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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
negative voltage substrate bias is generated internally;
its operation is automatic and transparent. The

18-Pin Plastic DIP

[1GND
[ 11/04
[1CAS

©PD41464 utilizes double-polylayer, N-channel silicon WE *  1shvos
gate processing, which provides high storage cell RAS T 1fa
density, high performance, and high reliability. The As S 10a

[ 42
[ A3
[ A7

device also uses a single-transistor dynamic storage
cell and advanced dynamic circuitry throughout, en-
suring minimum power dissipation.

The three-state 1/0 is controlled by CAS independent
of RAS. After a valid read or hidden refresh cycle, data  4g.pinpLCC
is held on the I/0 by holding CAS low. The data I/0 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.

83-001968A

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 cyclesonthe
256 address combinations of Ap-A; during the 4-ms
refresh period.

A4
Vee
A7
A3

Features 83-001969A

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

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

0O Multiplexed address inputs vos 11 I -
O On-chip substrate bias generator voq[3s f; z:f,
O Low power dissipation o 2: 6] vor
— 28 mW (standby) by 2, 3 el
— 440 mW (active, tgc = tgc min) ncfinn 8 M0ENe
[0 Nonlatched TTL-compatible I/0 asfais & 2]
O Low input capacitance Vec 315 :;: :‘:
[ 256 refresh cycles during 4-ms period As :3" 18 r Az
[ Standard plastic DIP, PLCC, and ZIP packages Arpate 200] 8

83-004225A
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Pin Identification

Ordering Information

Symbol Function Row Ac"tl:css Pack
- Part Number Time {Max ackage
aall Aadress inputs PD41464C-10 100‘ l 18-pin pl : DIP
- ns -pin plastic
1/04-1104 Data /0 “ o s pinp
= - 120 ns
RAS Row address strobe e =
—_— - 150 ns
CAS Column address strobe DAL PPy
= 14641 - 100 ns -pin
WE Write enable A = % P
= - 120 n
OE COutput enable 20ns
L-15 150 ns
SN Ground PD41464V-10 0 20-pin ZIP
1 - 100 ns -pin
Vee Power supply “ v P
-1 120 n:
NC No connection 0ns
V-15 150 ns
Absolute Maximum Ratings .
- - Capacitance
Voltage on any pin refative to GND —10to+7.0V Ta=25°C; f=1MHz
Operating temperature. Topg 0to +70°C Limits
Storage temperature, Tgrg =585 to +125°C Parameter Symbol Min Typ Max Unit Pins Under Test
Short-circuit output current, lgg 50 mA Input capacitance Ciq 5 pF AgA;
Power dissipation, Py 1W  Inputcapacitance  Cp 8 pF RAS, CAS, WE, OF
Comment: Exposure to Absolute Maximum Ratings for extended input/output Co 7 pF 1/04-1/04
periods may affect device reliability; exceeding the ratings could capacitance
cause permanent damage. The device should be operated within the
limits specified under DC and AC Characteristics.
Block Diagram
RAS —» RAS Clock
Generator
CAS Clock
o Generator
CAS —4 WE Clock
J— — _ Generator
l CAS before RAS WE
Internal i |
Refresh OE Clock
Clock Generator
OF ——»
‘ g:"u-in
Jer
Retresh V0o
Address [‘
Counter Data 1O Bus Data-out 04
Buffer
— Column Decoder
Sense Amplitier
Ao — o] N
A e 5 3 3
A, o E E §
Ay e ’:: g 256 x 1024
:, . 3 § § Memory Array
As o
A — Ll
T _ 83-0030158
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uPD41464
DC Characteristics
Ta =0to +70°C; Vgg = 5.0V £10%
Limits Test

