UT54ACS00/UT54ACTS00

Radiation-Hardened
Quadruple 2-Input NAND Gates

FEATURES

- 1.2mradiation-hardened CMOS
- Latchup immune
- High speed
- Low power consumption
- Single 5 volt supply
- Available QML Q or V processes
- Flexible package
- 14-pin DIP
- 14-lead flatpack
DESCRIPTION

The UT54ACS00 and the UT54ACT SO0 are quadruple, two-
input NAND gates. The circuits perform the Boolean functions
Y =ABorY =A + B in positive logic.

The devices are characterized over full military temperature
range of -55°C to +125°C.

FUNCTION TABLE

INPUTS OUTPUT
A B Y
H H L
L X H
X L H

LOGIC SYMBOL

a1 & &

5y @ =~ y;
4

ap 4| .

5, B =~ () ,
9

Az & — ~ (8 \,

g3 10 |
12

A4 KE)— ~ (1) \,

g (L8|

Note:
1. Logic symbol in accordance with ANSI/IEEE standard 91-1984 and |EC
Publication 617-12.

PINOUTS
14-Pin DIP
Top View
a1 1 14 ] vy
Bt [ |2 13 Jpa
vi ]38  12[ ] a4
a2 []4 110 Jvyy
B2 [ |5 10[ ]R3
v2 |6 9 1a3
Vss |7 8 1vs
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RADIATION HARDNESS SPECIFICATIONS !

UT54ACS00/UTS4ACTS00

PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold 2 80 MeV-cm?/mg
SEL Threshold 120 MeV-cm?/mg
Neutron Fluence 1.0E14 n/cm?
Notes:
1. Logic will not latchup during radiation exposure within the limits defined in the table.
2. Device storage elements are immune to SEU affects.
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER LIMIT UNITS
Vb Supply voltage -0.3t07.0 \%
Vio Voltage any pin -3toVpp +.3 \Y,
Tsro Storage Temperature range -65 to +150 °C
T; Maximum junction temperature +175 °C
Ts L ead temperature (soldering 5 seconds) +300 °C
Qi Thermal resistance junction to case 20 °CIW
I DC input current +10 mA
Pb Maximum power dissipation 1 W

Note:

1.Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. Thisis a stress rating only, functional operation of the device

at these or any other conditions beyond limits indicated in the operational sectionsis not recommended. Exposure to absolute maximum rating conditions for

extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage 45t05.5 \%
VN Input voltage any pin 0toVpp \Y,
Te Temperature range -55to + 125 °C
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UT54ACS00/UTS4ACTS00

DC ELECTRICAL CHARACTERISTICS”

Vn = 5.0V 2£10%; Vec = 0V 8 -55°C < T < +125°C
DD SS C

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage
ACTS 0.8 v
ACS 3Vpp
ViH High-level input voltage
ACTS SVpp \4
ACS ‘Npp
N Input leakage current
ACTS/IACS V|N :VDD or VSS -1 1 mA
VoL Low-level output voltage 3
ACS loL = 100mA 0.25
Vou High-level output voltage 3
ACTS IOH =-8.0mA '7VDD Vv
ACS l o = -100mA Vpp - 0.25
los Short-circuit output current 24
lo Output current™© ViN=VppOrVss 8 mA
(SI nk) VOL =04V
lon Output current™© ViN=VppOrVss -8 mA
(Source) Von=Vpp - 0.4V
Piotal Power dissipation % & ° C = 50pF 18 mw/
MHz
Ippo Quiescent Supply Current Vpp = 5.5V 10 mA
Dippo Quiescent Supply Current Delta For input under test 1.6 mA
ACTS V|N = VDD -2.1V
For all other inputs
V|N = VDD or VSS
VDD =55V
Cin Input capacitance ® i =1IMHz @ OV 15 pF
Cout Output capacitance ° i =1IMHz @ OV 15 pF
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UT54ACS00/UTS4ACTS00

Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: V, =V y(min) + 20%, - 0%; V| =V, (max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V;(min) and V| (max).

2. Supplied as adesign limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density £5.0E5 amps/cm?, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at atime for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vg
at frequency of IMHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All specifications valid for radiation dose £ 1E6 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.

AC ELECTRICAL CHARACTERISTICS?
(Vpp = 5.0V £10%; Vg = OV 1, -55°C < T < +125°C)

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tpHL Inputto Yn 1 14 ns
tpLH Input to Yn 1 11 ns

Notes:

1. Maximum allowable relative shift equals 50mV.
2. All specifications valid for radiation dose £ 1E6 rads(Si).

RadHard MS Logic 4



UT54ACS02/UT54ACT S02

Radiation-Hardened
Quadruple 2-Input NOR Gates

FEATURES PINOUTS
¢ 1.2y radiation-hardened CMOS 14-Pin DIP
- Latchup immune Top View
e High speed
* Low power consumption vil]1 14 vy
« Single 5 volt supply ALL]2 13| ]va
e Available QML Q or V processes Bl ]3 12[lp4
* Flexible package valda 1u[das
- 14-pin DIP a2l ]s 10[]vs
- 14-lead flatpack B2 |6 ollB3
Ves L | 7 g1 A3
DESCRIPTION
The UT54ACS02 and the UT54ACTS02 are quadruple, two-
input NOR gates. The circuits perform the Boolean functions 14-1 ead Flatpack
Y=A+BorY =A-Binpositivelogic. Top View
The devices are characterized over full military temperature
range of -55°C to +125°C. Y1 C——— 11 14— Vpp
AlC———12 13/——" v4
FUNCTION TABLE BL 3 12— B4
INPUTS OUTPUT Y2 C—————4 11— A4
A B v Y.\ E—— 10— 1 v3
" ” - B2 C——1¢ 9——1 B3
Veg 7 g———1 A3
X H L
L L H

LOGIC DIAGRAM
LOGIC SYMBOL

Al

@
21 ~ (1) A2
51 3 Y1 O V2
B2
A (B ()
B2 (8 v2 A3 O—vs
B3
A3 B ~_(10)
- O " M) Do
B4
(12)
B4

Note:
1. Logic symbol in accordance with ANSI/IEEE standard 91-1984 and |EC
Publication 617-12.
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UT54ACS02/UT54ACTS02

RADIATION HARDNESS SPECIFICATIONS ?

PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold? 80 MeV-cm?/mg
SEL Threshold 120 MeV-cm?/mg

Neutron Fluence 1.0E14 n/cm?

Notes:
1. Logic will not latchup during radiation exposure within the limits defined in the table.
2. Device storage elements are immune to SEU affects.

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage -0.3t07.0 \%
Vio Voltage any pin -3toVpp +.3 \Y
Tsre Storage Temperature range -65 to +150 ‘C

T, Maximum junction temperature +175 C
Tis L ead temperature (soldering 5 seconds) +300 C
O Thermal resistance junction to case 20 °C/wW

I DC input current +1C mA
Pp Maximum power dissipation 1 W

Note:
1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. Thisisastress rating only, functional operation of the device
at these or any other conditions beyond limits indicated in the operational sectionsis not recommended. Exposure to absolute maximum rating conditions for

extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage 45t05.5 \%
VN Input voltage any pin 0toVpp \Y,

Te Temperature range -55to + 125 ‘C
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UT54ACS02/UT54ACTS02

DC ELECTRICAL CHARACTERISTICS ’
(Vpp = 5.0V 310%; Vgg= OV 8, -55C < T < +125°C)

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage
ACTS 0.8 v
ACS 3Vpp
Vi High-level input voltage *
ACTS SVpp \4
ACS Npp
N Input leakage current
ACTS/IACS V|N :VDD or VSS -1 1 LIA
VoL Low-level output voltage 3
ACS loL = 100pA 0.25
Vou High-level output voltage 3
ACTS IOH =-8.0mA '7VDD Vv
ACS IOH = '100LIA VDD - 025
los Short-circuit output current 2.4
loL Output current1® Vin=Vpp OrVss 8 mA
(SI nk) VOL =04V
lon Output current™® ViN=Vpp OrVss -8 mA
(Source) Von =Vpp - 0.4V
Potal Power dissipation 28 9 C = 50pF 18 mw/
MHz
Ibpo Quiescent Supply Current Vpp = 5.5V 10 UA
Alppg | Quiescent Supply Current Delta For input under test 16 mA
ACTS V|N = VDD -2.1V

For all other inputs
V|N = VDD or VSS

VDD =55V
Cin Input capacitance ° f=1MHz @ OV 15 pF
Cout | Output capacitance ® f=1MHz @ OV 15 pF
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UT54ACS02/UT54ACTS02

Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: V1 = V,x(min) + 20%, - 0%; V| = V,_(max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,y(min) and V; (max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density <5.0E5 amps/cm?, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vgg
at frequency of IMHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All specifications valid for radiation dose < 1E6 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.

AC ELECTRICAL CHARACTERISTICS 2
(Vpp = 5.0V #10%; Vgg= OV 1, -55C < T < +125°C)

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tpHL Inputto Yn 1 13 ns
tpLH Input to Yn 1 11 ns

Notes:

1. Maximum allowable relative shift equals 50mV.
2. All specifications valid for radiation dose < 1E6 rads(Si).
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UT54ACS04/UT54ACT S04

Radiation-Hardened
Hex Inverters

FEATURES PINOUTS
e 1.2y radiation-hardened CMOS 14-Pin bip
- Latchup immune Top View
e High speed
» Low power consumption Al E ; 1‘3‘ % Vop
s Single 5 volt supply Y1 Cs 120 A6
¢ Available QML Q or V processes A2 s ub Y6
* Flexible package Y2 Os 100 AS
- 14-pinDIP A3 Y5
- 14-lead flatpack va[]6 9 1as4
Vss 17 8 ]va
DESCRIPTION

The UT54ACS04 and the UT54A CTS04 are hex inverters. The

S . — 14-Lead Flatpack
circuits perform the Boolean function Y = A.

Top View
The devices are characterized over full military temperature

range of -55°C to +125°C. Al 1 14— Voo
YI ——2 SRl — Y
FUNCTION TABLE

A2 ——3 12— g
INPUT OUTPUT Y2 ———4 11— a5
A Y A3 5 10— v;5
H L y3 T—6 ) — Y
Ve T—7 8 — ya

L H Ss

LOGIC DIAGRAM
LOGIC SYMBOL

A @ ) ~ 2 v1 Al —— O—v1
A2 @) @ vo
Az Bl © vs N —— >SO0—— v
as O @) vy
as (0 40 v A3 —— O— v3
A6 as) (12) Y6

Note: AL — O—— Y4

1. Logic symbol in accordance with ANSI/IEEE standard 91-1984  and
|EC Publication 617-12.

A6 — O—— Y6
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RADIATION HARDNESS SPECIFICATIONS ?

UT54ACS04/UTS4ACT S04

PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold? 80 MeV-cm?/mg
SEL Threshold 120 MeV-cm?/mg
Neutron Fluence 1.0E14 n/cm?
Notes:
1. Logic will not latchup during radiation exposure within the limits defined in the table.
2. Device storage elements are immune to SEU affects.
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage -0.3t07.0 \%
Vio Voltage any pin -3toVpp +.3 \Y,
Tsre Storage Temperature range -65 to +150 ‘C
T, Maximum junction temperature +175 C
Tis L ead temperature (soldering 5 seconds) +300 C
O Thermal resistance junction to case 20 °C/wW
I DC input current 110 mA
Pp Maximum power dissipation 1 W

Note:

1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. Thisisastress rating only, functional operation of the device
at these or any other conditions beyond limits indicated in the operational sectionsis not recommended. Exposure to absolute maximum rating conditions for

extended periods may affect device reliability.
RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage 45t05.5 \%
VN Input voltage any pin 0toVpp \Y,

Te Temperature range -55to + 125 ‘C

RadHard MSI Logic
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UT54ACS04/UTS54ACT S04

DC ELECTRICAL CHARACTERISTICS ’

Vn = 5.0V 210%:; Vee = 0V 8, -55C < T < +125°C
DD SS C

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage
ACTS 0.8 v
ACS 3Vpp
Vi High-level input voltage
ACTS SVpp v
ACS Npp
N Input leakage current
ACTS/IACS V|N :VDD or VSS -1 1 LlA
VoL Low-level output voltage 3
ACS loL = 100uA 0.25
Vou High-level output voltage 3
ACTS lon = -8mA Npp v
ACS IOH = '1OOHA VDD -0.25
los Short-circuit output current 2.4
loL Output current1® Vin=Vpp OrVss 8 mA
(SI nk) VOL =04V
lon Output current™® ViN=Vpp OrVss -8 mA
(Source) Von = Vpp - 0.4V
Piotal Power dissipation % & ° C = 50pF 18 mw/
MHz
Ibbo Quiescent Supply Current Vpp = 5.5V 10 HA
Mppo Quiescent Supply Current Delta For input under test 16 mA
ACTS V|N = VDD -2.1V
For all other inputs
V|N = VDD or VSS
VDD =55V
Cin Input capacitance ° /=1MHz @ OV 15 pF
Cout Output capacitance f=1IMHz @ OV 15 pF
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UT54ACS04/UTS4ACT S04

Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: V1 = V,x(min) + 20%, - 0%; V| = V,_(max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,y(min) and V; (max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density <5.0E5 amps/cm?, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitanceis measured between the designated terminal and V ggat
frequency of IMHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All specifications valid for radiation dose < 1E6 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.

AC ELECTRICAL CHARACTERISTICS 2
(Vpp = 5.0V 110%; Vgg= OV 1, -55C < T¢ < +125°C)

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tpuL Input to Yn 1 19 ns
toL H Inputto Yn 1 11 ns

Notes:

1. Maximum allowable relative shift equals 50mV.
2. All specifications valid for radiation dose <1E6 rads(Si)

RadHard MSI Logic 12



UT54ACS08/UT54ACTS08

Radiation-Hardened
Quadruple 2-Input AND Gates

FEATURES PINOUTS
* 1.2m radiation-hardened CMOS _
- Latchup immune 14-Pin DIP
« High speed Top View
» Low power consumption Y
» Single5 volt supply AL L > 13 Voo
+ Available QML Q or V processes Bl E3 12 %B“
» Flexible package Y1 4 1 Ad
- 14-pin DIP r2 L c 10 va
- 14-lead flatpack B2 L] 183
v2 []6 9 Ja3
DESCRIPTION vee 17 8[vs
The UT54ACS08 and the UT54A CTS08 are quadrupl e two-
input AND gates. The circuits perform the Boolean functions 14-Pin Flatpack
Y=A -BorY= ;g inpositivelogic. Top View
The de\;iceﬁcare charactcerized over full military temperature A1 14— v
range of -55°C to +125°C. g2 13 ——1p4
FUNCTION TABLE yic———3 ) — .V
NPUT OUTPUT A2C—4 11— v4
B2——15 10/———1B3
A B Y ) — ) —
H H H (V70— ) —
L X L
X L L
LOGIC DIAGRAM
LOGIC SYMBOL
a B & 3) AL 1
5 @ Y1 Bl —
@ | —
A2 (6) A2 —
B2 & ve B2 — Y2
Az O G va A3 |
gz 19| B3 V3
A4 (ﬁ)— (11 Y4 A4

Note:
1. Logic symbol in accordance with ANSI/IEEE standard 91-1984 and
IEC Publication 617-12.
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RADIATION HARDNESS SPECIFICATIONS ?

UT54ACS08/UTS54ACTS08

PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold? 80 MeV-cm?/mg
SEL Threshold 120 MeV-cm?/mg
Neutron Fluence 1.0E14 n/cm?

Notes:

1. Logic will not latchup during radiation exposure within the limits defined in the table.

2. Device storage elements are immune to SEU affects.

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER LIMIT UNITS
Vb Supply voltage -0.3t07.0 \%
Vio Voltage any pin -3toVpp +.3 \Y,
Tsro Storage Temperature range -65 to +150 ‘C

T; Maximum junction temperature +175 C
Ts L ead temperature (soldering 5 seconds) +300 C
O Thermal resistance junction to case 20 °CIW

I DC input current +10 mA
Pb Maximum power dissipation 1 W

Note:

1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. Thisisastress rating only, functional operation of the device
at these or any other conditions beyond limits indicated in the operational sectionsis not recommended. Exposure to absolute maximum rating conditions for

extended periods may affect device reliability.
RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage 45t05.5 \%
\AIN Input voltage any pin 0toVpp \Y

Te Temperature range -55to + 125 ‘C

RadHard MSI Logic
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UT54ACS08/UTS54ACTS08

DC ELECTRICAL CHARACTERISTICS ’

(Vpp = 5.0V 110%; Vgg= OV 6, -55°C < T¢ < +125°C)

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage
ACTS 0.8 v
ACS 3Vpp
Vi High-level input voltage
ACTS SVpp v
ACS Npp
N Input leakage current
ACTS/IACS V|N :VDD or VSS -1 1 HA
VoL Low-level output voltage 3
ACS loL = 100pA 0.25
Vou High-level output voltage 3
ACTS IOH =-8.0mA '7VDD Vv
ACS IOH = -1OOHA VDD -0.25
los Short-circuit output current 2.4
lov Output current™® ViN=Vpp OrVss 8 mA
(Sl nk) VOL =0.4V
lon Output current™® Vin=Vpp Or Vss -8 mA
(Source) Von =Vpp - 0.4V
Protal Power dissipation % & 9 C = 50pF 18 mw/
MHz
Ibbo Quiescent Supply Current Vpp = 5.5V 10 HA
Alppg Quiescent Supply Current Delta For input under test 16 mA
ACTS V|N = VDD -2.1V
For all other inputs
V|N = VDD or VSS
VDD =55V
Cin Input capacitance ° f=1MHz @ OV 15 pF
Cout Output capacitance ° f=1MHz @ OV 15 pF

15
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UT54ACS08/UTS54ACTS08

Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: V, = V| (min) + 20%, - 0%; V| =V, (max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,y(min) and V; (max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density <5.0E5 amps/cm?, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vg
at frequency of IMHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All specifications valid for radiation dose < 1E6 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.

AC ELECTRICAL CHARACTERISTICS 2
(Vpp = 5.0V 110%; Vg = 0V 1, -55°C < T < +125°C)

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tpHL Inputto Yn 1 13 ns
tpL H Input to Yn 1 10 ns

Notes:

1. Maximum allowable relative shift equals 50mV.
2. All specifications valid for radiation dose < 1E6 rads(Si).

RadHard MSI Logic 16




UT54ACS10/UT54ACTS10

Radiation-Hardened
Triple 3-Input NAND Gates

FEATURES
* 1.2y radiation-hardened CMOS
- Latchup immune
¢ High speed
* Low power consumption
* Single 5 volt supply
¢ Available QML Q or V processes

* Flexible package
- 14-pin DIP
- 14-lead flatpack

DESCRIPTION

The UT54ACS10 and the UT54ACTS10 are triple three-input
NAND gates. The circuits perform the Boolean functions
Y=ABCorY =A+B+Cinpositivelogic.

The devices are characterized over full military temperature
range of -55°C to +125°C.

FUNCTION TABLE

INPUTS OUTPUT
A B c Y
H H H L
L X X H
X L X H
X X L H

LOGIC SYMBOL

Al @ &
13
cp A3 |
3
Ay B
4
B2 (_)_ >_(§)Y2
5
o
Az O |
gz 19 | ~ (8) 4
c3 A |

Note:.
1. Logic symbol in accordance with ANSI/IEEE standard 91-1984 and
IEC Publication 617-12.

PINOUTS

14-Pin DIP

Top View
At 14 Jvyy
1l l2 13 dc1
alls 12y
ol l4 11 1c3
c2]s5 10 B3
v2]6 9 a3
Ves L] 7 8| ]vs

Top View
P e [ R V) S—
g ————12 13—
A2C———13 12—
B2 C———14 11—
co T————5 10—
y2 C————15 o ————
(V70— —

LOGIC DIAGRAM

Al
C1
A2
c2
A3

C3

14-1 ead Flatpack

Y1

Y2

Y3

C1
Y1
C3
B3
A3
Y3
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RADIATION HARDNESS SPECIFICATIONS ?

UT54ACS10/UT54ACTS10

PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold? 80 MeV-cm?/mg
SEL Threshold 120 MeV-cm?/mg
Neutron Fluence 1.0E14 n/cm?
Notes:
1. Logic will not latchup during radiation exposure within the limits defined in the table.
2. Device storage elements are immune to SEU affects.
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER LIMIT UNITS
Vb Supply voltage -0.3t07.0 \%
Vio Voltage any pin -3toVpp +.3 \Y,
Tsro Storage Temperature range -65 to +150 ‘C
T; Maximum junction temperature +175 C
Ts L ead temperature (soldering 5 seconds) +300 C
O Thermal resistance junction to case 20 °CIW
I DC input current +10 mA
Pb Maximum power dissipation 1 W

Note:

1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. Thisisastress rating only, functional operation of the device
at these or any other conditions beyond limits indicated in the operational sectionsis not recommended. Exposure to absolute maximum rating conditions for

extended periods may affect device reliability.
RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage 45t05.5 \%
VN Input voltage any pin 0toVpp \Y,

Te Temperature range -55to + 125 ‘C

RadHard MSI Logic
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UT54ACS10/UT54ACTS10

DC ELECTRICAL CHARACTERISTICS ’
(Vpp = 5.0V 310%; Vgg= OV 8, -55C < T < +125°C)

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage
ACTS 0.8 v
ACS 3Vpp
Vi High-level input voltage
ACTS SVpp \4
ACS Npp
N Input leakage current
ACTS/IACS V|N :VDD or VSS -1 1 LlA
VoL Low-level output voltage 3
ACS loL = 100pA 0.25
Von High-level output voltage 3
ACTS IOH =-8.0mA '7VDD Vv
ACS lon = -100uA Vpp - 0.25
los Short-circuit output current 2.4
loL Output current1® Vin=Vpp OrVss 8 mA
(SI nk) VOL =04V
lon Output current™® ViN=Vpp OrVss -8 mA
(Source) Von = Vpp - 0.4V
Piotal Power dissipation 2 & 9 Ci = 50pF 18 mw/
MHz
Ippo Quiescent Supply Current Vpp =55V 10 HA
Mppo Quiescent Supply Current Delta For input under test 16 mA
ACTS V|N = VDD -2.1V
For all other inputs
V|N = VDD or VSS
VDD =55V
Cin Input capacitance ° f=1MHz @ OV 15 pF
Cout Output capacitance ° f=1MHz @ OV 15 pF

RadHard MSI Logic




UT54ACS10/UT54ACTS10

Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: V| = V| (min) + 20%, - 0%; V, = V| (max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,y(min) and V; (max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density < 5.0E5 amps/cm?, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vg
at frequency of IMHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All specifications valid for radiation dose < 1E6 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.

AC ELECTRICAL CHARACTERISTICS 2
(Vpp = 5.0V #10%; Vgg= OV 1, -55C < T < +125°C)

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tpHL Inputto Yn 1 16 ns
tp H Inputto Yn 1 12 ns

Notes:

1. Maximum allowable relative shift equals 50mV.
2. All specifications valid for radiation dose < 1E6 rads(Si).
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UT54ACS1T/UTS4ACTS1L

Radiation-Hardened
Triple 3-Input AND Gates

FEATURES PINOUTS
* 1.2pradiation-hardened CMOS 14-Pin DIP
- Latchup immune Top View
» High speed
« Low power consumption a1 14 vy
« Single 5 volt supply BtLl2 13 ]c1
« Available QML Q or V processes alls 12wz
« Flexible package B2Ll4 11[Jcs3
- 14-pin DIP c2l]s 10| 1B3
- 14-lead flatpack v2lle ol JA3s
DESCRIPTION Vs L7 8} dvs

The UT54ACS11 and the UT54ACTS11 are triple three-input

AND gates. The circuits perform the Boolean functions
14-1 ead Flatpack

Y=A B -Cory=A+B+C inpositivelogic. Top View
The devices are characterized over full military temperature

————— —
range of -55°C to +125°C. Al 1 14 Vop
BIC—————2 13 ————ic1
FUNCTION TABLE AC——3 12———v1
INPUTS OUTPUT B2C—————4 11————C3
———— —
A B c v c2 5 10 B3
Vv2E———6 9 ———A3
H H H
Ve 7 gE—vs
L X X L
X L X L
X X L L

LOGIC DIAGRAM
LOGIC SYMBOL

Al

ar & & B1 Y1

L (12)

g1 @ Y1 C1

c1 (13) | A2 v
B2 )

A2 @ | c2

B2 4 )y, A3 >

c2 G| B3 Y3
c3

Az 9|

g3 10 | ) BV

Note:
1. Logic symbol in accordance with ANSI/IEEE standard 91-1984 and
|EC Publication 617-12.
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RADIATION HARDNESS SPECIFICATIONS ?

UT54ACS1T/UT54ACTS11

PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold? 80 MeV-cm?/mg
SEL Threshold 120 MeV-cm?/mg
Neutron Fluence 1.0E14 n/cm?
Notes:
1. Logic will not latchup during radiation exposure within the limits defined in the table.
2. Device storage elements are immune to SEU affects.
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER LIMIT UNITS
Vb Supply voltage -0.3t07.0 \%
Vio Voltage any pin -3toVpp +.3 \Y,
Tsro Storage Temperature range -65 to +150 ‘C
T; Maximum junction temperature +175 C
Ts L ead temperature (soldering 5 seconds) +300 C
O Thermal resistance junction to case 20 °CIW
I DC input current +10 mA
Pb Maximum power dissipation 1 W

Note:

1. Stresses outside the listed absol ute maximum ratings may cause permanent damage to the device. Thisisastressrating only, functional operation of the device
at these or any other conditions beyond limits indicated in the operational sections is not recommended. Exposure to absolute maximum rating conditions for

extended periods may affect device reliability.
RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage 45t05.5 \%
VN Input voltage any pin 0toVpp \Y,

Te Temperature range -55to + 125 ‘C

RadHard MSI Logic
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UT54ACS1T/UT54ACTS11

DC ELECTRICAL CHARACTERISTICS ’

Vn = 5.0V 410%; Ves = OV 8, -55°C < T < +125°C
DD SS C

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage
ACTS 0.8 v
ACS 3Vpp
Vi High-level input voltage !
ACTS SVpp \4
ACS Npp
N Input leakage current
ACTS/IACS V|N = VDD or VSS -1 1 LlA
VoL Low-level output voltage 3
ACS loL = 100pA 0.25
Von High-level output voltage 3
ACTS IOH =-8.0mA '7VDD Vv
ACS lon = -100UA Vpp - 0.25
los Short-circuit output current 2.4
loL Output current1® Vin=Vpp OrVss 8 mA
(SI nk) VOL =04V
lon Output current™® ViN=Vpp OrVss -8 mA
(Source) Von = Vpp - 0.4V
Piotal Power dissipation % & ° Ci = 50pF 18 mw/
MHz
Ippo Quiescent Supply Current Vpp =55V 10 HA
Alppg Quiescent Supply Current Delta For input under test 16 mA
ACTS V|N = VDD -2.1Vv
For all other inputs
V|N = VDD or VSS
VDD =55V
Cin Input capacitance ° f=1IMHz @ OV 15 pF
Cout Output capacitance f=1IMHz @ OV 15 pF
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UT54ACS1T/UT54ACTS11

Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: V| = V| (min) + 20%, - 0%; V, = V| (max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,4(min) and V; (max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density <5.0E5 amps/cm?, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vg
at frequency of IMHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All specifications valid for radiation dose < 1E6 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.

AC ELECTRICAL CHARACTERISTICS 2
(Vpp = 5.0V #10%; Vgg= OV 1, -55C < T < +125°C)

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tpHL Inputto Yn 1 13 ns
tp H Inputto Yn 1 10 ns

Notes:

1. Maximum allowable relative shift equals 50mV.
2. All specifications valid for radiation dose < 1E6 rads(Si).
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UT54ACS14/UT54ACTS14

Radiation-Hardened
Hex Inverting Schmitt Triggers

FEATURES

e 1.2y radiation-hardened CMOS (ACTS14) and 0.6 CRH
CMOS process (ACS14)
- Latchup immune

High speed

e | ow power consumption

Single 5 volt supply

Available QML Q or V processes

Flexible package
- 14-pin DIP (not available for the ACS14)
- 14-lead flatpack

DESCRIPTION

The UT54ACS14 and the UT54ACTS14 are hex inverters. The
circuits perform the Boolean function Y = A.

The devices are characterized over full military temperature
range of -55°C to +125°C.

FUNCTION TABLE
INPUT OUTPUT

A Y
H L
L H

LOGIC SYMBOL

Ay @ 1 ~ (2 v1
o B @ v,
A3 (O Q) Y3
As O ® v,
a5 (1) | 10
A (13) | (12) ve

Note:
1. Logic symbol in accordance with ANSI/IEEE standard 91-1984 and
IEC Publication 617-12.

PINOUTS

Al
Y1
A2
Y2
A3
Y3

Vss

LOGIC DIAGRAM

14-Pin DIP
Top View
A1 L1 14 Jvy,
vi 12 B[ Jas
a2 13  12[]ve
v2 14 11[]as
Az []5 10[]vs
v3 []6 91 a4
Vss L7 8 1va
14-Lead Flatpack
Top View
1 14—
| — 13—
—3 12—
4 N——m
—15 10—
6 9 —1
—7 8 —
Al O— 1
A2 — O— v2
A3 — O— v3
A4 — O— v4
A5 — O— v5
A6 — O—— Y6

Dec. 1, 2003

A6
Y6
A5
Y5
A4
Y4
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RADIATION HARDNESS SPECIFICATIONS ?

UT54ACS14/UT54ACTS14

PARAMETER LIMIT UNITS
Total Dose 1.0E6 (ACTS14) rads(Si)
5.0E5 (ACS14)
SEU Threshold 2 80 MeV—cmzlmg
SEL Threshold 120 MeV-cm%/mg
Neutron Fluence 1.0E14 n/em2

Notes:

1. Logic will not latchup during radiation exposure within the limits defined in the table.

2. Device storage elements are immune to SEU affects.

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER LIMIT UNITS
Vpp Supply voltage -0.3t07.0 \Y
Vio Voltage any pin -3toVpp +.3 \%
Tsto Storage Temperature range -65 to +150 °C

T, Maximum junction temperature +175 °C
Tis Lead temperature (soldering 5 seconds) +300 °C
O Thermal resistance junction to case 20 °CIW

I DC input current +10 mA
Pb Maximum power dissipation 1 W

Note:

1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. This is a stress rating only, functional operation of the device

at these or any other conditions beyond limits indicated in the operational sections is not recommended. Exposure to absolute maximum rating conditions for

extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vpp Supply voltage 45t055 \Y
VN Input voltage any pin 0to Vpp \%

Te Temperature range -55to + 125 °C
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UT54ACS14/UT54ACTS14

DC ELECTRICAL CHARACTERISTICS ’

(Vpp = 5.0V +10%; Vg = 0V 8, -55°C < T < +125°C)

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vs Schmitt Trigger, positive going® threshold
ACTS 2.25 \%
ACS ‘"Vpp
V1. Schmitt Trigger, negative going® threshold
ACTS 0.5 \4
ACS 3Vpp
Vh Schmitt Trigger, typical range of hysteresis 2
ACTS 0.3 0.9 \%
ACS 0.6 15
Iin Input leakage current
ACTS/ACS VIN = VDD or VSS -1 1 }lA
VoL Low-level output voltage 3
ACTS loL = 8.0mA 0.40 Vv
ACS loL = 100pA 0.25
VoH High-level output voltage 3
ACTS lon = -8.0mA "Vpp \%
ACS lon = -100pA Vpp-0.25
los Short-circuit output current 24
ACTS/ACS Vo = Vpp and Vgg -200 200 mA
loL Output current!® Vin = Vpp Or Vs 8 mA
(Sink) VoL = 0.4V
lon Output current!? VIN = Vpp O Vgs -8 mA
(Source) Von = Vpp - 0.4V
Ptotal Power dissipation 2 & 9 Cp = 50pF 1.8 mw/
MHz
Ippg Quiescent Supply Current Vpp = 5.5V 10 A
Alppg Quiescent Supply Current Delta For input under test 31 mA
ACTS VN = Vpp - 2.1V
For all other inputs
VIN = Vpp Or Vs
VDD =55V
Cin Input capacitance ° f=1MHz @ OV 15 pF
Cout Output capacitance ° f=1MHz @ OV 15 pF
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UT54ACS14/UT54ACTS14

Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: Vi = V,y(min) + 20%, - 0%; V,_= V,_(max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,y(min) and V,,_(max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density < 5.0E5 amps/cmz, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vgg
at frequency of 1MHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All ACTS specifications are valid for radiation dose <1E6 rads(Si), and all ACS specifications are valid for radiation dose <5E5 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.

AC ELECTRICAL CHARACTERISTICS 2
(Vpp = 5.0V 110%; Vgg = 0V 1, -55°C < T < +125°C)

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
toHL Inputto Yn 2 14 ns
toLH Input to Yn 2 13 ns

Notes:

1. Maximum allowable relative shift equals 50mV.
2. Forthe ACTS version, all specifications are valid for radiation dose <1E6 rads(Si). For the ACS version, all specifications are valid for radiation dose <5E5 rads(Si).
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UT54ACS20/UT54ACTS20

Radiation-Hardened

Dual 4-Input NAND Gates

FEATURES

¢ 1.2uradiation-hardened CMOS

- Latchup immune
¢ High speed
* Low power consumption
* Single 5 volt supply

¢ Available QML Q or V processes

* Flexible package
- 14-pin DIP
- 14-lead flatpack

DESCRIPTION

The UT54ACS20 and the UT54ACTS20 are dual 4-input
NAND gates. The circuits perform the Boolean functions
Y=ABCDorY =A+B+C+Dinpositivelogic.

The devices are characterized over full military temperature

range of -55°C to +125°C.
FUNCTION TABLE

INPUTS OUTPUT
A B c D Y
H H H H L
L X X X H
X L X X H
X X L X H
X X X L H
LOGIC SYMBOL
ar B &
g1 @ |
c1 & =y
oy & |
Ay O |
B2 40— ~ (8)
co U2 Y2
D &3 |

Note:

1. Logic symbol in accordance with ANSI/IEEE standard 91-1984 and |EC

Publication 617-12.

