" VITELIC V61C32 FAMILY

HIGH PERFORMANCE LOW POWER
2K x 8 BIT
CMOS DUAL PORT MEMORY

Features Description

2K x 8 bit CMOS static RAM with 3-state outputs The Vitelic V61C32 1s a CMOS 2K x 8 high-speed
Dual-port with on-chip arbitration logic dual port static RAM with advanced arbitration logic
1o provide 55 ns access to both ports simultaneously

High Speed ) Fabrication with VICMOS technology provides a high-
* Maximum access time of 55/70/90/120 ns performance. low-power alternative to NMOS

Battery backup 2 volt data retention memory.

Low power operation The Vitelic VB1C32 provides two parallel 8-bit ports
* operating 325 mW (typ) with separate controls, addresses. and /0O permitting
- standby 15 W (typ) read or write access (o any memory location. Auto-

matic power-down circuitry permits a port to be
placed in the standby mode when CE is high.

The BUSY signal 1s used to indicate an attempt by
both ports to access simultaneously to the same

VICMOS process virtually eliminates alpha particle
induced soft errors

Full CMOS memory cell

Both ports fully asynchronous address location. The signal may be ignored or acted
Single 5 volt power supply upon as required by system design. If both ports are
TTL compatible attempting to read or write the same address location

simultaneously. data can be compromised and BUSY
will be asserted on the port denied access.

The Vitelic V61C32 offers a battery backup data
retention mode where the device typically consumes
only 2.5 uW from a 2 volt source.

Device Usage Chart

Operating Package Outline Access Time (ns] Power
Temperature 9 ) Temg::'a;ture
Range P J AJ 55 70 20 120 Low Std.

0°C to 70°C . . . . . . . . Blank
~40°C to +85°C . . . . . . . . I

Package Std. | Pin Count V o c o o
Plastic DIP P 48 L T s T
PLCC {J Lead) J 52 Family Device Package Speed Power Temp
PLCC (J Lead) AJ 52

1
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‘v VITELIC V61C32

bip PLCC
PIN CONFIGURATION PIN CONFIGURATION
Top View Top View
CE 1 ~ 48 by % T |
RWL O 2 47 p CEr oo 2 e P P |
*BUSYL O 3 46 O RWR om9|3|§3 8|uwlZ|S Qu |
AtoL d 4 45 f BUSYR" <|O<cn | §>|o§m<|o |
OEL ] 5 44 O A10R g i
Aot O & 43 b OER rowToNTFEBRIT
AlLgz 42 1 AOR ° 461 AOR
A2L ] 8 41 A AlR 45P AtlR
A3L O 8 40 [J A2R 440 A2nR
AdL 10 < 39 0O A3R 430 A3R
AsLg 11 O 38 O Adn :fg:g“
ABL O 12 37 [ A5R R
A7L O 13 8 36 0O A8R V61C32J 40O A6 R
AsL 14 DD 35 O A7R 390 A7R
AL 15 9 34 [ Ask 38 A8 R
I1ooL d 1e 33 [P A9R 37H A9R
oiL g 17 32 b o7 360 NG
llo2L g 18 31 b0 /osr 350 /O7R
vosL g 19 30 [ 1105R N 34D 1VO6R
/041 [ 20 29 P I104R SRILEIEIB I3
IosL O 21 28 O KO3 R OO0 oOoOoooog
vosr g 22 27 [ Vo2R Iperl8fcraac
ZzZ — N M T W
vo7L o 23 26 0 1018 —§§§900§99922
GND 24 25 0 100 R
PLCC
PIN CONFIGURATION
Top View
b e
— - > L4
-4 -0 [4s] — e ) [=
— il O —
SR EET T EEE
S oewyoa-yr832S )
) OE R
AO R
Al1R
A2R
A3 R
A4 R
V61C32AJ A5 R
AB R
A7 R
A8 R
A9 R
NC
1/O7 R
*NOTE: THE BUSY SIGNAL IS SINESRIEHS B
AN OPEN DRAIN OUTPUT, AND S fecezeza
THUS REQUIRES A PULL-UP 858228538888
RESISTOR == 000000099
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Absolute Maximum Ratings (1) Recommended Operating Conditions
T4 = Opcrating Temperature Range
Symbol Parameter Rating Unit Range Temperature
VrERM ;olt‘agetotn ?/ny Pin with 05 1o +7.0 v Commercial 0°C to 70°C
espect to Vgg Industrial -40°C to +95°C
Same as N o
Ta Operating Temperature | qacommended oC Extended -55°C to +125°C
Under Bias Operating Conditons
Ts1G Storage Temperature -65to + 150 °C Symbol Parameter Min. | Typ. | Max. | Unit
Pr Power Dissipation 1.0 W Vop Supply Voltage 4.5 50 55
louT DC Output Current 50 mA Vss Supply Voltage 00 | 00 | 00 v
8.5V for 20 e pulse Vin Input High Voltage | 22 | 35 | vpp | V
NOTE: ViU Input Low Voltage | -0.5" — +0.8 Y