Parameter Symbol Min Typ Max Unit Conditions
Supply voltage Voo 45 5.0 5.5 v Referenced to GND
Input voltage, high ViH 24 55 v Referenced to GND
Input voltage, low ViL -10 0.8 ) Referenced to GND
Standby current leeo 50 mA RAS=CAS =Vjy
Input leakage current Iy -10 10 1A Viy =010 5.5V, all other pins not

under test =0V
Output leakage current loL) -10 10 A 1/0 is High-Z, Vjjg =0to 5.5V
Output voltage, low VoL 0 0.4 v lop =4.2mA
Output voitage, high VoH 24 Vee loy = —5 mA
AC Characteristics
Tao =010 +70°C; Vo = 5.0V £10%

4P041464-10 uPD41464-12 PD41464-15 Test

Parameter Symbol Min Max Min Max Min Max Unit Conditions
Operating current, average  lggy 80 75 70 mA  RAS, CAS cycling, tag = trg min

(Note 5)
Operating current, Icc3 65 60 55 mA  RAS cycling, CAS = Vi, tre = tag Min
refresh mode, average (Note 5)
Operating current, Icca 55 50 45 mA  RAS = V)., CAS cycling, tpc = tpg min
page mode, average {Note 5)
Operating current, CAS Iecs 70 65 60 mA  RAS cycling, CAS = V|, trg = tac min
before RAS refresh mode, {Note 5)
average
Random read or tre 200 220 260 ns  (Note6)
write cycle time
Read-write cycle time tRwe 270 300 355 ns (Note 6)
Page mode cycle time tpc 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 teac 50 60 75 ns  (Notes7,9)
Output buffer turn-oft 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 90 100 ns
RAS pulse width taag 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 tcsH 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, ten 25 25 25 ns
non-page cyclie
CAS precharge time, tcp 40 50 60 ns

page cycle
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AC Characteristics (cont)

1P041464-15

1PD41464-10 1PD41464-12 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 tASR 0 0 0 ns
Row address hold time tRAH 10 15 15 ns
Column address setup tasc 0 0 0 ns
time
Cotumn address hold AR 15 20 25 ns
time
Column address hold tAR 65 80 100 ns
time referenced to RAS
Read command setup tres 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 pulse twp 15 20 25 ns
width
Write command to RAS ~ tpw 35 40 45 ns
lead time
Write command to CAS  towl 35 40 45 ns
lead time
Data-in setup time tps 0 0 0 ns (Note 14)
Data-in hold time tpH 25 30 40 ns (Note 14)
Data-in hold time_ tDHR 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 tow 80 %5 120 ns (Note 15)
Access time from OF toea 25 30 40 ns
Data delay time toep 25 30 40 ns
OFE command hold time  tpgy 0 0 0 ns
Output turn-off delay toEz 0 25 0 30 0 40 ns
from OE
OF to RAS inactive setup  tops 10 10 10 ns
time
CAS setup time for tosh 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 t1 = 5 ns.
(8) Vjy (min) and V) (max) are reference levels for measuring timing of input signals.
(4) Al voltages referenced to GND.

(5) lcor. loca locs. and locs 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 |cc3 = 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 <trgp (Max). lf tgep is greater than the maximum recommended value in this table, trac increases by the amount that
trep exceeds the value shown.

(9) Assumes that tgcp = trep (Max).
(10) torf (max) and tggz (max) define the time at which the outputs achieve the open circuit condition and are not referenced to Vo or Vo .

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

(12) The tgrp requirement should be applicable for RAS/CAS cycles preceded by any cycle.
(13) Either trry OF troH 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) twcs. towp. and trwp are restrictive operating parameters in read-write/read-modify-write cycles only. lf twes = twgs (min), the cycleis
an early write cycle and the data |/0O pins will remain high impedance throughout the entire cycle. H towp = towp (Min) and trwp = trwp
(min), the cycle is a read-write cycle and the data 1/0 pins will contain data read from the selected celis. i neither of the above conditionsis
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
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Timing Waveforms (cont)

Write Cycle (Early Write)
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Timing Waveforms (cont)

OE-Controlled Write Cycle
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Timing Waveforms (cont)

