ﬁ/////////////////z
. *l‘m e
w=////////]] L Xy,

*Thesae p:

are not

> tOFF
High Impedance

app 10 the MC-424512A36B/F.

L .

5‘0#

831H-6606B
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MC-42512A36, -424512A 36 N E C

Timing Waveforms (cont)

Page/Fast-Page Early Write Cycle

l&—— tAR—>

\ ) / \_

tes i tnsu —>
A)t [<-tepp PG (—IRAL—)- [————tpp—— >

I

[«——tcPN—>

(—tAsc

KT

[E——tWCH—>

[ twCs
I(—Iltwp——) l(—". P—> twp————>

re——tweR—™ tos tog > |e

tos l"'DH‘) ton am——s
o T NN == W W

[€——tDHR——>

g

*These parameters are not applicable 1o the MC-424512A36EF.
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Timing Waveforms (cont)

Hidden Refresh Cycle

«——— Mamory Cyde — >« CAS Befors RAS Cydle

< tRC > 1€ tRC >

[€—trag———> |[«—tRP— tRAS —>|
e——tan—>
[ SRR —
RAS N /
* 1
torp »| [ «——tRCD—> 1€ tRSH >
tcas >
4 4 \
CAS / )’\\( JZ \_
tap*, [, llx

RAL |

tASFI_)ItHAH—:" > ‘:l‘fctm“
s ////Oii m{@! 2::::3jiz{////////////////////,;j’////////////////////g
SSORAN I g B S

= T XL,

tcac
tRAG > tOFF —»| [«

High Impedanca { *
o { valld Data —
p

Dout

*These parameters are not applicable to the MC-424512A38.
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MC-42512A 36, -424512A 36 N E C

Timing Waveforms (cont)

s ’y‘ J N
—
=___/
S T A

e \ N X

[e———tRP———>]

1CSR> F—tCHn—> tAPC [« -»‘ F—zmp
= J; / N

High Impedance

Dour

Note:
[1] Address = don't care.

831H-70668
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MC-42512A36,

-424512A36

Package Drawings

72-Pin Socket-Mountable SIMM (MC-424512A36BH/FH)

Item  Millimeters Inches Hem  Millimeters inches
A 107.95 £02 4.250 +.008 M 31755 1.250
B 10119 +0.2 3.984 +.008 N 9.3 max 366 max
F 0.75 min 029 min P 1.57 rad 062 rad
a 10.16 400 8 3.7 die .125 dia
H 1.27 050 T 1.27 050
| 6.35 250 U 338 133
J 2.03 080 V 4445 1.750
K 6.35 250 W 636 250
L 2.7 min 106 min X 9525 +0.1 3.750 = .004

o

MC-424512A308H/FH

raEIj

40NR-718B (¥91)
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MC-42512A36, -424512A 36

Package Drawings (cont)

72-Pin Socket-Mountable SIMM (MC-42512A36B/F and MC-424512A36B/F)

MC-424512A368/F

ftem  Miilimeters Inches ltem  Millimeters Inches
A 10795 £0.2 4.250 :.008 M 254 1.000
B 101.19 +0.2 3.984 :.008 N 9.3 max 366 max
F __ 0.75min .029 min P 157 rad 062 rad
G 1016 400 S 3.7 dia 125 dia
H 127 .050 T 127 050
| 635 250 U 338 133
J 203 080 V__ 4445 1.750
K 635 250 W 836 250
L 27 min 106 _min X 9525 +0.1 3.750 + .004

i

4ONR-710B (¥91)
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