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54HSC/T Series

RADIATION HARD HIGH SPEED CMOS/SOS LOGIC

The CMOS/SOS HSC/T Series offer the combined benefits
of low power, high speed CMOS with the inherent latch up
immunity, Single Event Upset (SEU) immunity and the high
level of radiation hardness of Silicon on Sapphire technology.
The 54HSC/T Series of circuits are pin for pin compatible with
the 54LS series range.

HSC and HST devices have CMOS and TTL compatible
inputs/outputs respectively.

FEATURES

B Radiation Hard to 1MRad (Si)

High SEU Immunity, Latch Up Free

Low Power CMOS/SOS Technology

Plug In Replacement for 54/74LS, HC and HCT
Dual In Line or Flatpack Packages

Gates and Buffers

54HSC/T00  Quadruple 2-input positive NAND gates

54HSC/T02  Quadruple 2-input positive NOR gates

54HSC/TO3  Quadrupla 2-input positive NAND gates with
open collector outputs

54HSC/T04  Hex Inverters

54HSC/T08  Quadruple 2-input positive AND gates

S54HSC/T10  Triple 3-input positive NAND gates

54HSC14 Hex schmitt-trigger inverters

54HSC/T21  Dual 4-input positive AND gates

S4HSC/T27  Triple 3-input positive NOR gates

54HSC/T32  Quadruple 2-input positive OR gates

54HSC/T86  Quadruple 2-input Exclusive OR gates

54HSC/T125 Quadruple bus buffer gates with tri-state outputs
(Active low enable)

54HSC/T126 Quadruple bus buffer gates with tri-state outputs
(Active high enable)

Flip-Flops

54HSC/T74  Dual D-type flip-flops with preset and clear
54HSC/T109 Dual J-KB fiip-flop with preset and clear
54HSC/T273 Octal D-type flip-flops

54HSC/T374 Octal D-type edge triggered flip-flops
B54HSC/T574 QOctal D-type edge triggered flip-flops
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Adders
S54HSC/T283  4-bit binary full adders with fast carry

Counters

54HSC/T161  4-bit synchranous binary counter
S54HSC/T163 Synchronous 4-bit counter
54HSC/T191 Synchronous 4-bit counter

Decoders/Demultiplexers

54HSC/T138 3-line to 8-line decoder/multiplexer
S54HSC/T139 Dual 2 to 4 decoders/multiplexers

S54HSC/T148  8-fine to 3-line octal priority encoders
S54HSC/T151 1 of 8 data selectors/multiplexers

S54HSC/T154 4 to 16-line decoders/demultiplexers
54HSC/T157 Quad 2-line to 1-line data selectors/multiplexers
54HSC/T238 3 to 8 decoder/demultiplexer

54HSC/T253 Dual 4 to 1 data selectors/multiplexers

Registers

54HSC/T164 8-bit parallel output serial shift register
S4HSC/T165 Parallel load 8-bit shift register
54H5C/T166  8-bit shift register

Comparators
54HSC/T521 8-bit magnitude comparator

Line Drivers

54HSC/T240 Octal 3-state driver inverting

54HSC/T241  Octal 3-state driver complementary enable
S54HSC/T244 Octal 3-state driver

54HSC/T540 Octal 3-state driver/buffer inverting
54HSC/T541 Octal 3-state driver/buffer

Transceivers
54HSC/T245 Octal bus transceiver

Latches
54HSC/T373 Octal transparent latch, 3-state outputs
S54HSC/T573 Octal transparent laich, 3-state outputs

Miscellaneous
54HSC/T670 4 x 4 register files with tri-state outputs
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54HSC/T Series

DC CHARACTERISTICS AND RATINGS

Note: Stresses above those listed may cause permanent
Parameter Min. Max. Units damage to the device. This is a strass rating only and
Supply Voltage -0.5 10 v functional operation of the device at these conditions, or at
any other condition above those indicated in the operations
Input Voltage 0.3 | Vpp+0.3 v section of this specification, is not implied. Exposure to
. . absolute maximum rating conditions for extended periods
Current Through Any Pin 25 +25 mA may affoct device reliabilty.
Operating Temperature -55 125 °C
Storage Temperature -65 150 °C
Figure 1: Absolute Maximum Ratings
Total dose radiation not
exceeding 3x10° Rad(Sl)
Symbol Parameter Conditions Min. | Typ. | Max. | Units
Voo Supply Voltage - 45 5.0 5.5 \'A
Vi HST Input High Voltage - 2.0 - - \'
Vi HST Input Low Voltage - - - 08 v
Vine HSC Input High Voltage - 35 - - v
Viz HSC Input Low Voltage - - - 1.5 \
Vou Output High Voltage Viy=Vipor V.
low = -20pA* Vpp-0.1 - - v
low = 6MA" 37 - - v
loy = -11mA 25 - - v
VoL Output Low Voltage Vin=VyorVy
loL = -20uA* - - 0.1 v
lgy, = BmA* - - 0.2 v
lo = 9mA - - 0.4 \
he Input Leakage Current Vin = Vpp or Vsg - ] 5 RA
All inputs
lot Output Leakage Current Vour = Vpp or Vgs - 20 50 HA
Outputs disabled
Iop Quiescent Current Vin= Voo - t t pA
Outputs unloaded

Vpp = 5V+10%, over full operating temperature range.
* Guaranteed but not tested.

1 Refer to individual device types (-55°C / +125°C).

800

Figure 2: Electrical Characteristics
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54HSC/T Series

54HSC/T00 : Quadruple 2-Input Positive NAND Gates

The 54HSC/T00 is a Quadruple 2-Input Positive NAND gate.
A Y
Inputs Qutputs B
A B Y
L L H Figure 2: Logic Diagram
L H H
H L H
H|H L wE VDD
H = high leve, L = low level 18 [2] [13]48
Figure 1: Function Table 1v [3] Top [12] 4A
aala}] P [Ai]ey
28 [F] [10] 3B
2v [ 3A
vss [7] [5]3y
Figure 3: Pin Out
+25°C -55°C / +125°C
Symbol | Paramater Typ. Max. Typ. Max. | Units
ton Propagation delay time, low to high level output 11 20 17 22 ns
Yo Propagation delay time, high to low level output 10 18 18 20 ns
Figure 4: Switching Characteristics
Limits
+25°C -55°C / +125°C
Symbol | Parameter Tast Conditions Min. Max. Min. Max. | Units
o Quiescent Gurrent Vi =0VorVv,, - 10 - 300 pA
Vo QOutput Voltage Low Level lo, = 9mA - 0.4 - 0.4 1Y
Vou Output Voltage High Level lgy =-11mA 25 - 25 v
Vi Voltage Input Low (CMOS) - - 1.5 - 1.5 A
Vi Voltage Input High (CMOS) - 35 - 35 Vv
Vie Voltage Input Low (TTL) - - 0.8 - 0.8 v
Via Voltage Input High (TTL) - 2.0 - 2.0 - \
In Input Leakage Current Vin=Vpp of Vs - +0.5 - 5.0 A

