N EC uPD41464
] 65,536 x 4-BIT
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Description Pin Configurations

The uPD41464 is a 65,536-word by 4-bit dynamic N-
channel MOS random access memory (RAM) designed
to operate from a single +5-volt power supply. The

18-Pin Plastic DIP

negative voltage substrate bias is generated internally; "‘;‘E : ;
its operation is automatic and transparent. The VO; 3
uPD41464 utilizes double-polylayer, N-channel silicon wel s 2
gate processing, which provides high storage cell RAS[]5 §
density, high performance, and high reliability. The ases &
device also uses a single-transistor dynamic storage : :
cell and advanced dynamic circuitry throughout, en- veeds

suring minimum power dissipation.
83-001968A

The three-state 1/0 is controlled by CAS independent
of RAS. After a valid read or hidden refresh cycle, data 18-PinPLCC
is held on the 1/0 by holding CAS low. The data I/O is
returned to the high-impedance state by returning
CAS high. The uPD41464 hidden refresh feature allows
CAS to be held low to maintain output data while RAS
is used to execute RAS-only refresh cycles.
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] CAS
11103
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Refresh is accomplished by using CAS before RAS
cycles, enabling the internal generation of the refresh
address. Refresh can also be accomplished by using
RAS-only refresh or normal read or write cycles on the
256 address combinations of Ag-A; during the 4-ms
refresh period.

Features 83-001969A

0 65,536-word by 4-bit organization
U Single +5-volt +10% power supply
O CAS before RAS internal address refresh mode

20-Pin Plastic Zig-Zag Inline Package (ZIP)

O Multiplexed address inputs vos 11 -
O On-chip substrate bias generator Vo433 f; 2:';
O Low power dissipation OFE3s st o
— 28 mW (standby) mmafae § sclwE
— 440 mW (active, trc = trg min) ncfann & 0E]NC
O Nonlatched TTL-compatible 1/0 asfzia & :25: A8
[0 Low input capacitance vee f315 o] ::
0 256 refresh cycles during 4-ms period Aapa1 187 A2
0 Standard plastic DIP, PLCC, and ZIP packages Ar1fS1e 202] a0

83-004225A
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Pin Identification

Ordering Information

Symboi Function Row Access
Part N Pack
Aoy Address inputs aD umh;r - Time (Max) ackage —
PD41464C-1 18-pin plasti
17011104 Data 1/0 H 100 ns 8-pin plastic
RAS Row address strobe e 120 ns
€AS Column address strobe 15 10 ns
== PD41464L -1 -pin P|
WE Write onable u 64L-10 100 ns 18-pin PLCC
= L-12 1
OE Output enable 20 ns
L-1
GND Ground 5 150 ns
PD41464V-10 1 20-pin ZIP
Vee Power supply “ e adlc pin
A
NC No connection 120 ns
V-15 150 ns
Absolute Maximum Ratings .
- - Capacitance
Voltage on any pin relative to GND —10to+7.0V Ta=25°C; f=1MHz
Operating temperature. Tgpp 0to +70°C Limits
Storage temperature, Tsyg —55to +125°C Parameter Symbol Min Typ Max Unit Pins Under Test
Short-circuit output current, lgg 50 mA Input capacitance Cpy 5 pF AgAs
Power dissipation, Pp 1W Input capacitance Cpo 8 pF RAS, CAS, WE, OF
Comment: Exposure to Absolute Maximum Ratings for extended input/output Co 7 pF 1/04-/04
periods may affect device reliability; exceeding the ratings could capacitance
cause permanent damage. The device shouild be operated within the
limits specified under DC and AC Characteristics.
Block Diagram
RAS —| RAS Clock
Generator —‘
CAS Clock
. Generator
CAS —o WE Clock
N J— . Generator
CAS before RAS WE
! 1
Internal . '
Refresh OE Clock
Clock Generator
O —»
‘ glu"u-ln
fer
Retresh [’ Og
Address
Counter Data VO Bus Data-out /04
Butfer
S Column Decoder
Sense Amplitier
Ao —»] N
A e 5 4 3
A, o % E §
B ¢
A, o | B 3 § 2561102:"-y
As e
As o
A,
_ 83-003015B
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uPD41464
DC Characteristics
Ta=0to +70°C; Vcc =5.0 V £10%
Limits Test