PINOUTS

Al
B1
NC
C1
D1
Y1

14-Pin DIP

Top View
At )1 14 [Jvpp
Bt |2 13[]D2
nel ]33 1w2[dc
ctl]a 11ldnc
p1lls 10[]B2
ville 9 [] A2
Ves L7 8 dv2

14-1 ead Flatpack

Top View
11 14— Vpp
— ) 13— D2
— 12 —————¢cC2
— 11— NC
— 10— B2
| — o) E— .Y
— 7 s————1vy2

LOGIC DIAGRAM

Al —

D1 —

A2 —
B2 —
C2 —
D2 —

Bl Po—v1
c1—

Y2

29

RadHard MSI Logic



RADIATION HARDNESS SPECIFICATIONS ?

UT54ACS20/UT54ACTS20

PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold 2 80 MeV-cm?/mg
SEL Threshold 120 M ev_cmZ/mg
Neutron Fluence 1.0E14 n/cm?
Notes:
1. Logic will not latchup during radiation exposure within the limits defined in the table.
2. Device storage elements are immune to SEU affects.
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER LIMIT UNITS
Vb Supply voltage -0.3t07.0 \%
Vio Voltage any pin -3toVpp +.3 \Y,
Tsro Storage Temperature range -65 to +150 ‘C
T; Maximum junction temperature +175 C
Ts L ead temperature (soldering 5 seconds) +300 C
O Thermal resistance junction to case 20 °CIW
I DC input current +10 mA
Pb Maximum power dissipation 1 W

Note:

1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. Thisisastress rating only, functional operation of the device
at these or any other conditionsbeyond limitsindicated inthe operational sectionsisnot recommended. Exposure to absol ute maximum rating conditionsfor extended

periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage 45t05.5 \%
\AIN Input voltage any pin 0toVpp \Y

Te Temperature range -55to + 125 ‘C

RadHard MSI Logic
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UT54ACS20/UT54ACTS20

DC ELECTRICAL CHARACTERISTICS ’

Vpp = 5.0V #10%; Vac = OV 6, -55°C < T < +125°C
DD SS C

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage
ACTS 0.8 v
ACS 3Vpp
ViH High-level input voltage
ACTS SVpp \4
ACS ‘Npp
N Input leakage current
ACTS/IACS V|N :VDD or VSS -1 1 HA
VoL Low-level output voltage 3
ACS loL = 100pA 0.25
Vou High-level output voltage 3
ACTS IOH =-8.0mA '7VDD Vv
ACS IOH = -1OOHA VDD -0.25
los Short-circuit output current 24
lov Output current™® ViN=Vpp OrVss 8 mA
(SI nk) VOL =04V
lon Output current™® ViN=Vpp OrVss -8 mA
(Source) Von =Vpp - 0.4V
Piotal Power dissipation % & 9 Ci = 50pF 19 mw/
MHz
Ibpo Quiescent Supply Current Vpp =55V 10 HA
Alppg Quiescent Supply Current Delta For input under test 16 mA
ACTS V|N = VDD -2.1V
For all other inputs
V|N = VDD or VSS
VDD =55V
Cin Input capacitance ° f=1MHz @ OV 15 pF
Cout Output capacitance ° f=1MHz @ OV 15 pF
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UT54ACS20/UT54ACTS20

Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: V| = V| (min) + 20%, - 0%; V, =V, (max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,y(min) and V; (max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density < 5.0E5 amps/cm?, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vg
at frequency of IMHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All specifications valid for radiation dose < 1E6 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.

AC ELECTRICAL CHARACTERISTICS 2
(Vpp = 5.0V #10%; Vgg = OV 1,-55°C < T < +125C)

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tpHL Input to Yn 1 15 ns
toL H Inputto Yn 1 11 ns

Notes:

1. Maximum allowable relative shift equals 50mV.
2. All specifications valid for radiation dose < 1E6 rads(Si).
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UT54ACS27/UT54ACTS27

Radiation-Hardened
Triple 3-Input NOR Gates

FEATURES

* 1.2y radiation-hardened CMOS

- Latchup immune

¢ High speed

* Low power consumption

* Single 5 volt supply

¢ Available QML Q or V processes

* Flexible package
- 14-pin DIP
- 14-lead flatpack

DESCRIPTION

The UT54ACS27 and the UT54ACTS27 aretriple, three-input
NOR gates. The circuits perform the Boolean functions
Y =A+B+Cor Y = A-B Cin positive logic.

The devices are characterized over full military temperature

range of -55°C to +125°C.

FUNCTION TABLE

INPUTS OUTPUT
A c Y
H X X L
X H X L
X X H L
L L L H
LOGIC SYMBOL
@
o B sy
c1 (13) |
A2 [©)
g @ =6 y,
A3
B3 COR ~(8) y3
c3 (11) |

Note:

1. Logic symbol in accordance with ANSI/IEEE standard 91-1984 and |EC
Publication 617-12.

PINOUTS

Al
B1
A2
B2
Cc2
Y2

~N o O~ W DN P

14-Pin DIP

Top View
Aatl]1 14 [J v
B2 13[dc1
amlls 1201y
B2 l4 11[]c3
c2cl]s 10183
v2ll6 ol A3
Ves L] 7 8| 1v3

14-1 ead Flatpack
Top View

14— vVpp
() — e |
j 2 —
nmE/——c¢3
10— B3
91 A3
8 ————1v3

LOGIC DIAGRAM

Al

C1

A2

Cc2

A3

C3
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RADIATION HARDNESS SPECIFICATIONS ?

UT54ACS27/UT54ACTS27

PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold 2 80 MeV-cm?/mg
SEL Threshold 120 M ev_cmZ/mg
Neutron Fluence 1.0E14 n/cm?
Notes:
1. Logic will not latchup during radiation exposure within the limits defined in the table.
2. Device storage elements are immune to SEU affects.
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage -0.3t07.0 \%
Vio Voltage any pin -3toVpp +.3 \Y
Tsre Storage Temperature range -65 to +150 ‘C
T, Maximum junction temperature +175 C
Tis L ead temperature (soldering 5 seconds) +300 C
O Thermal resistance junction to case 20 °C/wW
I DC input current +10 mA
Pp Maximum power dissipation 1 W

Note:

1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. Thisisastress rating only, functional operation of the device
at these or any other conditions beyond limits indicated in the operational sectionsis not recommended. Exposure to absolute maximum rating conditions for

extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage 45t05.5 \%
VN Input voltage any pin 0toVpp \Y,

Te Temperature range -55to + 125 ‘C
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UT54ACS27/UT54ACTS27

DC ELECTRICAL CHARACTERISTICS ’

Vn = 5.0V 410%; Ves = OV 8, -55°C < T < +125°C
DD SS C

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage
ACTS 0.8 v
ACS 3Vpp
Vi High-level input voltage
ACTS SVpp \4
ACS Npp
N Input leakage current
ACTS/IACS V|N :VDD or VSS -1 1 LlA
VoL Low-level output voltage 3
ACS loL = 100pA 0.25
Von High-level output voltage 3
ACTS IOH =-8.0mA '7VDD Vv
ACS lon = -100uA Vpp - 0.25
los Short-circuit output current 2.4
Piotal Power dissipation % & 9 Ci = 50pF 18 mw/
MHz
loL Output current1® Vin=Vpp OrVss 8 mA
(SI nk) VOL =04V
lon Output current™® ViN=Vpp OrVss -8 mA
(Source) Von =Vpp - 0.4V
Ippo Quiescent Supply Current Vpp =55V 10 HA
Mppo Quiescent Supply Current Delta For input under test 16 mA
ACTS V|N = VDD -2.1V
For all other inputs
V|N = VDD or VSS
VDD =55V
Cin Input capacitance ° f=1MHz @ OV 15 pF
Cout Output capacitance ° f=1MHz @ OV 15 pF
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UT54ACS27/UT54ACTS27

Notes:

1.Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: V,y = V,y(min) + 20%, - 0%; V= V,_(max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,4(min) and V; (max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density <5.0E5 amps/cm?, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vgg
at frequency of IMHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All specifications valid for radiation dose < 1E6 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.

AC ELECTRICAL CHARACTERISTICS 2
(Vpp = 5.0V #10%; Vgg = OV 1,-55°C < T < +125C)

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tpHL Input to Yn 1 15 ns
tpL H Input to Yn 1 13 ns

Notes:

1. Maximum allowable relative shift equals 50mV.
2. All specifications valid for radiation dose < 1E6 rads(Si).
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UT54ACS34/UT54ACTS34

Radiation-Hardened
Hex Noninverting Buffers

FEATURES PINOUTS
* 1.2pradiation-hardened CMOS 14-Pin DIP
- Latchup immune Top View
¢ High speed
.Lgsp i ALt []1 14 ] vy
.ow power consumption w2 1300 e
¢ Single 5 volt supply ar 3 1201 ve
* Available QML Q or V processes v2 L]a 11 ]as
* Flexible package a3 []5 10 1vys
- 14-pin DIP va [ ]e 9] as
- 14-lead flatpack Ves |7 8 1 va
DESCRIPTION

TheUT54ACS34 andthe UT54A CT S34 arehex noninvertering

o . 14-Lead Flatpack
buffers. The circuits perform the Boolean functions Y = A.

Top View
The devices are characterized over full military temperature
FUNCTION TABLE i 2 Ao
Ap C_—_———J3 12 ———Y6
INPUT OUTPUT yo C—_———J4 11 —_———3A5
A v A3 C—_——J5 10 ———3VY5
 — I—
H H Y3 6 9 A4
Vee C— 7 g ——va
L L SS
LOGIC SYMBOL LOGIC DIAGRAM
1
Al %)— 1 4? Y1
A B @ Al T Y1
Az O _(6) g
(9) (8)
A4 Y4 A2 Y2
as (1) (10) g
(13) 12)
A6 Y6 A3 —— Y3
Note:
1. Logic symboal in accordance with ANSI/IEEE standard 91-1984 and Ad Y4
IEC Publication 617-12.
A5 —— Y5
A6 —— Y6
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RADIATION HARDNESS SPECIFICATIONS ?

UT54ACS34/UT54ACTS34

PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold 2 80 MeV-cm?/mg
SEL Threshold 120 MeV-cm?/mg

Neutron Fluence 1.0E14 n/cm?

Notes:

1. Logic will not latchup during radiation exposure within the limits defined in the table.

2. Device storage elements are immune to SEU affects.

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER LIMIT UNITS
Vb Supply voltage -0.3t07.0 \%
Vio Voltage any pin -3toVpp +.3 \Y,
Tsro Storage Temperature range -65 to +150 ‘C

T; Maximum junction temperature +175 C
Ts L ead temperature (soldering 5 seconds) +300 C
O Thermal resistance junction to case 20 °CIW

I DC input current +10 mA
Pb Maximum power dissipation 1 W

Note:

1. Stresses outside the listed absol ute maximum ratings may cause permanent damage to the device. Thisisastressrating only, functional operation of the device
at these or any other conditions beyond limits indicated in the operational sections is not recommended. Exposure to absolute maximum rating conditions for

extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage 45t05.5 \%
\AIN Input voltage any pin 0toVpp \Y

Te Temperature range -55to + 125 ‘C

RadHard MSI Logic
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UT54ACS34/UT54ACTS34

DC ELECTRICAL CHARACTERISTICS /
(Vpp = 5.0V #10%; Vgg= OV 6, -55°C < T < +125°C)

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage
ACTS 0.8 v
ACS 3Vpp
Vi High-level input voltage
ACTS SVpp \4
ACS Npp
N Input leakage current
ACTS/IACS V|N :VDD or VSS -1 1 LlA
VoL Low-level output voltage 3
ACS loL = 100pA 0.25
Von High-level output voltage 3
ACTS IOH =-8.0mA '7VDD Vv
ACS lon = -100uA Vpp - 0.25
los Short-circuit output current 2.4
loL Output current1® Vin=Vpp OrVss 8 mA
(SI nk) VOL =04V
lon Output current™® ViN=Vpp OrVss -8 mA
(Source) Von = Vpp - 0.4V
Piotal Power dissipation 2 & 9 Ci = 50pF 18 mw/
MHz
Ippo Quiescent Supply Current Vpp =55V 10 HA
Mppo Quiescent Supply Current Delta For input under test 16 mA
ACTS V|N = VDD -2.1V
For all other inputs
V|N = VDD or VSS
VDD =55V
Cin Input capacitance ° f=1MHz @ OV 15 pF
Cout Output capacitance ° f=1MHz @ OV 15 pF
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UT54ACS34/UT54ACTS34

Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: V1 = V,x(min) + 20%, - 0%; V| = V,_(max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,y(min) and V; (max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density <5.0E5 amps/cm?, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vgg
at frequency of IMHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All specifications valid for radiation dose < 1E6 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.

AC ELECTRICAL CHARACTERISTICS 2
(Vpp = 5.0V #10%; Vgg= OV 1, -55°C < T < +125°C)

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tpHL Input to Yn 1 11 ns
tpLH Input to Yn 1 11 ns

Notes:

1. Maximum allowable relative shift equals 50mV.
2. All specifications valid for radiation dose < 1E6 rads(Si).
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UT54ACS54/UT54ACTS54

Radiation-Hardened
4-\Wide AND-OR-INVERT Gates

FEATURES

 1.2p radiation-hardened CMOS
- Latchup immune
 High speed
» Low power consumption
* Single 5 volt supply
» Available QML Q or V processes
» Flexible package
- 14-pin DIP
- 14-lead flatpack

DESCRIPTION

The UT54ACS54 and the UT54ACTS54 are 4-wide AND-OR-

INVERT gates. The devices perform the Boolean function:

Y = AB+CD+EF+GH

The devices are characterized over full military temperature

range of -55°C to +125°C.
FUNCTION TABLE

INPUT OUTPUT
A B C D E F G H Y
H H X X X X X X L
X X H H X X X X L
X X X X H H X X L
X X X X X X H H L
L X L X L X L X H
X L X L X L X L H
LOGIC SYMBOL

A OR. & >1

g (13) |

C @ &

o G |

)N ~ (8)

NG

G /. &

L, a0

Note:

1. Logic symbol in accordance with ANSI/IEEE standard 91-1984 and

IEC Publication 617-12.

PINOUTS

Mmoo »

NC

Mmoo >
HiNIEIRINIEE

N o 0o WN P

NC

14-Pin DIP
Top View

14
13
12
11
10

9

8

1 Voo
1B
I NC
1 NC
[ 1H
16
Y%

14-Lead Flatpack

LOGIC DIAGRAM

e

Top View
C————— 41 14— Vpp
1, 13/——8
13 12— NC
C————— 14 11 [—NC
15 10fF—7H
— G
— vy
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RADIATION HARDNESS SPECIFICATIONS ?

UT54ACS54/UT54ACTS54

PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold 2 80 MeV-cm?/mg
SEL Threshold 120 MeV-cm?/mg
Neutron Fluence 1.0E14 n/em?
Notes:
2 Dovics Slorage slemants areymmuns to SEU affegs, e e e
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER LIMIT UNITS
Vbb Supply voltage -0.3t07.0 \Y
Viio \oltage any pin -3to Vpp +.3 \Y
Tsto Storage Temperature range -65 to +150 °C
T, Maximum junction temperature +175 °C
Tis Lead temperature (soldering 5 seconds) +300 °C
O5c Thermal resistance junction to case 15.5 °CIW
I DC input current +10 mA
Pp Maximum power dissipation 3.2 W

Note:

1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. This is a stress rating only, functional operation of the device
at these or any other conditions beyond limits indicated in the operational sections is not recommended. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

2.PD=TS-TC/Q;c.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vbb Supply voltage 45t055 V
VIN Input voltage any pin 0to Vpp \Y

Tc Temperature range -55to + 125 °C

RadHard MSI Logic
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UT54ACS54/UT54ACTS54

DC ELECTRICAL CHARACTERISTICS ’

(Vpp = 5.0V £10%; Vgg = 0V 8, -55°C < T < +125°C)

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage !
ACTS 0.8 \
ACS 3Vbp
Vin High-level input voltage *
ACTS SVpp \
ACS "Vpp
N, Input leakage current
ACTS/ACS VIN = VDD or VSS -1 1 }lA
VoL Low-level output voltage 3
ACTS loL = 8.0mA 0.40 \Y,
ACS loL = 100puA 0.25
Vou High-level output voltage 3
ACTS IOH =-8.0mA .7VDD V
ACS loy = -100pA Vpp - 0.25
los Short-circuit output current 2
ACTS/ACS Vo = Vpp and Vgg -200 200 mA
Ptotal Power dissipation 289 Cp = 50pF 2.0 mw/
MHz
loL Output current!® VIn = Vpp 0 Vss 8 mA
(Sink) VoL =04V
lon Output current!® VIN = Vpp O Vgs -8 mA
(Source) Von = Vpp - 0.4V
Ipbg Quiescent Supply Current Vpp = 5.5V 10 pA
Alppg Quiescent Supply Current Delta For input under test 1.6 mA
ACTS V|N = VDD -2.1V
For all other inputs
VIN = Vpp O Vgs
VDD =55V
Cin Input capacitance ° f=1MHz @ OV 15 pF
Cout Output capacitance ° f=1MHz @ OV 15 pF
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UT54ACS54/UT54ACTS54

Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: Vi = V,y(min) + 20%, - 0%; V,_= V,_(max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,y(min) and V,,_(max).

Supplied as a design limit but not guaranteed or tested.

Per MIL-PRF-38535, for current density < 5.0E5 amps/cmz, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

Not more than one output may be shorted at a time for maximum duration of one second.

Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vgg
at frequency of 1MHz and a signal amplitude of 50mV rms maximum.

Maximum allowable relative shift equals 50mV.

All specifications valid for radiation dose < 1E6 rads(Si).

Power does not include power contribution of any TTL output sink current.

Power dissipation specified per switching output

0. This value is guaranteed based on characterization data, but not tested.

ar WD

Boo~No

AC ELECTRICAL CHARACTERISTICS 2
(Vpp = 5.0V +10%; Vgg = 0V 1, -55°C < T < +125°C)

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tpHL From any input to Y output 1 16 ns
toLH From any input to Y output 1 13 ns

Notes:

1. Maximum allowable relative shift equals 50mV.
2. All specifications valid for radiation dose < 1E6 rads(Si).
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UT54ACS74/UT54ACTS74

Radiation-Hardened
Dual D Flip-Flops with Clear & Preset

FEATURES

 1.2p radiation-hardened CMOS (ACS74) and 0.6um CRH
CMOS process (ACTS74)
- Latchup immune
 High speed
» Low power consumption
* Single 5 volt supply
» Available QML Q or V processes
 Flexible package
- 14-pin DIP (not available for the ACTS74)
- 14-lead flatpack

DESCRIPTION

The UT54ACS74 and the UT54ACTS74 contain two indepen-
dent D-type positive triggered flip-flops. A low level at the
Preset or Clear inputs sets or resets the outputs regardless of the
levels of the other inputs. When Preset and Clear are inactive
(high), data at the D input meeting the setup time requirement
is transferred to the outputs on the positive-going edge of the
clock pulse. Following the hold time interval, data at the D
input may be changed without affecting the levels at the outputs.

The devices are characterized over full military temperature
range of -55°C to +125°C.

FUNCTION TABLE

INPUTS OUTPUT

PRE CLR CLK D Q Q
L H X X H L
H L X X L H
L L X X H1 H1
H H T H H
H H T L H
H H L X Qo Qo

Note:

1. The output levels in this configuration are not guaranteed to meet the mini-
mum levels for Vg if the lows at preset and clear are near V| maximum.
In addition, this configuration is nonstable; that is, it will not persist when
either preset or clear returns to its inactive (high) level.

PINOUTS
14-Pin DIP
Top View
CLRL [|1 14 [ vpp
pt[ ]2 13 ]CcLR2
ciki )3 12 D2
PRE1 []4 11 ] cLk2
Q1[5 10 PREZ2
arl]e 9l lq2
Ves L] 7 s ] Q2

14-1 ead Flatpack

Top View

CLRIC————1 14—V

DLC———2 13— CLR2
CLKl1 C—3 12 ——nD2
PREL C————4 11— CLK2

QuLC_———5 10— PRE2

QI C———56 ) — e

(V7S — g —————q2

LOGIC SYMBOL
e — o
CLK1 c1
p1 @—Ip1 >~ (6) 57

cirr R

PRE2 EE_L)E —O

CLK2 2 |

CLR2

Note:
1. Logic symbol in accordance with ANSI/IEEE standard 91-1984 and IEC
Publication 617-12.
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UT54ACS74/UT54ACTS74

LOGIC DIAGRAM

PRE

CLR

CLK

e
¥

.
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UT54ACS74/UT54ACTS74
RADIATION HARDNESS SPECIFICATIONS ?

PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold 2 80 MeV—cmZ/mg
SEL Threshold 120 MeV-cm%/mg

Neutron Fluence 1.0E14 nfem?

Notes:
1. Logic will not latchup during radiation exposure within the limits defined in the table.
2. Device storage elements are immune to SEU affects.

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER LIMIT UNITS
Vbb Supply voltage -0.3t07.0 \Y
Vio \oltage any pin -0.3to Vpp +0.3 \Y
Tsto Storage Temperature range -65 to +150 °C
T, Maximum junction temperature +175 °C
Tis Lead temperature (soldering 5 seconds) +300 °C
O5c Thermal resistance junction to case 20 °C/w
I DC input current +10 mA
Pp Maximum power dissipation 1 W
Note:

1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. This is a stress rating only, functional operation of the device
at these or any other conditions beyond limits indicated in the operational sections is not recommended. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vpp Supply voltage 451055 V
VN Input voltage any pin 0to Vpp \%

Tc Temperature range -55to + 125 °C
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DC ELECTRICAL CHARACTERISTICS ’

(Vpp = 5.0V £10%; Vgg = 0V 8, -55°C < T < +125°C)

UT54ACS74/UT54ACTS74

SYMBOL PARAMETER CONDITION MIN MAX UNIT
ViL Low-level input voltage *
ACTS 0.8 v
ACS 0.3Vpp
Vi High-level input voltage
ACTS 0.5Vpp v
ACS 0.7Vpp
N Input leakage current
ACTSIACS Vi = Vpp OF Vs 1 1 uA
VoL Low-level output voltage 2
ACTS loL = 8.0mA 0.40 v
ACS lo, = 100pA 0.25
Vou High-level output voltage 2
ACTS IOH =-8.0mA O'YVDD V
ACS IOH = '1OOMA VDD -0.25
los Short-circuit output current 2.4
ACTS/ACS Vo = Vpp and Vgg -200 200 mA
loL Output currentt® Vin = Vpp O Vss 8 mA
(Smk) VOL =0.4V
lon Output current!® VIN = Vpp O Vs -8 mA
(Source) Von = Vpp - 0.4V
Ptotal Power dissipation 2 & 9 Cp = 50pF 1.9 mW/MHz
Ipbo Quiescent Supply Current Vpp = 5.5V 10 pA
Alppg | Quiescent Supply Current Delta For input under test 16 mA
ACTS VN = Vpp - 2.1V
For all other inputs
Vin = Vpp Or Vss
VDD =55V
Cin Input capacitance ° f=1MHz @ OV 15 pF
Cout | Output capacitance ° f=1MHz @ OV 15 pF
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UT54ACS74/UT54ACTS74

Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: Vi = V,y(min) + 20%, - 0%; V,_= V,_(max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,y(min) and V,,_(max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL;PRF-38535, for current density < 5.0E5 amps/cmz, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not mF())re than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vg
at a frequency of 1MHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All specifications valid for radiation dose < 1E6 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.
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AC ELECTRICAL CHARACTERISTICS ?
(Vpp = 5.0V +10%; Vg = 0V 1, -55°C < T, < +125°C)

UT54ACS74/UT54ACTS74

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tPHL CLKto Q, 6 3 21 ns
tpLH CLKt0Q,Q 1 20 ns
tpLH PRE to Q 1 15 ns
tpHL PRE to Q 3 19 ns
tPHL CLRtoQ 3 19 ns
tpLH CLRtoQ 1 15 ns
fmax Maximum clock frequency 71 MHz
tsu1 PRE or CLR inactive 5 ns

Setup time before CLK T
tsuo Data setup time before CLK T 5 ns
3 Data hold time after CLK T 2 ns
tyw Minimum pulse width 7 ns
PRE or CLR low
CLK high
CLK low
Notes:
1. Maximum allowable relative shift equals 50mV.
2. All specifications valid for radiation dose < 1E6 rads(Si).
3. Based on characterization, hold time (t) of Ons can be assumed if data setup time (tgy,) is >10ns. This is guaranteed, but not tested.
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UT54ACS85/UT54ACTS85

Radiation-Hardened
4-Bit Comparators

FEATURES LOGIC SYMBOL
¢ 1.2y radiation-hardened CMOS CoMP
- Latchup immune Ao 120 1,
 High speed ar 42—,
¢ Low power consumption Az U3
« Single 5 volt supply Az 8 < —@ (a<B)ouT
e Available QML Q or V processes (A<BIN P =8 (A=B)OUT
« Flexible package A=y B > —B (asgjout
- 16-pin DIP (A>B)IN @,
- 16-lead flatpack Bo &—1,
DESCRIPTION s B g
gy (4)
The UT54ACS85 and the UT54A CTS85 are 4-bit magnitude @ |
: : . B3 3
comparators that perform comparison of straight binary and Note:
straight BCD (8-4-2-1) codes. Three fully decoded decisions 1. Logic symbol in accordance with ANSI/IEEE standard 91-1984 and |EC
about two 4-bit words (A, B) are made and are externally avail- Publication 617-12.
able at three outputs. Devicesarefully expandableto any num- PINOUTS
ber of bits without external gates. The cascading paths of the .
devices are implemented with only atwo-gate-level delay to 16-Pin _DI P
reduce overall comparison times for long words. An aternate Top View
method of cascadi ng Whichfurther reducesthe comparisontime Ball1 16 [ Voo
is shown in the typical application data. a<gn ] 2 15 [ A3
The devices are characterized over full military temperature (a=B)Nn |3 14 B2
range of -55°C to +125°C. ws-Byn L] 4 131 A2
(asBout L5 12[]1A1
(a=Bout L6 11[1B1
(a<Bout [] 7 10 [] A0
Ves |8 98B0

16-Lead Flatpack
Top View

B3 11 16— Vvpp
(A<BJIN——J2 15— 1 A3
(A=B)IN C——3 14[—— 1B2
(A>BINC—————14 13— 1 A2

(A>B)OUT 15 12— 1A1
(A=B)OUT C————16 11— B1
(A<BjouT ———7 10— A0

Vgg 18 o Rmo
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UT54ACS85/UT54ACTS85

FUNCTION TABLE

COMPARING INPUTS CASCADING INPUTS OUTPUTS
A3, B3 A2, B2 Al,B1 A0, BO A>B A<B A=B A>B A<B A=B
A3>B3 X X X X X X H L L
A3<B3 X X X X X X L H L
A3=B3 A2>B2 X X X X X H L L
A3=B3 A2<B2 X X X X X L H L
A3=B3 A2=B2 Al1>B1 X X X X H L L
A3=B3 A2=B2 Al<B1 X X X X L H L
A3=B3 A2=B2 Al1=B1 A0>BO X X X H L L
A3=B3 A2=B2 Al1=B1 A0<BO X X X L H L
A3=B3 A2=B2 Al1=B1 A0=B0O H L L H L L
A3=B3 A2=B2 Al1=B1 A0=BO L H L L H L
A3=B3 A2=B2 Al1=B1 A0=BO X X H L L H
A3=B3 A2=B2 Al1=B1 A0=B0O H H L L L L
A3=B3 A2=B2 Al1=B1 A0=B0O L L L H H L

LOGIC DIAGRAM

)

) §

(15)
A3
B3 1) D

&

O e

@

|

(13) \
T ama D %}D

(2)
A<B
)] ; N 6)
AZB () LA
A>B

(12) a8
Al
a0 D %}D

@)
A<B

(10)
po 0L ]

i

\ Q%HH i
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UT54ACS85/UT54ACTS85

RADIATION HARDNESS SPECIFICATIONS ?

PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold 2 80 MeV-cm?/mg
SEL Threshold 120 M ev_cmZ/mg
Neutron Fluence 1.0E14 n/cm?
Notes:
1. Logic will not latchup during radiation exposure within the limits defined in the table.
2. Device storage elements are immune to SEU affects.
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER LIMIT UNITS
Vb Supply voltage -0.3t07.0 \%
Vio Voltage any pin -3toVpp +.3 \Y,
Tsro Storage Temperature range -65 to +150 ‘C
T; Maximum junction temperature +175 C
Ts L ead temperature (soldering 5 seconds) +300 C
O3 Thermal resistance junction to case 20 °CIW
I DC input current 10 mA
Pb Maximum power dissipation 1 W

Note:

1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. Thisisastress rating only, functional operation of the device
at these or any other conditions beyond limits indicated in the operational sectionsis not recommended. Exposure to absolute maximum rating conditions for

extended periods may affect device reliability.
RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage 45t05.5 \%
VN Input voltage any pin 0toVpp \Y,

Te Temperature range -55to + 125 ‘C
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DC ELECTRICAL CHARACTERISTICS ’
(Vpp = 5.0V 210%; Vgg= OV 8, -55C < T < +125°C)

UT54ACS85/UT54ACTS85

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage
ACTS 0.8 v
ACS 3Vpp
Vi High-level input voltage
ACTS SVpp \4
ACS Npp
N Input leakage current
ACTS/IACS V|N :VDD or VSS -1 1 LlA
VoL Low-level output voltage 3
ACS loL = 100pA 0.25
Von High-level output voltage 3
ACTS IOH =-8.0mA '7VDD Vv
ACS lop = -100uA Vpp - 0.25
los Short-circuit output current 2.4
loL Output current1® Vin=Vpp OrVss 8 mA
(SI nk) VOL =04V
lon Output current™® ViN=Vpp OrVss -8 mA
(Source) Von = Vpp - 0.4V
Piotal Power dissipation 2 & 9 Ci = 50pF 2.3 mw/
MHz
Ippo Quiescent Supply Current Vpp =55V 10 HA
Mppo Quiescent Supply Current Delta For input under test 16 mA
ACTS V|N = VDD -2.1V
For all other inputs
V|N = VDD or VSS
VDD =55V
Cin Input capacitance ° f=1MHz @ OV 15 pF
Cout Output capacitance ° f=1MHz @ OV 15 pF
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UT54ACS85/UT54ACTS85

Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: V= V,x(min) + 20%, - 0%; V| = V,_(max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,y(min) and V; (max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density <5.0E5 amps/cm?, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vgg
at frequency of IMHz and a signal amplitude of 50mV rms maximum

7. All specifications valid for radiation dose < 1E6 rads(Si).

6. Maximum allowable relative shift equals 50mV.

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.
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AC ELECTRICAL CHARACTERISTICS 2
(Vpp = 5.0V 310%; Vg = OV 1, -55°C < T < +125°C)

UT54ACS85/UT54ACTS85

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tpHL An, Bnto (A<B)out 2 22 ns
tp H An, Bnto (A<B)out 2 16 ns
tpHL An, Bnto (A=B)out 2 17 ns
tpL H An, Bnto (A=B)out 2 16 ns
tpHL An, Bnto (A>B)out 2 18 ns
tp H An, Bnto (A>B)out 2 16 ns
teHL (A<B)in: (A=B)in to (A>B)ouT 2 17 ns
teLH (A<B)in: (A=B)in to (A>B)ouT 2 15 ns
tpHL (A=B)n to (A=B)out 2 13 ns
teLH (A=B)\ to (A=B)ouT 1 15 ns
tpHL (A>B)in, (A=B)iy to (A<B)our 2 17 ns
teLH (A>B)|n, (A=B)in to (A<B)out 2 15 ns

Notes:
1. Maximum allowable relative shift equals 50mV.
2. All specifications valid for radiation dose < 1E6 rads(Si)
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UT54ACS86/UT54ACTS86

Radiation-Hardened
Quadruple 2-Input Exclusive OR Gates

FEATURES

* 1.2pradiation-hardened CMOS
- Latchup immune

» High speed
» Low power consumption
» Single 5 volt supply
» Available QML Q or V processes
» Flexible package

- 14-pin DIP

- 14-lead flatpack
DESCRIPTION

The UT54A CS86 and the UT54ACT S86 are quadruple 2-input
exclusive OR gates. The devices perform the Bool ean function
Y = A®B = AB + AB in positive logic.

An application is as a true/complement element. If one of the

inputsislow, the other input will be reproduced in true form at
the output. If one of the inputsis high, the signal on the other

input will be reproduced inverted at the output.

The devices are characterized over full military temperature
range of -55°C to +125°C.

FUNCTION TABLE

INPUTS OUTPUT
A B \%
L L L
L H H
H L H
H H L
LOGIC SYMBOL
Al @ =1 (3)
B1 2 — Y1
[CON
A2
B2 (O — vz
A3 @ (8) v3
B3 (10) |
A4 a2 | (11) va
B4 as) |

Note:
1. Logic symbol in accordance with ANSI/IEEE standard 91-1984 and |EC
Publication 617-12.

PINOUTS

Al
B1
Y1
A2
B2
Y2

LOGIC DIAGRAM

14-Pin DIP

Top View
ALY 4[] vy,
Bt ]2 13[]pa
vil[]3 12[ ] a4
a4 11 Jvg
B2 |5 10[] g3
v2 |6 9l ] a3
Ves |7 8[1vs

14-1 ead Flatpack

Top View
— R
[ — 13
———8 12
——4 1
———————5 10
16 9
— 7

Al
B1

A2
B2

A3
B3

A4
B4

I Voo
1 pa
I V|
I 7
1 RB3
1 A3

8 ——v3
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RADIATION HARDNESS SPECIFICATIONS ?

UT54ACS86/UT54ACTS86

PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold 2 80 MeV-cm?/mg
SEL Threshold 120 MeV-cm?/mg

Neutron Fluence 1.0E14 n/cm?

Notes:

1. Logic will not latchup during radiation exposure within the limits defined in the table.
2. Device storage elements are immune to SEU affects.