Figure 5: DC Characteristics
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54HSC/T Series

54HSC/T02 : Quadruple 2-Input Positive NOR Gates

The 54HSC/T02 is a Quadruple 2-Input Positive NOR gate.
A
Inputs Outputs B :D_ Y
A B Y
L L H Figure 2: Logic Diagram .
L H L
H L L
H | H L w@ 7 [i4voo
H = high level, L = low level 1 2] 73] 4v
Figure 1: Function Table ' 18 (5] [12] 4B
v[E G [Tl
2A [5] [10] 3y
28 ] BE:
vss [7] 8]3A

Figure 3: Pin Out

+25°C -55°C / +125°C
Symbol | Parameter Typ. Max. Typ. Max. | Units
tou Propagation delay time, low to high level output 11 20 17 22 ns
tor Propagation delay time, high to low level output 10 18 18 20 ns

Figure 4: Switching Characteristics
Limits

+25°C -55°C / +125°C
Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
oo Quiescent Current Vy=0VorV,, - 10 - 300 pA
Voo Output Voltage Low Level lo = SMA - 0.4 - 0.4 \'
Vou Output Voltage High Level loy = -11mA 25 - 25 - '
Vii Voltage Input Low (CMOS) - - 1.5 - 1.5 \
Vi Voltage Input High (CMOS) - 35 - a5 Vv
Vie Voltage Input Low (TTL) - - 0.8 - 0.8 Vv
Vie Voltage Input High (TTL) - 2.0 - 20 - Vv
I Input Leakage Current Vin=Vop 0 Vss - +0.5 - +5.0 HA

Figure 5: DC Characteristics
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54HSC/T03 : Quadruple 2-Input Positive NAND Gates
With Open Collector Outputs

The 54HSC/T03 is a Quadruple 2-Input Positive NAND gate

with open collector output.

inputs Outputs
A B Y
L L H
L H H
H L H
H H L

H = high level, L = low level
Figure 1: Function Table

54HSC/T Series

L

Figure 2: Logic Diagram

w] ~  [HEvoo
18 [2] [13] 4B
1y 3] [12] 4A
2a[E] P [iey
28 [5] [10] 3B
2y [€] 9] 3A
vss [7] 8 ]3Y

Figure 3: Pin Out

+25°C -55°C / +125°C
Symbol | Parameter Typ. Max. Typ. Max. | Units
tom Propagation delay tims, low to high level output 11 20 17 22 ns
o Propagation delay time, high to low level output 10 18 18 20 ns

Figure 4: Switching Characteristics
Limits

+25°C -55°C / +125°C
Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
[ Quiescent Current Vi =0VorV,, - 10 - 300 BA
Voo Output Voltage Low Level lo, = 9MA - 0.4 - 0.4 Y
Vou Output Voltage High Level lgry = -11mA 25 - 25 - v
Vi Voltage Input Low (CMOS) - - 1.5 1.5 v
Vi Voltage Input High {CMOS) - 35 - 35 - \
Vio Voltage Input Low (TTL) - 0.8 - 0.8 \
Vie Voltage Input High (TTL) - 2.0 - 2.0 - Vv
by Input Leakage Current Vin=Vpp O Vg - 0.5 - +0.5 pA

Figure 5: DC Characteristics
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54HSC/T Series

54HSC/T04 : Hex Inverters

The 54HSC/T04 consists of six Hex Inverters.
A Y
Inputs Outputs
A Y
H L Figure 2: Logic Diagram
L H
H = high level, L = low level
Figure 1: Function Table 1a [1] ~ [12] voD
1 2] [13] 6A
2A 3] [12] 6Y
Top
2Y E View E SA
3a [E] [10] 5Y
3y [€] 9]4A
vss [7] 8]4Y

Figure 3: Pin Out

+25°C -55°C / +125°C
Symbo! | Parameter Typ. Max. Typ- Max. | Units
toy Propagation delay time, low to high level output 11 20 17 22 ns
tonL Propagation delay time, high to low level output 10 18 18 20 ns

Figure 4: Switching Characteristics
Limits

+25°C -55°C / +125°C
Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
oo Quiescent Current Vy=0VorVy, - 10 - 300 HA
Voo Output Voltage Low Level lg, = 9mA - 0.4 - 0.4 v
Vou Output Voltage High Level log =-11mA 25 - 25 - A
Vi Voltage Input Low (CMOS) - - 1.5 - 1.5 v
Vi Voltage Input High (CMOS) - 35 - 35 - \
Vie Voltage Input Low (TTL) - - 0.8 - 0.8 v
Vi Voltage Input High (TTL) - 2.0 - 2.0 - \
In Input Leakage Current Viu=Voo O Veo - 0.5 - 5.0 A

Figure 5: DC Characteristics

804 B 37LA522 002u4i42 943




S54HSC/T Series

54HSC/T08 : Quadruple 2-Input Positive AND Gates

The 54HSC/T08 is a Quadruple 2-Input Positive AND gate.

A
Inputs Outputs 8 :D_ Y
A B Y
L L L Figure 2: Logic Diagram
L H L
H L L
H | H H wi] ~ [@voo
H = high level, L = low level 1B IZ E 4B
Figure 1: Function Table 1v [3] T 12] 4A
op
aafa] oF [H]ey
2B [5] 70] 38
2v ] [9]3A
vss [7] BES
Figure 3: Pin Qut
+25°C -55°C / +125°C
Symbol | Parameter Typ. Max. Typ. Max. | Units
ton Propagation delay time, low to high level cutput 11 20 17 22 ns
tor Propagation delay time, high to low level autput 10 18 18 20 ns
Figure 4: Switching Characteristics
Limits
+25°C -55°C / +125°C
Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
Lo Quiescent Current Vin=0VorV, - 10 - 300 nA
Vo Qutput Voltage Low Leve! Ig, = 9mA - 0.4 - 0.4 \
Vou Output Voltage High Level loy =-11mA 25 - 25 - Vv
Vi, Voltage Input Low (CMOS) - - 1.5 - 1.5 )
Vi Voltage Input High (CMOS) - 35 - 35 - \
Vie Voltage Input Low (TTL) - - 0.8 - 0.8 \
Vie Voltage Input High (TTL) - 2.0 - 2.0 - \
ly Input Leakage Cuirent Vin = Vp 0 Vgg - +0.5 - 5.0 HA

Figure §: DC Characteristics
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54HSC/T Series
54HSC/T10 : Triple 3-Input Positive NAND Gates

The 54HSC/T10 is a Triple 3-Input Positive NAND gate.

