" VITELIC V61C67 FAMILY
16K x 1 BIT
CMOS STATIC RAM
Features
8 High Speed

* Maximum access time of 25/35/45/55/70 ns
» Equal access and cycle times

Low Power

» 0.5 uW typical standby

+ 150 mW typical operating

Capable of Battery Backup Operation
(VB1C67 3k 3% L)

= Six transistor CMOS memory cell
» VICMOS process virtually eliminates alpha particle

soft errors without die coating
Single + 5V Supply and High Density 20 Pin
Packages

Completely static Memory
» No Clock or Timing Strobe Required

HIGH PERFORMANCE LOW POWER

Description

The VB1C67 is a high speed, low power, 16,384-
word by 1-bit CMOS static RAM fabricated using
high-performance VICMOS process technology. This
high reliability process coupled with innovative circuit
design techniques, yields access times of 25 ns
maximum.

When the chip select is high, the device assumes a
standby mode in which the device power dissipation
is reduced to 0.5 uW (typically). The V61C67 =k %k kL
has a data retention mode that guarantees that data
will remain valid at a minimum power supply voltage
of 2.0 volts.

Using VICMOS technology, supply voltages from
2.0 to 5.5 volts have little effect on supply current in
data retention mode. Reducing the supply voltage to
minimize current drain is unnecessary with the

s TTL compatible VB1CE7 family.
Device Usage Chart
Operating Package Outline Access Time (ns| Power
Temperature 9 (ns) T’"‘ﬂ”ﬁ‘“"
Range P D F 25 . 35 45 55 70 Low Std. ar
0°C to 70°C » . . . . . . . . Blank
-40°C to +85°C L] . . [ . . . . . I
-55°C to +125°C . . . . . . X
Package Std. | Pin Count o c o o
Plastic DIP P 20 0 o TS TT
SOIC (Mini Flat Pack) | F 20 Family Device Package Speed Power Temp
Cer DIP D 20
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v VITELIC v61C67
PIN CONFIGURATION
Top View
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" VITELIC

Absolute Maximum Ratings (1)

v6e1C67

Recommended Operating Conditions

Symbol Parameter Rating Unit Symbol Parameter Min. | Typ. | Max. | Unit
in wi I . . . v
VrERm Voltage on any Pin with 0510 +70 | V Voo Supply Voltage 45 5.0 55
Respect to Vss Vss Supply Voltage 00 |oo |00 | v
Ta Operating Temperature _55t0 +125 | °C ViH Input High Voltage | 22 | 35 |Vpp | Vv
Under Bias
ViL Input Low Voltage | -05" | — +08| V
Ts1G Storage Temperature -65t0 +150 | °C
Pr Power Dissipation 10 w *-3.5V for 20 ns pulse.
lout DC Output Current 50 mA

*-3.5V for 20 ns pulse.

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

AC Test Conditions

Signal transition times of 5 ns or less, timing reference levels of 1.5V, input pulse levels of 0.0 to 3.0V,

output loading as shown in diagrams below.

Voo Voo
480 OHMS 480 OHMS
O our Dout o—
) 1
255 OHMS 5» 3@pF+ 255 OHMS 3 SpFe
Output Load (A) Output Load (B)
*Including scope and jig
Truth Table Capacitance
Ta = 25°C, f = 1 MHz
Mode - [ CS [WE| vppCurrent | Do, Pin | Ref. Cycle Symbol Parameter Conditions | Typ. | Max. | Unit
Not Selected | H | X tsg, Isg1 High-Z Standby Cn Input Capacitance Vin = OV 3 4 | pF
Read L|H op Dout Read Cycle Cout Output Capacitance | Voyr = OV 4 6 | pF
Write L}t oo High-Z Write Cycle NOTE:
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These parameters are sampled and not 100% tested.



" VITELIC v61C67

Commercial Temperature Range

DC Characteristics
Ta = 0°Cto 70°C, Vpp = 5V = 10%, Vgg = OV, unless otherwise noted.

Parameter Symbol Test Conditions Min. Typ. Max. Unit
Input Leakage Current Myl Vpp = 5.5V, V|y = 0.0Vto Vpp — — 2 uA
Output Leakage Current Lo CS = Vi, Vout = 0.0V1o Vpp — — 2 pA
Operating Power Supply Current IbD CS = V|, Output Open — 30 60 mA
Isp CS =Vpy - 2 5 mA
Standby Power Supply Current s CS = vpp - 0.2 V61C67 — 4 100 A
ViN = 0.0V1o Vpp | vB1C67% % %L - 01 20
Output Low Voltage Voo lop. = 80mA - — 04
QOutput High Voltage VoH loy = -4.0 mA 24 — —