Parameter Symbol Min Typ Max Unit Conditions
Supply voltage Vee 45 5.0 5.5 v Referenced to GND
Input voltage, high ViH 24 55 v Referenced to GND
Input voltage, low Vi -1.0 08 v Referenced to GND
Standby current Icc2 5.0 mA RAS = CAS =V}
Input leakage current [IT8) -10 10 A Viy =010 5.5V, all other pins not

under test=0V
Output leakage current fo) -10 10 uA 1/0 is High-Z, Vj;p =0to 55V
Output voltage, low VoL 0 04 v loo =4.2mA
Output voitage, high VoH 24 Vee loh = —5mA
AC Characteristics
Ta =0to +70°C; Vg = 5.0V £10%

#PDA1464-10 £P041464-12 uPDA1464-15 Test

Parameter Symbel Min Max Min Max Min Max Unit Conditions
Operating current, average  lgct 80 75 70 mA  RAS, CAS cycling, tgg = tge min

(Note 5)
Operating current, Iccs 65 60 55 mA  RAS cycling, CAS = Vi, trc = tag Min
refresh mode, average (Note 5)
Operating current, Icca 55 50 45 mA  RAS =V, CAS cycling, tpg = tpg min
page mode, average {Note 5)
Operating current, CAS Iccs 70 65 60 mA  RAS cycling, CAS = V|, tg = tag min
before RAS refresh mode, {Note 5)
average
Random read or tre 200 220 260 ns (Note 6)
write cycle time
Read-write cycle time tRweC 270 300 355 ns (Note 6)
Page mode cycle time tpg 100 120 145 ns (Note 6)
Refresh period tREF 4 4 4 ms
Access time from RAS tRAC 100 120 150 ns  (Notes7,8)
Access time from CAS toac 50 60 75 ns  (Notes7,9)
Output buffer turn-off toFF 0 25 0 30 0 40 ns (Note 10)
delay
Transition time (rise tr 3 50 3 50 3 50 ns (Note 3)
and fall)
RAS precharge time tRp 90 %0 100 ns
RAS pulse width tRAs 100 10000 120 10000 150 10000 ns
RAS hold time tRSH 50 60 75 ns
CAS pulse width tcas 50 10000 60 10000 75 10000 s
CAS hold time tesH 100 120 150 ns
RAS to CAS delay time tRCD 20 50 25 60 25 75 ns  (Note 11)
CAS to RAS precharge tcrp 10 10 10 ns  (Note 12)
time
CAS precharge time, topn 25 25 25 ns
non-page cycle
CAS precharge time, tep 40 50 60 ns

page cycle

Copyrighted By Its Respective Mnufacturer
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AC Characteristics (cont)

1PDA41464-10 uPD41464-12 uPD41464-15 Test
Parameter Symbol Min Max Min Max Min Max Unit Conditions
RAS precharge CAS trpC 0 0 0 ns
hold time
Row address setup time tasg 0 0 0 ns
Row address hold time tRAH 10 15 15 ns
Column address setup tasc 0 0 0 ns
time
Column address hold tcaH 15 20 25 ns
time
Column address hold tAR 65 80 100 ns
time referenced to RAS
Read command setup trcs 0 0 0 ns
time
Read command hold tRRH 10 10 10 ns (Note 13)
time referenced to RAS
Read command hold tRCH 0 0 0 ns (Note 13)
time referenced to CAS
Write command hold tweH 25 30 40 ns
time
Write command hold twer 75 90 115 ns
time referenced to RAS
Write command puise twp 15 20 25 ns
width
Write command to RAS tRWL 35 40 45 ns
lead time
Write command to CAS tewL 35 40 45 ns
lead time
Data-in setup time tps 0 0 0 ns (Note 14)
Data-in hold time tDH 25 30 40 ns (Note 14)
Data-in hold time_ tpHR 75 90 115 ns
referenced to RAS
Write command setup twes 0 0 0 ns (Note 15)
time
RAS to WE delay tRWD 130 155 195 ns (Note 15)
CAS to WE delay tewn 80 95 120 ns (Note 15)
Access time from OF toga 25 30 40 ns
Data delay time toep 25 30 40 ns
OE command hold time 10EH 0 0 0 ns
Output turn-off delay toEz 0 25 0 30 0 40 ns
from OE
OE to RAS inactive setup  togg 10 10 10 ns
time
CAS setup time for tcsr 10 10 10 ns
CAS before RAS refresh
CAS hold time for CAS tCHR 20 25 30 ns

before RAS refresh
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Notes:

(1) An initial pause of 100 us (RAS inactive) is required after power-up, followed by any 8 RAS cycles, before proper device operation is
achieved.

(2) AC measurements assume tt = 5 ns.
(3) Vyn (min) and V) (max) are reference levels for measuring timing of input signals.
(4) All voltages referenced to GND.

(5) lccts loca: Icca. and Igos depend on output loading and cycle rates. Specified values are obtained with the output open. For lot code K
of uPD41464-15, tgc min must be 270 ns and Icca = 60 MA.

(6) The minimum specifications are used only to indicate the cycle time at which proper operation over the full temperature range
(Ta = 0to +70°C) is assured. For lot code K of uPD41464-15, tgc min must be 270 ns.

(7) Load =2 TTL loads and 100 pF.

(8) Assumesthattpcp <trcp (max). If tggp is greater than the maximum recommended value in this table, trac increases by the amount that
tgrcp exceeds the value shown.

(9) Assumes that tgcp = trep (Max).
(10) toFr (max) and togz (max) define the time at which the outputs achieve the open circuit condition and are not referenced to Vo 0 VoL -

(11) Operation within the tgcp (max) limit assures that trac (max) can be met. trcp (max) is specified as a reference point only; if trcp iS
greater than tgcp (max), access time is controlled exclusively by tcac-

(12) The tcrp requirement should be applicable for RAS/CAS cycles preceded by any cycle.
(13) Either tgru OF trcH Must be satisfied for a read cycle.

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

(15) twes. towp. and trwp are restrictive operating parameters in read-write/read-modify-write cycles only. If twcs = twgs (min), thecycleis
an early write cycle and the data /O pins will remain high impedance throughout the entire cycle. H towp = towp (Min) and trwp = tRwpD
(min), the cycle is a read-write cycle and the data 1/0 pins will contain data read from the selected celis. f neither of the above conditions is
met, the condition of the data /O pins (at access time and until CAS returns to Vi) is indeterminate.
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Timing Waveforms

Read Cycle
trc
tRAS
taR
RAS !\ Z! )
b \
tesH i trp
1
|<—— tCRP —o| tRcD tRSH tcPN
|
. fcas \
tRAH [e— tcan—
|¢— tasR —»I tasc -—-l le—

Addresses Row Column
" % Address ddress

WE /// / 7 3
- <—lnnn—~
« V777, b
| } — tcac ‘OT_F'OEZ’

83-003016B
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Timing Waveforms (cont)

Write Cycle (Early Write)

tac

trAs

tar

tRP

tcsH

tcrRP —» trRCD l tRSH tcen
tcas
o b
cAS N \ 4 / | O

tRAH le— tcAH-—|

le— tasr ——I tasc ~01
Row Column /

Addresses @g Address Address /

w 77770077 I (T
« DR 7 T %

S ) R Y %
tos—l o ton—

tour

83-0030188
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Timing Waveforms (cont)

OE-Controlied Write Cycle

tRC

tRas

trRCD

tRSH

tcas
_ p
s 722

b,
tceN
tARI I ii tewl
tASR l ] tcsH ” ]
Row 3 Column
aadresses 777R  pess 1509: il 77 %4
[e— tRAH | «—QCAHA’I "——'RWL‘"

tasc

WE //

%

twcr

_ﬂioen—-— j— tDS —o] o——lOEHY
wor 7 / %—-—g Write
I-ilnu
tDHR

83-0030178
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Timing Waveforms (cont)