A
Inputs Outputs 3 HDO_ v
A B c Y
L X X H Figure 2: Logic Diagram
X L X H
X X L H
H|H|H L w@ 7 [@voo
H = high level, L = low level, X = irrelevant 1B E [3]1c
Figure 1: Function Table 2A [3] Top (2] 1v
. o [dsc
2c [5] [70] 3B
2y [©] [9]3A
vss [7] [8]3y
Figure 3: Pin Out
+25°C -55°C / +125°C
Symbol | Parameter Typ. Max. Typ. Max. | Units
ton Propagation delay time, low to high level output 11 20 17 22 ns
tare Propagation delay time, high to low level output 10 18 18 20 ns
Figure 4: Switching Characteristics
Limits
+25°C -55°C / +125°C
Symbol | Parameter Test Conditions Min. Max. Min. Max. { Units
loo Quiescent Current Vy=0Vorv,, - 10 - 300 uA
Voo Qutput Voltage Low Level Io, = SmMA - 0.4 - 0.4 v
Vou Output Voltage High Level Ty = -11mA 25 - 25 - v
Vi Voltage Input Low (CMOS) - - 1.5 - 1.5 v
Vi Voltage Input High (CMOS) - 35 - 35 - Y
Vis Voltage Input Low (TTL) - - 0.8 - 0.8 1
Vi Voltage Input High (TTL) - 2.0 - 2.0 - v
In Input Leakage Current Viu=Vppor Vgs - 0.5 - 15.0 pA
Figure 5: DC Characteristics
806
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54HSC/T Series

54HSC14 : Hex Schmitt-Trigger Inverters

The 54HSC/T14 consists of six Hex Schmitt-Trigger Inverters.

Y
Inputs Outputs A
A Y
L H Figure 2: Logic Diagram
H L
H = high level, L = low level
Figure 1: Function Table 1a [0 ~ 14] VDD
1y {7] 13] 6A
2A [3] [12] ¥
Top
v o [sA
aa 5] [10] 5Y
av [&] [5]4A
vss [7] (8] 4y

Figure 3: Pin Out

+25°C -55°C / +125°C
Symbol | Parameter Typ. Max. Typ. Max. | Units
o Propagation delay time, low to high level output 11 20 17 22 ns
o Propagation delay time, high to low level output 10 18 18 20 ns

Figure 4: Switching Characteristics
Limits

+25°C -55°C/+125°C
Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
oo Quiescent Current Viy=0VorVv,, - 10 - 300 HA
Vo Output Voltage Low Level I = 9MA - 0.4 - 0.4 \'
Vou Output Voltage High Level loy = -11mA 25 - 25 - Vv
Vi Voltage Input Low (CMOS) - - 1.5 - 15 \
Vi Voltage Input High (CMOS) - 35 - 35 - Vv
Vie Voltage Input Low (TTL) - - 0.8 - 0.8 \
Vie Voltage Input High (TTL) - 2.0 - 2.0 - \
Iy Input Leakage Current Vin=Vpp 0 Vg - +0.5 - +5.0 A

Figure 5: DC Characteristics
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54HSC/T Series

54HSC/T21 : Dual 4-Input Positive AND Gates

The 54HSC/T21 is a Dual 4-Input Positive AND gate.

D

one»

Inputs Outputs

A B (o D Y

L L L L L Figure 2: Logic Diagram

L L L H L

L L H L L

L L H H L -

L H L L L 1A E E vDD

L|H | L |H L 18 [Z] [13] 20

L|H|H|L L Ne [3] 2] 2C

Top

L|H|[H]|H L & b [{ne

H|L|[L L L 10 [F] 0] 28

H L L H L 1y [E] [9]2A

H|L|jH]|L L vss [7] (5] 2y

H L H H L

H H L L L

H H L H L Figure 3: Pin Out

H H H L L

H H H H H

H = high level, L = low level
Figure 1: Function Table
+25°C -55°C / +125°C
Symbol | Parameter Typ. Max. Typ. Max. | Units
o Propagation delay time, low to high level output 11 20 17 22 ns
tor Propagation delay time, high to low level cutput 10 18 18 20 ns
Figure 4: Switching Characteristics
Limits
+25°C -55°C / +125°C
Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
oo Quiescent Current Vi =0VorV,, - 10 - 300 uA
Va Output Voltage Low Level lg, = 9mA - 0.4 - 0.4 v
Vou Output Voltage High Level lgy = -11mA 25 - 25 - \
Vi Voltage Input Low (CMOS) - - 1.6 - 1.5 v
Vi Voltage Input High {CMOS) - 35 - 35 - Vv
Vie Voltage Input Low (TTL) - - 0.8 - 0.8 "
Vi Voltage Input High (TTL) - 2.0 - 2.0 - \
Iy Input Leakage Current Viu=Vppor Vge - 0.5 - 15.0 HA
Figure 5: DC Characteristics
808
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54HSC/T Series

54HSC/T27 : Triple 3-Input Positive NOR Gates

The 54HSC/T27 is a Triple 3-Input Positive NOR gate.

A
Inputs Outputs g EDO_ Y
A B c Y
L L L H Figure 2: Logic Diagram
L L H L
L H L L
L{H]|H L w7 14] VDD
H L L L 18 [2] [13] 1C
H L H L 2A [3] [12] 1Y
T
HiH|L L ] o [sc
N T L 2¢ [5] [10] 38
av ] 19]3A
H = high level, L = low level vss [7] Bk
Figure 1: Function Table
Figure 3: Pin Out
+25°C -565°C / +125°C
Symbol | Parameter Typ. Max. Typ. Max. | Units
oy Propagation delay time, low to high level output 11 20 17 22 ns
tor Propagation delay time, high to low level output 10 18 18 20 ns
Figure 4: Switching Characteristics
Limits
+25°C -55°C / +125°C
Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
Ihp Quiescent Current Viy=0VorV,, - 10 - 300 uA
Voo Qutput Voltage Low Level b, = 9mA - 0.4 - 0.4 \
Vou Output Voltage High Level Iy =-11mA 25 - 25 - \
Vi, Voltage Input Low (CMOS) - - 1.5 - 1.5 \
Vi Voltage input High (CMOS) - 35 - 35 - \%
Vie Voltage Input Low (TTL) - - 0.8 - 0.8 Y
Vio Voltage Input High (TTL) - 2.0 - 2.0 - \
h Input Leakage Current Vin = Vpp 0 Vg - 0.5 - 5.0 pA
Figure 5: DC Characteristics
809
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54HSC/T Series

54HSC/T32 : Quadruple 2-Input Positive OR Gates

The 54HSC/T32 is a Quadruple 2-Input Positive OR gate.