1. Operation at or near absolute maximum ratings can affect device

relability *-3.5V for 20 ns pulse
Capacitance
Ta =25°C.f = 1.0 MHz
Symbol Parameter Conditions | Max. | Unit
Cout Output Capacitance |Vy = OV 5 pF
Cin Input Capacitance VouTt = OV 5 pF

M
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" VITELIC V61C32

Non-Contention Read-Write Control

Left Port Inputs Right Port inputs Flags .
— — — — — p— —— Function
R/W_ CE_ OE,_ R/Wg CEgp OEg BUSY, | BUSYjh
X H X X X X H H Left Port in Power Down Mode
X X X X H X H H Right Port in Power Down
L L X X X X H H Data on Left Port Written Into Memory
H L L X X X H H Data in Memory Output on Left Port
X X X L L X H H Data on Right Port Written Into Memory
X X X H L L H H Data in Memory Output on Right Port

H = High.L = Low. X = Don't Care

CE Arbitration with Address Match Before CE

Left Port Right Port Flags .
— — — —— — Function
R/W_ | CE_ | OE, |Ag -A;q |R/Wg| CEg | OEg | Agr-Agr | BUSY, | BUSYR

X LBR X | Match | X L X Match H L Left Operation Permitted
Right Operation Not Permitted

X L X | Mach | x | wBL | X Match L H Left Operation Not Permitted
Right Operation Permitted

X LST X | Mateh | X LST X Match H L Left Operation Permitted
Right Operation Not Permitted

NOTE:

X = Don'tCare. L = Low. H = High LST = Low Same Time. LBR = Low Before Right. LBL = Low Before Left

Address Arbitration with CE Low Before Address Match

Left Port Right Port Flags i
— — — — — — —— Function
R/W, | CE_ OE_ | Agi-AioL|R/Wg| CEr | OER | Apr-Aior | BUSY_ | BUSYp
Left Operation Permitted
VBR X L X Valid H L
X - X a Right Operation Not Permitted
. Left Operation Not Permitted
X Val X L X VBL L H
X L alid Right Operation Permitted
Left Operation Permitted
VST X VST L
X L X S X t S H Right Operation Not Permitted
NOTE:

X = Don'tCare. L = Low. H = High. VST = Valid Same Time. VBR = Valid Before Right. VBL = Valid Before Left
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VITELIC