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage -0.3t07.0 \%
Vio Voltage any pin -3toVpp +.3 \Y,
Tsre Storage Temperature range -65 to +150 ‘C

T; Maximum junction temperature +175 C
Tis L ead temperature (soldering 5 seconds) +300 C
O3 Thermal resistance junction to case 20 °CIW

I DC input current 110 mA
Pp Maximum power dissipation 1 W

Note:

1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. Thisisastress rating only, functional operation of the device
at these or any other conditions beyond limits indicated in the operational sectionsis not recommended. Exposure to absolute maximum rating conditions for

extended periods may affect device reliability.
RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage 45t05.5 \%
\AIN Input voltage any pin 0toVpp \Y

Te Temperature range -55to + 125 ‘C

Rad-ard MSI Logic
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UT54ACS86/UT54ACTS86

DC ELECTRICAL CHARACTERISTICS /
(Vpp = 5.0V #10%; Vgg= OV 6, -55°C < T < +125°C)

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage
ACTS 0.8 v
ACS 3Vpp
Vi High-level input voltage
ACTS SVpp \4
ACS Npp
N Input leakage current
ACTS/IACS V|N :VDD or VSS -1 1 LlA
VoL Low-level output voltage 3
ACS loL = 100pA 0.25
Von High-level output voltage 3
ACTS IOH =-8.0mA '7VDD Vv
ACS lon = -100uA Vpp - 0.25
los Short-circuit output current 2.4
loL Output current1® Vin=Vpp OrVss 8 mA
(SI nk) VOL =04V
lon Output current™® ViN=Vpp OrVss -8 mA
(Source) Von = Vpp - 0.4V
Piotal Power dissipation 2 & 9 Ci = 50pF 18 mw/
MHz
Ippo Quiescent Supply Current Vpp =55V 10 HA
Mppo Quiescent Supply Current Delta For input under test 16 mA
ACTS V|N = VDD -2.1V
For all other inputs
V|N = VDD or VSS
VDD =55V
Cin Input capacitance ° f=1MHz @ OV 15 pF
Cout Output capacitance ° f=1MHz @ OV 15 pF
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UT54ACS86/UT54ACTS86

Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: V1 = V,x(min) + 20%, - 0%; V=V, (max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,y(min) and V; (max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density <5.0E5 amps/cm?, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vgg
at frequency of IMHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All specifications valid for radiation dose < 1E6 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.

AC ELECTRICAL CHARACTERISTICS 2
(Vpp = 5.0V #10%; Vgg= OV 1, -55°C < T < +125°C)

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tpHL Data to input 1 14 ns
tpL H Data to input 1 13 ns

Notes:

1. Maximum allowable relative shift equals 50mV.
2. All specifications valid for radiation dose < 1E6 rads(Si).
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UT54ACS109/UT54ACTS109

Radiation-Hardened
Dual J-K Flip-Flops

FEATURES

e 1.2u radiation-hardened CMOS (ACTS109) and 0.6y CRH
CMOS process (ACS109)
- Latchup immune
 High speed
» Low power consumption
* Single 5 volt supply
» Available QML Q or V processes
 Flexible package
- 16-pin DIP (not available for ACS109)
- 16-lead flatpack

DESCRIPTION

The UT54ACS109 and the UT54ACTS109 are dual J-K posi-
tive triggered flip-flops. A low level at the preset or clear inputs
sets or resets the outputs regardless of the other input levels.
When preset and clear are inactive (high), data at the J and K
input meeting the setup time requirements are transferred to the
outputs on the positive-going edge of the clock pulse. Following
the hold time interval, data at the J and K input can be changed
without affecting the levels at the outputs. The flip-flops can
perform as toggle flip-flops by grounding K and tying J high.

They also can perform as D flip-flops if Jand K are tied together.

The devices are characterized over full military temperature
range of -55°C to +125°C.

FUNCTION TABLE

INPUTS OUTPUT
PRE CLR CLK J K Q Q
L X X X H L
H L X X X L H
L L X X X | HT Rt
H H T L L L H
H H T H L Toggle
H H T L H No Change
H H 0 H H H L
H H L X X No Change

Note:
1. The output levels in this configuration are not guaranteed to meet the mini-
mum levels for Vg if the lows at preset and clear are near V;;_ maximum. In

Dec. 1, 2003

addition, this configuration is nonstable; that is, it will not persist when either
preset or clear returns to its inactive (high) level.

PINOUTS
16-Pin DIP
Top View
clrt []1 16 [ ]vpp
32 15[ JcLr2
k1 03 14
cik1 L] 4 13 Jk2
PREL [|5 12 []cLk2
o1 []6 11 [1PrRE2
Qi [|7 110[Jq2
Ves [ 8 9 1aq2

16-Lead Flatpack

Top View
CLRL —————1 16— Vpp
g C——2 15[ ———1CLR2
Kl C———3 14—
ClK1 T4 18— 1K2
PREL C_———5 12 [ ——— CLK2
Qu C——16 11— PRE2
QL C—7 10— Q2
Vgg 18 ] — S
LOGIC SYMBOL
== (B
PRE1 S (6)
i1 B J1 ot
4)
CLK1 Cc1l
—= 1 1
— (11
PRE2 (1)~ 10
32 (14 | _(_)QZ
12
cLke @2 |
—
2 1] ~ 05
CLR2

Note:
1. Logic symbol in accordance with ANSI/IEEE standard 91-1984 and
IEC Publication 617-12.
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UT54ACS109/UT54ACTS109

LOGIC DIAGRAM

PRE J — Y ~ —

] — = I

CLR

RADIATION HARDNESS SPECIFICATIONS !

PARAMETER LIMIT UNITS
Total Dose 1.0E6 (ACTS109) rads(Si)
5.0E5 (ACS109)
SEU Threshold 2 80 MeV—cmZ/mg
SEL Threshold 120 MeV-cm%/mg
Neutron Fluence 1.0E14 n/em?

Notes:
1. Logic will not latchup during radiation exposure within the limits defined in the table.
2. Device storage elements are immune to SEU affects.

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER LIMIT UNITS
Vbb Supply voltage -0.3t07.0 \Y
Vio Voltage any pin -3toVpp +.3 \%
Tsto Storage Temperature range -65 to +150 °C

T, Maximum junction temperature +175 °C
Tis Lead temperature (soldering 5 seconds) +300 °C
O5c Thermal resistance junction to case 20 °CIW

I DC input current +10 mA
Pp Maximum power dissipation 1 W

Note:

1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. This is a stress rating only, functional operation of the device
at these or any other conditions beyond limits indicated in the operational sections is not recommended. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.
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UT54ACS109/UT54ACTS109

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vbb Supply voltage 45t055 \Y
VN Input voltage any pin 0to Vpp \%

Tc Temperature range -55t0 + 125 °C

63

RadHard MSI Logic



DC ELECTRICAL CHARACTERISTICS ’

(Vpp = 5.0V £10%; Vgg = 0V 8, -55°C < T < +125°C)

UT54ACS109/UT54ACTS109

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage *
ACTS 0.8 v
ACS 3Vpp
Vin High-level input voltage
ACTS SVpp \
ACS "Vbp
N Input leakage current
ACTSIACS Vi = Vpp OF Vs 1 1 uA
VoL Low-level output voltage 3
ACTS loL = 8.0mA 0.40 v
ACS lo, = 100pA 0.25
Vou High-level output voltage 2
ACTS IOH =-8.0mA .7VDD V
ACS lop = -100pA Vpp - 0.25
los Short-circuit output current 2.4
ACTS/ACS Vo = Vpp and Vgg -200 200 mA
loL Output current!® VIn = Vpp 0 Vss 8 mA
(Sink) VoL = 0.4V
lon Output current!® VIN = Vpp O Vgs -8 mA
(Source) Vou = Vpp - 0.4V
Ptotal Power dissipation 2 & Cp = 50pF 2.0 mw/
MHz
Ipbg Quiescent Supply Current Vpp = 5.5V 10 pA
Alppg Quiescent Supply Current Delta For input under test 1.6 mA
ACTS VN = Vpp - 2.1V
For all other inputs
Vin = Vpp Or Vss
VDD =55V
Cin Input capacitance ° f=1MHz @ OV 15 pF
Cout Output capacitance ° f=1MHz @ OV 15 pF
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UT54ACS109/UT54ACTS109

Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: Vi = V,y(min) + 20%, - 0%; V,_= V,_(max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,y(min) and V,,_(max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density < 5.0E5 amps/cmz, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vg
at frequency of 1MHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All ACTS specifications are valid for radiation dose <1E6 rads(Si), and all ACS specifications are valid for radiation dose <5E5 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.
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AC ELECTRICAL CHARACTERISTICS ?
(Vop = 5.0V +10%; Vgg = 0V 1, -55°C < T < +125°C)

UT54ACS109/UT54ACTS109

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
toyL CLKt0Q,Q 5 27 ns
tpLH CLKt0Q,Q 4 23 ns
toL PRE to Q 1 16 ns
tpHL PRE to Q 1 19 ns
toyL CLRtoQ 2 19 ns
tpLH CLRto Q 2 16 ns
fmAx Maximum clock frequency 62 MHz
tsu1 PRE or CLR inactive 5 ns

Setup time before CLK T
tsuz Data setup time before CLKT 5 ns
3 Data hold time after CLK T 3 ns
tyy Minimum pulse width 8 ns
PRE or CLR low
CLK high
CLK low
Notes:

1. Maximum allowable relative shift equals 50mV.
2. Forthe ACTS version, all specifications are valid for radiation dose <1E6 rads(Si). For the ACS version, all specifications are valid for radiation dose <5E5 rads(Si).
3. Based on characterization, hold time (t) of Ons can be assumed if data setup time (tgy,) is >10ns. This is guaranteed, but not tested.

RadHard MSI Logic
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UT54ACS132/UT54ACTS132

Radiation-Hardened
Quadruple 2-Input NAND Schmitt Triggers

FEATURES

» 1.2p radiation-hardened CMOS (ACTS 132) and 0.6 CRH
CMOS process (ACS132)
- Latchup immune

 High speed

* Low power consumption

 Single 5 volt supply

» Available QML Q or V processes

 Flexible package
- 14-pin DIP (not available for the ACS132)
- 14-lead flatpack

DESCRIPTION

The UT54ACS132 and the UT54ACTS132 are 2-input NAND
gates with Schmitt Trigger input levels. A high applied on both
the inputs forces the output to a low state.

The devices are characterized over full military temperature
range of -55°C to +125°C.

FUNCTION TABLE

INPUTS OUTPUT
An Bn Yn

I T r—
I r I r—
r I I T

LOGIC SYMBOL

Al a &

4
@ )
B2 B) | Y2
A3 Ga___ I~ (8) v3
B3 (10) |

12
Ad Ij— —an .,
B4

Note:
1. Logic symbol in accordance with ANSI/IEEE standard 91-1984
and IEC Publication 617-12.

PINOUTS

Al
Bl
Y1
A2
B2
Y2

N o o~ W N B

Dec. 1, 2003

14-Pin DIP

Top View
AL |1 14 [ Jvpp
Bt ]2 13[ Ipa
vi[]3  12[ T a4
A2 ]4 11 1va
B2 []5 10[ B3
v2 []6 9 1a3
Vss []7 8 1vs

14-1 ead Flatpack
Top View

14
13
12
11
10

9

8

I Voo
I— - |
I .V
 lvs4
1 BRB3
1 A3
1 vy3

LOGIC DIAGRAM

Al
B1

A2
B2

A3
B3

A4
B4
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RADIATION HARDNESS SPECIFICATIONS ?

UT54ACS132/UT54ACTS132

PARAMETER LIMIT UNITS
Total Dose 1.0E6 (ACTS132) rads(Si)
5.0E5 (ACS132)
SEU Threshold 2 80 MeV—cmzlmg
SEL Threshold 120 MeV-cm%/mg
Neutron Fluence 1.0E14 n/em2

Notes:

1. Logic will not latchup during radiation exposure within the limits defined in the table.

2. Device storage elements are immune to SEU affects.

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER LIMIT UNITS
Vpop Supply voltage -0.3t07.0 V
Vio Voltage any pin -3toVpp +.3 \Y
Tsto Storage Temperature range -65 to +150 °C

T, Maximum junction temperature +175 °C
Tis Lead temperature (soldering 5 seconds) +300 °C
O Thermal resistance junction to case 20 °CIW

I DC input current +10 mA
Pp Maximum power dissipation 1 W

Note:

1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. This is a stress rating only, functional operation of the device
at these or any other conditions beyond limits indicated in the operational sections is not recommended. Exposure to absolute maximum rating conditions for

extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vbb Supply voltage 45t055 \Y
VN Input voltage any pin 0to Vpp \%

Tc Temperature range -55to + 125 °C

RadHard MSI Logic
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UT54ACS132/UT54ACTS132

DC ELECTRICAL CHARACTERISTICS 7
(Vpp = 5.0V £10%; Vgg = 0V 8, -55°C < T < +125°C)

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vot i Tri " P
T ScAhg_i_téTrlgger, positive going - threshold 295 v
ACS Vpp
Vr Schmitt Trigger, negative going * threshold
0.5 V
ACTS 3V
ACS ~¥DD
VH Schmitt Trigger, typical range of hysteresis 2 \4
ACTS 93 93
ACS ) )
N Input leakage current
ACTS/A S V|N = VDD or VSS -1 1 },LA
V 2 3
oL L(,)AWC'II'e%/eI output voltage lo, = 8.0mA 0.40 v
ACS loL = 100pA 0.25
Vou High-level output voltage 3 _
ACTS IOH =-8.0mA '7VDD V
ACS lon = -100pA Vpp - 0.25
I _ri . 2 ’4
0s Srjgcr:tTcSl;%JétSoutput current Vo = Vpp and Vss 2200 200 mA
loL Output current!® Vin = Vpp Or Vss 8 mA
(Slnk) VOL =0.4V
lon Output currentt® Vin = Vpp Or Vs -8 mA
(Source) Vou = Vpp - 0.4V
P a0 2,8,9 C, = 50pF 1.9 mw/
total Power dissipation L i
Ipbg Quiescent Supply Current Vpp = 5.5V 10 pA
Alppg Quiescent Supply Current Delta For input under test 31 mA
ACTS V|N = VDD -21V
For all other inputs
VIN = Vpp O Vgs
VDD =55V
Cin Input capacitance ° f=1MHz @ OV 15 pF
Cout Output capacitance ° f=1MHz @ OV 15 pF

69

RadHard MSI Logic




UT54ACS132/UT54ACTS132

Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: Vi = V,y(min) + 20%, - 0%,; V,_ = V,_(max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,y(min) and V,_(max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density < 5.0E5 amps/cm?, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vg
at frequency of 1MHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All ACTS specifications are valid for radiation dose <1E6 rads(Si), and all ACS specifications are valid for radiation dose <5E5 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.

AC ELECTRICAL CHARACTERISTICS ?
(Vpp = 5.0V +10%; Vg = 0V 1, -55°C < T¢ < +125°C)

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
thHL Input to Yn 2 15 ns
tpLH Input to Yn 2 12 ns

Notes:

1. Maximum allowable relative shift equals 50mV.
2. Forthe ACTS version, all specifications are valid for radiation dose <1E6 rads(Si). For the ACS version, all specifications are valid for radiation dose <5E5 rads(Si).
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UT54ACS138/UT54ACTS138

Radiation-Hardened
3-Line to 8-Line Decoders/Demultiplexers

FEATURES PINOUTS
* 1.2pradiation-hardened CMOS 16-Pin DIP
- Latchup immune Top View
» High speed
» Low power consumption Ald1 16 [ vpp
« Single 5 volt supply BLl2 15[1%0
« Available QML Q or V processes _cls wpPdwu
« Flexible package Ga s 13 1¥v2
- 16-pinDIP Ge Lls 12[]1V3
- 16-lead flatpack c1le 11[1va
DESCRIPTION v L7 o[ 1vs
Vss |8 9[]ve
The UT54ACS138 and the UT54ACTS138 3-line to 8-line de-
coders/demultipl exersare designed tg be usegl inl high-perfgr- 16-Lead Flatpack
mance memory-decoding or data-routing applicationsrequiring Top View
very short propagation delay times.
The conditions at the binary select inputs and the three enable Ab——1 16— Vpp
inputs select one of eight output lines. Two active-low and one BL— 2 B—— vo
active-high enable inputs reduce the need for external gates of [ S “E————iv
inverterswhen expanding. A 24-linedecoder can beimplement- G2A 14 BE—¥2
edwithout external invertersand a32-linedecoder requiresonly G2B 15 12— v3
oneinverter. An enableinput can be used as a data input for Gl T————16 [ — V7
demulltiplexing applications. Y7 C——7 10— ¥5
: : o VR — 1 Ve
The devices are characterized over full military temperature ss 8 9 v6
range of -55°C to +125°C.
FUNCTION TABLE
ENABLE INPUTS SELECT INPUTS OUTPUT
Gl G2A G2B C B A Yo Y1 Y2 Y3 Y4 Y5 Y6 Y7
X X H X X X H H H H H H H H
L X X X X X H H H H H H H H
X H X X X X H H H H H H H H
H L L L L L L H H H H H H H
H L L L L H H L H H H H H H
H L L L H L H H L H H H H H
H L L L H H H H H L H H H H
H L L H L L H H H H L H H H
H L L H L H H H H H H L H H
H L L H H L H H H H H H L H
H L L H H H H H H H H H H L
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LOGIC SYMBOL

) BIN/OCT

A 1 1 0 15 %
B @—» L DNag) o7
o — o INA3) 5
3 I>(2) 33

4 A1) o

c1 & & 5 >0 ¥5
TN EN 6 >0 vg
N —

- 7 >0 37

Note:

O w >

Gl

G2A

G2B

UT54ACS138/UT54ACTS138

1. Logic symbols in accordance with ANSI/IEEE standard 91-1984 and IEC Publication 617-12.

LOGIC DIAGRAM

ENABLE

V| Y

R @
c2B &

N

SELECT | @) >

c By

DMUX
6]
1 0 o 15
2
) 2 ¢6G 7 1 14
G, ) 13
3 12
4 DA
6 | g 5 (10)
@) I\ EN 6 >0
(7)
G) 7
15 %
14 ﬁ
13) 35
12 E
DATA
11) V2
10 E
9 Ve
07

YO

Y1

Y2

Y3
Y4

Y5
Y6
Y7
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UT54ACS138/UT54ACTS138

RADIATION HARDNESS SPECIFICATIONS ?

PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold 2 80 MeV-cm?/mg
SEL Threshold 120 MeV-cm?/mg

Neutron Fluence 1.0E14 n/cm?

Notes:
1. Logic will not latchup during radiation exposure within the limits defined in the table.

2. Device storage elements are immune to SEU affects.

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage -0.3t07.0 \%
Vio Voltage any pin -3toVpp+.3 \Y
Tsre Storage Temperature range -65 to +150 ‘C

T, Maximum junction temperature +175 C
Tis L ead temperature (soldering 5 seconds) +300 C
O Thermal resistance junction to case 20 °C/wW

I DC input current 110 mA
Pp Maximum power dissipation 1 W

Note:
1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. Thisisastress rating only, functional operation of the device

at these or any other conditions beyond limits indicated in the operational sectionsis not recommended. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage 45t05.5 \%
VN Input voltage any pin 0toVpp \Y,

Te Temperature range -55to + 125 ‘C
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DC ELECTRICAL CHARACTERISTICS /
(Vpp = 5.0V 210%; Vgg= OV 6, -55°C < T < +125°C)

UT54ACS138/UT54ACTS138

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage
ACTS 0.8 v
ACS 3Vpp
Vi High-level input voltage *
ACTS SVpp \4
ACS Npp
N Input leakage current
ACTS/IACS V|N :VDD or VSS -1 1 HA
VoL Low-level output voltage 3
ACS loL = 100pA 0.25
Von High-level output voltage 3
ACTS IOH =-8.0mA '7VDD Vv
ACS oy = -100pA Vpp - 0.25
los Short-circuit output current 2.4
loL Output current1® Vin=Vpp OrVss 8 mA
(SI nk) VOL =04V
lon Output current™® ViN=Vpp OrVss -8 mA
(Source) Von =Vpp - 0.4V
Piotal Power dissipation % & ° C = 50pF 19 mw/
MHz
Ibpo Quiescent Supply Current Vpp = 5.5V 10 UA
Alppg | Quiescent Supply Current Delta For input under test 16 mA
ACTS V|N = VDD -2.1V
For all other inputs
V|N = VDD or VSS
VDD =55V
Cin Input capacitance ° f=1IMHz @ OV 15 pF
Cout | Output capacitance ® f=1IMHz @ OV 15 pF
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UT54ACS138/UT54ACTS138

Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: V1 = V,x(min) + 20%, - 0%; V= V,_(max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,y(min) and V; (max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density <5.0E5 amps/cm?, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vgg
at frequency of IMHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All specifications valid for radiation dose < 1E6 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.
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AC ELECTRICAL CHARACTERISTICS 2
(Vpp = 5.0V #10%; Vgg= OV 1, -55°C < T < +125°C)

UT54ACS138/UT54ACTS138

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tpHL Binary Select to output Yn 2 15 ns
to K Binary Select to output Yn 2 15 ns
tpHL Enable to output Yn 2 17 ns
to K Enable to output Yn 2 14 ns
Notes:
1. Maximum allowable relative shift equals 50mV.
2. All specifications valid for radiation dose < 1E6 rads(Si).
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UT54ACS139/UT54ACTS139

Radiation-Hardened

FEATURES PINOUTS
16-Pin DIP
Top View
1.2p radiation-hardened CMOS iG[l1 168 v
- Latchup immune w2 15[ %D
+ High speed . BLls 1al]2a
» Low power consumption vol[la 13128
« Single 5 volt supply wv1 s 12 [12vo
+ Available QML Q or V processes 2 e  11[12v1
+ Flexible package 1v3[]7 10 [ 2v2
- 16-pin DIP Vss L8 o[ ]2v3
- 16-lead flatpack
DESCRIPTION 16-Lead Flatpack
The UT54ACS139 and the UT54ACTS139 are designed to be Top View
used i n high-performance memory-decoding or data-routing ap- _
o - . . 6 C—11 16 — v,
plications requiring very short propagation delay times. =
. _ o _ _ Py e— - B 1§ — e
The devices consist of two individual two-line to four-line de- B 3 14— 2a
codersin asingle package. The active-low enable input can be 150 14 13— 28
used as a data line in demultiplexing applications. 1y 5 12— 2v0
The devices are characterized over full military temperature 1@ L 16 11— ZE
range of -55°C to +125°C. 13 ———7 10— 2v2
Vg ————18 ) — T V7
FUNCTION TABLE
ENABLE SELECT OUTPUT
INPUTS INPUTS LOGIC DIAGRAM
G B A 0 Y1 Y2 Y3
H X H H H H o —
L L L L H H H — @) Fl: 1Yo
L L H H L H H e [ e
H L H H L H '4D1§L v
L H H H H H L 1A @ ol >
SELECT :DQL 73
18- o4 9> 1Y3 <
<
—| O
:r|33@2Y0
= _(15)4 —
% s
| 10 2Y2
(14) 1~
2A o> _
SELECT :DQL
(180 P 2Y3
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LOGIC SYMBOL

UT54ACS139/UT54ACTS139

@ XIY N 2 DMUX .
1A ) 1 o (5) 150 1A (—)—3 0 o o @ 175
113(—)——l 2 Oy 1|3(—)—1 1¢G3 NG Ry
16 Men 2 —(7) 1v2 1G6 2 O 175
3 —(1(2; 1Y3 a >0 33
S 2Y0 12 5%
1) — —
on 24 (1D 2Y1 oa (141 AL oY
10) — —
(13) ~.09 2Y2 (13) 10 535
2B 9 — 2B © .=
2G 2G
Note:
1. Logic symbolsin accordance with ANSI/IEEE Std 91-1984 and |EC Publication 617-12.
RADIATION HARDNESS SPECIFICATIONS ?
PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold ? 80 MeV-cmzlmg
Neutron Fluence 1.0E14 n/cm?
Notes:
1. Logic will not latchup during radiation exposure within the limits defined in the table.
2. Device storage elements are immune to SEU affects.
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage -0.3t07.0 \%
Vio Voltage any pin -3toVpp+.3 \Y
Tsro Storage Temperature range -65 to +150 ‘C
T; Maximum junction temperature +175 C
Tis L ead temperature (soldering 5 seconds) +300 C
O3 Thermal resistance junction to case 20 °CIW
I DC input current 110 mA
Pp Maximum power dissipation 1 W

Note:

1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. Thisisastress rating only, functional operation of the device
at these or any other conditions beyond limits indicated in the operational sectionsis not recommended. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.
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UT54ACS139/UT54ACTS139

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage 45t05.5 \%
VN Input voltage any pin 0toVpp \Y,

Te Temperature range -55to + 125 ‘C
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DC ELECTRICAL CHARACTERISTICS ’
(Vpp = 5.0V 410%; Vgg = OV &, -55°C < T < +125°C)

UT54ACS139/UT54ACTS139

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage
ACTS 0.8 Y,
ACS 3Vpp
Vi High-level input voltage
ACTS 5Vpp Y,
ACS Npp
N Input leakage current
ACTS/ACS Vin=VppOr Vss -1 1 HA
VoL Low-level output voltage 3
ACTS loL =8.0mA 0.40 V
ACS loL = 100pA 0.25
Von High-level output voltage 3
ACTS IOH =-8.0mA '7VDD V
ACS IOH = '1OOHA VDD -0.25
loL Output current1® Vin=Vpp OrVss 8 mA
(SI nk) VOL =04V
lon Output current™® ViN=Vpp OrVss -8 mA
(Source) Von =Vpp - 0.4V
los Short-circuit output current 2.4
ACTS/ACS Vo=Vpp and Vg -200 200 mA
Piotal Power dissipation % & +° Ci = 50pF 18 mw/
MHz
Ibbo Quiescent Supply Current Vpp = 5.5V 10 HA
Alppg | Quiescent Supply Current Delta For input under test 16 mA
ACTS V|N = VDD -2.1Vv
For all other inputs
V|N = VDD or VSS
VDD =55V
Cin Input capacitance ° f=1IMHz @ OV 15 pF
Cout | Output capacitance ° f=1IMHz @ OV 15 pF
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UT54ACS139/UT54ACTS139

Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: V| = V| (min) + 20%, - 0%; V, =V, (max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,y(min) and V, (max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density <5.0E5 amps/cmz, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vgg
at frequency of IMHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All specifications valid for radiation dose < 1E6 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.
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UT54ACS139/UT54ACTS139

AC ELECTRICAL CHARACTERISTICS 2
(Vpp = 5.0V 410%; Vgg = OV 1, -55°C < T < +125°C)

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tpyL Select to output Yn 2 14 ns
tpL H Select to output Yn 2 15 ns
tpHL Enable to output Yn 2 14 ns
tpLH Enable to output Yn 2 12 ns

Notes:
1. Maximum allowable relative shift equals 50mV.
2. All specifications valid for radiation dose < 1E6 rads(Si).
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UT54ACS151/UT54ACTS151

Radiation-Hardened
1 of 8 Data Selectors/Multiplexers

FEATURES

» 8-lineto 1-line multiplexers can perform as
Boolean function generators, parallel-to-serial
converters, and data source selectors

* 1.2pradiation-hardened CMOS
- Latchup immune

» High speed

» Low power consumption

» Single 5 volt supply

» Available QML Q or V processes

» Flexible package
- 16-pin DIP
- 16-lead flatpack

DESCRIPTION

The UT54ACS151 and the UT54ACTS151 are data multiplex-
ersthat provide full binary decoding to select one of eight data
sources. The strobe input, G, must be at alow logic level to
enabletheinputs. A highlevel at the strobe terminal forcesthe
Y output high and the Y output low.

The devices are characterized over full military temperature
range of -55°C to +125°C.

FUNCTION TABLE

INPUTS OUTPUT
SELECT STROBE

C B A G Y \
X X X H H
L L L L DO Do
L L H L D1 D1
L H L L D2 D2
L H H L D3 D3
H L L L D4 D4
H L H L D5 D5
H H L L D6 D6
H H H L D7 D7

H=high level, L =low level, X =irrelevant
DO, D1... D7 = thelevel of the D respective input

PINOUTS
16-Pin DIP
Top View
D3 [| 1 lG:l Voo
D2 |: 2 15:| D4
D1 |: 3 l4:| D5
DO |: 4 l3:| D6
v]5 12[]p7
vOje ua
cl[]7 110p
Ves [ 8 9]¢

16-Lead Flatpack
Top View

DXl —
D2 ————

L) e— VAN
B5————pa
——ps
B——ps
12— p7
U A
100—— B
9I—————1cC

o N o o0 WN B

LOGIC SYMBOL

MUX

7
1)

I~ |~
H~7

o >
’E
o

oA WNRPRONEROZM
o
wIo
<

(©)

@]

i

DO
ps 15 |
ps (14)

ps (13) |
p7 (12) |

®)
(6) v

Note:
1. Logic symbol in accordance with ANSI/IEEE Std 91-1984 and |IEC
Publication 617-12.
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UT54ACS151/UT54ACTS151

LOGIC DIAGRAM

STROBEG _(7) OD

" -
" B
D3 (1)
DATA 5 v
¢ OUTPUTS
D4 (15)
o B
" -
D7 (12 }
A W
DATA

c @ olds
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UT54ACS151/UT54ACTS151

RADIATION HARDNESS SPECIFICATIONS ?

PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold 2 80 MeV-cm?/mg
SEL Threshold 120 MeV-cm?/mg

Neutron Fluence 1.0E14 n/cm?

Notes:
1. Logic will not latchup during radiation exposure within the limits defined in the table.

2. Device storage elements are immune to SEU affects.
ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER LIMIT UNITS
Vb Supply voltage -0.3t07.0 \%
Vio Voltage any pin -3toVpp +.3 \Y,
Tsro Storage Temperature range -65 to +150 ‘C

T; Maximum junction temperature +175 C
Ts L ead temperature (soldering 5 seconds) +300 C
O3 Thermal resistance junction to case 20 °CIW

I DC input current 10 mA
Pb Maximum power dissipation 1 W

Note:
1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. Thisisastress rating only, functional operation of the device

at these or any other conditions beyond limits indicated in the operational sectionsis not recommended. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage 45t05.5 \%
\AIN Input voltage any pin 0toVpp \Y

Te Temperature range -55to + 125 ‘C
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DC ELECTRICAL CHARACTERISTICS /
(Vpp = 5.0V 210%; Vg5 = 0V 6, -55°C < T < +125°C)

UT54ACS151/UT54ACTS151

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage
ACTS 0.8 v
ACS 3Vpp
Vi High-level input voltage *
ACTS SVpp \4
ACS Npp
N Input leakage current
ACTS/IACS V|N :VDD or VSS -1 1 LlA
VoL Low-level output voltage 3
ACS loL = 100uA 0.25
Von High-level output voltage 3
ACTS IOH =-8.0mA '7VDD Vv
ACS IOH = 'lOOHA VDD -0.25
los Short-circuit output current 2.4
loL Output current1® Vin=Vpp OrVss 8 mA
(SI nk) VOL =04V
lon Output current™® ViN=Vpp OrVss -8 mA
(Source) Von = Vpp - 0.4V
Piotal Power dissipation % & ° C = 50pF 2.3 mw/
MHz
Ippo Quiescent Supply Current Vpp = 5.5V 10 HA
Alppg Quiescent Supply Current Delta For input under test 16 mA
ACTS V|N = VDD -2.1V
For all other inputs
V|N = VDD or VSS
VDD =55V
Cin Input capacitance ° /=1MHz @ OV 15 pF
Cout Output capacitance ° /=1MHz @ OV 15 pF
RadHard MSI Logic 86



UT54ACS151/UT54ACTS151

Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: V| = V| (min) + 20%, - 0%; V, =V, (max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,(min) and V; (max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density <5.0E5 amps/cm?, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vg
at frequency of IMHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All specifications valid for radiation dose < 1E6 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.
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AC ELECTRICAL CHARACTERISTICS 2
(Vpp = 5.0V 410%; Vg = OV 1, -55C < T < +125°C)

UT54ACS151/UT54ACTS151

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tpuL Inputto Y 1 22 ns
tp H InputtoY 1 23 ns
touL Input to' Y 1 25 ns
tpL H Input to Y 1 19 ns
tpHL Selectto Y 1 21 ns
tpL H Selectto Y 1 22 ns
tpyL Selectto Y 1 24 ns
tpL H Selectto Y 1 21 ns
tpHL GtoY 1 14 ns
tpL H GtoY 1 11 ns
tpyL GtoY 1 14 ns
tpL H GtoY 1 10 ns
Notes:
%Z Xl ﬁxs'p”éé‘.?? cﬂ%’@?ﬁj irgl fagrv fag? gtit(?r? léglssesg TI\E/S rads(Si).
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UT54ACS153/UT54ACTS153

Radiation-Hardened
Dual 4 to 1 Multiplexers

FEATURES PINOUTS
e 1.2y radiation-hardened CMOS 16-Pin DIP
- Latchup immune Top View
e High speed —
¢ Low power consumption 16 E 116 % Voo
e Single5 volt supply B 215 26
e Available OML v 1ca s 1al 1A
vall e QML Q or V processes 1c2 a4 130 2c3
* Flexible package 1ic1 s 12 2c2
- 16-pin DIP 1co Lle 11 12c1
- 16-lead flatpack 1y L] 7 10| 2co
DESCRIPTION ves {8 o[ Jav
TheUT54ACS153 and the UT54ACTS153 aredual four to one
line selectors/multiplexers. Common inputs A and B select a 16-Lead Fl K
value from one of four sources for each section and routes the ) _?a V_atpac
value from each section to their respective outputs. Separate op View
ztcr)?]ts)emputs, G are provided for each of the two four-line sec- T——1 16—,
) BL_————12 15 ——""5
The devices are characterized over full military temperature 1c3 13 U A
range of -55°C to +125°C. 1c2 4 13| ———— 2C3
FUNCTION TABLE 1Ic1C—————15 12— 7¢2
ijcocC16 11— 2C1
SELECT DATA INPUTS OUTPUT | OUTPUT
INPUTS CONTROL Iy C————17 10— 2¢co
— Veg 18 ) — Y
B A | CO c1 c2 C3 G Y
X X X X X X H L
L L L X X X L L LOGIC SYMBOL
L H X X X L H
L H| X L X X L A (124) 0063
B @ 4 3
L H X H X X L H
G 1) l\_|
Ho L X X L X L L ®) EN  MuUX
1C0 ) 10
H L X X H X L H 1c1 Pt @
H X X X L L L 1C2 E3; 12 -
1C3 3
H H X X X H L H — s
19
2C0
a1
2C1 (9)
ooy (12) —— 2Y
13
2C3
Note:
1. Logic symbol in accordance with ANSI/IEEE Std 91-1984 and |IEC
Publication 617-12.
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UT54ACS153/UT54ACTS153

LOGIC DIAGRAM

OUTPUT c () 0{

CONTROL

1co (6) >

1c1 8 Oy
DATA 1 ey @ -

1c3 & }

SELECT A _(14) >

2CO0 (10) :
2C1 (11)
DATA 2 - :—I— 9
(12) 2Y
2C2
+—
13
2C3 (13) :
> |

OUTPUT 55 _(15) #
CONTROL
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UT54ACS153/UT54ACTS153

RADIATION HARDNESS SPECIFICATIONS ?

PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold 2 80 MeV-cm?/mg
SEL Threshold 120 MeV-cm?/mg

Neutron Fluence 1.0E14 n/cm?

Notes:
1. Logic will not latchup during radiation exposure within the limits defined in the table.

2. Device storage elements are immune to SEU affects.

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER LIMIT UNITS
Vb Supply voltage -0.3t07.0 \%
Vio Voltage any pin -3toVpp +.3 \Y,
Tsro Storage Temperature range -65 to +150 ‘C

T; Maximum junction temperature +175 C
Ts L ead temperature (soldering 5 seconds) +300 C
O3 Thermal resistance junction to case 20 °CIW

I DC input current 10 mA
Pb Maximum power dissipation 1 W

Note:
1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. Thisisastress rating only, functional operation of the device

at these or any other conditions beyond limits indicated in the operational sectionsis not recommended. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage 45t05.5 \%
VN Input voltage any pin 0toVpp \Y,

Te Temperature range -55to + 125 ‘C
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DC ELECTRICAL CHARACTERISTICS ’
(Vpp = 5.0V £10%; Vgg= 0V 6, -55°C < T < +125°C)

UT54ACS153/UT54ACTS153

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage
ACTS 0.8 v
ACS 3Vpp
Vi High-level input voltage *
ACTS SVpp \4
ACS Npp
N Input leakage current
ACTS/IACS V|N :VDD or VSS -1 1 LlA
VoL Low-level output voltage 3
ACS loL = 100uA 0.25
Von High-level output voltage 3
ACTS IOH =-8.0mA '7VDD Vv
ACS IOH = 'lOOHA VDD -0.25
los Short-circuit output current 2.4
loL Output current1® Vin=Vpp OrVss 8 mA
(SI nk) VOL =04V
lon Output current™® ViN=Vpp OrVss -8 mA
(Source) Von = Vpp - 0.4V
Piotal Power dissipation % & ° C = 50pF 2.1 mw/
MHz
Mppo Quiescent Supply Current Delta For input under test 16 mA
ACTS V|N = VDD -2.1Vv
For all other inputs
V|N = VDD or VSS
VDD =55V
Ibpo Quiescent Supply Current Vpp = 5.5V 10 HA
Cin Input capacitance ° /=1MHz @ OV 15 pF
Cout Output capacitance ° /=1MHz @ OV 15 pF
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UT54ACS153/UT54ACTS153

Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: V| = V| (min) + 20%, - 0%; V, =V, (max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,(min) and V; (max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density <5.0E5 amps/cm?, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vg
at frequency of IMHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All specifications valid for radiation dose < 1E6 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.
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AC ELECTRICAL CHARACTERISTICS 2
(Vpp = 5.0V 310%; Vgg= 0V 1, -55°C < T < +125°C)

UT54ACS153/UT54ACTS153

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tpHL Data to output Yn 2 16 ns
tpL H Datato output Yn 2 12 ns
tpHL Strobe to output Yn 1 15 ns
to K Strobe to output Y n 1 14 ns
tpHL Select to output Yn 2 16 ns
to K Select to output Yn 2 14 ns

Notes:
1. Maximum allowable relative shift equals 50mV.
2. All specifications valid for radiation dose < 1E6 rads(Si).
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UT54ACS157/UT54ACT S157

Radiation-Hardened
Quadruple 2 to 1 Multiplexers

FEATURES PINOUTS
* 1.2pradiation-hardened CMOS 16-Pin DIP
- Latchup immune Top View
» High speed
. pr power consumption B []1 16 [ Vpp
» Single 5 volt supply AL 2 513
» Available QML Q or V processes B1[ |3 141 A4
» Flexible package vi[la 13[ ] B4
- 16-pin DIP
A2[]s  12[]va
- 16-lead flatpack B2 (6 1070 A3
DESCRIPTION y2 [ |7 10 | B3
The UT54ACS157 and the UT54ACTS157 are monolithic data Vss[]8 9] 1vs
selectors/multiplexers. A 4-bitwordisselected from one of two
sources and is routed to the four outputs. A separate strobe 16-Lead Flatpack
input, G, is provided. Top View
The devices are characterized over full military temperature B 1 T — T
range of -55°C to +125°C. —
Al C——————12 L —
FUNCTION TABLE Bl 13 (T — L
N4 — B B4
INPUTS OUTPUT A ——5 ) —— 2
STROBE SELECT DATA B2 16 N — Y
G AB A B Y Y2 C————17 10— B3
H X X X L Vgg C————18 ) —— 2
L L X L
L L H X H LOGIC SYMBOL
L H X L L 1)
G EN
L H X H H -
s e
A @ _l
3 1 Mux @\,
B G
apy O
5y, ©) D vy
Az 4L
(10) —L9 y3
B3
as 44 (12)
ga 13 | Y4
Note:
1. Logic symbol in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
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UT54ACS157/UT54ACTS157

LOGIC DIAGRAM

1A 2

(4)
I\
18 -G

on )

@)
2y
28 —(6)

3A _(1D

©)

(14)

4A

4B —(13) Y

[~~~
%)

N

p—

STROBE G —(15)
SELECT A/B —(1)
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UT54ACS157/UT54ACTS157

RADIATION HARDNESS SPECIFICATIONS ?

PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold 2 80 MeV-cm?/mg
SEL Threshold 120 MeV-cm?/mg

Neutron Fluence 1.0E14 n/cm?

Notes:
1. Logic will not latchup during radiation exposure within the limits defined in the table.
2. Device storage elements are immune to SEU affects.

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER LIMIT UNITS
Vb Supply voltage -0.3t07.0 \%
Vio Voltage any pin -3toVpp +.3 \Y,
Tsro Storage Temperature range -65 to +150 ‘C

T; Maximum junction temperature +175 C
Ts L ead temperature (soldering 5 seconds) +300 C
O3 Thermal resistance junction to case 20 °CIW

I DC input current +10 mA
Pb Maximum power dissipation 1 W

Note:

1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. Thisisastress rating only, functional operation of the device
at these or any other conditions beyond limits indicated in the operational sectionsis not recommended. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage 45t05.5 \%
VN Input voltage any pin 0toVpp \Y,

Te Temperature range -55to + 125 ‘C
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DC ELECTRICAL CHARACTERISTICS ’
(Vpp = 5.0V 4 10%; Vgg= OV &, -55°C < T, < +125C)

UT54ACS157/UT54ACTS157

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage
ACTS 0.8 v
ACS 3Vpp
Vi High-level input voltage *
ACTS SVpp \4
ACS Npp
N Input leakage current
ACTS/IACS V|N :VDD or VSS -1 1 LlA
VoL Low-level output voltage 3
ACS loL = 100uA 0.25
Von High-level output voltage 3
ACTS IOH =-8.0mA '7VDD Vv
ACS IOH = 'lOOHA VDD -0.25
los Short-circuit output current 2.4
loL Output current1® Vin=Vpp OrVss 8 mA
(SI nk) VOL =04V
lon Output current™® ViN=Vpp OrVss -8 mA
(Source) Von = Vpp - 0.4V
Piotal Power dissipation % & ° C = 50pF 19 mw/
MHz
Ippo Quiescent Supply Current Vpp = 5.5V 10 HA
Alppg Quiescent Supply Current Delta For input under test 16 mA
ACTS V|N = VDD -2.1V
For all other inputs
V|N = VDD or VSS
VDD =55V
Cin Input capacitance ° /=1MHz @ OV 15 pF
Cout Output capacitance ° /=1MHz @ OV 15 pF
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UT54ACS157/UT54ACTS157

Notes:

1.Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: V= V(min) + 20%, - 0%; V| =V, (max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltag within the above specified range, but are
guaranteed to Vy(min) and V| (max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density <5.0E5 amps/cm?, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vg
at frequency of IMHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All specifications valid for radiation dose < 1E6 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.
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AC ELECTRICAL CHARACTERISTICS 2
(Vpp =50V 1 10%; Vgg= OV %, -55°C < T < +125°C)

UT54ACS157/UT54ACTS157

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tpHL Data to output Yn 2 15 ns
tpL H Datato output Yn 2 13 ns
tpHL Strobe to output Yn 2 15 ns
tpL Strobe to output Y n 2 12 ns
tpHL Select to output Yn 2 16 ns
tpL Select to output Yn 2 14 ns

Notes:
1. Maximum allowable relative shift equals 50mV.
2. All specifications valid for radiation dose < 1E6 rads(Si).
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UT54ACS163/UT54ACTS163

Radiation-Hardened
4-Bit Synchronous Counters

FEATURES

* Internal look-ahead for fast counting
e Carry output for n-bit cascading
e Synchronous counting
e Synchronously programmable
¢ 1.2y radiation-hardened CMOS
- Latchup immune
e High speed
¢ Low power consumption
e Single5 volt supply
e Available QML Q or V processes
* Flexible package
- 16-pin DIP
- 16-lead flatpack

DESCRIPTION

The UT54ACS163 and the UT54ACTS163 are synchronous
presettable 4-bit binary countersthat featureinternal carry look-
ahead logic for high-speed counting designs. Synchronous op-
eration occurs by having all flip-flops clocked simultaneously
so that the outputs change coincident with each other when in-
structed by the count-enable inputs and internal gating. A buff-
ered clock input triggers the four flip-flops on the rising (posi-
tive-going) edge of the clock input waveform.

The counters are fully programmable (i.e., they may be preset
to any number between 0 and 15). Presetting is synchronous,
applying alow level at the load input disables the counter and
causestheoutputsto agreewith theload dataafter the next clock
pulse.

The clear function is synchronous and alow level at the clear

input setsall four of theflip-flop outputslow after the next clock
pulse. Thissynchronousclear allowsthe count length to be mod-
ified by decoding the Q outputsfor the maximum count desired.

The countersfeature afully independent clock circuit. Changes
at control inputs (ENP, ENT, or LOAD) that modify the oper-
ating mode have no effect on the contents of the counter until
clocking occurs. The function of the counter (whether enabled,
disabled, loading, or counting) will be dictated solely by the
conditions meeting the stable setup and hold times.

The devices are characterized over full military temperature
range of -55°C to +125°C.

PINOUTS
16-Pin DIP
Top View
CLR[|1 16 [ ] Vop
ctk L] 2 15 L1 RcO
Alls 14[1qa
BLla 13[]1Qg
clds 12[1q¢
plle 11[7qp
eEne ] 7 10 [ ENT
vss L18 o[ ]LoAD

16-Lead Flatpack
Top View

CLR 11 16| ——vpp
CLK C——»2 15[ ——31RCO
ACC 13 14— Q,
BLC— 14 13— Qg
cC—s5 12— Q¢
D L6 11— q,
ENP 17 10— 1 ENT
Vgg 18 9 —11L0OAD

LOGIC SYMBOL

CTRDIV 16
CLR (;LBSCTzo
Toap LalNyg
G0 M2 aers g5 ) reo
G3
enp gy
2
ok B csm3.40
] [
A B ey @ 4,
@ | L ay
B 5 (2) Qs
C LG 4 L (12) Qc
D K—L 8) | (11) Qp

Note:
1. Logic symbol in accordance with ANSI/IEEE Std 91-1984 and |EC Publi-
cation 617-12.
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FUNCTION TABLE

UT54ACS163/UT54ACTS163

Operating Mode CLR CLK ENP ENT LOAD DATA AB,CD Qn RCO
Reset (Clear) I T X X X X L L
Parallel Load h3 T X X I I L L
3 T X X | h H 1
h
Count h3 T h h h X Count |1
Inhibit h3 X |2 X h3 X Qn 1
h3 X X | 2 h3 X QN L
H = High voltage level h = High voltage level one setup time prior to the low-to-high clock transition
L =Low voltagelevel |=Low voltage level one setup time prior to the low-to-high clock transition
Notes:
1. The RCO output is high when ENT is high and the counter is at terminal count HHHH.
2. The high-to-low transition of ENP or ENT should only occur while CLK is high for conventional operations.
3. Thelow-to-high transition of LOAD or CLR should only occur while CLK is high for conventional operations.
LOGIC DIAGRAM
2
ck D[
=z @
o Do i,
LOAD f@j ! e
enp o
ent 19 {7
3
DATA A ) D
| (13)
D Q Qs
+3C
4]
4
DATAB ) D
=1 — (12)
12
— o Q Qc
3 C
gy
\
DATAC ©) D V
D 11
—— oo+ g
4 j LPC
6 _
patap &L 1 D o
- —W geo
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UT54ACS163/UT54ACTS163

RADIATION HARDNESS SPECIFICATIONS !

PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold 2 80 MeV-cm?/mg
SEL Threshold 120 M ev_cmZ/mg
Neutron Fluence 1.0E14 n/cm?
Notes:
1. Logic will not latchup during radiation exposure within the limits defined in the table.
2. Device storage elements are immune to SEU affects.
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER LIMIT UNITS
Vb Supply voltage 0.3t0o 7.0 \%
Vio Voltage any pin -3toVpp +.3 \Y,
Tsro Storage Temperature range -65 to +150 ‘C
T; Maximum junction temperature +175 C
Ts L ead temperature (soldering 5 seconds) +300 C
O3 Thermal resistance junction to case 20 °CIW
I DC input current +10 mA
Pb Maximum power dissipation 1 W

Note:

1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. Thisis a stressrating only, functional operation of the
device at these or any other conditions beyond limitsindicated in the operational sectionsis not recommended. Exposure to absolute maximum rating

conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage 45t05.5 \%
VN Input voltage any pin 0toVpp \Y,

Te Temperature range -55to + 125 ‘C

103

RadHard MSI Logic




DC ELECTRICAL CHARACTERISTICS ’

Vpp = 5.0V #10%; Vac = OV 6, -55°C < T < +125°C
DD SS C

UT54ACS163/UT54ACTS163

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage
ACTS 0.8 v
ACS 3Vpp
ViH High-level input voltage
ACTS SVpp \4
ACS Npp
N Input leakage current
ACTS/IACS V|N :VDD or VSS -1 1 HA
VoL Low-level output voltage 3
ACS loL = 100pA 0.25
Vou High-level output voltage 3
ACTS IOH =-8.0mA '7VDD Vv
ACS IOH = '1OOHA VDD -0.25
los Short-circuit output current 2.4
lov Output current™® ViN=Vpp OrVss 8 mA
(SI nk) VOL =04V
lon Output current™® ViN=Vpp OrVss -8 mA
(Source) Von =Vpp - 0.4V
Protal Power dissipation %89 Cp = 50pF 19 mW/MHz
Ibbo Quiescent Supply Current Vpp = 5.5V 10 UA
Mppo Quiescent Supply Current Delta For input under test 16 mA
ACTS V|N = VDD -2.1V
For all other inputs
V|N = VDD or VSS
VDD =55V
Cin Input capacitance ° /=1IMHz @ OV 15 pF
Cout Output capacitance /=1IMHz @ OV 15 pF
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UT54ACS163/UT54ACTS163

Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: V| = V| (min) + 20%, - 0%; V, =V, (max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,(min) and V; (max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density < 5.0E5 amps/cm?, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vg
at frequency of IMHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All specifications valid for radiation dose <1E6 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.
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AC ELECTRICAL CHARACTERISTICS ?

Vpp = 5.0V #10%; Vac = OV 1, -55°C < T < +125°C
DD SS C

UT54ACS163/UT54ACTS163

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tPHL CLK to Qn 4 24 ns
tPLH CLK to Qn 4 22 ns
tPHL CLK to RCO 4 22 ns
tPLH CLK to RCO 4 24 ns
tpuL ENT to RCO 1 13 ns
tPLH ENT to RCO 1 14 ns
fMAX Maximum clock frequency 77 MHz
tSUl A, B, C, D 6 ns

Setup time before CLK T
tsuz LOAD, ENP, ENT, CLR low or high 6 ns
Setup time before CLK T
g3 Data hold time after CLK T 1 ns
tHo All synchronous inputs hold time after CLK T 1 ns
tyy Minimum pulse width 7 ns
CLR low
CLK high
CLK low
Notes:
1. Maximum allowable relative shift equals 50mV.
2. All specifications valid for radiation dose < 1E6 rads(Si).
3. Based on characterization, hold time (t,;) of Ons can be assumed if data setup time (tg;¢) is>10ns. Thisis guaranteed, but not tested.
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UT54ACS164/UT54ACTS164

Radiation-Hardened
8-Bit Shift Registers

FEATURES

e AND-gated (enable/disable) serial inputs
o Fully buffered clock and serial inputs
¢ Direct clear
¢ 1.2y radiation-hardened CMOS
- Latchup immune
e High speed
¢ L ow power consumption
e Single5 volt supply
e Available QML Q or V processes
* Flexible package
- 14-pin DIP
- 14-lead flatpack

DESCRIPTION

The UT54ACS164 and the UT54ACTS164 are 8-bit shift reg-
isters which feature AND-gated serial inputs and an asynchro-
nous clear. The gated serial inputs (A and B) permit complete
control over incoming data. A low at either input inhibits entry
of new data and resets the first flip-flop to the low level at the
next clock pulse. A high-level at both serial inputs setsthefirst
flip-flop to the high level at the next clock pulse. Data at the
serial inputs may be changed while the clock is high or low,
providing the minimum setup time regquirements are met.
Clocking occurs onthelow-to-high-level transition of the clock
input.

The devices are characterized over full military temperature
range of -55°C to +125°C.

FUNCTION TABLE

INPUTS OUTPUTS
CLR CLK A B Qa Qs ... Qn
L X X X L L L
H L X X Qpo Qgo Qo
H 1 H H H Qan Qon
H 1 L X L Qan Qan
H 1 X L L Qan Qan
Notes:

1. Qao, Qro, Qno=thelevel of Qu, Qg or Qy, respectively, beforetheindicated
steady-state input conditions were established.
2.Qapand Qgp, = thelevel of Q4 or Qg before the most recent Ttransition of

the clock; indicates a one-bit shift.

PINOUTS
14-Pin DIP
Top View
ALl 14 1 Vpp
BL]2 13[]qu
or L1z 12[1 Qg
e s nlJdo
Qc L5 10]J Qe
o L6 91 CLR
Vss []7 8[] cLK
14-1 ead Flatpack
Top View
A1 /1y
B———2 13— q,
O ———13 12— q,
Qg T— 14 1u[——— g
Qe T———— 15 10/—q
Qb | I 91 CLR
Vss ——— 7 I e ¢

LOGIC SYMBOL

SRG8
cir ONp
CLK KLC]_/_)
]
A W1 ®)
B (2 1D ——— Qa
@
) QB
©) QC
o) *°
(11) Qe
(12) SF
G
(13) Qu

Note:
1. Logic symbol in accordance with ANSI/IEEE Std 91-1984 and
|EC Publication 617-12.

107

RadHard MSI Logic



UT54ACS164/UT54ACTS164

LOGIC DIAGRAM

R & OD L

(8
CLK

. 1 OD 8 Q Q Q 8 o) 2
SERIAL %B ﬁD‘;‘ b C lo <C b -C b b -C b <Ch o
L DK —PK —PK —PK —PK —PK —PK —PK

%s { s [ s s { s [ s s s —‘

3) (4) (5) (6) (10) (11) (12) (13)
Qa Qs Qc Qp Qe Qr Qg Qn

RADIATION HARDNESS SPECIFICATIONS !

PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold ? 80 MeV-cmzlmg
SEL Threshold 120 MeV-cm?/mg

Neutron Fluence 1.0E14 n/cm?

Notes:
1. Logic will not latchup during radiation exposure within the limits defined in the table.
2. Device storage elements are immune to SEU affects.

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage -0.3t07.0 \%
Vio Voltage any pin -3toVpp+.3 \Y
Tsre Storage Temperature range -65 to +150 ‘C

T, Maximum junction temperature +175 C
Tis L ead temperature (soldering 5 seconds) +300 C
O Thermal resistance junction to case 20 °C/wW

I DC input current +10 mA
Pp Maximum power dissipation 1 W

Note:

1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. Thisisastress rating only, functional operation of the device
at these or any other conditions beyond limits indicated in the operational sectionsis not recommended. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.
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UT54ACS164/UT54ACTS164

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage 45t05.5 \%
VN Input voltage any pin 0toVpp \Y,

Te Temperature range -55to + 125 ‘C
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DC ELECTRICAL CHARACTERISTICS ’
(Vpp = 5.0V 210%; Vgg= OV 8, -55C < T < +125°C)

UT54ACS164/UT54ACTS164

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage
ACTS 0.8 v
ACS 3Vpp
Vi High-level input voltage *
ACTS SVpp \4
ACS Npp
N Input leakage current
ACTS/IACS V|N :VDD or VSS -1 1 LlA
VoL Low-level output voltage 3
ACS loL = 100uA 0.25
Von High-level output voltage 3
ACTS IOH =-8.0mA '7VDD Vv
ACS IOH = 'lOOHA VDD -0.25
los Short-circuit output current 2.4
loL Output current1® Vin=Vpp OrVss 8 mA
(SI nk) VOL =04V
lon Output current™® ViN=Vpp OrVss -8 mA
(Source) Von = Vpp - 0.4V
Piotal Power dissipation % & ° C = 50pF 19 mw/
MHz
Ippo Quiescent Supply Current Vpp = 5.5V 10 HA
Mppo Quiescent Supply Current Delta For input under test 16 mA
ACTS V|N = VDD -2.1Vv
For all other inputs
V|N = VDD or VSS
VDD =55V
Cin Input capacitance ° /=1MHz @ OV 15 pF
Cout Output capacitance /=1MHz @ OV 15 pF
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UT54ACS164/UT54ACTS164

Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: V| = V| (min) + 20%, - 0%; V, =V, (max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,(min) and V; (max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density <5.0E5 amps/cm?, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vg
at frequency of IMHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All specifications valid for radiation dose < 1E6 rads(Si).

8. Power does not include power contribution of any TTL output sink current

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.
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AC ELECTRICAL CHARACTERISTICS 2
(Vpp = 5.0V 210%; Vgg= OV 1, -55C < T < +125°C)

UT54ACS164/UT54ACTS164

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tpHL CLK to Qn 4 21 ns
tpL H CLK toQn 2 18 ns
tpHL CLRtoQn 5 21 ns
fMAX Maximum clock frequency 83 MHz
tsu1 CLR inactive 4 ns

Setup time before CLK T
tsu2 Data setup time before CLK T 4 ns
3 Datahold time after CLK T 2 ns
tyy Minimum pulse width 6 ns
CLR low
CLK high
CLK low
Notes:
1. Maximum allowable relative shift equals 50mV.
2. All specifications valid for radiation dose < 1E6 rads(Si).
3. Based on characterization, hold time (t,;) of Ons can be assumed if data setup time (tg;,) is>10ns. Thisis guaranteed, but not tested.
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UT54ACS165/UT54ACTS165

Radiation-Hardened
8-Bit Parallel Shift Registers

FEATURES PINOUTS
e Complementary outputs 16-Pin DIP
» Direct overriding load (data) inputs Top View
e Gated clock inputs
e Parallel-to-serial data conversions sHiD [ |1 16 [ ] Vpp
o 1.2u radiation-hardened CMOS cik 12 15[ ] cLKINH
- Latchup immune Ell3 14| b
e High speed Flla 13[]c
e L ow power consumption clL]s 12 1B
¢ Single 5 volt supply Hile 1lla
¢ Available QML Q or V processes Qu 17 10[ ] sEr
 Flexible package Vss [ |8 9l | qQy
- 16-pin DIP
- 16-lead flatpack
16-Lead Flatpack
DESCRIPTION Top View
The UT54ACS165 and the UT54ACTS165 are 8-hit serial shift regis- _
tersthat, when clocked, shift the datatoward serial output Q. Parallel- SHLD b——— 1 16— Vpp
in access to each stage s provided by eight individual datainputs that CLk ———J2 15— J CLKINH
are enabled by alow level at the SH/LD input. The devices feature a EC—————3 17/ — »
clock inhibit function and a complemented serial output QH. [ — 13— ¢
Clocking isaccomplished by alow-to-high transition of the CLK input GL——5 2—I8B
while SH/LD isheld high and CLK INH isheld low. Thefunctions of HO——46 11— 1A
the CLK and CLK INH (clock inhibit) inputs are interchangeable. Q7 10— T SER
Sincealow CLK input and alow-to-high transition of CLK INH will Vgg b———8 9 Q4
also accomplish clocking, CLK INH should be changed to the high
level only while the CLK input is high. Parallel loading is disabled
when SH/LD is held high. Parallel inputs to the registers are enabled
while SH/LD islow independently of thelevels of CLK, CLK INH or
SER inputs. LOGIC SYMBOL
The devices are characterized over full military temperature range of SRGS
-55°C to +125 C. SHILD % C1 (LOAD)
FUNCTION TABLE CLK(':“:E P c2/~
INPUTS INTERNAL |OUTPUTS \
OUTPUTS SER %L 2D
SH/ [CLK[CLK[SER| PARALLEL | _ [ _ _ A ODap
LD | |NH A...H | Qa| Qs | Qu | Qn g 12 11p
c (13)
L| X | X | X a...h a b h _h o (19)
H|lL|L]|X X Qa | Qs | Q| QH )
HlL|] T|H X Qn | Qs | Qg F
H L 1 L X L QA QG QG G B — )
H|H|X|X X Qa | Qe | Qu | Qn H o U] %:
Note:
Note: 1. Logic symbol in accordance with ANSI/IEEE Std 91-1984 and
1. Q,, = The state of the referenced output one setup time prior to the L ow-to- |EC Publication 617-12.

High clock transition.
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LOGIC DIAGRAM

UT54ACS165/UT54ACTS165

A B C E H
‘(11) ‘(12> ‘(13> ‘(3) ©)
SH/LD %
CLK INH (15)
CLK 7>
S S S s S S s s @
Qn
—pC —pC C C C C L
10 _ _ —
SER (—){ Dq, D Qg DQc DQp DQ: D Qr D Qg D Qu (7)6
R R R R R R R R H
RADIATION HARDNESS SPECIFICATIONS !
PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold 2 80 MeV-cm?/mg
Neutron Fluence 1.0E14 n/cm?
Notes:
1. Logic will not latchup during radiation exposure within the limits defined in the table.
2. Device storage elements are immune to SEU affects.
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UT54ACS165/UT54ACTS165

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage -0.3t07.0 \%
Vio Voltage any pin -3toVpp +.3 \Y
Tsre Storage Temperature range -65 to +150 ‘C

T, Maximum junction temperature +175 ‘C
Tis L ead temperature (soldering 5 seconds) +300 ‘C
O Thermal resistance junction to case 20 ‘CIW

I DC input current 110 mA
Pp Maximum power dissipation 1 W

Note:

1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. Thisisastress rating only, functional operation of the device
at these or any other conditions beyond limits indicated in the operational sectionsis not recommended. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage 45t05.5 \%
\AIN Input voltage any pin 0toVpp \Y

Te Temperature range -55to + 125 ‘C
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DC ELECTRICAL CHARACTERISTICS ’

(Vpp = 5.0V 210%; Vgg= OV 8, -55C < T < +125°C)

UT54ACS165/UT54ACTS165

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage
ACTS 0.8 v
ACS 3Vpp
Vi High-level input voltage *
ACTS SVpp \4
ACS Npp
N Input leakage current
ACTS/IACS V|N :VDD or VSS -1 1 HA
VoL Low-level output voltage 3
ACS loL = 100uA 0.25
Von High-level output voltage 3
ACTS IOH =-8.0mA '7VDD Vv
ACS IOH = 'lOOHA VDD -0.25
los Short-circuit output current 2.4
loL Output current1® Vin=Vpp OrVss 8 mA
(SI nk) VOL =04V
lon Output current™® ViN=Vpp OrVss -8 mA
(Source) Von = Vpp - 0.4V
Piotal Power dissipation % & ° Ci = 50pF 2.9 mW/MHz
Ippo Quiescent Supply Current Vpp = 5.5V 10 HA
Alppg Quiescent Supply Current Delta For input under test 16 mA
ACTS V|N = VDD -2.1V
For all other inputs
V|N = VDD or VSS
VDD =55V
Cin Input capacitance ° /=1IMHz @ OV 15 pF
Cout Output capacitance ° /=1IMHz @ OV 15 pF
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UT54ACS165/UT54ACTS165

Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: V| = V| (min) + 20%, - 0%; V, =V, (max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,(min) and V; (max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density <5.0E5 amps/cm?, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vg
at frequency of IMHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All specifications valid for radiation dose < 1E6 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.
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AC ELECTRICAL CHARACTERISTICS 2
(Vpp = 5.0V 210%; Vgg= OV 1, -55C < T < +125°C)

UT54ACS165/UT54ACTS165

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tpyL CLK or CLK INH to Qy or Qy 2 21 ns
toL H CLK or CLK INH to Qy or Qy 2 18 ns
tpyL SH/LD to Q or Qy 2 21 ns
toL H SH/LD to Q4 or Qy 2 18 ns
tpHL H to Qn 2 21 ns
tpL H H to Qy 2 17 ns
tpyL Hto Qy 2 20 ns
toL H HtoQy 2 18 ns
fmax Maximum clock frequency 71 MHz
tsug SER, SH/LD, CLKINH or CLK 7 ns

Setup time before CLK Tor CLK INH T
tsyo Data setup time before SH/LD 7 ns
ty1 SER hold time after CLK or CLK INH T 2 ns
tyo CLK INH hold time after CLK T 2 ns
tH33 Hold time for any input after SH/LD 2 ns
tyy Minimum pulse width 7 ns

CLK or CLK INH high

CLK or CLK INH low

SH/LD

Notes:

1. Maximum allowable relative shift equals 50mV.
2. All specifications valid for radiation dose < 1E6 rads(Si).
3. Based on characterization, hold time (ty3) of Onsfor data pins A-H, can be assumed if data setup time (tg,) is>10ns. Thisis guaranteed, but not tested.
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UT54ACS169/UT54ACTS169

Radiation-Hardened
4-Bit Up-Down Binary Counters

FEATURES

 Fully synchronous operation for counting and programming
« Internal look-ahead for fast counting
» Carry output for n-bit cascading
« Fully independent clock circuit
¢ 1.2y radiation-hardened CMOS
- Latchup immune
* High speed
* Low power consumption
» Single 5 volt supply
* Available QML Q or V processes
» Flexible package
- 16-pin DIP
- 16-lead flatpack

DESCRIPTION

The UT54ACS169 and the UT54A CT S169 are synchronous 4-
bit binary countersthat feature an internal carry look-ahead for
cascading in high-speed counting applications. Synchronous
operation is provided by having all flip-flops clocked simulta-
neously so that the outputs change coincident with each other
when instructed by the count-enable inputs and internal gating.
Synchronous operation hel ps eliminate the output counting
spikes that are normally associated with asynchronous (ripple
clock) counters. The clock input triggers the four flip-flops on
the rising (positive-going) edge of the clock.

Thecountersarefully programmable(i.e., the outputs may each
be preset high or low). Theload input circuitry allowsloading
with the carry-enable output of cascaded counters. Loadingis
synchronous; applying alow level at the load input disablesthe
counter and causesthe outputsto agreewith thedatainputs after
the next clock pulse.

The carry look-ahead circuitry provides for cascaded counters
for n-bit synchronous application without additional gating. In-
strumental in accomplishing thisfunction are two count-enable
inputsand acarry output. Assert both count enableinputs (ENP
and ENT) to count. Thedirection of the count is determined by
thelevel of theU/D input. When U/D ishigh, the counter counts
up; when low, it counts down. Input ENT is fed forward to
enable the carry output. Theripple carry output

RCO enablesalow-level pulsewhilethecountiszero (all inputs
low) counting down or maximum (15) counting up. The low-
level overflow carry pulse can be used to enable successive cas-
caded stages.

PINOUTS
16-Pin DIP
Top View
ub |1 161 Voo
cik L2 15| _1RCO
Al]s 141 Qa
BL 14 131 Qs
cls 12 10Qc
plle 1] J1Qp
Enp |7 10 _JENT
Ves |8 o[ _1LoAD

16-Lead Flatpack

Top View
up C———4 lG:IVDD
CLKk C—» 15— T1RcO
AC—13 14:IQA
14 13:IQB
c/T——5 12:IQC
pC/——16 11:IQD
ENP C—— 17 10— JENT
Ves 18 o _—_——110AD

Transitions at ENP or ENT are allowed regardless of the level
of the clock input.

Thecountersfeatureafully independent clock circuit. Changes
at control inputs (ENP, ENT, LOAD, U/D) that modify the op-
erating mode have no effect on the contents of the counter until
clocking occurs. The function of the counter (whether enabled,
disabled, loading, or counting) will be dictated solely by the
conditions meeting the stable setup and hold times.

The devices are characterized over full military temperature
range of -55°C to +125°C.
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LOGIC SYMBOL

CTRDIV 16
LOAD % M1 (LOAD)
M2 (COUNT)
up Lhr—{m3 UP)
Lon | M4 (COWN) (15) ——
Ent JOIN o 35CT=15 j RCO
e AN 45CT=0
2
CLK >2,3,5,6+/C7
£_t> 2,3,5,6-
ROl M ag
1,7 (1) Qa
(4 (13)
© (6) ) (11) Qe
D] ®) Qb

Note:

1. Logic symbol in accordance with ANSI/IEEE Std 91-1984 and |IEC

Publication 617-12.

FUNCTION TABLE

UT54ACS169/UT54ACTS169

OUTPUT LOAD | ENP ENT u/D CLK
Count Up H L L H T
Count Down H L L L T
Load Preset L X X X 1
Inhibit H H X X X
H X H X X

RadHard MSI Logic
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UT54ACS169/UT54ACTS169

LOGIC DIAGRAM

ck P Dc -

u/D

LOAD %
enp
et L0

A @)

Q
-,

—e

i

[N
&
g Y
| QO
[

QI D“ (13) Q1

. @7

| Ql D“ (2 Q2

e
v
ol

11
(6) h | Ol D( ) Q3
:DQ (15) ﬁ
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UT54ACS169/UT54ACTS169

RADIATION HARDNESS SPECIFICATIONS ?

PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold 2 80 MeV-cm?/mg
SEL Threshold 120 MeV-cm?/mg

Neutron Fluence 1.0E14 n/cm?