>

Inputs Outputs
A B Y
L L L
L H H
H L H
H H H

Figure 2: Logic Diagram

H = high level, L = low level
Figure 1: Function Table

wal] Y [[@voo

18 [2] 13] 4B

1y [3] . [12] 4A

[o

aAld]  yen 4

2B [5] [10] 38

2y [&]} 19]3A
vss [7] (8] 3y

Figure 3: Pin Out

+25°C -55°C / +125°C
Symbol | Parameter Typ. Max. Typ. Max. | Units
tom Propagation delay time, low to high level output 1 20 17 22 ns
oy Propagation delay time, high to low level output 10 18 18 20 ns

Figure 4: Switching Characteristics
Limits

+25°C -55°C / +125°C
Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
Lo Quiescent Current Viy=0VorV,, - 10 - 300 pA
Vo Output Voltage Low Level lo, = 9mA - 0.4 - 04 Vv
Vou Output Voltage High Level loy = -11mA 25 25 - Vv
Vi, Voltage Input Low (CMOS) - - 1.5 - 1.5 \
Vi Voltage Input High (CMOS) - 35 - 35 - \
Vie Vaitage Input Low (TTL) - - 0.8 - 0.8 '
Vie Vottage Input High (TTL) - 2.0 - 2.0 v
Iy Input Leakage Current Vin = Voo 0 Vgs - 0.5 - 5.0 uA

Figure 5: DC Characteristics
810
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54HSC/T Series

54HSC/T86 : Quadruple 2-Input Exclusive OR Gates

The 54HSC/T86 is a Quadruple 2-Input Exclusive OR gate.

A
Inputs Outputs B jDO_ Y
A B Y
L L L Figure 2: Logic Diagram
L H H
H L H
H | H L W@l - [mEvoo
H = high level, L = low level 18[Z] 3] 48
Figure 1: Function Table 1v [3] T 2] 4A
op
aald] oh o [d]4Y
28 [5] 10] 3B
2y [€] [9]3A
vss [7] 8]3y
Figure 3: Pin Out
+25°C -55°C / +125°C
Symbol | Parameter Typ. Max. Typ. Max. | Units
to Propagation delay time, low to high level output 1 20 17 22 ns
oL Propagation delay time, high to low level output 10 18 18 20 ns
Figure 4: Switching Characteristics
Limits
+25°C -55°C / +125°C
Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
bo Quiescent Current Vig=0Vorv,, - 10 - 300 HA
Vo Output Voltage Low Level lg = SmA - 0.4 - 0.4 v
Vou Output Voltage High Level loy =-11mA 25 - 25 - v
Vi Voltage Input Low (CMOS) - - 15 - 1.5 \'
Vit Voltage input High (CMOS) - 3.5 - 3.5 - \
Vie Voltage Input Low (TTL) - - 0.8 - 0.8 \
Vi Voltage Input High (TTL) - 20 - 2.0 - v
I Input Leakage Current Vi =Vpp Of Vg - +0.5 - 5.0 pA
Figure 5: DC Characteristics
811
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54HSC/T Series

54HSC/T125 : Quadruple Bus Buffer Gates with Tri-State Outputs

The 54HSC/T125 is a Quadruple Bus Buffer Gate. When G is
low the A input is transferred to the Y output. When Giis high the
output is in a high impedance state.

(Active Low Enable)

A Y
Inputs Outputs
G| A Y
L L L Figure 2: Logic Diagram
L H H
H L z
— \J
H | H z 16 [0 14] vOD
H = high level, L = low level, Z = high impedance 1A E ,1—_3!@
Figure 1: Function Table Z [=] Top [12] 4
& ok [y
2a [E] [10]3G
2v [E] [9]34
vss [7 8] 3y
Figure 3: Pin Out
+25°C -55°C / +125°C
Symbol | Parameter Typ. Max. Typ. Max. | Units
L Propagation delay Ato Y 15 18 18 28 ns
o Propagation delay Ato Y 15 20 18 28 ns
[ Propagation delay Gto Y 12 25 15 28 ns
toa Propagation delay Gto Y 12 25 15 28 ns
torz Propagation delay Y to Tri-State 12 25 15 28 ns
tos Propagation delay Y to Tri-State 12 25 15 28 ns
Figure 4: Switching Characteristics
812
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54HSC/T Series

54HSC/T125 : Quadruple Bus Buffer Gates with Tri-State Outputs
(Active Low Enable)

EM 37b4522 0024151 956 IN

Limits
+25°C -55°C / +125°C
Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
oo Quiescent Current Vi=0VorVv,, - 10 - 400 HA
Voo Output Voltage Low Level Iy = 9mA - 0.4 - 0.4 \
Vou Output Voltage High Level loy=-11mA 25 - 25 - v
Vi Voltage Input Low (CMOS}) - 1.5 - 1.5 v
Vi Voltage Input High (CMOS) - 35 - 35 - i
Vie Voltage Input Low (TTL) - - 0.8 - 0.8 v
Vie Voltage Input High (TTL) - 2.0 - 2.0 - \
Iy Input Leakage Current Viy=Vpp 0 Vgg - +0.5 - 15.0 pA
Figure 5: DC Characteristics
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54HSC/T Series

54HSC/T126 : Quadruple Bus Buffer Gates with Tri-State Outputs

The 54HSC/T126 is a Quadruple Bus Buffer Gate. When G is
high the A input is transferred tp the Y output. When G is low the
output is in a high impedance state.