Read-Write/Read-Modify-Write Cycle

trwe
tras
AR
o p
RAS \
—7
tcRP —» — | tRSH tRP ———]
|| tcsH
tRcD tcas
x \ 7
CAS _/ 7
tcpN
tRAH re—1{CAH—>
tasR —»| fe— IASCA-I fe—
Row Column
Addresses Address Address /
[ tRwWD tewtL |
[e————tRWL ————*
trcs ‘-I fe— tcwp fe— twp —

WE /
w / % St A
OE

}<—'CAc——~1 toEz L—'nn—*

|
traC
—

1O —4  Read 1‘( Write

toea L— toeD— 1’— tos

830030198
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Timing Waveforms (cont)

Page Mode Read Cycle

tRas trp
T ¥ 4 Jﬁ
RAS N /
tcRP—{ |*— | tec trRSH
tRco tcas tcas
_ Y 4 y 4
CAS / 2
7, N / N 7
tcPN [e— tcp —»
| tcsH [ tcAH —=|
|
tASR — |e— tasc —»{ |+— tasc A~| f—
| I
Row Column Column
Addresses Address w Address Address M
te—trAH [e— tCAH —o] (HHH”[ r
3 {l V
trcs t-— tRCH —* t* tRCH
|
tAR tRes—{ [+— toEA—
I |
OF % / V X
L—ioEA—v retoFF>{ L*'CAC—v [+ toFF »
! N
I/Oi d Read B { Read E——_—““
Righ 3 Y
impedance
tcac +— toez toEz [—
trac
83-003020B
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Timing Waveforms (cont)

Page Mode Write Cycle (Early Write)

tRas

tAR tRp ———»
R !
RAS N\
tcrP —-»‘ ~— tec tRsH
1
— trco tcas tcas
_ y
cAS j N N
tcpN tep —
% tCSH te— tcaH
|
tasr *’I l—  tasc 4—1 41— tasc —»] 4—]
4
Row Column Column / W
Addresses % Address Address W ﬁ.‘ Address W
le— traH -+ le— tcan —» )———fWCH—‘I
tewL T tRwWL
[e— twCH—1 twp
we 77 {00 l' %
twer tcwL
|
| twp ‘
twes —o [«— twes —| [*—
e | 77
toEH o tOEH
toHR toED >
110; Write W Write W
tDS—‘—’l lﬁl[m——ol tDs—“—‘! ‘ktDH——I
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Timing Waveforms (cont)

Page Mode Read-Write/Read-Modify-Write Cycle

trp
tras
Y
RAS \‘ b,
—>| |e—tcrp i tec
tesH tRsH
|
~— tRcD —>| tcas tcas
cas j X(
e— tAR —» +———————tcp ———— [wtcAH>| tcPN
tcaH -—
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tASR—>| [*— —o
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Row / tRwWD < tRwL |
Address |
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1
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|
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830030228
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Timing Waveforms (cont)

RAS-Only Refresh Cycle

trC

trRAs f trp

’v- tcRP —»| trPC ~—‘

[ tRAH —o|

tASR — o

Row
Addresses Address W

Don't Care

o]
mi

Don’t Care

HO;

High
Impedance

A3NI0IB
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Timing Waveforms (cont)

CAS Before RAS Refresh Cycle

tRC

tRAs

tcsr +| tcHr

trp

s / j«

Addresses Don’t Care
WE Don't Care
OE Don't Care
1o lm:eicg!:nce

830030258
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Timing Waveforms (cont)

Hidden Refresh Cycle

Hidden

Refresh Cycle

Hidden
Refresh Cycle

tar

trcOD

tras

tcHR—e blcpnj

|ASR—1<—’ 1RAH jetascel —ef [e—tcan
0 Column
s Address

/11

YA

O
T

toES—|
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U]

/|

L—'OEA—’

1/0j

-
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Package Drawings

18-Pin Plastic DIP, uPD41464C (Semiwide Body, Process Codes L, F, and N)

RAARARAA]

[1] Each lead centerline is located within .25
mm [.010 inch]| of its true position [TP] at
maximum material condition.

{2]item “K" to center of leads when formed
parallel.