Notes:
1. Logic will not latchup during radiation exposure within the limits defined in the table.

2. Device storage elements are immune to SEU affects.

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER LIMIT UNITS
Vb Supply voltage -0.3t07.0 \%
Vio Voltage any pin -3toVpp +.3 \Y,
Tsro Storage Temperature range -65 to +150 ‘C

T; Maximum junction temperature +175 C
Ts L ead temperature (soldering 5 seconds) +300 C
O3 Thermal resistance junction to case 20 °CIW

I DC input current +1(C mA
Pb Maximum power dissipation 1 W

Note:

1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. Thisisastress rating only, functional operation of the device
at these or any other conditions beyond limits indicated in the operational sectionsis not recommended. Exposure to absolute maximum rating conditions for

extended periods may affect device reliability.
RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage 45t05.5 \%
VN Input voltage any pin 0toVpp \Y,

Te Temperature range -55to + 125 ‘C
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UT54ACS169/UT54ACTS169

(V =50V $10%; Vgg=0V 6, -55°C < T C)
SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage
ACTS 0.8 \Y/
ACS 3Vpp
Vi High-level input voltage *
ACTS SVpp Vv
ACS Npp
N Input leakage current
ACTS/IACS V|N :VDD or VSS -1 1 U
VOL 3
ACTS loL 0.40 \
loL HA 0.25
Von High-level output voltage 3
ACTS IOH =-8.0mA '7VDD
ACS lop = -100p 55-0.25
IOS 2.4
Vo ppandV -200 200
IOL 10 IN = V or VSS mA
(Sl nk) oL~ 0.4v
' Output current™® Vi pporV mA
P Power dissipation % & ° L = 50pF mW/MHz
I Quiescent Supply Current V =55V 10 LA
Alppq For input under test mA
ACTS NEV -21V
For all other inputs
IN = V or VSS
DD = 5.5V
C Input capacitance ° f=1MHz @ OV 15 pF
Cout Output capacitance ® f=1MHz @ OV 15
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UT54ACS169/UT54ACTS169

Notes:

1.Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: V= Vy(min) + 20%, - 0%; V| =V, (max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,y(min) and V; (max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density <5.0E5 amps/cm?, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vg
at frequency of IMHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All specifications valid for radiation dose < 1E6 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.

AC ELECTRICAL CHARACTERISTICS 2
(Vpp = 5.0V 110%; Vgg =0V 1, -55°C < T¢ < +125C)

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tpL H CLK to RCO 2 23 ns
tpuL CLK to RCO 4 28 ns
tpLH CLK toany Q 4 24 ns
tpHL CLK toany Q 4 24 ns
tpLH ENT to RCO 1 15 ns
tpuL ENT to RCO 2 16 ns
tpLH U/D to RCO 2 16 ns
tpuL U/D to RCO 2 16 ns
fmax Maximum clock frequency 71 MHz
tsy1 | A, B, C, D setup time before CLK T 9 ns
tsy, | LOAD, ENP, ENT, UD 9 ns

Setup time before CLK T
tiyg Data hold time after CLK T 2 ns
tho All synchronous inputs hold time after CLK T 2 ns
tyy Minimum pulse width 7 ns
CLK high
CLK low
Notes:

1. Maximum allowable relative shift equals 50mV.
2. All specifications valid for radiation dose < 1E6 rads(Si).
3. Based on characterization, hold time (ty;) of Ons can be assumed if data setup time (tgy,) is>10ns. Thisis guaranteed, but not tested.
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UT54ACS190/UT54ACTS190

Radiation-Hardened
Synchronous 4-Bit Up-Down BCD Counters

FEATURES

 Single down/up count control line
» Look-ahead circuitry enhances speed of cascaded counters
 Fully synchronous in count modes
» Asynchronously presettable with load control
¢ 1.2y radiation-hardened CMOS
- Latchup immune
» High speed
* Low power consumption
» Single 5 volt supply
* Available QML Q or V processes
» Flexible package
- 16-pin DIP
- 16-lead flatpack

DESCRIPTION

The UT54ACS190 and the UT54A CT S190 are synchronous 4-
bit reversible up-down BCD decade counters. Synchronous

counting operation is provided by having al flip-flops clocked
simultaneously so that the outputs change coincident with each
other when soinstructed. Synchronousoperation eliminatesthe
output counting spikes associated with asynchronous counters.

Theoutputsof thefour flip-flopsaretriggered on alow-to-high-
level transition of the clock input if the enableinput (CTEN) is
low. A logic one applied to CTEN inhibits counting. The di-

rection of the count is determined by the level of the down/up
(D/U) input. When D/U islow, the counter counts up and when
D/U is high, it counts down.

The countersfeatureafully independent clock circuit. Changes
at control inputs(CTEN and D/U) that will modify theoperating
mode haveno effect onthe contentsof the counter until clocking
occurs.

The counters are fully programmable. The outputs may be pre-
set to either logic level by placing alow on the load input and
entering the desired data at the data inputs. The output will
change to agree with the data inputs independently of the level
of the clock input. The asynchronous load allows counters to
be used as modulo-N dividers by simply modifying the count
length with the preset inputs.

If preset to anillegal state, the counter returnsto a normal se-
guence in one or two counts.

PINOUTS
16-Pin DIP
Top View
BL |1 16 | Vpp
Qg Ll2 15| 1A
ulls 1l Jcxk
cteN L 14 13| | Rco
piu s 12 |1 MAXMIN
o 16 11 ] LoAaD
Q L7 10l ]c
Ves L_18 9l 1D

16-Lead Flatpack
Top View

g 11 16— Vop

Qs —————2 I5—— 1 A

Qa —13 j ) — e ¢
CTEN C—14 13— RCO

puU C——15 12— 1 MAX/MIN

Qc | E— ¢} 11— [0AD

Qb ————— 7 j o)) E—— ')

Vss ———————8 (* ] E—

Two outputshave been made availableto performthe cascading
function: ripple clock and maximum/minimum (MAX/MIN)
count. The MAX/MIN output produces a high-level output
pulsewith aduration approximately equal to onecompletecycle
of the clock while the count is zero (all outputs low) counting
down or maximum (9) counting up.

The ripple clock output (RCO) produces a low-level output
pul seunder those same conditionsbut only whiletheclock input
islow. The counters easily cascade by feeding the RCO to the
enable input of the succeeding counter if parallel clocking is
used, or to the clock input if parallel enabling isused. Usethe
MAX/MIN count output to accomplish look-ahead for high-
speed operation.

The devices are characterized over full military temperature
range of -55°C to +125°C.
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FUNCTION TABLE

LOGIC SYMBOL

UT54ACS190/UT54ACTS190

Function LOAD CTEN D/U CLK 4 CTRDIV 10
Count up H L L T DU —¢=—| M2 (DOWN) j@ MAX/MIN
Count down H H T
Asynchronous L X X CLk —E>G4 >~ (13) ——
— (11 RCO
— . - LOAD QB
o change
9 (15) 1 [
@ 5D QL %7 o Qa
B . Q
c (6)
© () Q
8) Qo
Note:
1. Logic symbol in accordance with ANSI/IEEE standard 91-1984 and |EC
Publication 617-12.
LOGIC DIAGRAM
CLK (14)_| So —_—
5 — (13) RCO
pig ¢ )—|>c
{>C- % ) ) . (12) MAX/MIN

s ()

s1.3) o,

(10)

.

(©)

3
| —JSQ (2) Qg
- rve _
{ —KRQ
D;
. o So1® o
HJ/C

roap (1D

(@)

Qb
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UT54ACS190/UT54ACTS190

RADIATION HARDNESS SPECIFICATIONS ?

PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold 2 80 MeV-cm?/mg
SEL Threshold 120 MeV-cm?/mg

Neutron Fluence 1.0E14 n/cm?

Notes:
1. Logic will not latchup during radiation exposure within the limits defined in the table.

2. Device storage elements are immune to SEU affects.

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER LIMIT UNITS
Vb Supply voltage -0.3t07.0 \%
Vio Voltage any pin -3toVpp +.3 \Y,
Tsro Storage Temperature range -65 to +150 ‘C

T; Maximum junction temperature +175 C
Ts L ead temperature (soldering 5 seconds) +300 C
O3 Thermal resistance junction to case 20 °CIW

I DC input current 10 mA
Pb Maximum power dissipation 1 W

Note:
1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. Thisisastress rating only, functional operation of the device

at these or any other conditions beyond limits indicated in the operational sectionsis not recommended. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage 45t05.5 \%
VN Input voltage any pin 0toVpp \Y,

Te Temperature range -55to + 125 ‘C
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DC ELECTRICAL CHARACTERISTICS ’
(Vpp = 5.0V 210%; Vgg= OV 8, -55C < T < +125°C)

UT54ACS190/UT54ACTS190

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage
ACTS 0.8 v
ACS 3Vpp
Vi High-level input voltage *
ACTS SVpp \4
ACS Npp
N Input leakage current
ACTS/IACS V|N :VDD or VSS -1 1 HA
VoL Low-level output voltage 3
ACS loL = 100pA 0.25
Von High-level output voltage 3
ACTS IOH =-8.0mA '7VDD Vv
ACS IOH = 'lOOHA VDD -0.25
los Short-circuit output current 2.4
loL Output current1® Vin=Vpp OrVss 8 mA
(SI nk) VOL =04V
lon Output current™® ViN=Vpp OrVss -8 mA
(Source) Von =Vpp - 0.4V
Piotal Power dissipation % & ° C = 50pF 2.2 mW/MHz
Ippo Quiescent Supply Current Vpp = 5.5V 10 HA
Alppg | Quiescent Supply Current Delta For input under test 16 mA
ACTS V|N = VDD -2.1Vv
For all other inputs
V|N = VDD or VSS
VDD =55V
Cin Input capacitance ° f=1IMHz @ OV 15 pF
Cout | Output capacitance ® f=1IMHz @ OV 15 pF
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UT54ACS190/UT54ACTS190

Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: V| = V| (min) + 20%, - 0%; V, =V, (max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,(min) and V; (max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density < 5.0E5 amps/cm?, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vg
at frequency of IMHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All specifications valid for radiation dose < 1E6 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.
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AC ELECTRICAL CHARACTERISTICS ?

Vn = 5.0V 210%; Vee = OV 1, -55C < T~ < +125°C
DD SS C

UT54ACS190/UT54ACTS190

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tpL H LOAD to Q, 2 19 ns
tpuL LOAD to Q, 2 22 ns
tpLH Datalnto Qp 2 19 ns
tpHL Datalnto Qp 2 21 ns
tpLH CLK to Qp 2 18 ns
tpHL CLK to Q, 2 20 ns
tpL H CLK to RCO 2 16 ns
tpuL CLK to RCO 2 16 ns
tmy | CLK to MAX/MIN 2 18 ns
tpy. | CLK to MAX/MIN 2 23 ns
tpL H D/U to RCO 2 16 ns
tpuL D/U to RCO 2 18 ns
tpL H D/U to MAX/MIN 1 14 ns
tpy. | D/Uto MAX/MIN 2 18 ns
tpL H CTEN to RCO 2 12 ns
tpuL CTEN to RCO 2 16 ns
fmax Maximum clock frequency 71 MHz
tsu1 CTEN, D/U 13 ns

Setup time before CLK T
tsyo LOAD 2 ns
Setup time before CLK T
tsus A, B, C, D setup time before LOAD 1 7 ns
tiyg CTEN and D/U hold time after CLK T 2 ns
3 A, B, C, D hold time after LOAD T 2 ns
tyy Minimum pulse width 7 ns
CLK high
CLK low
LOAD low
Notes:
1. Maximum allowable relative shift equals 50mV.
2. All specifications valid for radiation dose < 1E6 rads(Si).
3. Based on characterization, hold time (ty,) of Ons can be assumed if data setup time (tgy3) is>10ns. Thisis guaranteed, but not tested.
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UT54ACS191/UT54ACTS191

Radiation-Hardened
Synchronous 4-Bit Up-Down Binary Counters

FEATURES

¢ Single down/up count control line
o Look-ahead circuitry enhances speed of cascade
counters
o Fully synchronous in count modes
o Asynchronously presetable with load control
e 1.2u radiation-hardened CMOS
- Latchup immune
¢ High speed
e Low power consumption
o Single 5 volt supply
o Available QML Q or V processes
o Flexible package
- 16-pin DIP
- 16-lead flatpack

DESCRIPTION

The UT54ACS191 and the UT54ACTS191 are synchronous 4-
bit reversible up-down binary counters. Synchronous counting
operation is provided by having all flip-flops clocked simulta-
neously so that the outputs change coincident with each other

when so instructed. Synchronous operation eliminates the out-
put counting spikes associated with asynchronous counters.

The outputs of the four flip-flops are triggered on a low-to-high-
level transition of the clock input if the enable input (CTEN) is
low. A logic one applied to CTEN inhibits counting. The di-

rection of the count is determined by the level of the down/up

(D/U) input. When D/U is low, the counter counts up and when
D/U is high, it counts down.

The counters feature a fully independent clock circuit. Changes
atcontrol inputs (CTEN and D/U) that will modify the operating
mode have no effect on the contents of the counter until clocking
occurs.

The counters are fully programmable. The outputs may be
preset to either logic level by placing a low on the load input
and entering the desired data at the data inputs. The output will
change to agree with the data inputs independently of the level
of the clock input. The asynchronous load allows counters to
be used as modulo-N dividers by simply modifying the count
length with the preset inputs.

Two outputs have been made available to perform the cascading
function: ripple clock and maximum/minimum (MAX/MIN)
count. The MAX/MIN output produces a high-level output
pulse with aduration approximately equal to one complete cycle
of the clock while the count is zero (all outputs low) counting
down or maximum (15) counting up.

PINOUTS
16-Pin DIP
Top View
B []1 16 Vop
Qg {2 15[ 1A
or L3 1] ck
cten L]a 13 Rco
ou Ls 12 [ ] MAX/MIN
oc Ll 1] LOAD
Q L]7 1w[dcC
Vss L8 o[ 1D

16-Lead Flatpack

Top View
g C—1 16— vpp
— 1
Qs 2 15 A
Qn T————3 Y4 ————— CLK
CTEN C———4 13— RCO
DjU ———15 12— MAX/MIN
Qe T———6 11— 1 0AD
— 1
Qp 7 10 c
Vgg C————18 99— p

The ripple clock output (RCO) produces a low-level output
pulse under those same conditions but only while the clock input
is low. The counters easily cascade by feeding the RCO to the
enable input of the succeeding counter if parallel clocking is
used, or to the clock input if parallel enabling is used. Use the
MAX/MIN count output to accomplish look-ahead for high-
speed operation.

The devices are characterized over full military temperature
range of -55°C to +125°C.
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FUNCTION TABLE

UT54ACS191/UT54ACTS191

LOGIC SYMBOL

FUNCTION LOAD CTEN D/U CLK — ¥ i CTRDIV 16
Count Up H L L T CTEN (5) Gl (12)
D/U —EMZ (DWN) 2(CT=0)z6 j— MAX/MIN
Count Down H L H T (14) M3 (UP)  3(CT=9)z6
Asynchronous L X X X CLK —E>l,2 11,3+ 13
Reset — oy % 6,14 13 o
No Change H H X X LOAD C5
s = 3
A ) 5D 1) 47 EZ; Qa
B o |
. (10) 5‘21; ®) Qs
Q
(9) (7) =¢
D (8) Qp
Note:

LOGIC DIAGRAM

1. Logic symbol in accordance with ANSI/IEEE standard 91-1984 and IEC

Publication 617-12.

CLK Elj)—{> e (1) ==
D/U 5 —\
%>t —— s (12)
‘B@ — . MAX/MIN
A (15) .
. O
j:\i S QA
cren @) o
g
. (2) o
10 N
»:‘ ,,\“ 71‘]5 ( ) QC
pul | ®7 - Q
e e
It ,?I Q
p 9

toap
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UT54ACS191/UT54ACTS191

RADIATION HARDNESS SPECIFICATIONS ?

PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold 2 80 MeV-cm?/mg
SEL Threshold 120 MeV-cm?/mg
Neutron Fluence 1.0E14 n/em?
Notes:
1. Logic will not latchup during radiation exposure within the limits defined in the table.
2. Device storage elements are immune to SEU affects.
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER LIMIT UNITS
Vbb Supply voltage -0.3t07.0 \Y
Viio Voltage any pin -3toVpp +.3 \Y,
Tsto Storage Temperature range -65 to +150 °C
T, Maximum junction temperature +175 °C
Tis Lead temperature (soldering 5 seconds) +300 °C
O;c Thermal resistance junction to case 20 °CIW
Il DC input current +10 mA
Pp Maximum power dissipation 1 w

Note:

1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. This is a stress rating only, functional operation of the device
at these or any other conditions beyond limits indicated in the operational sections is not recommended. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vbb Supply voltage 45t055 \Y
VN Input voltage any pin 0to Vpp \Y,

Tc Temperature range -55to + 125 °C
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DC ELECTRICAL CHARACTERISTICS ’

(Vpp = 5.0V £10%; Vgg = 0V 8, -55°C < T < +125°C)

UT54ACS191/UT54ACTS191

SYMBOL PARAMETER CONDITION MIN MAX UNIT
ViL Low-level input voltage *
ACTS 0.8 v
ACS 3Vpp
Vin High-level input voltage
ACTS SVpp \
ACS "Vbp
N Input leakage current
ACTSIACS Vi = Vpp OF Vs 1 1 uA
VoL Low-level output voltage 3
ACTS loL = 8.0mA 0.40 v
ACS lo, = 100pA 0.25
Vou High-level output voltage 2
ACTS IOH =-8.0mA .7VDD V
ACS lop = -100pA Vpp - 0.25
los Short-circuit output current 2.4
ACTS/ACS Vo = Vpp and Vgg -200 200 mA
loL Output currentt® Vin = Vpp Or Vss 8 mA
(Sink) VoL = 0.4V
lon Output current!® VIN = Vpp O Vs -8 mA
(Source) Vou = Vpp - 0.4V
Ptotal Power dissipation % 8- ° Cp = 50pF 2.1 mw/
MHz
Ipbg Quiescent Supply Current Vpp = 5.5V 10 pA
Alppg Quiescent Supply Current Delta For input under test 16 mA
ACTS V|N = VDD -21V
For all other inputs
VIN = Vpp O Vgs
VDD =55V
Cin Input capacitance ° f=1MHz @ OV 15 pF
Cout Output capacitance ° f=1MHz @ OV 15 pF
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UT54ACS191/UT54ACTS191

Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: Vi = V,y(min) + 20%, - 0%,; V,_ = V,_(max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,y(min) and V,,_(max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density < 5.0E5 amps/cmz, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vg
at frequency of 1MHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All specifications valid for radiation dose < 1E6 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.
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AC ELECTRICAL CHARACTERISTICS 2
(Vpp = 5.0V £10%; Vgg = 0V 1, -55°C < T < +125°C)

UT54ACS191/UT54ACTS191

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tpLH LOAD to Q, 2 20 ns
tprL LOAD to Q, 2 22 ns
toLH Data In to Q, 2 23 ns
toHL Data In to Q, 2 19 ns
toLH CLK to Q, 2 17 ns
tpHL CLK to Q, 2 22 ns
tpLH CLK to RCO 2 12 ns
tprL CLK to RCO 2 15 ns
toLH CLK to MAX/MIN 2 22 ns
toHL CLK to MAX/MIN 2 23 ns
tpLH D/U to RCO 2 16 ns
tprL D/U to RCO 2 18 ns
toLH D/U to MAX/MIN 2 15 ns
tonL D/U to MAX/MIN 2 17 ns
tpL CTEN to RCO 2 12 ns
tonL CTEN to RCO 2 16 ns
fmAx Maximum clock frequency 63 MHz
tsus LOAD, CTEN, D/U 12 ns

Setup time before CLK T
tsuz A, B, C, D setup time before LOAD T 5 ns
tyg CTEN and D/U hold time after CLK T 2 ns
3 A, B, C, D hold time after LOAD 7T 2 ns
tw Minimum pulse width 8 ns
CLK high
CLK low
LOAD low
Notes:
1. Maximum allowable relative shift equals 50mV.
2. All specifications valid for radiation dose < 1E6 rads(Si).
3. Based on characterization, hold time (t,) of Ons can be assumed if data setup time (tgy,) is >10ns. This is guaranteed, but not tested.
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UT54ACS193/UT54ACTS193

Radiation-Hardened
Synchronous 4-Bit Up-Down Dual Clock Counters

FEATURES

e Look-ahead circuitry enhances cascaded counters
o Fully synchronous in count modes
o Parallel asynchronous load for modulo-N count lengths
e Asynchronous clear
e 1.2um radiation-hardened CMOS (ACTS193) and .6um
CRH CMOS process (ACS193)
- Latchup immune
e High speed
e Low power consumption
e Single 5 volt supply
o Available QML Q or V processes
o Flexible package
- 16-pin DIP
- 16-lead flatpack

DESCRIPTION

The UT54ACS193 and the UT54ACTS193 are synchronous 4-
bit, binary reversible up-down binary counters. Synchronous
operation is provided by having all flip-flops clocked
simultaneously so that the outputs change coincident with each
other when instructed. Synchronous operation eliminates the
output counting spikes normally associated with asynchronous
counters.

The outputs of the four flip-flops are triggered on a low-to-high-
level transition of either count input (Up or Down). The direc-
tion of the counting is determined by which count inputis pulsed
while the other count input is high.

The counters are fully programmable. The outputs may be pre-
setto either level by placing a low on the load input and entering
the desired data at the data inputs. The output will change to
agree with the data inputs independently of the count pulses.
Asynchronous loading allows the counters to be used as modu-
lo-N dividers by simply modifying the count length with the
preset inputs.

A clear input has been provided that forces all outputs to the low
level when a high level is applied. The clear function is inde-
pendent of the count and the load inputs.

The counter is designed for efficient cascading without the need
for external circuitry. The borrow output (BO) produces a low-
level pulse while the count is zero and the down input is low.
Similarly, the carry output (CO) produces a low-level pulse
while the count is maximum

PINOUTS
16-Pin DIP
Top View
BL]1 16 ] vpp
Qs Ll2 15[ 1A
o, L3 14l Jcr
powNn |4 13 1Bo
vp[]s 12[]co
ocLle 1l ]Lloap
pll]7 1w0[lc
Vss L] 8 9l Jp

16-Lead Flatpack
Top View

p 1

Qg —

Qa I
DOWN
up CC1

Qc I

Qb I

——

16 Vbb
I5———,

) — o =Y
B———1Bo
) — e
11— | 0AD
10— ¢

) e—

o ~N O O~ WN PP

Vss

FUNCTION TABLE

FUNCTION CLOCK CLOCK CLR LOAD
upP DOWN
Count Up H L H
Count Down H 0 L H
Reset X X H X
Load Preset X X L L
Input
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LOGIC SYMBOL

CLR
upP

DOWN

LOAD

OO0 w>

Note:

(14) CTRDIV 16

L CT=0
@Ez 2+ 1c1=15 >~12) &5
S
) g; 2cT=0 > (13) BO
as) — @
O 3D (1) 72 Qa
o] 2) — 2,
K—L(g) (4) —U(?) Qe
T (8) Qp

UT54ACS193/UT54ACTS193

1. Logic symbol in accordance with ANSI/IEEE Std 91-1984 and IEC Publi-
cation 617-12.

RadHard MSI Logic

138



UT54ACS193/UT54ACTS193

LOGIC DIAGRAM

- (13) )
L/Iﬂ
- 12)
T > ( )co
A (19 N A
— | ]
4 3)
powN () . CsQ Qq
UP S . [ R\a_
— .—[
1 »
B () - .
[— .
B T > (2)
[ m— _ >CSQ Qg
JURE & 3
S
c (10) - -
— ]
: ® (6)
;/\/F\_T, SQ QC
[ S '\\'_,—L,«) >C —
[ ] | B 4R QJ_
I )
. .
D 9 — . |
CLR (14)] — o« @
e SQ Qp
—, . bc |
i R\Q*
LoAD (D[~ T
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UT54ACS193/UT54ACTS193

RADIATION HARDNESS SPECIFICATIONS ?

PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold 2 80 MeV-cm?/mg
SEL Threshold 120 MeV-cm?/mg

Neutron Fluence 1.0E14 n/em?

Notes:
1. Logic will not latchup during radiation exposure within the limits defined in the table.
2. Device storage elements are immune to SEU affects.

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER LIMIT UNITS
Vbb Supply voltage -0.3t07.0 V
Viio \oltage any pin -.3to Vpp +.3 \Y
Tsto Storage Temperature range -65 to +150 °C

T, Maximum junction temperature +175 °C
Tis Lead temperature (soldering 5 seconds) +300 °C
O5c Thermal resistance junction to case 20 °CIW

I DC input current +10 mA
Pp Maximum power dissipation 1 W

Note:

1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. This is a stress rating only, functional operation of the device
at these or any other conditions beyond limits indicated in the operational sections is not recommended. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.
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UT54ACS193/UT54ACTS193

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vpp Supply voltage 45t05.5 \Y
VN Input voltage any pin 0to Vpp \%

Te Temperature range -55to + 125 °C
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DC ELECTRICAL CHARACTERISTICS ’

(Vpp = 5.0V +10%; Vg = 0V 8, -55°C < T < +125°C)

UT54ACS193/UT54ACTS193

SYMBOL PARAMETER CONDITION MIN MAX UNIT
ViL Low-level input voltage *
ACTS 0.8 v
ACS 3Vpp
Vin High-level input voltage
ACTS SVpp \
ACS "Vbp
N Input leakage current
ACTSIACS Vi = Vpp OF Vs 1 1 uA
VoL Low-level output voltage 3
ACTS loL = 8.0mA 0.40 v
ACS lo, = 100pA 0.25
Vou High-level output voltage 2
ACTS IOH =-8.0mA .7VDD V
ACS lop = -100pA Vpp - 0.25
los Short-circuit output current 2.4
ACTS/ACS Vo = Vpp and Vgg -200 200 mA
loL Output currentt® Vin = Vpp Or Vss 8 mA
(Sink) VoL = 0.4V
lon Output current!® VIN = Vpp O Vs -8 mA
(Source) Vou = Vpp - 0.4V
Ptotal Power dissipation % 8- ° Cp = 50pF 2.1 mw/
MHz
Ipbg Quiescent Supply Current Vpp = 5.5V 10 pA
Alppg Quiescent Supply Current Delta For input under test 16 mA
ACTS V|N = VDD -21V
For all other inputs
VIN = Vpp O Vgs
VDD =55V
Cin Input capacitance ° f=1MHz @ OV 15 pF
Cout Output capacitance ° f=1MHz @ OV 15 pF
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UT54ACS193/UT54ACTS193

Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: Vi = V,y(min) + 20%, - 0%,; V,_ = V,_(max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,y(min) and V,,_(max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density < 5.0E5 amps/cmz, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vg
at frequency of 1MHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All ACTS specifications are valid for radiation dose < 1E6 rads(Si) and all ACS specifications are valid for radiation dose < 5E5 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.
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UT54ACS193/UT54ACTS193

AC ELECTRICAL CHARACTERISTICS 2
(Vpp = 5.0V £10%; Vgg = 0V 1, -55°C < T < +125°C)

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tpLH UP to Q,, 2 20 ns
thHL UP to Qp, 2 24 ns
tpLH UPto CO 2 13 ns
tpHL UP to CO 2 16 ns
tpLH DOWN to BO 2 13 ns
tpHL DOWN to BO 2 16 ns
to y | DOWNto Q, 2 20 ns
thHL DOWN to Q, 2 24 ns
tpLH LOAD to Q, 2 22 ns
tpHL LOAD to Q, 2 23 ns
thHL CLRto Q, 2 22 ns
fmax Maximum clock frequency 56 MHz
tsug LOAD inactive setup time before UP or DOWN T 3 ns
tsuo CLR inactive setup time before UP or DOWNT 3 ns
tsus A, B, C, D setup time before LOAD T 6 ns

ts UP high hold time after DOWN T 20 ns
tyo DOWN high hold time after UP T 20 ns
3 A, B, C, D hold time after LOAD T 2 ns
tyw Minimum pulse width 9 ns
UP high or low
DOWN high or low
LOAD low
CLR high
Notes:

1. Maximum allowable relative shift equals 50mV.
2. All ACTS specifications are valid for radiation dose < 1E6 rads(Si) and all ACS specifications are valid for radiation dose < 5E5 rads(Si).
3. Based on characterization, data hold time (ty3) of Ons can be assumed if data setup time (tg3) is >10ns. This is guaranteed, but not tested.
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UT54ACTS220

Clock and Wait-State Gener ation Cir cuit

FEATURES

- 1.2mradiation-hardened CMOS
- Latchup immune
- High speed
- Low power consumption
- Single 5-volt supply
- Available QML Q or V processes
- Flexible package
- 14-pin DIP
- 14-lead flatpack

DESCRIPTION

The UT54ACTS220 is designed to be acompanion chip to
UTMC' sUT69151 SMMIT family for the purpose of gener-
ating clock and wait-state signals. The device containsadivide
by two circuit that accepts TTL input levels and drives CMOS
output buffers. The chip accepts a 48MHz clock and generates
a24MHz clock. The 48MHz clock can have a duty cycle that
varies by + 20%. The UT54ACT220 generates a 24MHz clock
witha+ 5% duty cyclevariation. Thewait-statecircuit generates
asingle wait-state by delaying the falling edge of DTACK into
the SMMMIT. The clock/timing device generatesDTACK from
the falling edge of input RCS which is synchronized by the
falling edge of 24MHz. The STMMIT drivesinputs RCS and
DMACK.

The devices are characterized over full military temperature
range of -55°C to +125°C.

LOGIC SYMBOL

MRST (10) P~ s
- —
6 CTR1 13
48MHz i—)—> - 24MHz
SRG2
rRcs & ip (12)
DTACK
bvack &) S
(11)
———— TEST
(2
[> —— cLKkouT
4
S s — @
[> == CLKOUT
Note:

1. Logic symbol in accordance with ANSI/IEEE Std 91-1984 and |IEC
Publication 617-12.

PINOUTS
14-Pin DIP
Top View
Ne L1 4 [Ty,
cLkouT {2 13 [ ] 24MHz
cLkouT |3  12[ ] pTack
cLkin L4 11 [ ] TEST
ne []5 10 [ ] mRsT
48MHz |6 9 1Rrcs
Vgs 17 8 [_] DMACK

14-1 ead Flatpack
Top View

NCE/———
CLKouT—
CLKOUT —————

CLKIN

NC

48MHz C————— ]

A7)

~N o o~ W NP

Y — YN
13:|24MHZ
12— pTACK
U ——————— TEST
10— MRST
9 ———RCS
8 1DMACK
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UTS4ACTS220

PIN DESCRIPTION

Pin Number Pin Name Description

2 CLKOUT Buffered version of CLKIN.

3 CLKOUT |Inverted version of CLKIN.

4 CLKIN Clock Input. Thissignal can be any arbitrary signal that the user wishes to buffer.

6 48MHz 48MHz Clock. The 24MHz clock is created by dividing this signal by two.

8 DMACK  |DMA Acknowledge. Thisinput is generated by the StMMIT. When high, this signal will
cause DTACK output to be forced high.

9 RCS RAM Chip Select. Thisinput is generated by the STMMIT.

10 MRST Master Reset. This input can be used to preset 24MHz, DTACK and TEST. For normal
operation tie MRST to Vpp through aresistor.

1 TEST Test output signal.

12 DTACK Data Transfer Acknowledge. Thissignal can be used to drive the DTACK signal of the
SMMMIT if the user requires one wait state during the memory transfer.

13 24MHz 24MHz Clock. This output runs at half the frequency of the 48MHz input. The falling

edge of 24MHz is the signal that latches the DTACK outputs. 24MHz isforced high
whenever MRST islow. Properly loaded, 24MHz will have a 50% duty cycle + 5%.

FUNCTIONAL TIMING: Single StMMIT Wait-State

For both read and write memory cycles, DTACK isan input to the STMMIT E and SMMIT LXE/DXE. A non-wait state mem-
ory requirestwo clock cycles, T, and T, of figure 1. For accessing slower memory devices, the UT54ACTS220 holds DTACK to

alogical “1”. Thisresultsin the stretching of memory cycles by one clock to three clock cycles, Tyy of figure 1. The S/MMIT E

and STMMIT LXE/DXE samplesthe DTACK on the rising edge of the 24 MHz clock. If DTACK is not generated before the ris-
ing edge of the clock, the SMMMIT E and SMMMIT LXE/DXE extends the memory cycle.

48MHz T

24MHz

DMACK

RCS

DTACK

Figure 1. Functional Timing
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UTS54ACTS220

LOGIC DIAGRAM

24MHz

D Q
48MHz ——Pck =

RST
MRST 4.—T

DTACK

RCS

CK

o

Q— TEST

L

DMACK —%

CLKOUT

CLKIN >G

CLKOUT
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RADIATION HARDNESS SPECIFICATIONS

UTS4ACTS220

PARAMETER LIMIT UNITS
Total Dose 1.0E6 rad(Si)
SEU Threshold 1 80 MeV-cm?/mg
SEL Threshold >120 MeV-cm?/mg
Neutron Fluence? 10E14 n/cm?
Notes:
1. Device storage elements are immune to SEU affects.
2. Not tested, inherent of CMOS technology.
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER LIMIT UNITS
Vb Supply voltage -0.3t07.0 \%
Vio Voltage any pin -0.3to Vpp +0.3 \Y,
Tsro Storage Temperature range -65 to +150 °C
T; Maximum junction temperature +175 °C
Ts L ead temperature (soldering 5 seconds) +300 °C
Qi Thermal resistance junction to case 20 °CIW
I DC input current +10 mA
Pb Maximum power dissipation 1 W

Note:

1.Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. Thisis a stress rating only, functional operation of the device

at these or any other conditions beyond limits indicated in the operational sectionsis not recommended. Exposure to absolute maximum rating conditions for

extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage 45t05.5 \%
VN Input voltage any pin 0toVpp \Y,

Te Temperature range -55to + 125 °C
48MHz Duty Cycle 50 + 20% MHz

RadHard MS Logic
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UTS54ACTS220

DC ELECTRICAL CHARACTERISTICS”
(Vpp = 5.0V £10%; Vgg= OV 8, -55°C < T < +125°C)

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage *
Vin High-level input voltage
N Input leakage current Vpp =55V
TTL V|N :VDD OrVSS -1 1 mA
VoL Low-level output voltage 3 loL =8mA, Vpp =4.5V 0.4
—_— loL = 100mA 0.25 v
Except CLKOUT/CLKOUT oL
VoH1 High-level output voltage 3 lon=-8mA,Vpp =45V | 3.15Vpp v
Except CLKOUT/CLKOUT
VolLa CLKOUT/CLKOUT Low-level output oL = 100mA 0.25
voltage 3 v
VOH2 CLKOUT/CLKOUT ngh-le\/d OUtpUt IOH =-100mA VDD425
voltage 3 v
los Short-circuit output current 24 Vo =VppandVsg +300 mA
VDD =55V
loL1 Output current™© ViN=VppOrVss 8 mA
(Sink), Except CLKOUT/CLKOUT Vo = 0.4V
loH1 Output current1© ViN=Vpp OrVss -8 mA
(Source), Except CLKOUT/CLKOUT Von =Vpp - 04V
loL2 CLKOUT/CLKOUT output current® Vin=Vpp Or Vss 12 mA
(Sl nk) VOL =04V
loH2 CLKOUT/CLKOUT output current® Vin=Vpp Or Vss -12 mA
(Source) Von=Vpp - 0.4V
liH Input current high VN = Vpp O Vs +1.0 mA
V|N =55V
I Input current low VN = Vpp O Vs -1.0 mA
ViN=Vss
Piotal Power dissipation % & ° C = 50pF 1.0 mw/
MHz
Ippo Quiescent Supply Current Vpp = 5.5V 10 mA
Vin=VDDorVss
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UTS4ACTS220

Dippg Quiescent Supply Current Delta For input under test 16 mA
VN = Vpp - 2.1V

For all other inputs
ViN=VppOrVss

VDD =55V
Cin Input capacitance ® i =1IMHz @ OV 15 pF
Cout Output capacitance ® i =1IMHz @OV 15 pF

Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: V, =V y(min) + 20%, - 0%; V=V, (max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,y(min) and V,_(max).