NOTE:
Typical values are at Vpp = 5.0V, T4 = 25°C and specified loading

Low Vpp Data Retention Characteristics
Ta = 0°Cto 70°C

. V61C67 3k 3¢ kL i
Parameter Symbol Test Condition Unit

Min. Typ. Max.
Vpp for Data Retention VDR 20 — 55 Y
Data Retention Current loopr T8 = Vpp - 0.2V 0.05 2.0 A
Chip Deselect to Data Retention Time tcDR Vin = 0.0Vto Vpp 0.0 — - ns
Operation Recovery Time tg Vop = 3.0V tre” — —_ ns

“igc = Read Cycle Time

Low Vpp Data Retention Waveform

Data Retention Mode |

Vl)l)

CS=Vpp-0.2V
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‘V VITELIC v61C67
Industrial Temperature Range
DC Characteristics
Ta = -40°Cto +85°C, Vpp = 5V +10%, Vgs = OV, unless otherwise noted.
Parameter Symbol Test Conditions Min. Typ. Max. Unit
Input Leakage Current Iyl Vpp = 5.5V, Vijy = 0.0Vio Vpp — — 5 uA
Output Leakage Current ol CS = V| Vout = 0.0Vio Vpp — - 5 pA
Operating Power Supply Current Iop CS = V), Output Open — 30 70 mA
Isp CS =V — 2 5 mA
Standby Power Supply Current | CS = Vpp-0.2v v61C67 — 4 150 A
SB1
VIN = 0.0V1o Vpp | vB1CE7 % % %L — 0.1 40
Output Low Voltage VoL loL = 8.0mA - — 04
Output High Voltage VoH loy = ~4.0mA 24 - -
NOTE:
Typical values are at Vpg = 5.0V, To = 25°C and specified loading.
Low Vpp Data Retention Characteristics
Ta = -40°Cto +85°C
- V61C67 %k % &L .
Parameter Symbol Test Condition Unit
Min. Typ. | Max.
Vpp for Data Retention VDR 20 — 55 v
Data Retention Current IbDDR TS = Vpp - 0.2V 0.05 5.0 pA
Chip Deselect to Data Retention Time tcor VinN = 0.0Vto Vpp 00 - - ns
Operation Recovery Time R Vop = 3.0V tre® — — ns

"tgc = Read Cycle Time

Low Vpp Data Retention Waveform

VDD

Data Retention Mode

CS2Vp,-0.2v
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" VITELIC V61C67

Extended Temperature Range

DC Characteristics
Ta = -55°Cto +125°C, Vpp = 5V +10%, Vgg = OV, unless otherwise noted.

Parameter Symboi Test Conditions Min. Typ. Max. Unit
Input Leakage Current Hyl Vpp = 5.5V, Vjy = 0.0Vio Vpp — - 10 uhA
Output Leakage Current Mol CS = Vi, Yoyt = 0.0V to Vpp - — 10 wA
Operating Power Supply Current lop CS = V|, Output Open — 30 80 mA
Isg CS =vjy — 2 5 mA
Standby Power Supply Current ls CS = vpp-0.2v | V61C67 — 4 200 WA
ViN = 0.0V10o Vpp | vB1CET 3 % kL — 0.1 100
Output Low Voltage VoL loL = 8.0mA — — 0.4
Output High Voltage VoH lon = -4.0 mA 2.4 — —

NOTE:
Typical values are al Vpp = 5.0V. Tp = 25°C and specified oading

Low Vpp Data Retention Characteristics
Ta = -55°Cto +125°C

V61CB7 3% % kL

Parameter Symbol Test Condition - Unit
Min. Typ. Max.
Vpp for Data Relention Vor 2.0 — 5.5 v
Data Retention Current IbppR £S5 = Vpp - 0.2V 0.05 10.0 A
Chip Deselect to Data Retention Time 'CDR ViN = 0.0Vito Vpp 0.0 — — ns
Operation Recovery Time [ Vop = 3.0V tre” — — ns

“tpe = Read Cycle Time

Low Vpp Data Retention Waveform

Data Retention Mode

VDD

CS=Vpp-02V
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" VITELIC v61C67

Temperature/Access Range

Temperature Range Access Time Range
0°C to 70°C 25/35/45/55/70 ns
-40°C to +85°C 35/45/5570 ns
-55°C to +125°C 45/55/70 ns
AC Characteristics
At recommended operating conditions, unless otherwise noted.
Read Cycle
Symbol Parameter VB1C67%25 | VBI1CBT %35 | VBI1C67 %45 | V61CE7 %55 | V61C87 %70 unit | Notes
Min. | Max. | Min. | Max. | Min. | Max. [ Min. | Max. | Min. | Max.
tre Read Cycle Time 25 - 35 - 45 — 55 — 70 — ns 1
taa Address Access Time — 25 — 35 — 45 - 55 — 70 ns
tacs Chip Select Access Time — 25 - 35 - 45 _ 55 - 70 ns
toH Output Hold from Address Change 3 _— 3 — 5 — 10 — 10 — ns
vz Chip Selection to Output in Low Z 5 —_ 5 - 5 — 10 — 10 — ns {237
tyz Chip Selection to Output in High Z 0 15 0 15 0 20 0 20 0 20 ns |237
tpu Chip Selection to Power Up Time Q0 — 0 — 0 — ] — 0 — ns
tPD Chip Deselection to Power Down Time — 20 [, — 25 — 30 — 30 - 30 ns

Timing Waveform of Read Cycle 14 5

tre ]
Address )( *7

r-——-—’ AA————=i
~loH~ !