(Active High Enable)

Inputs Outputs
G A Y
H L L
H H H
L L z
L H Y4

Figure 2: Logic Diagram

H = high level, L = low level, Z = high impedance
Figure 1: Function Table

w@] —  [mEvop
1A 2] [13] 4G
1v [3] 12] 4A
26 [4] J.Zf:v [11]4Y
2a [5] [10] 3G
2v [§] [5]3A
vss [7] (8]ay

Figure 3: Pin Out

+25°C -55°C / +125°C
Symbol | Parameter Typ. Max. Typ. Max. | Units
ton Propagation delay Ato Y 14 25 17 28 ns
tow Propagation delay Ato Y 15 25 19 28 ns
torn Propagation delay Gto Y 15 25 18 28 ns
tom Propagation delay Gto Y 17 25 19 28 ns
o Propagation delay Y to Tri-State 17 25 20 28 ns
toz Propagation delay Y to Tri-State 15 25 19 28 ns
Figure 4: Switching Characteristics
814
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54HSC/T126 : Quadruple Bus Buffer Gates with Tri-State Outputs

(Active High Enable)

54HSC/T Series

BE 37LA522 0024153 729 M

Limits
+25°C -55°C / +125°C
Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
o Quiescent Current Viw=0Vorv,, - 10 - 400 pA
Vau Output Voltage Low Level lo, = 9mA - 0.4 - 04 v
Vou Output Voltage High Level lop = -11mA 25 - 25 Vv
Vi, Voltage Input Low (CMOS) - 1.5 1.5 Vv
Vi Valtage Input High (CMOS) 35 - 35 - A
Vie Voltage Input Low (TTL) - - 0.8 - 0.8 \
Vie Voltage Input High (TTL) - 2.0 - 2.0 - Vv
Iy Input Leakage Current Viu = Vpp 0 Ve - 0.5 - +5.0 nA
Figure 5: DC Characteristics
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54HSC/T Series

54HSC/T74 : Dual D-Type Flip-Flops with Preset and Clear

The 54HSC/T74 is a Dual D-Type Flip-Flop. The D inputs are
transferred to the Q outputs on the positive gaing edge of the

clack pulse. The clear is active low. FRESET I

Inputs Output
PRESET | CLEAR | CLOCK | D Q| a
L H X X H L CLEAR Q
H L X X L H
L L X X H* H*
H H L-H H H L 4 a
H H LH | L|{L|H K »
H H L X Q, 50
H = high level, L = low level, X = irrelevant, * = unknown return state
Figure 1: Function Table o
Figure 2: Logic Diagram
wcEAR 1] [1lvop
1 [2] [13] 2CTEAR
1cLK [3] [12] 2D
J— Top
PR Iz View E 2CLK
10 [5] [10] 2PR
1a [€] [9]2a
vss [7] '8]7a

Figure 3: Pin Out

+25°C -55°C / +125°C
Symbol | Parameter Typ. Max. Typ. Max. | Units
ton Propagation delay. Preset to Qor Q. 15 20 18 24 ns
ton Propagation delay. Presetto Qor Q. 16 20 10 24 ns
tou Propagation delay. Clearto Qor Q. 18 20 15 24 ns
ton Propagation delay. Clear to Q or Q. 15 20 15 24 ns
tou Propagation delay. Clock to Q or Q. 17 25 15 25 ns
to Propagation delay. Clock to Q or Q. 18 25 15 25 ns
Figure 4: Switching Characteristics
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54HSC/T74 : Dual D-Type Flip-Flops with Preset and Clear

54HSC/T Series

M 37L4522 0024155 5T1 HE

Limits
+25°C «55°C / +125°C
Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
loo Quiescent Current Vy=0VorVv,, - 10 - 400 pA
Vo Output Voltage Low Level I = 9mA - 04 - 0.4 Vv
Vou Output Voltage High Level loy = -11mA 25 25 v
Vi Voitage Input Low (CMOS) - - 1.5 - 1.5 \
Vi Voltage Input High (CMOS) - 35 35 - \
Vi Voltage Input Low (TTL) - - 0.8 - 0.8 '
Vie Voltage Input High (TTL) - 2.0 - 2.0 - \
Iy Input Leakage Current Vin=Vppor Vs - +0.5 - +5.0 pA
Figure 5: DC Characteristics
817




54HSC/T Series

54HSC/T109 : Dual J-KB Flip-Flops with Preset and Clear

The 54HSC/T109 is a Dual Positive-Edge-Triggered J-KB
Flip-Flop with preset and clear. Inputs Output
PRESET | CLEAR CLOCK | J KB | Q a
L H X X X H L
eml [#Evoo H L X X | x| L |H
W [Z] [15] 5CLA L L X x | x | w | w
K [E] EE H H 1 L | L] L]|H
k@ o [EIX H H 7 H | L |Togle|Togg!
wrE] View [i2]eck oggle | Toggle
10 E E ﬁ H H T L H QO o
e} 4 10] 2Q H H T H H H L
vss [8 BEs H H L X X 1o g
H = high level, L = low level, X = irrelevant, * = unknown return state
Figure 1: Pin Out Figure 2: Function Table
>
— Q
CLK
) - X
i Dant
K
poraed
CiR
Figure 3: Logic Diagram
+25°C -55°C / +125°C
Symbol | Parameter Typ. Max. Typ. Max. | Units
o Propagation delay. Preset to Qor Q. 15 19 17 19 ns
ton Propagation delay. Preset to Q ar Q. 16 25 19 25 ns
o Propagation delay. Clearto Q or Q. 17 25 20 25 ns
to Propagation delay. Clearto Qor Q. 15 25 18 25 ns
toy Propagation delay. Clock to Q or Q. 18 25 21 25 ns
tor Propagation delay. Clock to Q or Q. 15 25 18 25 ns
Figure 4: Switching Characteristics
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54HSC/T109 : Dual J-KB Flip-Flops with Preset and Clear

54HSC/T Series

B 37L8522 0024157 374 EA
o

Limits
+25°C -65°C / +125°C
Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
o Quiescent Current Viy=0Vorv,, - 20 - 400 RA
/N Qutput Voltage Low Level lg, = 9mA - 0.4 - 0.4 A
Vou Output Voltage High Level low = -11mA 25 - 25 - v
Vi, Voltage input Low (CMOS) - - 1.5 - 1.5 \
Vi Voltage Input High (CMOS) - 35 - 35 \
Vi Voltage Input Low (TTL) - - 0.8 - 0.8 \
Vie Voltage Input High (TTL) - 2.0 - 2.0 - Vv
Iy Input Leakage Current Vi = Vpo 07 Vgg - 0.5 - +5.0 HA
Figure 5: DC Characteristics
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54HSC/T Series

54HSC/T273 : Octal D-Type Flip-Flops

The 54HSC/T273 is an Octal D-Type Flip-Flop with a direct

active low clear. The D-Inputs are transferred to the Q-Outputs \y
on the positive going edge of the clock pulse. creAr [1] 20] voo
a2 [19] 8Q
1D [3] [18]8D
Inputs Outputs 20 [3] I"] 7D
CLEAR | CLOCK| D Q 2[5] Tp [El7Q
Vi
L X X L sa (6] lew  [5lea
H LH H H 3 [7] [14] e
L 40 [3] 113] 50
H L-H L 4 [3] E 5Q
H L X Q vss [10] I77] cLock
Q, = level of Q before inputs were established
H = high level, L = low level, X = irrelevant . .
Figure 2: Pin Out
Figure 1: Function Table
10 20 3D 6D 70 8
an I(3) |(4) n |(8) |(13) (14) I(1 n
cLock Dc . L . |_ . L . . . .
1D 10 10 10 1D 1D 1D
D1 P C1 pCy >C1 b Ct > C1 bC1
R R