2. Supplied as adesign limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density £5.0E5 amps/cmz, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at atime for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vgg
at frequency of IMHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All specifications valid for radiation dose £ 1E6 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.
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UTS54ACTS220

AC ELECTRICAL DIAGRAM

e MU
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CLKOUT | |
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CLKOUT .
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AC ELECTRICAL CHARACTERISTICS?

Vpp = 5.0V £10%; Vec = 0V, -55°C < T~ < +125°C
DD SS C

UTS4ACTS220

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tp 1 48MHz - to 24MHz — 0 15 ns
tpLpl 48MHz - to 24MHz - 0 15 ns
tpyL 2 24MHz ~ toDTACK ~ 0 7 ns
tp n2 24MHz ~ to DTACK - 0 6 ns
tp 3 DMACK - to DTACK - 3 16 ns
tp yé MRST ~ to 24MHz - , DTACK - 3 16 ns
tpyL 5 CLKIN ~ to CLKOUT ~ 0 1 ns
tp 45 CLKIN - to CLKOUT - 0 1 ns
tpy, 6 CLKIN - to CLKOUT ~ 0 11 ns
tp 16 CLKIN ~ to CLKOUT - 0 11 ns
tg, DTACK ™ to 24MHz -, setup time 12 ns

3 24MHz - to DTACK -, hold time 20 ns

tsur Setup time from RCS ™ to 24MHz ™~ 7 ns
[y MRST pulse width low 5 ns
twe CLKIN pulse width 12 ns
fmAx Maximum CLKIN frequency 40 MHz

Notes:

1. Maximum allowable relative shift equals 50mV.

2. All specifications valid for radiation dose £ 1E6 rads(Si).

3. Guaranteed by design but not tested.
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UT54ACS240/UT54ACTS240

Radiation-Hardened
Octal Buffers & Line Drivers, Inverted Three-State Outputs

FEATURES PINOUTS

® Three-state outputsdrive buslinesor buffer memory address 20-Pin _DI P
registers Top View

® 1.2y radiation-hardened CMOS —
120
- Latchup immune 11A(i E > 19 % \2/_CD;D
* High speed ava |3 18] J1v1
e | ow power ConSUmption 1A2 |: 4 17 :l 2A4
¢ Single 5 volt supply ova[ |5  16[ J1v2
e Available QML Q or V processes 1A3 E 3 ii % i?g’
: 2Y2
. FIemb]e package 1aa]8  13[] 2A2
L mgs =
- 20- pac Ves L] 10  11[ ] 2A1
DESCRIPTION

The UT54ACS240 and the UT54ACTS240 are inverting octal

buffer and line driverswhich improve the performance and den- 20-Lead Flatpack

sity of three-state memory address drivers, clock drivers, and Top View
bus-oriented receivers and transmitters. [Ty m— 1 e—
The devices are characterized over full military temperature CY [ m— S  E— T
range of -55°C to +125°C. ova 8 Br——"71vs
4 17
FUNCTION TABLE LY.V I e— — YV
S PUTS SoTRUT ov3 C————5 16— 1v2
_ 1A3 C————6 B p——— a3
1G, 2G A Y oy2 7 M p———11v3
L L H g /8 BB
H L vy C———19 il — VY]
| « z V70N e— S i s— Y\ |
LOGIC SYMBOL
1c [OEIRN EN
= —
1a1 & > VvV 88y
@ | (16)
1A2 o 1Y2
1a3 & | ~ (4 .,
1A4 @) | ~ (12) 1v4
26 18 | EN
(11) — '_> ©)
2A1 >V 2Y1
opp 130 | ~ O
15 5 212
2A3 17 e~ 2Y3
opg A0 ~ ® .,

Note:
1. Logic symbol in accordance with ANSI/IEEE Std 91-1984 and |IEC
Publication 617-12.
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UT54ACS240/UT54ACT S240

LOGIC DIAGRAM

16 (1) D 2G (19) D

1a1 @ g 19 1v1 oa1 41 g O 51
1a2 4 g 18 v, onz 13) g @ 5y,
1a3 © g 19 1y oaz (1) g G Hys
1a4 & & (12) 1y, oaq 40 & G oy

RADIATION HARDNESS SPECIFICATIONS !

PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold 2 80 MeV-cm?/mg
SEL Threshold 120 MeV-cm?/mg

Neutron Fluence 1.0E14 n/cm?

Notes:
1. Logic will not latchup during radiation exposure within the limits defined in the table
2. Device storage elements are immune to SEU affects.

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage -0.3t07.0 \%
Vio Voltage any pin -3toVpp +.3 \Y,
Tsro Storage Temperature range -65 to +150 ‘C

T, Maximum junction temperature +175 C
Tis L ead temperature (soldering 5 seconds) +300 C
O3 Thermal resistance junction to case 20 °CIW

I DC input current 110 mA
Pb Maximum power dissipation 1 W

Note:

1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. Thisisastress rating only, functional operation of the device
at these or any other conditions beyond limits indicated in the operational sectionsis not recommended. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.
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UT54ACS240/UT54ACT S240

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage 45t05.5 \%
\AIN Input voltage any pin 0toVpp \Y

Tc Temperature range -55to + 125 ‘C
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DC ELECTRICAL CHARACTERISTICS ’

Vn = 5.0V 210%:; Vee = 0V 8, -55C < T < +125°C
DD SS C

UT54ACS240/UT54ACT S240

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage
ACTS 0.8 v
ACS 3Vpp
Vi High-level input voltage *
ACTS SVpp \4
ACS Npp
N Input leakage current
ACTS/IACS V|N :VDD or VSS -1 1 LlA
VoL Low-level output voltage 3
ACS loL = 100uA 0.25
Vou High-level output voltage 3
ACTS IOH =-12.0mA '7VDD Vv
ACS IOH = '1OOHA VDD -0.25
loz Three-state output |eakage current Vo=VppandVgg -30 30 HA
los Short-circuit output current 2.4
loL Output current1® ViN=Vpp OrVss 12 mA
(Sl nk) VOL =0.4V
lon Output current™® ViN=Vpp OrVss -12 mA
(Source) Von =Vpp - 0.4V
Piotal Power dissipation % & ° Ci = 50pF 2.1 mw/
MHz
Ippo Quiescent Supply Current Vpp = 5.5V 10 HA
Mppo Quiescent Supply Current Delta For input under test 16 mA
ACTS V|N = VDD -2.1V
For all other inputs
V|N = VDD or VSS
VDD =55V
Cin Input capacitance ° /=1MHz @ OV 15 pF
Cout Output capacitance ° /=1MHz @ OV 15 pF
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UT54ACS240/UT54ACT S240

Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: V| = V| (min) + 20%, - 0%; V, =V, (max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,(min) and V; (max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density < 5.0E5 amps/cm?, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vg
at frequency of IMHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All specifications valid for radiation dose < 1E6 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.
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UT54ACS240/UT54ACT S240

AC ELECTRICAL CHARACTERISTICS 2
(Vpp = 5.0V 210%; Vgg= OV 1, -55C < T < +125°C)

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tpLH Inputto Yn 1 10 ns
tpHL Input to Yn 1 13 ns
tpyL G low to Yn active 1 11 ns
tprh G low to Yn active 2 13 ns
tp 7 G high'to Yn three-state 2 11 ns
tpuz G high'to Yn three-state 2 14 ns

Notes:
1. Maximum allowable relative shift equals 50mV.
2. All specifications valid for radiation dose < 1E6 rads(Si).
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UT54ACS244/UT54ACT S244

Radiation-Hardened
Octal Buffers & Line Drivers, Three-State Outputs

FEATURES PINOUTS
* Three-state outputsdrive buslines or buffer memory address 20-Pin DIP
registers Top View
¢ 1.2y radiation-hardened CMOS .
- Latchup immune et 2001 Vop
e High speed a1 ]2 190 ]2%c
e Low power consumption 2val |3 18] Jin1
e Single 5 volt supply A2 L] g i; 1 2n4
» Available QML Q or V processes 2Y3 % O % 1y2
* Flexible package 1A3 2A3
- 20-pin DIP av2[]7  14[ J1v3
- 20-lead flatpack 1aa )8 130 2n2
P ovi[]o 12 J1va
DESCRIPTION vee 10 111 281

The UT54ACS244 and the UT54ACTS244 are non-inverting
octal buffer and linedriverswhichimprovetheperformanceand
density of three-state memory address drivers, clock drivers,
and bus-oriented receivers and transmitters.

20-Lead Flatpack
Top View

. . - 1 C—1 20—
The devices are characterized over full military temperature 16 > 1o Voo
— ——
range of -55°C to +125°C. 1A1 26
ova 3 BI———1yx
FUNCTION TABLE 4 17
S PUTS SOTPUT 1A C——— — 7.V
_ ov3 C————5 16— 1v2
1G, 26 A Y 1A3 C————6 B p——— a3
L L L oyo C————7 4 —— 1v3
H H Y.V — - — Y
9 12—
H X . 2Y1 1Y4
Vgg 110 11— 7a1

LOGIC SYMBOL

1G 1) [~ EN

1A1 @ > %_ﬂ 1v1
1a2 & ICL)
1A3 ® & 1Y3
1a0 & L 12y,
26 {8 L EN

2A1 a > Vl_i(g) 2Y1
YOI e — LD 5y,
2A3 15 7(5) 2Y3
ng D @,

Note:
1. Logic symbol in accordance with ANSI/IEEE Std 91-1984 and |IEC
Publication 617-12.
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LOGIC DIAGRAM

16 (1) D 2G (19) D

1a1 @ V[ 19 1v1 oa1 41 V[ @ Hyy
1a2 4 [ 18 v, 2a2 13 [ D 5y,
V V
1a3 © V[ 19 1y oAz 15) V[ G Hys
1a4 & [ (12) 1y, 2aq &0) [ @) vy
V V
RADIATION HARDNESS SPECIFICATIONS !
PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold 2 80 MeV-cm?/mg
Neutron Fluence 1.0E14 n/cm?
Notes:
1. Logic will not latchup during radiation exposure within the limits defined in the table
2. Device storage elements are immune to SEU affects.
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage -0.3t07.0 \%
Vio Voltage any pin -3toVpp +.3 \Y,
Tsro Storage Temperature range -65 to +150 ‘C
T, Maximum junction temperature +175 C
Tis L ead temperature (soldering 5 seconds) +300 C
O3 Thermal resistance junction to case 20 °CIW
I DC input current 110 mA
Pb Maximum power dissipation 1 W

Note:

1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. Thisisastress rating only, functional operation of the device
at these or any other conditions beyond limits indicated in the operational sectionsis not recommended. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.
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RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage 45t05.5 \%
\AIN Input voltage any pin 0toVpp \Y

Tc Temperature range -55to + 125 ‘C
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DC ELECTRICAL CHARACTERISTICS ’
(Vpp = 5.0V 210%; Vgg= OV 8, -55C < T < +125°C)

UT54ACS244/UT54ACT S244

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage
ACTS 0.8 v
ACS 3Vpp
Vi High-level input voltage *
ACTS SVpp \4
ACS Npp
N Input leakage current
ACTS/IACS V|N :VDD or VSS -1 1 LlA
VoL Low-level output voltage 3
ACS loL = 100uA 0.25
Vou High-level output voltage 3
ACTS IOH =-12.0mA '7VDD Vv
ACS IOH = '1OOHA VDD -0.25
loL Output current1® Vin=Vpp OrVss 12 mA
(Sl nk) VOL =0.4V
lon Output current™® ViN=Vpp OrVss -12 mA
(Source) Von =Vpp - 0.4V
loz Three-state output |leakage current Vo=VppandVgg -30 30 HA
los Short-circuit output current 24
Potal Power dissipation 282 Ci = 50pF 2.0 mw/
MHz
Ippo Quiescent Supply Current Vpp = 5.5V 10 HA
Alppg Quiescent Supply Current Delta For input under test 16 mA
ACTS V|N = VDD -2.1V
For all other inputs
V|N = VDD or VSS
VDD =55V
Cin Input capacitance ° /=1MHz @ OV 15 pF
Cout Output capacitance ° /=1MHz @ OV 15 pF
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Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: V| = V| (min) + 20%, - 0%; V, =V, (max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,(min) and V; (max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density < 5.0E5 amps/cm?, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vg
at frequency of IMHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All specifications valid for radiation dose < 1E6 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.

163 RadHard MSI Logic



AC ELECTRICAL CHARACTERISTICS 2
(Vpp = 5.0V 210%; Vgg= OV 1, -55C < T < +125°C)

UT54ACS244/UT54ACT S244

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tpLH Input to Yn 1 11 ns
tpHL Inputto Yn 1 11 ns
tpyL G low to Yn active 2 12 ns
tprh G low to Yn active 2 12 ns
tp 7 G high'to Yn three-state 2 12 ns
tpuz G high'to Yn three-state 2 12 ns

Notes:
1. Maximum allowable relative shift equals 50mV.
2. All specifications valid for radiation dose < 1E6 rads(Si).
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UT54ACS245/UT54ACTS245

Radiation-Hardened
Octal Bus Transceiver with Three-State Outputs

FEATURES PINOUTS
* Three-state outputs drive bus line directly 2_?_-P”\1/.D P
e 1.2y radiation-hardened CMOS op View
- .Latchuplmmune piR []1 20 [ Vpp
* High speed A1 ]2 19[]G
* Low power consumption A2 []3 18[]B1
* Single 5 volt supply a3 [la 17 B2
e Available QML Q or V processes aa |5 16[1B3
* Flexible package as [l6 15[ 1B4
- 20-pin DIP a6 []7 14185
- 20-lead flatpack A7 []8 13[]Bs
DESCRIPTION as [Jo 12[]B7
. . Vss |20 11 [ B8
The UT54ACS245 and the UT54ACTS245 are non-inverting
octal bustransceiversdesigned for asynchronoustwo-way com- 20-Lead Flatpack
munication between data buses. The control function imple- Top View
mentation minimizes external timing requirements.
Thedevicesallow datatransmission from the A busto the B bus DR———1 20— Vop
or from the B bus to the A bus depending upon the logic level Al———2 19—16G
at the direction control (DIR) input. The enable input (G) dis- AL——3 18— 181
ables the device so that the buses are effectively isolated. ABL———4 70— B2
. . . AAC————15 16— B3
The dewc&care charactcenzed over full military temperature ASC——6 15— B4
range of -55°C o +125°C. ABC————7 14 ————1B5
FUNCTION TABLE A7C———18 )y E— =15
ENABLE DIRECTION A8 o 57
G CONTROL DIR OPERATION Veg ———10 HU|— B8
L L B Data To A Bus
L H A Data To B Bus LOGIC SYMBOL
H X Isolation s 19) | s
(1) ¢
DIR 3EN1(BA)
T— 3EN2 (AB)
— [ (18)
Al @04— V 1 Q -—e — B1
A > oV
nr Gl (7 B2
Az Ges ] CO
As Clem | (19) B4
A5 e s | 14 o
ag Des | (13) B6
A7 @L—P— —4—@ B7
Ag Qes| <D oo
Note:
1. Logic symbol in accordance with ANSI/IEEE Std 91-1984 and |EC
Publication 617-12.
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LOGIC DIAGRAM
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RADIATION HARDNESS SPECIFICATIONS ?

PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold 2 80 MeV-cm?/mg
SEL Threshold 120 MeV-cm?/mg

Neutron Fluence 1.0E14 n/cm?

Notes:
1. Logic will not latchup during radiation exposure within the limits defined in the table.

2. Device storage elements are immune to SEU affects.

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER LIMIT UNITS
Vb Supply voltage -0.3t07.0 \%
Vio Voltage any pin -3toVpp +.3 \Y,
Tsro Storage Temperature range -65 to +150 ‘C

T; Maximum junction temperature +175 C
Ts L ead temperature (soldering 5 seconds) +300 C
O3 Thermal resistance junction to case 20 °CIW

I DC input current 10 mA
Pb Maximum power dissipation 1 W

Note:
1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. Thisisastress rating only, functional operation of the device

at these or any other conditions beyond limits indicated in the operational sectionsis not recommended. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage 45t05.5 \%
VN Input voltage any pin 0toVpp \Y,

Te Temperature range -55to + 125 ‘C
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DC ELECTRICAL CHARACTERISTICS ’
(Vpp = 5.0V 210%; Vgg= OV 8, -55C < T < +125°C)

UT54ACS245/UT54ACT S245

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage
ACTS 0.8 v
ACS 3Vpp
Vi High-level input voltage *
ACTS SVpp \4
ACS Npp
N Input leakage current
ACTS/IACS V|N :VDD or VSS -1 1 HA
VoL Low-level output voltage 3
ACS loL = 100pA 0.25
Von High-level output voltage 3
ACTS IOH =-12.0mA '7VDD Vv
ACS IOH = 'lOOHA VDD -0.25
loz Three-state output |eakage current Vo=VppandVgg -30 30 HA
los Short-circuit output current 24
loL Output current™® ViN=Vpp OrVss 12 mA
(Sl nk) VOL =0.4V
lon Output current™® ViN=Vpp OrVss -12 mA
(Source) Von =Vpp - 0.4V
Protal Power dissipation % & ° C = 50pF 2.0 mW/MHz
Ibbo Quiescent Supply Current Vpp = 5.5V 10 VA
Alppg | Quiescent Supply Current Delta For input under test 16 mA
ACTS V|N = VDD -2.1V
For all other inputs
V|N = VDD or VSS
VDD =55V
Cin Input capacitance ° f=1IMHz @ OV 15 pF
Cout | Output capacitance ® f=1IMHz @ OV 15 pF
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Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: V| = V| (min) + 20%, - 0%; V, =V, (max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,(min) and V; (max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density <5.0E5 amps/cm?, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vg
at frequency of IMHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All specifications valid for radiation dose < 1E6 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.
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AC ELECTRICAL CHARACTERISTICS ?

Vn = 5.0V 210%; Vee = OV 1, -55C < T~ < +125°C
DD SS C

UT54ACS245/UT54ACT S245

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tpL H Datato bus 1 11 ns
toyL Datato bus 1 15 ns
tpyL G low to bus active 2 12 ns
tprh G low to bus active 2 12 ns
tp 7 G high to bus three-state 2 12 ns
tpuz G high to bus three-state 2 12 ns

Notes:
1. Maximum allowable relative shift equals 50mV.
2. All specifications valid for radiation dose < 1E6 rads(Si)
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UT54ACS253/UT54ACTS253

Radiation-Hardened
Dual 4-Input Multiplexers, Three-State Outputs

FEATURES PINOUTS
e Permits multiplexing from N linesto 1 line 16-Pin DIP
» Performs parallel-to-serial conversion Top View
¢ 1.2y radiation-hardened CMOS —
- Latchup immune 16 E 116 % Voo
; B 2 15126
* High speed . ics L3 14 1A
» Low power consumption 100 2 130 2c3
* Single 5 volt supply 1c1 s 12[d2c2
e Available QML Q or V processes 1co [le 111 2c1
* Flexible package iy ] 7 10 [ 2co
-16-pin DIP Ves ] 8 9 12y
-16-lead flatpack
DESCRIPTION

16-Lead Flatpack

The UT54ACS253 and the UT54ACTS253 are 1-lineto 4-line .
Top View

multiplexersthat contain driversto supply full binary decoding.

fSepa?';\teoutp.ut control inputs are provided for each of the two 61 16 ——— vpp
our-line sections. BC———2 15 ——332G
Use the three-state outputs to drive datalinesin bus-organized 1IC3 C—————13 U[————A
systems. With all but one of the common outputs disabled the 1C2 C——4 13 ———1 2C3
low-impedance of the single enable output will drive the bus 1c1 C————15 12— 2¢2
lineto ahigh or low logic level. Each output hasits own strobe 1IcoC——— 16 i — o4
Q). Iy C————17 10— 2¢co
The devices are characterized over full military temperature Vss ——8 o 2Y
range of -55°C to +125°C.
FUNCTION TABLE LOGIC SYMBOL
SELECT DATA INPUTS OUTPUT | OUTPUT
INPUTS CONTROL
_ A @ 0
B A | CO C1 c2 C3 G Y g @ 1) 3
X X X X X X H z ]
— (D)
L L | L X X X L L 16 ((6)) [EN MUX
1C0 0
L L H X X X L H 107 & 1 @
4 L\
L H| X L X X L L 1c2 -2 V v
1C3 3
L H X H X X L H —
oG AN
H L | X X L X L L sco 10|
a1
H L X X H X L H 2C1 —— 9)
scp (12) —— 2Y
H H X X X L L L (13)
2C3 ]
H H X X X H L H
Note:

1. Logic symbol in accordance with ANSI/IEEE Std 91-1984 and |IEC
Publication 617-12.
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LOGIC DIAGRAM
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RADIATION HARDNESS SPECIFICATIONS ?

PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold 2 80 MeV-cm?/mg
SEL Threshold 120 MeV-cm?/mg

Neutron Fluence 1.0E14 n/cm?

Notes:
1. Logic will not latchup during radiation exposure within the limits defined in the table.

2. Device storage elements are immune to SEU affects.

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER LIMIT UNITS
Vb Supply voltage -0.3t07.0 \%
Vio Voltage any pin -3toVpp +.3 \Y,
Tsro Storage Temperature range -65 to +150 ‘C

T; Maximum junction temperature +175 C
Ts L ead temperature (soldering 5 seconds) +300 C
O3 Thermal resistance junction to case 20 °CIW

I DC input current 10 mA
Pb Maximum power dissipation 1 W

Note:
1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. Thisisastress rating only, functional operation of the device

at these or any other conditions beyond limits indicated in the operational sectionsis not recommended. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage 45t05.5 \%
VN Input voltage any pin 0toVpp \Y,

Te Temperature range -55to + 125 ‘C
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DC ELECTRICAL CHARACTERISTICS ’
(Vpp = 5.0V £10%; Vgg= 0V 6, -55°C < T < +125°C)

UT54ACS253/UT54ACTS253

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage
ACTS 0.8 v
ACS 3Vpp
Vi High-level input voltage *
ACTS SVpp \4
ACS Npp
N Input leakage current
ACTS/IACS V|N :VDD or VSS -1 1 LlA
VoL Low-level output voltage 3
ACS loL = 100uA 0.25
Von High-level output voltage 3
ACTS IOH =-8.0mA '7VDD Vv
ACS IOH = 'lOOHA VDD -0.25
los Short-circuit output current 24
ACTSIACS Vo =Vpp andVgg -200 200 mA
loz Three-state output |eakage current Vo=VppandVgg -20 20 HA
Ibbo Quiescent Supply Current Vpp = 5.5V 10 HA
lov Output current™® ViN=Vpp OrVss 8 mA
(Sl nk) VOL =0.4V
lon Output current™® ViN=Vpp OrVss -8 mA
(Source) Von =Vpp - 0.4V
Piotal Power dissipation % & ° C = 50pF 2.1 mw/
MHz
Ibbo Quiescent Supply Current Vpp = 5.5V 10 HA
Alppg Quiescent Supply Current Delta For input under test 16 mA
ACTS V|N = VDD -2.1V
For all other inputs
V|N = VDD or VSS
VDD =55V
Cin Input capacitance ° /=1MHz @ OV 15 pF
Cout Output capacitance ° /=1MHz @ OV 15 pF
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Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: V| = V| (min) + 20%, - 0%; V, =V, (max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,y(min) and V; (max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density <5.0E5 amps/cm?, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vg
at frequency of IMHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All specifications valid for radiation dose < 1E6 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.
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AC ELECTRICAL CHARACTERISTICS ?

Vp = 5.0V 210%; Ve =0V 1, -55°C < T~ < +125C
DD SS C

UT54ACS253/UT54ACTS253

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tpL H Select to output Yn 2 12 ns
toyL Select to output Yn 2 16 ns
tpLH Data to output Yn 2 14 ns
tpHL Datato output Yn 2 16 ns
tprH G low to Yn active 2 12 ns
tprL G low to Yn active 1 12 ns
tpuz G high to Yn three-state 2 11 ns
tp 7 G high'to Yn three-state 2 10 ns

Notes:
1. Maximum allowable relative shift equals 50mV.
2. All specifications valid for radiation dose < 1E6 rads(Si).
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UT54ACS264/UT54ACT S264

Radiation-Hardened
Look-Ahead Carry Generators for Counters

FEATURES PINOUTS
* Performslook-ahead carry across n-bit counters 16-Pin _DlP
¢ Accommodates active-high or active-low carry Top View
* Improves cascaded counters system performance
» 1.2y radiation-hardened CMOS A1 1.8 ]v
- Latchup immune 1 12 151 BZD
* High speed Ao L3 14 ]a2
» Low power consumption go 14 13 cE
» Single 5 volt supply Az s 121 co
e Available QML Q or V processes B3 16 11[1c1
» Flexible package rcoB [|7 10 [] rcoa
- 16-pin DIP Vss L8 9[Jc2
- 16-lead flatpack
DESCRIPTION
The UT54ACS264 and the UT54A CTS264 arelook-ahead gen- 16- '—Tead \F/!atpac"
op View

erators designed specifically to perform a carry-anticipate
across any number of n-bit counters, thus increasing system

clock frequency. A carry enable CE, and carry outputs RCOA

and RCOB are provided for n-bit cascading. AL E——— 1 16— Voo
Bl C————2 15 ———1 B2

Usethe counter with either active-high-carry or active-low-car- AOC——13 14— A2

ry counters. For active-high-carry counters, CE is active high, BO C—————14 13— CE

the A set of inputs and output RCOA are used. The B set of A3 C——5 12— Co

inputs are connected to alow logic level. For active-low-carry B3 6 11— C1

counters, CE isactivelow, the B set of inputsand output RCOB RCOB 7 10— RCOA

areused. The A set of inputsare connected to ahigh logic level. Vgg 18 ) — )

The devices are characterized over full military temperature
range of -55°C to +125°C.
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LOGIC SYMBOL

ACTIVE-HIGH INPUTS ACTIVE-LOW INPUTS
(13) ~| g4 <
ce B 15 13 131 @@ ., CE 21 127> (2
23 T
@ Bo A~ 2 s 1>
BO Z2 135 + = 41 ~. (11
3, L an Q) 3 34 c1
@) 235 T c1 A0 124 77
a0 L g3 prau i
’ 2 ~| 1o
) B1 G4 7 T+ =
B1 @ | Z4 1,357 | = 1 5,6 T M~ (9) c2
2357 1 (9) R O BN P 346 T
ar @ 457 + c2 1,246
=~ 1G5 ST T
as | o 1
B2 % 157, 1% pr 28> 77 8T (10 rcoa
Az 448ty 4579 A0 zcoa 6~ 34,68 T
67,9 B3 G8 s -
o I 4.6,
6 ]
Bs & | 5 Az Bl o
i
G >+ , 12468 =~ rcos
G9 4+ @ pcos
pa
s I
Notes:
1. Logic symbolsin accordance with ANSI/IEEE Std 91-1984 and |IEC
Publication 617-12. FUNCTION TABLE FOR C2 OUTPUT
FUNCTION TABLE FOR CO OUTPUT INPUTS OUTPUT
PUTS SUTRUT A2 Al A0 B2 Bl BO CE c2
20 Bo  CE o H X X H X X X H
T . H H X X H X X H
H % H Ny H H H X X H X H
R a— - H H H X X X H H
« . . . L x X X x x X L
N L X L X X X L
FUNCTION TABLE FOR C1 OUTPUT X X L L L X X L
INPUTS OUTPUT X X X L L L L L
Al A0 Bl BO CE c1
FUNCTION TABLE FOR RCOA OUTPUT
H X H X X H
Hoon x oH x Ny INPUTS OUTPUT
HoH x X n ; A3 A2 Al A0 B3 B2 Bl CE| RCOA
T - H X X X H X X X H
« . L% x . H H X X X H X X H
« X . . . . H H H X X X H X H
H H H H X X X H H
L X X X X X X X L
FUNCTION TABLE FOR RCOB OUTPUT
X L X X L X X X L
INPUTS OUTPUT
X X L X L L X X L
B3 B2 Bl BO CE RCOB
X X X L L L L X L
H X X X X H
X X X X L L L L L
N H N N N H
X N H X N H
N N N H N H
X N X X H H
L L L L L L
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LOGIC DIAGRAM
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RADIATION HARDNESS SPECIFICATIONS ?

UT54ACS264/UT54ACT S264

PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold 2 80 MeV-cm?/mg
SEL Threshold 120 M ev_cmZ/mg
Neutron Fluence 1.0E14 n/cm?
Notes:
1. Logic will not latchup during radiation exposure within the limits defined in the table.
2. Device storage elements are immune to SEU affects.
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER LIMIT UNITS
Vb Supply voltage -0.3t07.0 \%
Vio Voltage any pin -3toVpp +.3 \Y,
Tsro Storage Temperature range -65 to +150 ‘C
T; Maximum junction temperature +175 C
Ts L ead temperature (soldering 5 seconds) +300 C
O3 Thermal resistance junction to case 20 °CIW
I DC input current 10 mA
Pb Maximum power dissipation 1 W

Note:

1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. Thisisastress rating only, functional operation of the device
at these or any other conditions beyond limits indicated in the operational sectionsis not recommended. Exposure to absolute maximum rating conditions for

extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage 45t05.5 \%
VN Input voltage any pin 0toVpp \Y,

Te Temperature range -55to + 125 ‘C
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UT54ACS264/UT54ACT S264

DC ELECTRICAL CHARACTERISTICS ’

Vn = 5.0V 210%:; Vee =0V 8, -55°C < T~ < +125C
DD SS C

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage
ACTS 0.8 v
ACS 3Vpp
Vi High-level input voltage *
ACTS SVpp \4
ACS Npp
N Input leakage current
ACTS/IACS V|N :VDD or VSS -1 1 LlA
VoL Low-level output voltage 3
ACS loL = 100uA 0.25
Von High-level output voltage 3
ACTS lon = -8mA Vpp v
ACS IOH = 'lOOHA VDD -0.25
los Short-circuit output current 2.4
loL Output current1® Vin=Vpp OrVss 8 mA
(SI nk) VOL =04V
lon Output current™® ViN=Vpp OrVss -8 mA
(Source) Von = Vpp - 0.4V
Piotal Power dissipation % & ° C = 50pF 2.2 mw/
MHz
Ippo Quiescent Supply Current Vpp = 5.5V 10 HA
Mppo Quiescent Supply Current Delta For input under test 16 mA
ACTS V|N = VDD -2.1Vv
For all other inputs
V|N = VDD or VSS
VDD =55V
Cin Input capacitance ° /=1MHz @ OV 15 pF
Cout Output capacitance /=1MHz @ OV 15 pF
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Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: V| = V| (min) + 20%, - 0%; V, =V, (max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,y(min) and V; (max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density <5.0E5 amps/cm?, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vg
at frequency of IMHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All specifications valid for radiation dose < 1E6 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.