Read-Write/Read-Modify-Write Cycle

tRwe
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tar
i p
RAS N N
K
tcrRp—+ |+— iﬁ trRsH tRP ——
I tcsH
tRCD tcas
s ] N 7
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[e—tRaH re—tcAH—>
tasr — ~I— lAs04-1 [e—
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Addresses Address Address
tRwD tewl
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|
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—
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Timing Waveforms (cont)

Page Mode Read Cycle
tRAS trp |
L Ty
s K /
tcrRP—| [«— I tec tRsSH
trco tcas tcas
— '4 Y 4 y
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7 \ FooN ,
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|
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! p
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Timing Waveforms (cont)

Page Mode Write Cycle (Early Write)
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Timing Waveforms (cont)

Page Mode Read-Write/Read-Modify-Write Cycle
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tras
\
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Timing Waveforms (cont)

RAS-Only Refresh Cycle
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Timing Waveforms (cont)

CAS Before RAS Refresh Cycle
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Timing Waveforms (cont)
Hidden Refresh Cycle
Memory Cy Hidden leg—— Hidden R
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Package Drawings

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

16

LAAAAARAL

Iltem Mitlimeters Inches
A 22.86 max 900 max
B8 1.27 max .050 max u
c 254 (TP! 100 [TP] -
D 50 .10 020 008 n
R VATRVATRVRTRYAY
F 1.2 min 047 min 1
G 32+3 .126 +.012
H 51 min 020 min
| 4.31 max 170 max
J 5.08 max 200 max
K 7.62 [TP; 2300 (TP]
L 6.7 264
Mmoo 010" 9%
N 1.0 min .039 min
Notes:

[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.

0-15°

83-0035888
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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, )

18

AOOAAAAD

A 22.86 max 900 max

B 127max 050 max
c 2547 100 (TP

Item Millimeters Inches u

~.004

o] .50 .10 .020

= Ry vyvyy
E R B
_ 20.32 800 1 °
! F 1.2 min 047 min |
i - -~ A
G 32+.3 126 - .012 K
H .51 min .020 min L
f— e . .
I 4.31 max 170 max
J 5.08 max 200 max
K 7.62(TP| .300 [TP)]
it R, 1
L73s 289 J
+.10 +.004 —
M .25 05 010 ‘003 '
Notes: M G
(1] Each lead centerline is located within .25
mm [.018 inch] of its true position {TP} at
maximum material condition. - >~ p—
[2] item "K" to center of leads when formed M .
parallel. 0-18
L 83.0025868
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Package Drawings (cont)

18-Pin PLCC, uPD41464L
. A
’ A0 M Man
item Millimeters Inches :
A 13.4 - 20 528 - .008 o
B 371 - .15 146 - .006 18 (] n
c 1z 050 -+ LK
g O ]
[ 40 - .10 016 - .004
E 125 492 0 B
F 60 024
G .8 min .031 min T 1T O 7
H 240 - .20 094 - .008
[ 26 1102 E 1
J 350 - .20 138 - .008
F M N
K 8.30 - .20 327 - .008 [
L 7.40 291 | ‘
+.10 +.004 i I
Moo T 008 "o
N 1.80 - .20 671 - 008 " J
o 70 028
| [ 11.68 - .20 460 - 008 L) o
Q 66 .20 .260 - .008
o
| el
Q
83-0035818B
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Package Drawings (cont)

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

N A ., K
Item Millimeters Inches /\

A 26.00 max 1.024 max

-] 1.27 max 050 max

¢ 1z2r(TR) 050 (TP H \

+.004
[+ 501 10 020
—.005 ’ 2

E 2413 .950 .

F 3.00 min 418 min i G

G -8 min 035 min | I

H 880 260 F [

[} 8.26 max .325 max

J 2.54 (TP) 100 {TP} 0

K 281 .2 110 £ .008 — 8 —'H‘—D j—C —’“0—‘1.

+10 +.004 !

L 2 e o0 7o E 3
Note:
[1} Each lead centerline is located within .12

mm (.005 inch] of its true position (TP) at
maximum material condition.
83-0042268
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