——
S

—d=
p——d

._qz

[ S— 1

[ SR, -

(1) {>p
CLEAR _ ¢
o]

(5} l(G)

.

|(15)

|(16)

(12}
Q 2Q 3Q 4Q 5Q 6Q 7Q
Figure 3: Logic Diagram
+25°C -55°C / +125°C
Symbol | Parameter Typ. Max. Typ. Max. | Units
to Propagation delay. Clear to Q or Q. 14 25 17 28 ns
o Propagation delay. Clear to Qor Q. 16 25 19 28 ns
tor Propagation delay. Clock to Q or Q. 15 25 18 28 ns
tor Propagation delay. Clock to Q or Q. 17 25 20 28 ns
Figure 4: Switching Characteristics
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54HSC/T273 : Octal D-Type Flip-Flops

54HSC/T Series

B 37LA522 DO24159 147 I

Limits
+25°C -55°C / +125°C
Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
Lo Quiescent Current Viy=0VorVy, - 20 - 660 wA
Vo Output Voltage Low Level lo, = 9MA - 0.4 - 0.4 \'
Vou Output Voltage High Level lgy=-11mA 25 25 A
Vi Voltage Input Low (CMOS) - 1.5 - 1.5 9
Vi Voltage input High (CMQS) - 35 35 - v
Vi, Voltage Input Low (TTL) - - 0.8 - 0.8 \
Vie Voltage Input High (TTL) - 2.0 20 Vv
Iy Input Leakage Current Viu = Vop 0 Vg - +0.5 - 5.0 A
Figure §: DC Characteristics
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54HSC/T Series

54HSC/T374 : Octal D-Type Edge-Triggered Flip-Flops

The 54HSC/T374 consists of 8 Positive-Edge Triggered D-

Type Flip-Flops with tri-state output. & [0 A 6] VoD

1 [2] [15]8a

Inputs Outputs 10 [} (8] 8D

oc |cLock| D Q 20 [4] [17] 70

L ’ H H 2[E] T [18]7Q

Y] L—§: View E 8Q

L L X Q, a0 [E] 73] 50

H X X z 4a [9] [12] 5@
H = high level, L = low level, X = irrelevant, Z = high impedance GND E E CLK

Figure 1: Function Table
Figure 2: Pin Out

+25°C -55°C / +125°C
Symbol | Parameter Min. Typ. Max. Min. Typ. Max. | Units
Yo Propagation delay. Low to high output. - 14 22 - 17 25 ns
to Propagation delay. High to low output. - 15 22 - 16 25 ns
ozl Propagation delay. Enable to low. - 13 20 - 16 25 ns
tozn Propagation delay. Enable to high. - 16 20 - 18 23 ns
toz Propagation delay. Disable from low. - 14 20 - 16 22 ns
toz Propagation delay. Disable from high. - 13 18 - 15 20 ns
Figure 3: Switching Characteristics
Limits
+25°C -55°C / +125°C
Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
oo Quiescent Current Vy=0VorV,, - 20 - 600 nA
' Output Voltage Low Level lo, = 9MA - 04 - 0.4 v
Vou Output Voltage High Level loy=-11mA 2.5 - 25 - v
Vi Voltage Input Low (CMOS) - - 1.5 - 1.5 \
Vi Voltage Input High (CMOS) - 35 - 35 - v
Vie Voltage Input Low (TTL) - - 0.8 - 0.8 v
Vi Voltage Input High (TTL) - 2.0 - 2.0 - v
boz Tri-State Leakage Vo=0VorV,, - +1 - +50 pA
In Input Leakage Current Vi=Vp0r Vg - 10.5 - 15.0 pA
Figure 4: DC Characteristics
822

B 37L4522 0024160 969 IR
A s




-ug - N s Al 5 -

54HSC/T374 : Octal D-Type Edge-Triggered Flip-Flops

54HSC/T Series

(2)

\__{S)

(6

(9)

(02

(15)

!

"
oC
(3)
1D D
r-——C>CK
(4)
2D o
—DCK
)
(7
30 D
—3 CK
>
(8)
40 o
+—PCK
>
{13) 4
50 D
—PCK
5
(14)
6D D
> CK
Q
(17}
7D D
+—PCK
Q
{18)
8D D
D CK
{1 Qj
CLK

{/\ (16)

(19)

j

1Q

2Q

Q

4Q

5Q

7Q

8Q

Figure 5: Logic Diagram
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54HSC/T Series

54HSC/T574 : Octal D-Type Edge-Triggered Flip-Flops

The S4HSC/T574 consists of 8 Positive-Edge Triggered D-

Type Flip-Flops with tri-state output. & [0 Ay 5] vDD

10 [2] 18] 1Q

Inputs Outputs 20 [3] 18] 20

oC [cLock| D Q 3D [4] [17]30

. T H H 4 [5] Top [16] 4@

5D 5] View [15]50

L T L L 60 [7] [72]6Q

L L X Q 70 [3] 73] 7Q

H X X zZ 8D [9] [12] 8Q
H = high level, L = low level, X = imelevant, Z = high impedance GND [E E CLK

Figure 1: Function Table
Figure 2: Pin Out

+25°C -55°C / +125°C
Symbol | Parameter Min. Typ. Max. Min. Typ. Max. | Units
toy Propagation delay. Low to high output. - 16 25 - 19 28 ns
oL Propagation delay. High to low output. - 19 27 - 22 30 ns
toa Propagation delay. Enable to low. - 13 21 - 16 24 ns
tozn Propagation delay. Enable to high. - 16 24 - 19 27 ns
toiz Propagation delay. Disable from low. - 14 22 - 17 25 ns
L Propagation delay. Disable from high. - 13 21 - 16 24 ns
Figure 3: Switching Characteristics
Limits
+25°C -55°C / +125°C
Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
oo Quiescent Current Vy=0VorVv,, - 20 - 600 pA
VoL Qutput Voltage Low Level fo = 9mA - 0.4 - 0.4 A
Vou Output Voltage High Level loy=-11mA 25 - 25 - Vv
Vi Voltage Input Low (CMOS) - - 1.5 - 1.5 A
Vi Voltage Input High (CMOS) - 3.5 - 35 - \
Vie Voltage Input Low (TTL) - - 0.8 - 0.8 A
Vie Voltage Input High (TTL) - 2.0 - 20 - A
loz Tri-State Leakage Vo=0VorVy, - +1 - 50 A
I Input Leakage Current Viu=Vop 0 Vs - +0.5 - 5.0 HA
Figure 4: DC Characteristics
824
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54HSC/T574 : Octal D-Type Edge-Triggered Flip-Flops