AC ELECTRICAL CHARACTERISTICS 2
(Vpp = 5.0V 110%; Vgg =0V 1, -55°C < T¢ < +125C)

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tpL H CEto CO, C1, C2 1 17 ns
tpHL CEto CO, C1, C2 1 16 ns
tpL H AnorBnto CO, C1, C2 1 15 ns
tpHL Anor Bnto CO, C1, C2 1 17 ns
tpL H An, Bn or CE to RCOA 1 15 ns
tpHL An, Bn or CE to RCOA 1 15 ns
tpL H Bn or CE to RCOB 1 12 ns
tpHL Bn or CE to RCOB 1 15 ns

Notes:

1. Maximum allowable relative shift equals 50mV.
2. All specifications valid for radiation dose < 1E6 rads(Si).
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UT54ACS273/UT54ACTS273

Radiation-Hardened
Octal D-Flip-Flops with Clear

FEATURES PINOUTS
. . . S . 20-Pin DIP
® Contains eight flip-flops with single-rail outputs Top View
¢ Buffered clock and direct clear inputs
¢ |ndividual datainput to each flip-flop SR 11 20 [ vep
¢ Applicationsinclude: 10 ]2 19[]8Q
- Buffer/storage registers, shift registers, and pattern ib[]3 18[]8D
generators 2p []4 17 [ 7D
® 1.2uradiation-hardened CMOS 2 L]s5 16 [ ]7Q
- Latchup immune 3 Ljs 15 16Q
e High speed 3p |7 14[]eD
.l fion 4ap []8 13 []sD
.OW power consump! s0 o 12 [ s0
® Single 5 volt supply Ves []120 11 [ cLK
® Available QML Q or V processes
® Hexible package 20-Lead Flatpack
- 20-pin DIP Top View
- 20-lead flatpack
DESCRIPTION CLRC———11 20—,
The UT54ACS273 and the UT54ACTS273 are positive-edge- Q2 19 —78
triggered D-type flip-flops with a direct clear input. Ib———-3 B8——4b
D4 17—
Information at the D inputs meeting the setup timerequirements 2 C_——5 16 ——170Q
istransferred to the Q outputs on the positive-going edge of the 3QC———16 15— 6Q
clock pulse. When the clock input is at either the high or low ap C———7 14|/—6D
level, the D input signal has no effect at the output. 4D 8 13— 5p
The devices are characterized over full military temperature AQL———9 12—I5Q
range of -55°C to +125°C. Vss & 10 1 CLK
FUNCTION TABLE LOGIC SYMBOL
INPUTS OUTPUTS
CLR CLK D — N
X Qx CLR (11)1 R
L X X L ok Uy
H 1 H H o B8 — 2
H L L 2D ) = — 28
! 3p O - © 3Q
H L X No change o 8| L © 4Q
sp (13) 12) 5Q
op 14 | (15) 60
p 4D (16) 70
(18) 19)
8D —  8Q

Note:
1. Logic symbol in accordance with ANSI/IEEE standard 91-1984
and IEC Publication 617-12.
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LOGIC DIAGRAM

UTS54ACS273/UT54ACTS273

1D 2D 3D 4D 5D 6D 7D 8D
® @ ‘(7) ‘(8) (13) (14) ‘(ﬂ) (18)
cLk (1) ‘ - ‘ o ‘ ‘
D D \—D \—D D D D D
C C C C C C C C
R R R R R R R R
wope J| T T TI TP T]T
‘ @ ‘ 6) ‘ (6) ‘ 9 ‘ (12) ‘ (15) ‘ (16) (19)
1Q 2Q 3Q 4Q 5Q 6Q 7Q 8Q
RADIATION HARDNESS SPECIFICATIONS ?
PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold ? 80 MeV-cmzlmg
Neutron Fluence 1.0E14 n/cm2
Notes:
1. Logic will not latchup during radiation exposure within the limits defined in the table.
2. Device storage elements are immune to SEU affects.
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER LIMIT UNITS
Vb Supply voltage -0.3t07.0 \%
Vio Voltage any pin -3toVpp +.3 \Y,
Tsro Storage Temperature range -65 to +150 ‘C
T; Maximum junction temperature +175 C
Ts L ead temperature (soldering 5 seconds) +300 C
O3 Thermal resistance junction to case 20 °CIW
I DC input current 10 mA
Pb Maximum power dissipation 1 W

Note:

1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. Thisisastress rating only, functional operation of the device
at these or any other conditions beyond limits indicated in the operational sectionsis not recommended. Exposure to absolute maximum rating conditions for

extended periods may affect device reliability.
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UT54ACS273/UT54ACTS273

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vb Supply voltage 45t05.5 \%
VN Input voltage any pin 0toVpp \Y,

Tc Temperature range -55to + 125 ‘C
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DC ELECTRICAL CHARACTERISTICS ’
(Vpp = 5.0V £10%; Vgg= 0V 6, -55°C < T < +125°C)

UTS54ACS273/UT54ACTS273

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage
ACTS 0.8 v
ACS 3Vpp
Vi High-level input voltage *
ACTS SVpp \4
ACS Npp
N Input leakage current
ACTS/IACS V|N :VDD or VSS -1 1 LlA
VoL Low-level output voltage 3
ACS loL = 100uA 0.25
Von High-level output voltage 3
ACTS IOH =-8.0mA '7VDD Vv
ACS IOH = 'lOOHA VDD -0.25
los Short-circuit output current 2.4
loL Output current1® Vin=Vpp OrVss 8 mA
(SI nk) VOL =04V
lon Output current™® ViN=Vpp OrVss -8 mA
(Source) Von = Vpp - 0.4V
Piotal Power dissipation % & ° C = 50pF 19 mw/
MHz
Ippo Quiescent Supply Current Vpp = 5.5V 10 HA
Mppo Quiescent Supply Current Delta For input under test 16 mA
ACTS V|N = VDD -2.1Vv
For all other inputs
V|N = VDD or VSS
VDD =55V
Cin Input capacitance ° /=1MHz @ OV 15 pF
Cout Output capacitance /=1MHz @ OV 15 pF
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UT54ACS273/UT54ACTS273

Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: V| = V| (min) + 20%, - 0%; V, =V, (max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,(min) and V; (max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density <5.0E5 amps/cm?, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vg
at frequency of IMHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All specifications valid for radiation dose < 1E6 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.
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UTS54ACS273/UT54ACTS273

AC ELECTRICAL CHARACTERISTICS 2
(Vpp = 5.0V £10%; Vgg= 0V 1, -55°C < T < +125C)

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tPLH CLK to Q 4 17 ns
tpHL CLKtoQ 4 19 ns
tPHL CLRto Q 5 19 ns
fMAX Maximum clock frequency 63 MHz
tsuy CLR inactive setup time before CLK T 5 ns
tsyo Data setup time before CLK T 5 ns

ty Data hold time after CLK T 3 ns
tyy Minimum pulse width 8 ns
CLRlow
CLK high
CLK low

Notes:
1. Maximum allowable relative shift equals 50mV.
2. All specifications valid for radiation dose < 1E6 rads(Si).
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UT54ACS279/UT54ACTS279

Radiation-Hardened
Quadruple S-R Latches

FEATURES

® 1 .2uradiation-hardened CMOS
- Latchup immune

High speed

Low power consumption

Single 5 volt supply

Available QML Q or V processes

Flexible package
- 16-pin DIP
- 16-lead flatpack

DESCRIPTION

The UT54ACS279 and the UT54ACTS279 contain four basic
S-Rflip-flop latches. Under conventional operation, the S-R

PINOUTS

16-Pin DIP

Top View
R ]1 16 [ vpp
1;1 L2 15[ 4s
152 L3 14[d4r
10 Lla 13[4
2R L5 121352
s Lle 11 ]3s1
20 []7 10[]3R
Ves L8 9] 30

16-Lead Flatpack

inputs are normally held high. When the Sinput is pulsed low, Top View
the Q output will be set high. When R is pulsed low, the Q —

o — —
output will be reset low. If the S-R inputs are taken low simul- IR Lo Voo
taneously, the Q output is unpredictable. 151 2 1 4s

1S2 C——3 14— 4R
The devices are characterized over full military temperature 10 4 13———140Q
range of -55°C to +125°C. JRIOC——5 12/ ——3%2
FUNCTION TABLE 2sC——16 11— 351
20 C———17 10 F/—3R
INPUTS OuTPUT Veg —————18 9 —————30
s R Q
H H Qo
L H H LOGIC SYMBOL
H L L
L L 1 —
Note: l§l (_)_B(g,)[ S1 — 1Q
1. This configuration is nonstable. It may not persist when the S and R inputs 1S2 S1
return to their inactive (high) level. oR (B ~ R @)
= (6) 2Q
LOGIC DIAGRAM 2S S2
3E % R
(LATCHES 1 & 3) (LATCHES 2 & 4) 3§1 (11_12Lm S3 Q) 3Q
— — 352 YA 53
R o—, R o— 4R LA~ (13)
45 A5 o, 4Q
Note:
1. Logic symbol in accordance with ANSI/IEEE standard 91-1984 and |EC
= Publication 617-12.
> O—8—0Q s O—8—qQ
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RADIATION HARDNESS SPECIFICATIONS ?

UT54ACS279/UT54ACTS279

PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold 2 80 MeV-cm?/mg
SEL Threshold 120 M ev_cmZ/mg
Neutron Fluence 1.0E14 n/cm?
Notes:
1. Logic will not latchup during radiation exposure within the limits defined in the table.
2. Device storage elements are immune to SEU affects.
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER LIMIT UNITS
Vb Supply voltage -0.3t07.0 \%
Vio Voltage any pin -3toVpp +.3 \Y,
Tsro Storage Temperature range -65 to +150 ‘C
T; Maximum junction temperature +175 C
Ts L ead temperature (soldering 5 seconds) +300 C
O3 Thermal resistance junction to case 20 °CIW
I DC input current 10 mA
Pb Maximum power dissipation 1 W

Note:

1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. Thisisastress rating only, functional operation of the device
at these or any other conditions beyond limits indicated in the operational sectionsis not recommended. Exposure to absolute maximum rating conditions for

extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage 45t05.5 \%
VN Input voltage any pin 0toVpp \Y,

Te Temperature range -55to + 125 ‘C
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UT54ACS279/UT54ACTS279

DC ELECTRICAL CHARACTERISTICS ’

Vn = 5.0V 210%:; Vee = 0V 8, -55C < T < +125°C
DD SS C

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage
ACTS 0.8 v
ACS 3Vpp
Vi High-level input voltage *
ACTS SVpp \4
ACS Npp
N Input leakage current
ACTS/IACS V|N :VDD or VSS -1 1 LlA
VoL Low-level output voltage 3
ACS loL = 100uA 0.25
Von High-level output voltage 3
ACTS IOH =-12.0mA '7VDD Vv
ACS IOH = 'lOOHA VDD -0.25
los Short-circuit output current 2.4
loL Output current1® Vin=Vpp OrVss 12 mA
(SI nk) VOL =04V
lon Output current™® ViN=Vpp OrVss -12 mA
(Source) Von = Vpp - 0.4V
Piotal Power dissipation % & ° C = 50pF 2.1 mw/
MHz
Ippo Quiescent Supply Current Vpp = 5.5V 10 HA
Mppo Quiescent Supply Current Delta For input under test 16 mA
ACTS V|N = VDD -2.1Vv
For all other inputs
V|N = VDD or VSS
VDD =55V
Cin Input capacitance ° /=1MHz @ OV 15 pF
Cout Output capacitance /=1MHz @ OV 15 pF
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Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: V| = V| (min) + 20%, - 0%; V, =V, (max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,y(min) and V; (max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density <5.0E5 amps/cm?, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vg
at frequency of IMHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All specifications valid for radiation dose < 1E6 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.

AC ELECTRICAL CHARACTERISTICS 2
(Vpp = 5.0V 110%; Vgg= OV 1, -55C < T < +125°C)

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tPLH §t0 Q 1 15 ns
touL StoQ 1 18 ns
tPHL Rto Q 1 17 ns

tyy Minimum pulse width 8 ns
Slow
R low
Notes:

1. Maximum allowable relative shift equals 50mV.
2. All specifications valid for radiation dose < 1E6 rads(Si).
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UT54ACS280/UT54ACTS280

Radiation-Hardened
9-Bit Parity Generators/Checkers

FEATURES

Generates either odd or even parity for nine data lines
Cascadable for n-bits parity

1.2 radiation-hardened CMOS

- Latchup immune

High speed

Low power consumption

Single 5 volt supply
Available QML Q or V processes
Flexible package

- 14-pin DIP

- 14-lead flatpack

DESCRIPTION

The UT54ACS280 and the UT54ACT S280 are 9-hit parity gen-
erators/checkers that use high-performance circuitry and fea-
tures odd and even outputs to facilitate operation of either odd
or even parity application. Theword-length capability iseasily
expanded by cascading.

The devices are characterized over full military temperature
range of -55°C to +125°C.

FUNCTION TABLE

NUMBER OF INPUTS A THRU |
THAT ARE HIGH

OUTPUT

2 EVEN ~0DD

0,2,4,6,8 H L
1,3,5,7,9 L H

LOGIC SYMBOL

2k

0

1
L& ¥
EVEN

PPEEEEFF

ODD

—
~
=

Note:
1. Logic symbol in accordance with ANSI/IEEE standard 91-1984 and |EC
Publication 617-12.

PINOUTS

NC

> EVEN
> ODD
Vss

~N o O A~ W DN P

14-Pin DIP
Top View

~N o O WDN P

14
13
12
11
10

14-1 ead Flatpack
Top View

14
13
12
11
10

9

v,
—
—
—————p
—
—

s—————1A
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LOGIC DIAGRAM
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UT54ACS280/UT54ACTS280

RADIATION HARDNESS SPECIFICATIONS ?

PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold 2 80 MeV-cm?/mg
SEL Threshold 120 MeV-cm?/mg

Neutron Fluence 1.0E14 n/cm?

Notes:
1. Logic will not latchup during radiation exposure within the limits defined in the table.

2. Device storage elements are immune to SEU affects.

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER LIMIT UNITS
Vb Supply voltage -0.3t07.0 \%
Vio Input voltage any pin -3toVpp +.3 \Y,
Tsro Storage Temperature range -65 to +150 ‘C

T; Maximum junction temperature +175 C
Ts L ead temperature (soldering 5 seconds) +300 C
O3 Thermal resistance junction to case 20 °CIW

I DC input current 10 mA
Pb Maximum power dissipation 1 W

Note:
1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. Thisisastress rating only, functional operation of the device

at these or any other conditions beyond limits indicated in the operational sectionsis not recommended. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage 45t05.5 \%
VN Input voltage any pin 0toVpp \Y,

Te Temperature range -55to + 125 ‘C
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DC ELECTRICAL CHARACTERISTICS ’
(Vpp = 5.0V 210%; Vgg= OV 8, -55C < T < +125°C)

UT54ACS280/UT54ACTS280

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage
ACTS 0.8 v
ACS 3Vpp
Vi High-level input voltage *
ACTS SVpp \4
ACS Npp
N Input leakage current
ACTS/IACS V|N :VDD or VSS -1 1 LlA
VoL Low-level output voltage 3
ACS loL = 100uA 0.25
Von High-level output voltage 3
ACTS IOH =-8.0mA '7VDD Vv
ACS IOH = 'lOOHA VDD -0.25
los Short-circuit output current 2.4
loL Output current1® Vin=Vpp OrVss 8 mA
(SI nk) VOL =04V
lon Output current™® ViN=Vpp OrVss -8 mA
(Source) Von = Vpp - 0.4V
Piotal Power dissipation % & ° C = 50pF 2.2 mw/
MHz
Ippo Quiescent Supply Current Vpp = 5.5V 10 HA
Mppo Quiescent Supply Current Delta For input under test 16 mA
ACTS V|N = VDD -2.1Vv
For all other inputs
V|N = VDD or VSS
VDD =55V
Cin Input capacitance ° /=1MHz @ OV 15 pF
Cout Output capacitance /=1MHz @ OV 15 pF
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UT54ACS280/UT54ACTS280

Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: V| = V| (min) + 20%, - 0%; V, =V, (max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,(min) and V; (max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density <5.0E5 amps/cm?, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vg
at frequency of IMHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All specifications valid for radiation dose < 1E6 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.
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UT54ACS280/UT54ACTS280

AC ELECTRICAL CHARACTERISTICS 2
(Vpp = 5.0V 210%; Vgg= OV 1, -55C < T < +125°C)

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tp Any input to ¥, even 1 20 ns
tpyL Any input to ¥, even 1 20 ns
tpyL Any input to Y. odd 1 22 ns
tpLH Any input to ¥, odd 1 20 ns

Notes:
1. Maximum allowable relative shift equals 50mV.
2. All specifications valid for radiation dose < 1E6 rads(Si).
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UT54ACS283/UT54ACTS283

Radiation-Hardened
4-Bit Binary Full Adders

FEATURES

® | 2uradiation-hardened CMOS
- Latchup immune

High speed

Low power consumption

Single 5 volt supply

Available QML Q or V processes

Flexible package
- 16-pin DIP
- 16-lead flatpack

DESCRIPTION

The UT54ACS283 and the UT54ACTS283 are 4-bit binary
adders. Theadders perform addition of two 4-bit binary words.
Thesum (%) outputs are provided for each bit and the resultant
carry (C4) is obtained as the fifth bit. The adders feature full

internal look-ahead acrossall four bitsfor fast carry generation.

The devices are characterized over full military temperature
range of -55°C to +125°C.

LOGIC SYMBOL

s
a &
(3)
A2 g
A3 (4 P G
12 0 51
A4 (1)
®) 13 2
Bl 2 0=
B2 (15) Q 3 ¥4
ne @],
9)
7
Cco ) c1 co C4

Note:
1. Logic symbol in accordance with ANSI/IEEE Std 91-1984 and |IEC
Publication 617-12.

PINOUTS

32
B2
A2

31
Al
B1
Co

16-Pin DIP
Top View
w2 []1 16 vy
B2 |2 15[ 1g3
a2 13 14 a3
31 |: 4 13 :| ¥3
ar L5 12 ] a4
Br |6 11[1pa
co[]7 101
Ves ]88 9 ]ca
16-Lead Flatpack
Top View
— U ——
— S 1 S—
C—————3 14— a3
— R —
C————5 12— a4
— N[———py
7 10/—— 3
— ) —
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UT54ACS283/UT54ACTS283

FUNCTION TABLE

INPUT OUTPUT
When CO =L When C2 =L When CO = H When C2 = H
Al | A3 | B1 | B3 | A2| A4 B2 |B4 | 21|23 |22 |24 | C2|C4 | 21|23 |3222|24|C2|C4

r r —m I r— I r I r I rr I r I r—
r —mr— r T rrr I T r I Ir—-’or—

I r r T~ - IIIIrrr-rr—r
I I I I I I I Ir-rrrCr--r-Crr-Cr-or-
m—rIIr-r-IIF-C-IIr-CrrF-cIIrC
T —r——rr T T I r-r TITITTITTTITrrr
I r r r r - IO+
I~rrIIr-r-IIF-CC-IIC-C-I
I I r—rr - IrrrrIIITTITTr
I T TIIIIIC-IIIFCCrC-r- -

I
I

H = high level, L = low level

Note:
Input conditions at A1, A2, B1, B2, and CO are used to determine outputs X1 and X2 and the value of the internal carry C2. The values at C2, A3, B3, A4, and
B4 are then used to determine outputs 13, 34, and C4.
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UT54ACS283/UT54ACTS283

LOGIC DIAGRAM

B4

A4

B3

A3

B2

(11)

(9)

C4

(12)

(15)

5o

(14)

13 53

AR

o
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RADIATION HARDNESS SPECIFICATIONS ?

UT54ACS283/UT54ACTS283

PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold 2 80 MeV-cm?/mg
SEL Threshold 120 M ev_cmZ/mg
Neutron Fluence 1.0E14 n/cm?
Notes:
1. Logic will not latchup during radiation exposure within the limits defined in the table.
2. Device storage elements are immune to SEU affects.
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER LIMIT UNITS
Vb Supply voltage -0.3t07.0 \%
Vio Voltage any pin -3toVpp +.3 \Y,
Tsro Storage Temperature range -65 to +150 ‘C
T; Maximum junction temperature +175 C
Ts L ead temperature (soldering 5 seconds) +300 C
O3 Thermal resistance junction to case 20 °CIW
I DC input current 10 mA
Pb Maximum power dissipation 1 W

Note:

1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. Thisisastress rating only, functional operation of the device
at these or any other conditions beyond limits indicated in the operational sectionsis not recommended. Exposure to absolute maximum rating conditions for

extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage 45t05.5 \%
VN Input voltage any pin 0toVpp \Y,

Te Temperature range -55to + 125 ‘C
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UT54ACS283/UT54ACTS283

DC ELECTRICAL CHARACTERISTICS ’

(Vpp = 5.0V 310%; Vgg= OV 8, -55C < T < +125°C)

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage
ACTS 0.8 v
ACS 3Vpp
Vi High-level input voltage *
ACTS SVpp \4
ACS Npp
N Input leakage current
ACTS/IACS V|N :VDD or VSS -1 1 LlA
VoL Low-level output voltage 3
ACS loL = 100uA 0.25
Von High-level output voltage 3
ACTS IOH =-8.0mA '7VDD Vv
ACS IOH = 'lOOHA VDD -0.25
los Short-circuit output current 2.4
loL Output current1® Vin=Vpp OrVss 8 mA
(SI nk) VOL =04V
lon Output current™® ViN=Vpp OrVss -8 mA
(Source) Von = Vpp - 0.4V
Piotal Power dissipation % & ° C = 50pF 19 mw/
MHz
Ippo Quiescent Supply Current Vpp = 5.5V 10 HA
Mppo Quiescent Supply Current Delta For input under test 16 mA
ACTS V|N = VDD -2.1Vv
For all other inputs
V|N = VDD or VSS
VDD =55V
Cin Input capacitance ° /=1MHz @ OV 15 pF
Cout Output capacitance /=1MHz @ OV 15 pF
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Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: V| = V| (min) + 20%, - 0%; V, =V, (max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,y(min) and V; (max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density <5.0E5 amps/cm?, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vg
at frequency of IMHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All specifications valid for radiation dose < 1E6 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.

AC ELECTRICAL CHARACTERISTICS 2
(Vpp = 5.0V 110%; Vgg= OV 1, -55C < T¢ < +125°C)

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
to K Propagation delay CO to Zn 2 16 ns
tpHL Propagation delay CO to Zn 2 19 ns
to K Propagation delay CO to C4 2 16 ns
tpHL Propagation delay CO to C4 2 17 ns
to K Propagation delay An, Bnto C4 2 16 ns
tpHL Propagation delay An, Bnto C4 2 15 ns
to K Propagation delay An, Bnto Xn 2 14 ns
tpHL Propagation delay An, Bnto Zn 2 16 ns

Notes:

1. Maximum allowable relative shift equals 50mV.
2. All specifications valid for radiation dose < 1E6 rads(Si).
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UT54ACS365/UT54ACTS365

Radiation-Hardened
Hex Buffers/Line Drivers with Three-State Outputs

FEATURES PINOUTS
e 12 radiation-hardened CMOS 16-Pin DIP
- Latchup immune Top View
* High speed
e Low power consumption oE1 1 16 ] vpp
 Single 5 volt supply atl]2 15[ 10E2
 Available QML Q or V processes vill3s 141 ae
* Flexible package alla 130 1ve
- 16-pin DIP v2ls 12[1as
- 16-lead flatpack aslle 11[1vs
DESCRIPTION valj7  10f 1 a4
Ves L8 91 va

The UT54ACS365 and UT54ACTS365 are non-inverting hex
buffer and line driver with three-state outputs. The output en-

ables (OE1 and OE2) control the three-state outputs. |If OE1 or 16-Lead Flatpack

OE2ishigh, the outputs will bein ahigh impedance state. For Top View
data, both OE1 and OE2 must be low.
The devices are characterized over full military temperature OEL 14 1) e— VNN
range of -55°C to +125°C. Al C——, 15— 1 0E2
FUNCTION TABLE yiC———13 L) — ')
A2C—— 14 13— ve6
INPUTS OuTPUT y2C———15 12— a5
OE1 OE2 A Y A3C—— ¢ [ e—
L L L L y3C——7 10— a4
Veg 18 o) E—T
L L H H
X H X z
H X X z

LOGIC SYMBOL

R e
- EN
o5z (19

@) o - (3)
AL > V —v1
@ ©)

5 12

A3 ©®© ( Y3
aq 20| © .,
as 42 G N
as 34 L (A3) 6

Note:
1. Logic symbol in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
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LOGIC DIAGRAM

UT54ACS365/UT54ACT S365

OE2 OE1
E@ J @
AB A5 A4 A3 A2 Al
(14) (12) (10) (6) “4 @
(13) (11 9) ™ ®) ©)
Y6 Y5 Y4 Y3 Y2 Y1
RADIATION HARDNESS SPECIFICATIONS !
PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold 2 80 MeV-cm?/mg
SEL Threshold 120 MeV-cm?/mg
Neutron Fluence 1.0E14 nfcm?
Notes:
1. Logic will not latchup during radiation exposure within the limits defined in the table.
2. Device storage elements are immune to SEU affects.
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER LIMIT UNITS
Vb Supply voltage -0.3t0 7.0 \%
Vio Voltage any pin -3toVpp +.3 \Y,
Tsro Storage Temperature range -65 to +150 ‘C
T; Maximum junction temperature +175 C
Ts L ead temperature (soldering 5 seconds) +300 C
O3 Thermal resistance junction to case 20 °CIW
I DC input current 10 mA
Pb Maximum power dissipation 1 W

Note:

1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. Thisisastress rating only, functional operation of the device
at these or any other conditions beyond limits indicated in the operational sectionsis not recommended. Exposure to absolute maximum rating conditions for

extended periods may affect device reliability.
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RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage 45t05.5 \%
VN Input voltage any pin 0toVpp \Y,

Te Temperature range -55to + 125 ‘C
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DC ELECTRICAL CHARACTERISTICS ’
(Vpp = 5.0V 210%; Vgg= OV 8, -55C < T < +125°C)

UT54ACS365/UT54ACT S365

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage
ACTS 0.8 v
ACS 3Vpp
Vi High-level input voltage *
ACTS SVpp \4
ACS Npp
N Input leakage current
ACTS/IACS V|N :VDD or VSS -1 1 LlA
VoL Low-level output voltage 3
ACS loL = 100uA 0.25
Von High-level output voltage 3
ACTS IOH =-12.0mA '7VDD Vv
ACS IOH = 'lOOHA VDD -0.25
loz Three-state output |eakage current Vo=VppandVgg -30 30 HA
los Short-circuit output current 24
lov Output current™® ViN=Vpp OrVss 12 mA
(Sl nk) VOL =0.4V
lon Output current™® ViN=Vpp OrVss -12 mA
(Source) Von =Vpp - 0.4V
Protal Power dissipation % & ° C = 50pF 18 mw/
MHz
Ibbo Quiescent Supply Current Vpp = 5.5V 10 HA
Alppg Quiescent Supply Current Delta For input under test 16 mA
ACTS V|N = VDD -2.1V
For all other inputs
V|N = VDD or VSS
VDD =55V
Cin Input capacitance ° /=1MHz @ OV 15 pF
Cout Output capacitance ° /=1MHz @ OV 15 pF
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Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: V| = V| (min) + 20%, - 0%; V, =V, (max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,(min) and V; (max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density <5.0E5 amps/cm?, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vg
at frequency of IMHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All specifications valid for radiation dose < 1E6 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.
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AC ELECTRICAL CHARACTERISTICS 2
(Vpp = 5.0V 210%; Vgg= OV 1, -55C < T < +125°C)

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tpLH Data to output 2 11 ns
tpHL Data to output 2 13 ns
tpyL OE low to output active 2 14 ns
tprh OE low to output active 2 15 ns
tp 7 OE high to output three-state 2 12 ns
tpuz OE high to output three-state 2 14 ns

Notes:
1. Maximum allowable relative shift equals 50mV.
2. All specifications valid for radiation dose < 1E6 rads(Si).

RadHard MSI Logic 216



UT54ACS365/UT54ACTS365

Radiation-Hardened
Hex Buffers/Line Drivers with Three-State Outputs

FEATURES PINOUTS
e 12 radiation-hardened CMOS 16-Pin DIP
- Latchup immune Top View
* High speed
e Low power consumption oE1 1 16 ] vpp
 Single 5 volt supply atl]2 15[ 10E2
 Available QML Q or V processes vill3s 141 ae
* Flexible package alla 130 1ve
- 16-pin DIP v2ls 12[1as
- 16-lead flatpack aslle 11[1vs
DESCRIPTION valj7  10f 1 a4
Ves L8 91 va

The UT54ACS365 and UT54ACTS365 are non-inverting hex
buffer and line driver with three-state outputs. The output en-

ables (OE1 and OE2) control the three-state outputs. |If OE1 or 16-Lead Flatpack

OE2ishigh, the outputs will bein ahigh impedance state. For Top View
data, both OE1 and OE2 must be low.
The devices are characterized over full military temperature OEL 14 1) e— VNN
range of -55°C to +125°C. Al C——, 15— 1 0E2
FUNCTION TABLE yiC———13 L) — ')
A2C—— 14 13— ve6
INPUTS OuTPUT y2C———15 12— a5
OE1 OE2 A Y A3C—— ¢ [ e—
L L L L y3C——7 10— a4
Veg 18 o) E—T
L L H H
X H X z
H X X z

LOGIC SYMBOL

R e
- EN
o5z (19

@) o - (3)
AL > V —v1
@ ©)

5 12

A3 ©®© ( Y3
aq 20| © .,
as 42 G N
as 34 L (A3) 6

Note:
1. Logic symbol in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
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LOGIC DIAGRAM

UT54ACS365/UT54ACT S365

OE2 OE1
E@ J @
AB A5 A4 A3 A2 Al
(14) (12) (10) (6) “4 @
(13) (11 9) ™ ®) ©)
Y6 Y5 Y4 Y3 Y2 Y1
RADIATION HARDNESS SPECIFICATIONS !
PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold 2 80 MeV-cm?/mg
SEL Threshold 120 MeV-cm?/mg
Neutron Fluence 1.0E14 nfcm?
Notes:
1. Logic will not latchup during radiation exposure within the limits defined in the table.
2. Device storage elements are immune to SEU affects.
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER LIMIT UNITS
Vb Supply voltage -0.3t0 7.0 \%
Vio Voltage any pin -3toVpp +.3 \Y,
Tsro Storage Temperature range -65 to +150 ‘C
T; Maximum junction temperature +175 C
Ts L ead temperature (soldering 5 seconds) +300 C
O3 Thermal resistance junction to case 20 °CIW
I DC input current 10 mA
Pb Maximum power dissipation 1 W

Note:

1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. Thisisastress rating only, functional operation of the device
at these or any other conditions beyond limits indicated in the operational sectionsis not recommended. Exposure to absolute maximum rating conditions for

extended periods may affect device reliability.
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RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage 45t05.5 \%
VN Input voltage any pin 0toVpp \Y,

Te Temperature range -55to + 125 ‘C
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DC ELECTRICAL CHARACTERISTICS ’
(Vpp = 5.0V 210%; Vgg= OV 8, -55C < T < +125°C)

UT54ACS365/UT54ACT S365

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage
ACTS 0.8 v
ACS 3Vpp
Vi High-level input voltage *
ACTS SVpp \4
ACS Npp
N Input leakage current
ACTS/IACS V|N :VDD or VSS -1 1 LlA
VoL Low-level output voltage 3
ACS loL = 100uA 0.25
Von High-level output voltage 3
ACTS IOH =-12.0mA '7VDD Vv
ACS IOH = 'lOOHA VDD -0.25
loz Three-state output |eakage current Vo=VppandVgg -30 30 HA
los Short-circuit output current 24
lov Output current™® ViN=Vpp OrVss 12 mA
(Sl nk) VOL =0.4V
lon Output current™® ViN=Vpp OrVss -12 mA
(Source) Von =Vpp - 0.4V
Protal Power dissipation % & ° C = 50pF 18 mw/
MHz
Ibbo Quiescent Supply Current Vpp = 5.5V 10 HA
Alppg Quiescent Supply Current Delta For input under test 16 mA
ACTS V|N = VDD -2.1V
For all other inputs
V|N = VDD or VSS
VDD =55V
Cin Input capacitance ° /=1MHz @ OV 15 pF
Cout Output capacitance ° /=1MHz @ OV 15 pF
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Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: V| = V| (min) + 20%, - 0%; V, =V, (max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,(min) and V; (max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density <5.0E5 amps/cm?, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vg
at frequency of IMHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All specifications valid for radiation dose < 1E6 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.
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AC ELECTRICAL CHARACTERISTICS 2
(Vpp = 5.0V 210%; Vgg= OV 1, -55C < T < +125°C)

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tpLH Data to output 2 11 ns
tpHL Data to output 2 13 ns
tpyL OE low to output active 2 14 ns
tprh OE low to output active 2 15 ns
tp 7 OE high to output three-state 2 12 ns
tpuz OE high to output three-state 2 14 ns

Notes:
1. Maximum allowable relative shift equals 50mV.
2. All specifications valid for radiation dose < 1E6 rads(Si).
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UT54ACS373/UT54ACTS373

Radiation-Hardened
Octal Transparent Latches with Three-State Outputs

FEATURES PINOUTS

8 latchesi inall K 20-Pin DIP
* 8latc esin asingle package Top View
e Three-state bus-driving true outputs
e Full parallel accessfor loading o
e 1.2y radiation-hardened CMOS ocld1 20 [J vy

- Latchup immune 12 19180
e High speed ip[]s 18[]sD
« Low power consumption 2D E“ 7 % D
 Single 5 volt supply Q O 5 16 = [
e Available QML Qor V processes 28|:$ ii - ZS
* Flexible package

- 20-pin DIP aplJ8 13 1sD

- 20-lead flatpack slle  12[150

ves[J10 11[]c
DESCRIPTION
The UT54ACS373 and the UT54ACTS373 are 8-bit latches 20-Lead Flatpack
with three-state outputs designed for driving highly capacitive Top View
or relatively low-impedance loads. The deviceis suitable for
buffer registers, 1/0 ports, and bidirectional bus drivers. ocC————11 20— vy
The eight latches are transparent D latches. While the enable QF—+2 19— 8Q
(C) ishighthe Q outputswill follow the data (D) inputs. When IbL———3 18———18D
theenableistakenlow, the Q outputswill belatched at thelevels abbL———H4 17— 17D
that were set up at the D inputs. 2QL——15 16 —17Q
| 55 ol heeidh i eith 3QC———1 15— 6Q

An outr;luf-cqnt;oatmr;]gtﬁl }p a::es.t Iee|elg toutp;lj.tsllqn.atezr p———7 U
anormal logic .e(. igh or low logic lev S) or ahigh-imped- S — D e—
ance.state. The h|gh-|mped§nceth| rd stgte gnd increased c;lnve Yo S— P e—
provide the capability to drive the bus linein a bus-organized Ves ———J10 nf——Jc¢

system without need for interface or pull-up components.