Iltem Mitlimeters Inches
A 22.86 max .900 max
B 1.27 max .050 max
c 254 [TP! .100 [TP] -
-.004
D .50 - .10 .020 005 IT
e I ATRVAVATATRTRTRY
F 1.2 min 047 min 1 Py
G 32-.3 2126 +.012 | _
A
H 51 min 020 min
| 4.31 max 170 max
J 5.08 max 200 max
K 7.62 TP} .300 [TP]
L 6.7 264
+.10 +.004
L] .25 05 010 003
N 1.0 min .039 min
Notes:

16
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Package Drawings (cont)

18-Pin Plastic DIP (300-mil, Wide Body, Process Code K; superseded by Semiwide Body,

Process Codes L, F,and N)

‘r,,

Item Millimeters

This Materi al

Inches
A 2286max 900 max
T8 127max 1050 max
c  2sa(Tp) 100 (TP
D 50 .10 020 7904
i E 20.32 800
| TF T 1zmin 047 min
G  32+3 T 26 - 012
T 51 min 020min
I 431 max 170 max
Ty so08max  200max
Tk 782(TP] 300 (TP]
L 735 T
Mo 25 ";g 010 *-004
Notes:

parallel.

{1) Each lead centerline is located within .25
mm [.018 inch]| of its true posilion {TP} at
maximum material condition.

{2] item "K" to center of leads when formed

Aanapaand

TRV VAV IV VAY

SR

83-0035868
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Package Drawings (cont)

18-Pin PLCC, uPD41464L

. A
O mMn
item Millimelers Inches
A 134 - .20 528 - .008 O u
8 371 - 15 146 - .006 18] n
c 127 .050 + Lo
o .40 - .10 016 - .004 0 O u
E 125 492 O ]
F 60 024
G .8 min .031 min 8 O R A A WD R OB —r y
H 2.40 - 20 094 - 008
| 26 102 E 1
J 3.50 - .20 1138 - .008 . " N
K 8.30 - .20 327 - .008 ol e B -
L 7.40 291 | I
L ‘1 ! I
N 1.80 - .20 071 - 008 J
o .70 028 "
[ 11.68 - .20 .460 - 008 =7 —
Q 6.6 - .20 .260 - .008 “l L_
o
Q
83-003581B
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Package Drawings (cont)

20-Pin Plastic Zig-Zag Inline Package (ZIP)

L A - H_,]
Item Millimeters Inches
A 26.00 max 1.024 max
8 1.27 max 050 max
¢ 1ar(e 050 (TP} H .
+.004
] 50t .10 020
—.005 1 20
E 24.13 -950 - -1
F 3.00 min 118 min i G
G 8 min 1035 min ) I
H 860 -260 F [
! 8.26 max .325 max }
J 2.54 (TP) 1100 {TP} g
K 28+.2 10 +.008 — 8 —~”‘~D re—C —'”‘—-L
+.10 +.004 I
L 25 o0 o0 T E J
Note:
[1] Each lead centerline is located within .12
mm [.006 inch] of its true position (TP) at
maximum material condition.
83-004226B
19
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NEC Electronics Inc.

CORPORATE HEADQUARTERS

401 Ellis Street

PO. Box 7241

Mountain View, CA 94039
TEL 415-360-6000

TWX 910-379-6985

©1887 NEC Electronics Inc./Printed in U.S.A.

For Literature Call Toll Free: 1-800-632-3531
1-800-632-3532 (In California)

No part of this document may be copied or reproduced in any form or by any means without the prior written consent of NEC
Electronics tnc. The information in this documant is subjecno change without notice. Devices sold by NEC Electronics Inc.
are covered by the warranty and patent ir ing in NEC Electronics Inc. Terms and Conditions
ot Sale only. NEC Electronics Inc. makes no warramy express, statutory, implied, or by description, regarding the
information set forth hersin or regarding the freedom of the described devices 'rom patent infringement. NEC Electronics
inc. makes no warranty of merchantability or fitness for any .NEC Inc. no ility forany
errors that may appear in this document. NEC Electronics Inc. makes no commitment to update or to keep current the

information contained in this document.
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