54HSC/T Series

2Q

3Q

4aQ

5Q

6Q

7Q

— (1) ‘D
oC
{2)
10 ——————ip
—P K
3 (19)
(3)
20 D
—
3 :{V/\ (18)
{4)
30 o
—PCK
5 ={> (17
{5)
4D )
< CK
3 4\/\ (16)
(6)
sD )
,___c>c,<
o Jl\/\ (15)
(7)
6D D
+—PCK
3 {\/\ (1)
(8)
7 )
+—PCK
3 Q{\/\ {13)
9)
80 o)
> CK
- (12)
(11) Q 8Q
CLK

Figure 5. Logic Diagram
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54HSC/T Series

54HSC/T283 : 4-Bit Binary Full Adders with Fast Carry

The 54HSC/T283 are 4-Bit Binary Full Adders with fast carry.

Input Output
A4
When CO=L /When C2=L | When CO=H/When C2=H 2 [1] 6] vee
82 [2] [15] B3
C2/ 1/ C2/C4

A1/A3 | B1/B3 | A2ZA4 | B2/B4 | X1/33 | Z2/34A C4 | /X3 | Z2/34 | C2 a2 3 2] a3

L L L L L L L H L L 21 [3] Top 13] 53

H L L L H L L L H L A1 [5] View 2] A4

L H L L H L L L H L B1 [€] [11] B4

H H L L L H L H H L co [7] 10] 4

L L H L L H L H H L GND [B] B

H L H L H H L L L H

L H H L H H L L L H Fi 2 Pin O

H H|lwWw | o | v | v | w|{n | |H ‘gure 2: Pin Out

L L L H L H L H H L

H L L H H H L L L H

L H L H H H L L L H

H H L H L L H H L H

L L H H L L H H L H

H L H H H L H L H H

L H H H H L H L H H

H H H H L H H H H H

H = high level, L = low level
Figure 1: Function Table
+25°C -55°C / +125°C
Symbol | Parameter Typ. Max. Typ. Max. | Units
toun Propagation delay. CO to any X. 13 25 16 28 ns
ton Propagation delay. CO to any . 12 25 15 28 ns
tou Propagation delay. Ai or Bito Zi. 14 25 17 28 ns
tor Propagation delay. Ai or Bito Xi. 12 25 15 28 ns
ton Propagation delay. COto C4. 11 25 14 28 ns
ton Propagation delay. CO to C4. 16 25 19 28 ns
torn Propagation delay. Ai or Bito C4. 15 25 19 28 ns
tor Propagation delay. Ai or Bito C4. 14 25 17 28 ns
Figure 3: Switching Characteristics
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54HSC/T283 : 4-Bit Binary Full Adders with Fast Carry

54HSC/T Series

mE 3768522 0024165 440 W

Limits
+25°C -55°C / +125°C
Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
o Quiescent Current Vy=0VorV, - 20 - 600 uA
Voo Output Voltage Low Level I, = 9mMA - 0.4 0.4 \
Vo Output Vottage High Level foy = -11MA 25 - 25 v
Vi Voltage Input Low (CMOS) - - 1.5 1.5 v
Vi Voltage Input High (CMOS) - 35 - 35 - A
Vio Voitage Input Low (TTL) - - 0.8 0.8 A
Vie Voltage Input High (TTL) - 20 - 2.0 - \
In Input Leakage Current Viu =V or Vgg - 0.5 - +5.0 LA
Figure 4: DC Characteristics
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54HSC/T Series

54HSC/T283 : 4-Bit Binary Full Adders with Fast Carry

84
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B3

A3

82

A2

81

At
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> (9)
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%Jk JOY
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v

(10
I3

Y

(15)

;

(14)

%z

(13)
I3

(2)

Y
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(3)

Y
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(7)
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54HSC/T161 : 4-Bit Synchronous Binary Counter

The 54HSC/T161 is a Synchronous 4-Bit Binary Counter which features direct clear and

an internal carry look-ahead.

54HSC/T Series

Inputs Output
Clear Enable P | Enable T A-D Load Clock Q,-Q,
L X X X X X 0
H L X X H X Inhibit
H X L X H X Inhibit
H X X Q, L T Q,
H X X X X L Q,
H X X X X H Q,
H H H X H T Count
CARRY = H when QA—aQD = H, Q, = previous level of Q
H = high level, L = low level, X = irelevant
Figure 1: Function Table
cEAR 1] ~ [®]veo
cLocK [2] [15]RCO
A[3] [14] Qa
8 E Top E Qs
¢ [3] View [12] ac
D [€] [71] ao
ENABLE P [7] [10] ENABLE T
vss [B] 9] T0AD
Figure 2: Pin Out
+25°C <55°C / +125°C
Symbol From (Input) To (Output) Typ. Max. Typ. Max. | Units
tous CLOCK RIPPLE CARRY 20 25 23 28 ns
ton CLOCK RIPPLE CARRY 19 25 22 28 ns
tow CLOCK (Load Input HIGH) Any Q Output 16 25 19 28 ns
o CLOCK (Load Input HIGH) Any Q Output 15 25 18 28 ns
o CLOCK (Load Input LOW) Any Q Output 15 25 18 28 ns
tom CLOCK (Load Input LOW) Any Q Output 15 25 18 28 ns
o ENABLE RIPPLE CARRY 14 25 17 28 ns
ton ENABLE RIPPLE CARRY 14 25 17 28 ns
to CLEAR Any Q Output 18 25 21 28 ns
Figure 3: Switching Characteristics
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54HSC/T Series

54HSC/T161 : 4-Bit Synchronous Binary Counter

Limits
+25°C -55°C / +125°C
Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
lop Quiescent Current Vy=0VorV,, - 20 - 400 [17:3
Vo Qutput Voltage Low Level lo, = 9MA - 0.4 - 0.4 \
Vou Output Voltage High Level lop=-11mA 25 - 25 . Vv
Vi Voltage Input Low (CMOS) - - 1.5 - 1.5 v
Vit Voltage Input High (CMOS) - 35 - 35 - v
Vie Voltage Input Low (TTL) - - 0.8 - 0.8 v
Vi Voltage Input High (TTL) - 2.0 - 2.0 - %
In Input Leakage Current Vin=Vop O Vss - 0.5 - 5.0 pA

Figure 4: DC Characteristics
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54HSC/T Series

54HSC/T161 : 4-Bit Synchronous Binary Counter

—— 1
CLEAR L

LOAD
1
ENT o)

(15)
R
ENP {2) }— RCO

€K @ {>&

] -d>c1

(14)

A

- - .. s L. - AR

{3)

|
—d>C1 ....2.3_). Qg
. } ~d 1D
. (a) ,-'
8

- <
S
-
] <p

.
1 12)
bd>c1 |——q
; —J 10D
) )]
. C

1
Lf>a )QD
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Figure 5: Logic Diagram
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54HSC/T Series

54HSC/T163 : Synchronous 4-Bit Counter

The 54HSC/T163 is a 4-Bit Counter with synchronous clear.