DC Characteristics

For operating conditions. refer to Temperature Range Marking

V61C32

1. Vpp = 5.0V, Ty = +25°C.
2. V| (min) = -3.5 for pulse width less than 20 ns.

* {(—) T = 0°C 10 70°C, Vpp = 5V + 10%, Vgg = OV

"* () Ta = -40°C to +85°C, Vpp = BV + 10%, Vgg = OV
(X)) Ta = -65°Cto +125°C, Vg = 5V x 10%, Vgg = OV unless otherwise noted
For availabillity in a particular temperature range, refer te Device Usage Chart, Page 1.
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V61C32 Vv61C32L
Symbol Parameter Test Conditions Range 0 - ) Unit
Min. | Typ. M | Max. | Min. | Typ. (] max.
— — - 10 — — 5
I tnput Leakage Current Vop = 55V.V)y = 00V to Vpp “c — — 10 — — 5 A
X — — 20 — — 10
- — — 10 - — 5
llo | Qutput Leakage Current | CE < V. Vo7 = 0.0V to Vg I — — 10 - - 5 1A
X — — 20 — — 10
Vil Input High Voltage 22 — 6.0 22 - 6.0
Vy_ | Input Low Valtage 05 _ +08 [-05@ +08 ] Vv
Dynamic Operating — — 65 120 — 65 100
5D Current CE_ and CEg < V4. Outputs Open | — 65 175 — 65 135 | mA
Both Ports Act
(Both Ports Active) X - 85 B0 | — 65 150
— — 15 25 — 15 20
Standby Current — -
| CE Egq -V — — A
SB1 {Both Ports Standby) L and CEq H ' 15 50 15 30 ™
X — 15 50 — 15 30
- — -~ 40 10 | — 40 60
Standby Current CF_or CER = V. other CE = Vv
] _ — mA
sB2 (One Port Standby} Active Port Data Pins Open ! 40 110 40 &
X — 40 110 — 40 75
=E ~F — — 5 10000 — 3 100
CE_ and CEg = Vpp -0.2V
| CMOS Standby Current v L nv RO ov (?rD | - 15000 3 250 A
SB3 | (Both Ports Standby) V‘N - VDD L0V _ — !
N=YSS X — 5 15000 | — 3 4000
== == ~E — — 40 90 — 35 55
CE CEg = V 0.2V. Other CE
| CMOS Standby Current {_/orv R v . 0.2VorV ’ \ | 90 3 65 mA
. > - E — —
SB4 | (One Part Standby) ) o |2LV AN[ y SDDt P.ns o] . - °
I
oot Actve Data pen X - 40 90 | — 35 65
Output Low Voltage gL = 35mA — - 04 — - 04
Vo v
(110g-1107) oL — 80 mA — — 05 — — 05
VoL Open DraJn Output Low lol = 80mA - _ 05 _ . 05 v
Voltage (BUSY)
Vou Output High Voltage lop = -4 0mA 24 — — 24 — — \
NOTES:




v VITELIC V61C32

AC Characteristics
For operating conditions, refer to Temperature Range Marking |

Read Cycle |
55 70 90 120 |
Symbol Parameter Range — - - - Unit |
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. |
tre Read Cycle Time 55 — 70 — 90 — 120 — ns
tan Address Access Time — 55 — 70 — 90 — 120 ns
tace | Chip Enable Access Time — 55 — 70 — 90 - 120 ns
— — 20 — 35 — 40 N/A N/A
tage | Output Enable Access Time “rl N/A N/A — 35 — 40 — 40 ns
X N/A N/A — 35 — 40 — 40
— 10 — 10 — 10 — N/A N/A
toH Qutput Hold From Address Change ) N/A N/A 10 — 10 — 20 — ns
X N/A N/A 10 — 15 — 20 —
— 5 — 5 — 5 — N/A N/A
L7 Output Low-Z Time (1) | N/A N/A 5 — 5 — 10 — ns
X N/A N/A 5 — 5 — 10 —
1z OQutput High-Z Time (1) — 20 — 35 — 40 — 40 ns
tey CE to Power Up Time 0 — 0 — 0 — 0 — ns
tep Chip Disable to Power Down Time — 35 — 40 — 50 — 50 ns
Write Cycle
55 70 90 120 X
Symbol Parameter Range "in. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | "
twe Write Cycle Time 55 — 70 — 90 — 120 — ns
tew | Chip Enable to End of Write 50 — 65 — 85 — 110 — ns
taw Address Valid to End of Write 50 — 65 — 85 — 110 — ns
tas Address Setup Time 0 — 0 — 0 — 0 — ns
— 30 — 40 — 50 — N/A N/A
twp Write Pulse Width | N/A N/A 40 50 60 — ns
X N/A N/A 40 — 50 — 60 —
twR Write Recovery Time 5 — 5 — 5 — 5 — ns
— 20 — 25 — 30 — N/A N/A
tow Data Valid to End of Write | N/A N/A 25 — 30 — 35 — ns
X N/A N/A 25 — 30 — 35 —
IDH Data Hold Time 0 — 0 — 0 — 0 — ns
thz Cutput High-Z Time (1) — 20 — 35 — 40 — 50 ns
twz | WE to Outpul High-Z (1) 0 25 0 35 0 40 0 50 ns
low | Output Active From End of Write (1) 0 — 0 — 0 — 0 — ns
NOTE:
1. Transition is measured + 500 mV from low or high voltage with load (Figure 2). This parameter is sampled and not 100% tested.
* (=) Tp = 0°Ct0 70°C, Vpp = 5V = 10%, Vgg = OV
** () Ty = -40°C to +85°C, Vpp = 5V + 10%, Vgg = OV
YU (X)Ta = -55°C o +125°C, Vpp = 5V = 10%, Vgg = OV unless otherwise noted
For part availabillity in a particular temperature range, refer to Device Usage Chart, Page 1.