Theoutput control OC does not affect theinternal operations of LOGIC SYMBOL
thelatches. Old datacan beretained or new datacan be entered

while the outputs are off. oc W ey
The devices are characterized over full military temperature c B—a
range of -55°C to +125°C. — —
FUNCTION TABLE e w D> V] e,
INPUTS OUTPUT op A 0 59
oc c nD nQ  A—of —® 3
ap B L) 4q
L H H H sp (13) 12 55
L H L L 6D 14 | | (5) 4q
70 4D a8 54
L L X nQq ap {18) (19) 80
H X X z1
Note:
Note: 1. Logic symbol in accordance with ANSI/IEEE Std 91-1984 and |EC
1. Datamay be latched internally. Publication 617-12.
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LOGIC DIAGRAM

UT54ACS373/UT54ACTS373

8D 7D 6D 5D 4D 3D 2D b c OcC
(18) an 14 (13) ®) @ 4 @ || @
4 L 1 ! L 1 1 1
DC DC DC DC DC DC DC DC <7
o) Q Q Q Q Q Q Q
S A - [ |
19) (16) (15) (12) :%(9) (6) ®) @
8Q 7Q 6Q 5Q 4Q 3Q 2Q 1Q
RADIATION HARDNESS SPECIFICATIONS ?
PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold ? 80 MeV-cmzlmg
Neutron Fluence 1.0E14 n/cm2
Notes:
1. Logic will not latchup during radiation exposure within the limits defined in the table.
2. Device storage elements are immune to SEU affects.
ABSOLUTE MAXIMUM RATING
SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage -0.3t07.0 \%
Vio Voltage any pin -3toVpp+.3 \Y
Tsre Storage Temperature range -65 to +150 ‘C
T, Maximum junction temperature +175 C
Tis L ead temperature (soldering 5 seconds) +300 C
O Thermal resistance junction to case 20 °C/wW
I DC input current 110 mA
Pp Maximum power dissipation 1 W

Note:

1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. Thisisastress rating only, functional operation of the device
at these or any other conditions beyond limits indicated in the operational sectionsis not recommended. Exposure to absolute maximum rating conditions for

extended periods may affect device reliability.
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RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vb Supply voltage 45t05.5 \%
VN Input voltage any pin 0toVpp \Y,

Tc Temperature range -55to + 125 xC
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DC ELECTRICAL CHARACTERISTICS ’
(Vpp = 5.0V 210%; Vgg= OV 8, -55C < T < +125°C)

UT54ACS373/UT54ACTS373

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage
ACTS 0.8 v
ACS 3Vpp
Vi High-level input voltage *
ACTS SVpp \4
ACS Npp
N Input leakage current
ACTS/IACS V|N :VDD or VSS -1 1 LlA
VoL Low-level output voltage 3
ACS loL = 100uA 0.25
Von High-level output voltage 3
ACTS IOH =-8.0mA '7VDD Vv
ACS IOH = 'lOOHA VDD -0.25
loz Three-state output |eakage current Vo=VppandVgg -20 20 HA
los Short-circuit output current 24
lov Output current™® ViN=Vpp OrVss 8 mA
(Sl nk) VOL =0.4V
lon Output current™® ViN=Vpp OrVss -8 mA
(Source) Von =Vpp - 0.4V
Protal Power dissipation % & ° C = 50pF 19 mw/
MHz
Ibbo Quiescent Supply Current Vpp = 5.5V 10 HA
Alppg Quiescent Supply Current Delta For input under test 16 mA
ACTS V|N = VDD -2.1V
For all other inputs
V|N = VDD or VSS
VDD =55V
Cin Input capacitance ° /=1MHz @ OV 15 pF
Cout Output capacitance ° /=1MHz @ OV 15 pF
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Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: V| = V| (min) + 20%, - 0%; V, =V, (max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,(min) and V; (max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density <5.0E5 amps/cm?, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vg
at frequency of IMHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All specifications valid for radiation dose < 1E6 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.
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AC ELECTRICAL CHARACTERISTICS 2
(Vpp = 5.0V 210%; Vgg= OV 1, -55C < T < +125°C)

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tp H Datato Qn 1 14 ns
tpuL Datato Qn 1 16 ns
to K CT toQn 1 16 ns
tL CT toQn 1 18 ns
tpzL OC low toQn 1 14 ns
tpzH OC low toQn 1 14 ns
tp 7 OC high to Qn three-state 1 14 ns
tprz OC high to Qn three-state 1 14 ns

fmax Maximum clock frequency 71 MHz
tsy Data setup time before C 1 5 ns
ty Data hold time after C | 4 ns
tyy Minimum pulse width 7 ns
C high

Notes:
1. Maximum allowable relative shift equals 50mV.
2. All specifications valid for radiation dose < 1E6 rads(Si).
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Radiation-Hardened
Octal D-Type Flip-Flops with Three-State Outputs

FEATURES PINOUTS 20-Pin DIP
e 8latchesin asingle package Top View
e Three-state bus-driving true outputs
e Full parallel access for loading ocld1 20 vy
e 1.2y radiation-hardened CMOS 10012 19[ 180
- Latchup immune ip[]s 18[]sD
¢ High speed ool la 177
¢ L ow power consumption 2@ L5 16170
* Single 5 volt supply 3ol le 151 6Q
e Available QML Q or V processes solj7 14l Jep
* Flexible package ap]s  13[]sD
- 20-pin DIP 40 lo  12[ 150
- 20-lead flatpack VssL]10 11[]cLk
DESCRIPTION 20-Lead Flatpack
The UT54ACS374 and the UT54ACTS374 are non-inverting Top View
octal D typeflip-flopswiththree-state outputsdesigned for driv-
ing .hig.hly (?apacitive or relati\(ely low-impedance I.oz.;\ds. The oC———1 20—y,
ge\ngqswltablefor buffer registers, 1/0 ports, and bidirectional 1T, 19 ——go
US drivers. IDC——————73 18 ——18D
Theeight flip-flopsare edgetriggered D-typeflip-flops. Onthe D14 17———317D
positivetransition of the clock the Q outputswill follow the data 2QC———15 16— 17Q
(D) inputs. 33— 6 15— 6Q
An output-control input (OC) places the eight outputsin either 3D [ 6b
anormal logic state (high or low logic level) or a high-imped- 4D 8 13 5D
ance state. The high-impedance third state and increased drive 4Q 9 12 5Q
. ' e . o . Vss | I— () —— e 74
provide the capability to drive the busline in a bus-organized
system without the Eed for interface or pull-up components. LOGIC SYMBOL
Theoutput control OC does not affect theinternal operations of
theflip-flops. Old data can be retained or new data can be o @ .y
entered while the outputs are of . (11)
CLK c1
The devices are characterized over full military temperature
range of -55°C to +125°C. 1 S Vl_
10 3 1D | @
FUNCTION TABLE o @ 5) 28
INPUTS OUTPUT 3p O (6 35
_ (8) (9)
4D 4Q
ocC CLK nD nQ op (2 12) 54
L T H H 6D (14) (15) gg
L T L L 7o 4D— U8 79
gp 18 | ——(19) gg
L L X nQy
H X X d Note:
1. Logic symbol in accordance with ANSI/IEEE Std 91-1984 and |EC

Publication 617-12.
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LOGIC DIAGRAM

8D 7D 6D 5D 4D 3D 2D 1D CLK OC
(18) @an (14) (13) (8) @ 4 @) A

DC DC D DC DC DC DC DC
Q Q Q Q 0 Q Q Q
| | | [ | | |
19) (16) (15) (12) © (6) ®) @
8Q 7Q 6Q 5Q 4Q 3Q 2Q 1Q
RADIATION HARDNESS SPECIFICATIONS ?
PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold ? 80 MeV-cmzlmg
Neutron Fluence 1.0E14 n/cm2
Notes:
1. Logic will not latchup during radiation exposure within the limits defined in the table.
2. Device storage elements are immune to SEU affects.
ABSOLUTE MAXIMUM RATING
SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage -0.3t07.0 \%
Vio Voltage any pin -3toVpp+.3 \Y
Tsre Storage Temperature range -65 to +150 ‘C
T, Maximum junction temperature +175 C
Tis L ead temperature (soldering 5 seconds) +300 C
O Thermal resistance junction to case 20 °C/wW
I DC input current 110 mA
Pp Maximum power dissipation 1 W

Note:
1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. Thisisastress rating only, functional operation of the device

at these or any other conditions beyond limits indicated in the operational sectionsis not recommended. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.
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UT54ACS374/UT54ACTS374

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vb Supply voltage 45t05.5 \%
VN Input voltage any pin 0toVpp \Y,

Tc Temperature range -55to + 125 xC
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DC ELECTRICAL CHARACTERISTICS ’
(Vpp = 5.0V 210%; Vgg= OV 8, -55C < T < +125°C)

UT54ACS374/UT54ACTS374

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage
ACTS 0.8 v
ACS 3Vpp
Vi High-level input voltage *
ACTS SVpp \4
ACS Npp
N Input leakage current
ACTS/IACS V|N :VDD or VSS -1 1 LlA
VoL Low-level output voltage 3
ACS loL = 100uA 0.25
Von High-level output voltage 3
ACTS IOH =-8.0mA '7VDD Vv
ACS IOH = 'lOOHA VDD -0.25
loz Three-state output |eakage current Vo=VppandVgg -20 20 HA
los Short-circuit output current 24
lov Output current™® ViN=Vpp OrVss 8 mA
(Sl nk) VOL =0.4V
lon Output current™® ViN=Vpp OrVss -8 mA
(Source) Von =Vpp - 0.4V
Protal Power dissipation % & ° C = 50pF 19 mw/
MHz
Ibbo Quiescent Supply Current Vpp = 5.5V 10 HA
Alppg Quiescent Supply Current Delta For input under test 16 mA
ACTS V|N = VDD -2.1V
For all other inputs
V|N = VDD or VSS
VDD =55V
Cin Input capacitance ° /=1MHz @ OV 15 pF
Cout Output capacitance ° /=1MHz @ OV 15 pF
RadHard MSI Logic 226



UT54ACS374/UT54ACTS374

Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: V| = V| (min) + 20%, - 0%; V, =V, (max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,(min) and V; (max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density < 5.0E5 amps/cm?, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vg
at frequency of IMHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All specifications valid for radiation dose < 1E6 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.
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AC ELECTRICAL CHARACTERISTICS 2
(Vpp = 5.0V 210%; Vgg= OV 1, -55C < T < +125°C)

UT54ACS374/UT54ACTS374

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tp H CLK to Qn 1 15 ns
tpuL CLK toQn 1 18 ns
tpzL OC low to Qn active 1 13 ns
tpzH OC low to Qn active 1 13 ns
tp 7 OC high to Qn three-state 1 11 ns
tprz OC high to Qn three-state 1 12 ns
fmax Maximum clock frequency 71 MHz
tgy Data setup time before CLK T 5 ns

th Data hold time after CLK 1 2 ns
tyy Minimum pulse width 7 ns
CLK high, CLK low
Notes:
1. Maximum allowable relative shift equals 50mV.
2. All specifications valid for radiation dose < 1E6 rads(Si).
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UT54ACS540/UT54ACTS540

Radiation-Hardened

Octal Buffers & Line Drivers, Inverted Three-State Outputs

FEATURES

» Three-state outputsdrive buslinesor buffer memory address

registers

¢ 1.2y radiation-hardened CMOS

- Latchup immune

e High speed

¢ Low power consumption

e Single5 volt supply

e Available QML Q or V processes
¢ Flexible package

- 20-pin DIP

- 20-lead flatpack

DESCRIPTION

The UT54ACS540 and the UT54ACT S540 are inverting octal
buffers and line drivers which improve the performance and
density of three-state memory address drivers, clock drivers,

and bus-oriented receivers and transmitters.

The devices are characterized over full military temperature
range of -55°C to +125°C.

FUNCTION TABLE

INPUTS OUTPUT
1G 2G An Yn
L L L H
L L H L
H X X z
X H X z
LOGIC SYMBOL
— @
16 B I EN
26 19 I~
—
a2 > VK a9,
A2 B N (A7) yp
A3 4 | N (16) g
as B S (5) vy
as (6 N (14) ys
PR A N— N (13) ye
YA — >N (12) vy
A8 9 N (A1) yg

Note:

1. Logic symbol in accordance with ANSI/IEEE Std 91-1984 and |EC

Publication 617-12.

PINOUTS

1G
Al
A2
A3
A4
A5
A6
AT
A8

20-Pin DIP

Top View
16 []1 20 ] Vpp
AL[ ]2 19[]2G
A2[]3 18] v1
A3[ |4 17 ] v2
A4[]5 16[ ] v3
As[ |6 15[ ]va
A6 []7 14[]Y5
A7T[]8 13 ] ve
As[]o 12[]v7
Vegs L ]10 11 ]vs

20-Lead Flatpack

Top View
— (o i— VA
2 19— %G
3 BpF——v1
— U Y e—,
———5 16— v3
— B ————vs
— Ur——vs5
8 Br—ve
C—————9 12— vy7
C————— 710 11— vsg
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UT54ACS540/UT54ACT S540

LOGIC DIAGRAM

A8 A7 A6 A5 A4 A3 A2 Al 2G 1G
©) ®) U] (6) ®) 4) (©) @ @19 fl)

AL O D O O 0

11) (12) 13) (14) (15) (16) a7 (18)
Y8 Y7 Y6 Y5 Y4 Y3 Y2 Y1

RADIATION HARDNESS SPECIFICATIONS ?

PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold ? 80 MeV-cmzlmg
SEL Threshold 120 MeV-cm?/mg

Neutron Fluence 1.0E14 n/cm?

Notes:
1. Logic will not latchup during radiation exposure within the limits defined in the table
.2. Device storage elements are immune to SEU affects.

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage -0.3t07.0 \%
Vio Voltage any pin -3toVpp +.3 \Y,
Tsre Storage Temperature range -65 to +150 ‘C

T, Maximum junction temperature +175 C
Ts L ead temperature (soldering 5 seconds) +300 C
O Thermal resistance junction to case 20 °C/wW

I DC input current 110 mA
Pb Maximum power dissipation 1 W

Note:

1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. Thisisastress rating only, functional operation of the device
at these or any other conditions beyond limits indicated in the operational sectionsis not recommended. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.
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UT54ACS540/UT54ACT S540

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage 45t05.5 \%
\AIN Input voltage any pin 0toVpp \Y

Tc Temperature range -55to + 125 ‘C
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DC ELECTRICAL CHARACTERISTICS ’

Vn = 5.0V 210%:; Vee = 0V 8, -55C < T < +125°C
DD SS C

UT54ACS540/UT54ACT S540

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage
ACTS 0.8 v
ACS 3Vpp
Vi High-level input voltage *
ACTS SVpp \4
ACS Npp
N Input leakage current
ACTS/IACS V|N :VDD or VSS -1 1 LlA
VoL Low-level output voltage 3
ACS loL = 100uA 0.25
Vou High-level output voltage 3
ACTS IOH =-12.0mA '7VDD Vv
ACS IOH = '1OOHA VDD -0.25
loz Three-state output |eakage current Vo=VppandVgg -30 30 HA
los Short-circuit output current 2.4
loL Output current1® ViN=Vpp OrVss 12 mA
(Sl nk) VOL =0.4V
lon Output current™® ViN=Vpp OrVss -12 mA
(Source) Von =Vpp - 0.4V
Piotal Power dissipation % & ° Ci = 50pF 2.1 mw/
MHz
Ippo Quiescent Supply Current Vpp = 5.5V 10 HA
Mppo Quiescent Supply Current Delta For input under test 16 mA
ACTS V|N = VDD -2.1V
For all other inputs
V|N = VDD or VSS
VDD =55V
Cin Input capacitance ° /=1MHz @ OV 15 pF
Cout Output capacitance ° /=1MHz @ OV 15 pF
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UT54ACS540/UT54ACT S540

Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: V| = V| (min) + 20%, - 0%; V, =V, (max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,(min) and V; (max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density < 5.0E5 amps/cm?, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vg
at frequency of IMHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All specifications valid for radiation dose < 1E6 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.
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UT54ACS540/UT54ACT S540

AC ELECTRICAL CHARACTERISTICS 2
(Vpp = 5.0V 210%; Vgg= OV 1, -55C < T < +125°C)

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tpLH AntoYn 1 12 ns
tpHL AntoYn 1 13 ns
tpyL G low to Yn active 2 14 ns
tprh G low to Yn active 2 15 ns
tp 7 G high'to Yn three-state 2 13 ns
tpuz G high'to Yn three-state 2 14 ns

Notes:
1. Maximum allowable relative shift equals 50mV.
2. All specifications valid for radiation dose < 1E6 rads(Si).
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UT54ACS541/UT54ACTS541

Radiation-Hardened
Octal Buffers & Line Drivers, Three-State Outputs

FEATURES

e Three-state outputs drive bus lines or buffer memory address
registers

o 1.2p radiation-hardened CMOS (ACS541) and 0.6 CRH
CMOS process (ACTS541)
- Latchup immune

e High speed

e Low power consumption

e Single 5 volt supply

e Available QML Q or V processes

e Flexible package
- 20-pin DIP (not available for the ACTS541)
- 20-lead flatpack

DESCRIPTION

The UT54ACS541 and the UT54ACTS541 are non-inverting oc-
tal buffers and line drivers which improve the performance and
density of three-state memory address drivers, clock drivers, and
bus-oriented receivers and transmitters. The devices are charac-
terized over full military temperature range of -55°C to +125°C.

FUNCTION TABLE

INPUTS OuUTPUT
1G 2G An Yn
L L L L
L L H H
H X X z
X H X z
LOGIC SYMBOL
- 1 &
1G LB EN
2c 19 I~
- —
PN ) — > v 18)
PO ) — I Y4 JVN
A3 4| | (16) 3
As B | | (A5) yy
A5 (6) | L (14) yg
A (O | L (13) vg
A7 B ——12) v7
Ag 9| L (11) yg

Note:
1. Logic symbol in accordance with ANSI/IEEE Std 91-1984 and IEC
Publication 617-12.

PINOUTS

1G
Al
A2
A3
A4
A5
A6
A7
A8

© 0 N O O B~ WN P

Dec. 1, 2003

20-Pin DIP

Top View
161 20 [ ] Vpp
AL[ ]2 19[]2G
A2 |3 18 V1
A3[ |4 17 ]v2
A4[]5 16 ] v3
As[]6 15[ Jva
A6 ]7 14 1]vs5
A7[]8 131 ] ve6
A8 [ ]9 12[]v7
Ves[]10 11[ ] vs

20-Lead Flatpack
Top View

B

20
19
18
17
16
15
14
13
12
11

1 Vpp
1 2G
]
Y2
Y3
—  1Y4

" 1Y5
1 Y6
1 vy7
1 vys8
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UT54ACS541/UT54ACTS541

LOGIC DIAGRAM

A8 A7 AG A5 A4 A3 A2 Al 2G 1G

9) ® @) (6) ®) 4) (©) (@ @9 |

RN ER R ERER II

(11) (12) (13) (14) (15) (16) a7 (18)
Y8 Y7 Y6 Y5 Y4 Y3 Y2 Y1

RADIATION HARDNESS SPECIFICATIONS *

PARAMETER LIMIT UNITS
Total Dose 1.0E6 (ACS541) rads(Si)
5.0E5 (ACTS541)
SEU Threshold 2 80 MeV—cmZ/mg
SEL Threshold 120 MeV-cm%/mg
Neutron Fluence 1.0E14 n/cm?

Notes:
1. Logic will not latchup during radiation exposure within the limits defined in the table
2. Device storage elements are immune to SEU affects.

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER LIMIT UNITS
Vbb Supply voltage -0.3t07.0 \Y
Vio Voltage any pin -3toVpp +.3 \%
Tsto Storage Temperature range -65 to +150 °C

T, Maximum junction temperature +175 °C
Tis Lead temperature (soldering 5 seconds) +300 °C
O5c Thermal resistance junction to case 20 °C/W

Il DC input current +10 mA
Pp Maximum power dissipation 1 w

Note:

1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. This is a stress rating only, functional operation of the device
at these or any other conditions beyond limits indicated in the operational sections is not recommended. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.
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UT54ACS541/UT54ACTS541

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vbb Supply voltage 45t05.5 \Y
VN Input voltage any pin 0to Vpp \Y

Te Temperature range -55to + 125 °C
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DC ELECTRICAL CHARACTERISTICS ’
(Vpp = 5.0V +10%; Vg = 0V 8, -55°C < T < +125°C)

UT54ACS541/UT54ACTS541

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage *
ACTS 0.8 v
ACS -3Vpp
Vin High-level input voltage
ACTS SVpp \
ACS Vpp
N Input leakage current
ACTS/ACS VlN = VDD or VSS -1 1 pA
VoL Low-level output voltage 3
ACTS loL = 12.0mA 0.40 Vv
ACS lo, = 100pA 0.25
VoH High-level output voltage 3
ACTS IOH =-12.0mA '7VDD V
ACS loy = -100pA Vpp - 0.25
loz Three-state output leakage current Vo = Vpp and Vgg -30 30 pA
los Short-circuit output current 2.4
ACTS/ACS Vo = Vpp and Vgg -300 300 mA
loL Output current!® VIn = Vpp 0 Vss 12 mA
(Sink) VoL =04V
lon Output current!® VIN = Vpp O Vs -12 mA
(Source) Vou = Vpp - 0.4V
Ptotal Power dissipation % 8- ° Cp = 50pF 2.1 mw/
MHz
Ipbg Quiescent Supply Current Vpp = 5.5V 10 pA
Alppg Quiescent Supply Current Delta For input under test 16 mA
ACTS V|N = VDD -2.1V
For all other inputs
VIN = Vpp O Vgs
VDD =55V
Cin Input capacitance ° f=1MHz @ OV 15 pF
Cout Output capacitance ° f=1MHz @ OV 15 pF
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Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: Vi = V,y(min) + 20%, - 0%,; V,_ = V,_(max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,y(min) and V,,_(max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density < 5.0E5 amps/cmz, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vg
at frequency of 1MHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All ACS specifications are valid for radiation dose <1E6 rads(Si), and all ACTS specifications are valid for radiation dose <5E5 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.
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AC ELECTRICAL CHARACTERISTICS 2
(Vpp = 5.0V £10%; Vgg = 0V 1, -55°C < T < +125°C)

UT54ACS541/UT54ACTS541

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
toLH AntoYn 1 11 ns
thHL AntoYn 1 14 ns
tpzL G low to Yn active 2 14 ns
tpzH G low to Yn active 2 15 ns
tpLz G high to Yn three-state 2 12 ns
tpHz G high to Yn three-state 2 13 ns

Notes:

1. Maximum allowable relative shift equals 50mV.
2. For the ACTS version, all specifications are valid for radiation dose <1E6 rads(Si). For the ACTS version, all specifications are valid for radiation dose <5E5

rads(Si).
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UT54ACS4002/UTS54ACT 4002

Radiation-Hardened
Dual 4-Input NOR Gates

FEATURES

¢ 1.2u radiation-hardened CMOS

- Latchup immune

High speed

Low power consumption

Single 5 volt supply

Available QML Q or V processes
Flexible package

- 14-pin DIP

- 14-lead flatpack

DESCRIPTION

The UT54ACS4002 and the UT54ACTS4002 are dual 4-input
NOR gates. A high onany input forcesthe output to alow state.
The circuits perform the Boolean functions:

Y=A+B+C+D=ABCD.

The devices are characterized over full military temperature
range of -55°C to +125°C.

FUNCTION TABLE

INPUTS OUTPUT
An Bn Cn Dn Yn
L L L L H
H X X X L
X H X X L
X X H X L
X X X H L
LOGIC SYMBOL

Al @ | =1

g1 & —

c1 4| =~

o1 &

Ay Q|

B2 20— - 13)

o @y | Y2

op 12 |

Note:
1. Logic symbol in accordance with ANSI/IEEE standard 91-1984 and |EC
Publication 617-12.

PINOUTS

Y1l
Al
B1
C1
D1
NC

14-Pin DIP

Top View
vil]1 14 ]vy,
ar 2 13[v2
Br |3 12 1p2
calds ulde
p1 []s 10 B2
ne L6 91 A2
Ves L7 81 nNc

14-1 ead Flatpack

Top View
— 14— vpp
— [ —
— 12— 1p2
N — 07

10
9

~N o O A~ W DN P

1 B2
1 A2

88— 1 NC
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RADIATION HARDNESS SPECIFICATIONS ?

UT54ACS4002/UT54ACTS4002

PARAMETER LIMIT UNITS
Total Dose 1.0E6 rads(Si)
SEU Threshold 2 80 MeV-cm?/mg
SEL Threshold 120 M ev_cmZ/mg
Neutron Fluence 1.0E14 n/cm?
Notes:
1. Logic will not latchup during radiation exposure within the limits defined in the table.
2. Device storage elements are immune to SEU affects.
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER LIMIT UNITS
Vb Supply voltage -0.3t07.0 \%
Vio Voltage any pin -3toVpp +.3 \Y,
Tsro Storage Temperature range -65 to +150 ‘C
T; Maximum junction temperature +175 C
Ts L ead temperature (soldering 5 seconds) +300 C
O3 Thermal resistance junction to case 20 °CIW
I DC input current 10 mA
Pb Maximum power dissipation 1 W

Note:

1. Stresses outside the listed absolute maximum ratings may cause permanent damage to the device. Thisisastress rating only, functional operation of the device
at these or any other conditions beyond limits indicated in the operational sectionsis not recommended. Exposure to absolute maximum rating conditions for

extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMIT UNITS
Vop Supply voltage 45t05.5 \%
VN Input voltage any pin 0toVpp \Y,

Te Temperature range -55to + 125 ‘C

RadHard MSI Logic
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UT54ACS4002/UTS54ACTS4002

DC ELECTRICAL CHARACTERISTICS ’

Vn = 5.0V 210%:; Vee = 0V 8, -55C < T < +125°C
DD SS C

SYMBOL PARAMETER CONDITION MIN MAX UNIT
Vi Low-level input voltage
ACTS 0.8 v
ACS 3Vpp
Vi High-level input voltage
ACTS SVpp v
ACS Npp
N Input leakage current
ACTS/IACS V|N :VDD or VSS -1 1 HA
VoL Low-level output voltage 3
ACS loL = 100pA 0.25
Von High-level output voltage 3
ACTS IOH =-8.0mA '7VDD Vv
ACS IOH = -1OOHA VDD -0.25
los Short-circuit output current 24
loL Output current1® Vin=Vpp OrVss 8 mA
(SI nk) VOL =04V
lon Output current™® ViN=Vpp OrVss -8 mA
(Source) Von =Vpp - 0.4V
Piotal Power dissipation % & ° Ci = 50pF 19 mw/
MHz
Ibpo Quiescent Supply Current Vpp = 5.5V 10 HA
Mppo Quiescent Supply Current Delta For input under test 16 mA
ACTS V|N = VDD -2.1Vv
For all other inputs
V|N = VDD or VSS
VDD =55V
Cin Input capacitance ° f=1MHz @ OV 15 pF
Cout Output capacitance ° f=1MHz @ OV 15 pF
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UT54ACS4002/UT54ACTS4002

Notes:

1. Functional tests are conducted in accordance with MIL-STD-883 with the following input test conditions: V| = V| (min) + 20%, - 0%; V, =V, (max) + 0%,
- 50%, as specified herein, for TTL, CMOS, or Schmitt compatible inputs. Devices may be tested using any input voltage within the above specified range, but
are guaranteed to V,y(min) and V; (max).

2. Supplied as a design limit but not guaranteed or tested.

3. Per MIL-PRF-38535, for current density <5.0E5 amps/cm?, the maximum product of load capacitance (per output buffer) times frequency should not exceed
3,765 pF/MHz.

4. Not more than one output may be shorted at a time for maximum duration of one second.

5. Capacitance measured for initial qualification and when design changes may affect the value. Capacitance is measured between the designated terminal and Vg
at frequency of IMHz and a signal amplitude of 50mV rms maximum.

6. Maximum allowable relative shift equals 50mV.

7. All specifications valid for radiation dose < 1E6 rads(Si).

8. Power does not include power contribution of any TTL output sink current.

9. Power dissipation specified per switching output.

10. This value is guaranteed based on characterization data, but not tested.

AC ELECTRICAL CHARACTERISTICS 2
(Vpp = 5.0V 110%; Vgg= OV 1, -55C < T¢ < +125°C)

SYMBOL PARAMETER MINIMUM MAXIMUM UNIT
tpHL Input to output 1 12 ns
tpL H Input to output 2 14 ns

Notes:

1. Maximum allowable relative shift equals 50mV.
2. All specifications valid for radiation dose < 1E6 rads(Si).
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2.0 RADHARD MSI PACKAGES

Side-Brazed Packages
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Flatpack Packages
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3.0 ORDERING INFORMATION
RadHard MSI - 14-Lead Packages: Military Temperature Range

UT54_*32 *_*: . *%* x %

T— Lead Finish: (See Notes 1 and 2)

(A) = Solder
(C) = Gold
(X) = Optional

Screening: (See Note 3)
(C) = Mil Temp

Package Type:
(P) = 14-lead ceramic side-brazed DIP
(U) = 14-lead ceramic bottom-brazed dual-in-line Flatpack

Part Number: (See Note 4)

(00) = Quadruple 2-input NAND

(02) = Quadruple 2-input NOR

(04) = Hex Inverter

(08) = Quadruple 2-input AND

(10) = Triple 3-input NAND

(11) = Triple 3-input AND

(14) = Hex inverter with Schmitt trigger

(20) = Dual 4-input NAND

(27) = Triple 3-input NOR

(34) = Hex noninverting buffer

(54) = 4-wide AND-OR Invert

(74) = Dual D flip-flop with Clear and Preset
(86) = Quadruple 2-input Exclusive OR
(132) = Quadruple 2-input NAND Schmitt trigger
(164) = 8-bit shift register

(220) = Clock and wait-state

(280) = 9-bit parity generator/checker

(4002) = Dual 4-input NOR counter

1/0 Type:
(ACS) = CMOS compatible I/0 level
(ACTS) = TTL compatible 1/O level

Notes:

1. Lead finish (A,C, or X) must be specified.

2. Ifan “X” is specified when ordering, then the part marking will match the lead finish and will be either “A” (solder) or “C” (gold).

3. Military Temperature Range flow per UTMC Manufacturing Flows Document. Devices have 48 hours of burn-in and are tested at -55C, room
temperature, and 125C. Radiation characteristics are neither tested nor guaranteed and may not be specified.

4. The following devices are not available in a DIP package: UT54ACS14 and UT54ACS132.
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ORDERING INFORMATION
RadHard MSI - 16-Lead Packages: Military Temperature Range

UT54_*7$ *_*: - ** * *

T— Lead Finish: (See Notes 1 and 2)

(A) = Solder
(C) = Gold
(X) = Optional

Screening: (See Note 3)
(©) = Mil Temp

Package Type:
(P) = 16-lead ceramic side-brazed DIP
(U) = 16-lead ceramic bottom-brazed dual-in-line Flatpack

Part Number: (See Note 4)

(85) = 4-bit Comparator

(109) = Dual J-K flip-flop

(138) = 3-line to 8-line Decoder/demultiplexer
(139) = Dual 2-line to 4-line Decoder/demultiplexer
(151) =1 of 8 data selector/multiplexer

(153) = Dual 4 to 1 multiplexer

(157) = Quadruple 2 to 1 multiplexer

(163) = 4-bit synchronous counter

(165) = 8-bit parallel shift register

(169) = 4-bit up/down binary counter

(190) = Synchronous 4-bit up/down BCD counter
(191) = Synchronous 4-bit up/down Binary counter
(193) = Synchronous 4-bit up/down Dual Clock counter
(253) = Dual 4-input multiplexer

(264) = Look-ahead carry genrator for counter
(279) = Quadruple S-R latch

(283) = 4-bit binary full adder

(365) = Hex buffer/line driver with 3-sate outputs

1/0 Type:
(ACS) =CMOS compatible 1/O level
(ACTS) = TTL compatible 1/O level

Notes:

1. Lead finish (A,C, or X) must be specified.

2. Ifan “X” is specified when ordering, then the part marking will match the lead finish and will be either “A” (solder) or “C” (gold).

3. Military Temperature Range flow per UTMC Manufacturing Flows Document. Devices have 48 hours of burn-in and are tested at -55C, room
temperature, and 125C. Radiation characteristics are neither tested nor guaranteed and may not be specified.

4. The following devices are not available in a DIP package: UT54ACS109.
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ORDERING INFORMATION
RadHard MSI - 20-Lead Packages: Military Temperature Range

UT54 *k*k **k%k _ X% * *
T— Lead Finish: (See Notes 1 and 2)
(A) = Solder
(©) = Gold
(X) = Optional

Screening: (See Note 3)
(C©) = Mil Temp

Package Type:
(P) = 20-lead ceramic side-brazed DIP
(U) = 20-lead ceramic bottom-brazed dual-in-line Flatpack

Part Number: (See Note 4)

(240) = Octal buffer & line driver with inverted 3-state outputs
(244) = Octal buffer & line driver with 3-state outputs

(245) = Octal bus transceiver with 3-state outputs

(245S) = Schmitt octal bus transceiver with 3-state outputs
(273) = Octal D flip-flop with clear

(373) = Octal transparent latch with 3-state outputs

(374) = Octal DFF with 3-state outputs

(540) = Octal buffer & line driver with inverted 3-state outputs
(541) = Octal buffer & line driver with 3-state outputs

1/0 Type:
(ACS) =CMOS compatible 1/O level
(ACTS) = TTL compatible 1/O level

Notes:

1. Lead finish (A,C, or X) must be specified.

2. Ifan “X” is specified when ordering, then the part marking will match the lead finish and will be either “A” (solder) or “C” (gold).

3. Military Temperature Range flow per UTMC Manufacturing Flows Document. Devices have 48 hours of burn-in and are tested at -55C, room
temperature, and 125C. Radiation characteristics are neither tested nor guaranteed and may not be specified.

4. The following devices are not available in a DIP package: UT54ACTS541.
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RadHard MSI: SMD, Class Q & Class V

5962

*

*kkkk 01 *

*

*

L— Lead Finish: (Notes 1 & 2)

A) = Solder
(C) = Gold
(X) = Optional

Case Outline: (Note 3)
(C) = 14-lead ceramic side-brazed DIP

(X) = 14-lead ceramic bottom-brazed dual-in-line flatpack
(E) = 16-lead ceramic side-brazed DIP
(X) = 16-lead ceramic bottom-brazed dual-in-line flatpack
(R) = 20-lead ceramic side-brazed DIP
(X) = 20-lead ceramic bottom-brazed dual-in-line flatpack

Class Designator:
V) Class V, QML qualified to MIL-PRF-38535
Q) Class Q, QML qualified to MIL-PRF-38535

Device Type:
No options

Part Number:

Please see SMD cross reference

Total Dose: (Note 4)

(H) = 1EG6 rads(Si)
(G) = b5E5 rads(Si)
(F) = 3E5rads(Si)
(R) = 1E5 rads(Si)
() = Total dose characteristics neither tested nor guaranteed

Notes:

Federal Stock Class Designator

1. Lead finish (A, C, or X) must be specified.

2. If an “X" is specified when ordering, part marking will match the lead finish and will be either “A” (solder) or “C” (gold).
3. Products listed in the SMD Cross Reference with a & mark can only be procurred in a bottom-brazed dual-in-line flatpack.
4. Products listed in the SMD Cross Reference with a &% mark can only be procurred with a total dose guarantee of -, R, F, and G.
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