Data Out "’;:]‘i’:;ms Data ! , Data Valid

Timing Waveform of Read Cycle 2(4 ¢
IRC
s 5‘\ J‘
PRI e
o High-Z
Py P
oD PD

I
Vpp Supply  —-- =

Current [iB__XSO% 50%

NOTES:
1. Ali Read Cycle timings are referenced from last valid address to the first transitioning address.

. Atany griven temperature and voltage condition, ty;7 max. is lass than 1 z min. both for a given device and from device fo device.
. Transition is measured +500mV from steady state voitage with specified loading in Load B.
. WE is High for read cycle.
. Device is continuously selected, CS = V.
. Addresses valid prior to or ceincident with TS transition low.
. This parameter is sampled and not 100% tested.

NP AN
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" VITELIC V61C67

AC Characteristics
At recommended operating conditions, unless otherwise noted.

Write Cycle

VE1CE7 425 | VEIC67 %35 | VE1C67%45 | VB1CE67%55 | V61C67 %70
Symbol Parameter - Unit | Notes

Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.

twe Write Cycle Time 25 — 35 — 45 - 55 — 70 — ns 2

tew Chip Selection to End of Write 25 — 30 - 40 — 50 — 60 — ns

taw Address Valid to End of Write 25 — 30 - 40 — 50 — 60 — ns

tas Address Set-up Time o — 4] - 0 — 0 — 0 — ns

twp Write Pulse Width 20 — 30 — 30 - 35 — 40 — ns

twr Write Recovery Time 0 — 0 — 0 — 0 - 0 — ns

tow Data Valid to End of Write 15 — 20 — 25 — 25 — 30 — ns

{DH Data Hold Time 0 — 0 — 0 — 0 - 0 — ns

twz Wirite Enable to Output in High Z 0 10 0 15 0 20 0 20 0 25 ns 3.4

tow Output Active from End of Write 0 — 0 — 0 — 0 — 0 — ns 3,4

Timing Waveform of Write Cycle 1 (WE Controlied)

'we

Address

|
| —cew
cs : y.
=

H faw b [ R~y
. - TS

YT twr ——=
1pw —e DM
Datain I*

Dsn Valid

r=-Twz tow ==
l High-/ ’1/————
Dout Vi N

Timing Waveform of Write Cycle 2 (CS Controlled) (Note 1)

'we
TN
Address
‘aw
b— ’As——1 F—" wr
cs ] ‘cw .
‘wp
WF \\ /
fow T ron
Din Data in Vahd *
Wz ————y
—\ High Z
Dout y

NOTES:
1. If CS goes high simultaneously with WE high, the output remains in a high impedance state
2. All Write Cycle timings are referenced from the last valid address to the first transitioning address
3. Transition is measured + 500mV from steady state voltage wilh specified loading in Load B
4. This parameter is sampled and not 1009 tested
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" VITELIC V61C67

Package Outline
20 Pin Plastic DIP A K
. L \
inches Millimeters F_ —.I
A 1,050 max 26.670 max. i J
B 074 1.905 !
C 0.90/.110 2.286/2.794 I H G
D 015/.020 3817508
E 900 22.86 =B —i h__’ll‘_ ; T M
F 0.401.065 1.016/1.651 _I:]_ D 0-15°
G 1251150 375/3.810 F
A 10051050 12711.270 L
J 1301180 3.300)4 572 o E
K .330 max. 8.382 max.
L 300 max 7.62 max.
M 1009/.012 2291305

20 Pin SOIC Package - A ———l
= L

| D —_——
A 512 13.00 I‘_ E _.| *
B 050 127 ]
C 011/.019 0.279/.483
o 420 max. 10.65 max. C - _d_L__K F
£ 299 760 [
F 105 265
G 009/.013 2332 n I ﬂ n l H G
H .003/.012 0.10/0.30 - |
| 015/.080 0.40/1.27 "l |‘_ B __.“‘_ C
20 Pin Cer DIP o A K
Jo Lot
Dimension Inches Millimeters 1
A 1060 26.92
8 080 2.03 j. i Jt }
C 100 2.54 ;
D 014/.023 0.36/0.58 H G
E 900 22.86 ‘ i
— —{C |— M
F 0.30/.070 0.76/1.78 B F ¢ _.‘L_D 0-15 []
G 1251200 3.18/5.08
W 015/.060 0.38/1.52 - E J
1 200 5.08
K .2901.320 7.37/8.13
L 220/ 310 5.59/7.87
W 0081015 0.20/0.38

31