6 L
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v VITELIC V61C32

‘m | AC Characteristics
BUSY Timing (1)
55 70 90 120
Symbol Parameter - - - - Unit
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.

trc Read Cycle Time 55 — 70 — 90 — 120 — ns
twe Write Cycle Time 55 — 70 — 90 — 120 — ns
tgaa | BUSY Access Time to Address — 40 — 45 — 45 — 60 ns
tapa | BUSY Disable Time to Address — 45 — 45 — 45 — 60 ns
tgac | BUSY Access Time to CE — 40 — a5 — a5 — 60 ns
tapc | BUSY Disable Time to CE — a5 — 45 — 45 — 60 ns
taps Arbitration Priority Setup Time 10 — 10 — 10 - 10 — ns

NOTE:
1. Commercial Temperature Range—T, = 0°C to 70°C, Vpp = 5V = 10%, Vgg = 0V
Industrial Temperature Range—Tp = 40°C to +85°C, Vpp = 5V = 10%, Vgg = OV
Extended Temperature Range—T, = -55°C to +125°C, Vpp = 5V + 10%, Vgg = OV unless otherwise noted.
For availability in a particular temperature range, refer to Device Usage Chart, Page 1.

AC Test Conditions

Input Pulse Levels Vgg to 3.0V
input Rise and Fall Times 5ns
) Input Timing Reference Levels 1.5V
ﬂ ] Output Reference Levels 1.5V
Qutput Load See Figures 1, 2 and 3

Voo
1258 OHMS 125@ OHMS 48¢ OHMS
D out oﬁ Dout o 4 BUSY
775 OHMS 100pf« 775 OHMS i SpF« I 3QpF«

Figure 1. Figure 2. Figure 3.
*Including scope and jig. (for tyz. 1y 7, twz, and tow)

Timing Waveform of Read Cycle No. 1 Either Side (1. 2. 6)

S ~tRe »|

ADORESS

- taa
‘[i | ———— toH—————————— - gy ——»
DATA QUT PREVIOUS DATA VALID )( X X DATA VALID Xﬂ
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" VITELIC v61C32

Timing Waveform of Read Cycle No. 2 Either Side (1. 3)

tace -

cE \ [
N /

’»c‘ [TV E—— e ln|z ]

o X
pot—— ) 7 ——] tz —

L
DATA OUT 9 \ \j VALID DATA j}—
- 7 re——tpp
Vpp Suppl ‘oo «h’u;»‘

DD SUPPlY o o

current | % 50% 500
Timing Waveform of Write Cycle No. 2 Either Side (4. 7)
- twe -]

ADDRESS )( *
[‘ tew- -

=/ XX SNV

ft— tywp —

-+ tas b - | twp —————
W N \1[ 7

-+ tpw——————tat lpH
4
DATA IN DATA VALID

&th 3‘555\

| HIGH-Z
DATA OUT : z : : :

LA
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" VITELIC V61C32
4' i Timing Waveform of Write Cycle No. 1 Either Side (% 7)
“twe —T
ADDRESS K
- tew -]
I 7777777
taw .
e tas >‘ e WA
R/W )k i !K 7‘
A'Dw“'onb‘
DATA IN DATAl VALID
- twz — L—lowﬁ
A} Sy % HIGH-Z
°‘"‘°‘”i))}))}/}}1111 :m

Timing Waveform of Contention Cycle No. 1 CE Arbitration

CE_ VALID FIRST:

' ADDR
LANDR

CEn SK
- tgac tsoc
BUSYgp

CEr VALID FIRST:

ADDR
LANDR

CEL 5(
<—laAC‘q
BUSY,

ADDRESSES MATCH

x ADDRESSES DO NOT MATCH X

7

ADDRESSES DO NOT MATCH x

ADDRESSES MATCH X

'sncj
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" VITELIC v61C32

Timing Waveform of Contention Cycle No. 2 Address Valid Arbitration (5)

LEFT ADDRESS VALID FIRST

trc OR twc

ADDRS, % ADDRESSES MATCH )( ADDRESSES DO NOT MATCH X

taps }4»47 thc OR twg ———————+——]

ADDRSg )( ADDRESSES MATCH x ADDRESSES DO NOT MATCH x

r—— tBAA ~-——1gpa
BUSYR

RIGHT ADDRESS VALID FIRST

tg—————————— trc OR twc
ADDRSR )( ADDRESSES MATCH }( ADDRESSES DO NOT MATCH X
taps [4—>r= tac OR twc ;——;
ADDAS, )( ADDRESSES MATCH ADDRESSES DO NOT MATCH *
{—— tRAA -+————tgpaA
BUSY,

NOTES:
1. R/W is high for Read Cycles |
Device 1s continuously enabled. CE = V.
Addresses valid priar to or coincident with CE transition low.
If CE goes high simultaneously with R/W high. the outputs remain in the high impedance state
CE_ = CEp = Vi
OE = v,_
R/W =V during address transition

[~ IS T R Y

Data Retention Characteristics

Ve1C32L
Symbol Parameter Test Conditions Min. | Typ. (1| Max. Unit
VDR Vpp for Retention Data 2.0 — — \
IDDDR Data Retention Current o — 3 100 1A
- —— Vpp = 3.0V, CE = Vpp = 0.2V
tcDR Chip Deselect to Data Retention Time Vin = Vpp 0.2V or Vjy = +0.2V o] — -— ns
tR Operation Recovery Time trc @ — — ns
NOTES:

1. Vpp = 2V. Ty = +25°C.
2 tpc = Read Cycle Time
3. 100 1A max. for 0°C to 70°C. 250 A max. for -40¢C to +85°C. 4000 ;A max. for -55°C to + 125°C

Low Vpp Data Retention Waveform Data Retention Mode
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‘v VITELIC

48 Pin Plastic

v61C32

Package Qutline

Di 1 Inch Milli
A 2 460 max 62 484 max
] 080 2032
c ) 254
D 015/ 020 381/ 508
3 23 58 42
¢ 040/ 065 1.016/1 651
G 125/ 160 3175/4 064
H 015/.065 38171651
J 160/ 225 4064/5 715
K 540/ 610 14 986/15 494
L 530/ 50 13 462/13 970
M 009/ 012 229/ 305
52 Pin PLCC-J % K
= H :’ e
Dimension  Inches Millimeters i | ponnangnnnonn. f 2
A 760 max 19.30 max ! 52
8 045 114 T ‘ i D
C 050 typ 127 typ C F
D 017 typ 431yp A N £
E 730 max 18 54 max i
’ | F 026/ 032 66/ 81 F
“ i G 180 manx 457 T
H Q098 nom 249
J 795 2019
K 055 nom 140 J A" M
M 03010 45 7611 14 G

"
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VICMOS is a trademark of VITELIC
© Copyright 1988, Vitelic Corporation

V61C32

Printed in U.S.A

The information in this document is subject to change without
notice.

VITELIC makes no commitment to update or keep current the
information contained in this document. No part of this document
may be copied or reproduced in any form or by any means without
the prior written consent of VITELIC.

VITELIC subjects its products to normal quality control sampling
techniques which are intended to provide an assurance of high
quality products suitable for usual commercial applications.
VITELIC does not do testing appropriate to provide 100% product
quality assurance and does not assume any liability for conse-
quential or incidental damages arising from any use of its prod-
ucts. If such products are to be used in applications in which
personal injury might oceur from failure, purchaser must do its
own quality assurance testing appropriate to such applications.

" VITELIC

3910 N. First Street, San Jose, CA 95134-1501

12

Phone: (408) 433-6000 Fax: (408) 433-0952 Telex: 371-9461
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