Inputs Output
Clear Enable P | Enable T A-D Load Clock Q,-Q,
L X X X X X 0
H L X X H X Inhibit
H X L X H X Inhibit
H X X Q, L T Q,
H X X X X L Q,
H X X X X H Q,
H H H X H T Count
CARRY = Hwhen Q,-Q, = H, Q,= previous level of @
H = high level, L = low level, X = irrelevant
Figure 1: Function Table
cEAR (] — [Eveo
CLK [2] [15] RcO
AE] 14] Qa
B [4] Top 13] a8
c E View [12] ac
D [6] [11] Qo
ENP [7] [10] ENT
GND [E] 6 ]TOAD
Figure 2: Pin Out
+25°C -55°C / +125°C
Symbol | Parameter Typ. Max. Typ. Max. | Units
L Propagation delay Clock to RCO 12 20 15 22 ns
ton Propagation delay Clock to RCO 14 20 17 22 ns
ton Propagation delay Clock to any Q 15 20 18 22 ns
ton Propagation delay Clock to any Q 13 20 16 22 ns
ton Propagation delay ENT to RCO 9 15 12 17 ns
tor Propagation delay ENT to RCO 10 15 13 17 ns

Figure 3: Switching Characteristics
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54HSC/T Series
54HSC/T163 : Synchronous 4-Bit Counter

Limits
+25°C -55°C / +125°C

Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
150 Quiescent Current Viy=0VarV,, - 20 - 400 HA
Voo Qutput Voltage Low Level fo = 9mA - 0.4 - 0.4 v
Vou Qutput Voltage High Level loy=-11mA 25 - 25 - \'
Vi, Voltage Input Low (CMOS) - - 1.5 - 1.5 \
Vi Voltage Input High (CMOS) - 35 - 35 - A
Vi Voitage Input Low (TTL) - - 0.8 - 0.8 A
Vi Voltage Input High {TTL) - 20 - 2.0 - \
I Input Leakage Current Vin=Vpp O Vs - +0.5 - 5.0 A

Figure 4: DC Characteristics
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54HSC/T Series

54HSC/T163 : Synchronous 4-Bit Counter

(1)

CLEAR
10AD 9
(10)
ENT 0 (15)
ENP @ )——RCO
|
(2)
CLK {>c
{ —4>C1 a4 A
T —=q 1D
3
a8 . *J
|
L Hor K2,
1 -q1D
4]
i (12)
+4d>C1 ——Q
1 —d 10
()
c . 1
Ld>C1 4 o
—— 1D
(6
o & 1 "‘

Figure 5: Logic Diagram
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54HSC/T191 : Synchronous 4-Bit Counter

The 54HSC/T191 is a 4-Bit Synchronous Counter with presettable up/down and asynchronous reset.

54HSC/T Series

Inputs
PL CE uD cP Function
H L L T Count Up
H L H T Count Down
L X X X Asyn. Preset
H H X X No Change

H = high level, L = low level, X = irrelevant, T = low-to-high clock (CP) transition.
Note: U/D or CE should be changed only when clock (CP) is high.

Figure 1: Function Table

] 7 [@vee
a1 [2] 115] PO
o [F] [14] cP
CE[E] 1, [TIRC
up [5] View [12]Tc
a2 6} [11] PL
3 [7] [10] P2
GND [8] [9]P3

Figure 2: Pin Out

+25°C -65°C / +125°C
Symbol | Parameter Typ. Max. Typ. Max. | Units
toun Propagation delay PL to Qn - 29 - 33 ns
o Propagation delay PL to Qn - 32 - 36 ns
o Propagation delay Pn to Qn - 27 - 31 ns
o Propagation delay Pn to Qn - 30 - 34 ns
ton Propagation delay CP to Qn - 26 - 30 ns
ton Propagation delay CP to Qn - 29 - 33 ns
o Propagation delay CP to RC - 20 - 23 ns
o Propagation delay CP to RC - 32 - 34 ns
o Propagation delay CP to TC - 29 - 33 ns
ton Propagation delay CP to TC - 32 - 36 ns
o Propagation delay U/D to RC - 27 - 31 ns
tor Propagation delay U/D to RC - 30 - 34 ns
oy Propagation delay U/D to TC - 26 - 30 ns
o Propagation delay U/D to TC - 29 - 33 ns
ton Propagation delay CE to RC - 22 - 25 ns
tor Propagation delay CE to RC - 35 - 38 ns
Figure 3: Switching Characteristics
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84HSC/T Series

54HSC/T191 : Synchronous 4-Bit Counter

Limits
+25°C -55°C/ +125°C
Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
Iop Quiescent Current Vig=0VorV,, - 20 - 600 pA
Voo Output Voltage Low Level lo, = 9mA - 0.4 - 0.4 \
Vou Output Voltage High Level loy = -11MA 25 - 25 - \
Vi Voltage Input Low (CMOS) - - 15 - 1.5 \
Vi Voltage Input High (CMOS) - 3.5 - 35 - v
Vie Voltage Input Low (TTL) - - 0.8 - 0.8 \
Vie Voltage Input High (TTL) - 2.0 - 2.0 - Y
by Input Leakage Current Viy=Vpp 0f Vg - 0.5 - +5.0 HA

Figure 4: DC Characteristics
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54HSC/T Series

54HSC/T138 : 3-Line to 8-Line Decoder/Multiplexer

The 54HSC/T138 is a 3-Line to 8-Line Decoder/Muttiplexer, with inverted outputs.

Enable Inputs Select Inputs Outputs
G1 G2A | G2B C B A Yo Y1 Y2 Y3 Y4 Ys Y6 Y7
X H X X X X H H H H H H H H
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
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
H = high level, L = low level, X = irrelevant
Figure 1: Function Table
al@l ~ [Evoo
B [2] [15] Yo
¢ [E] [13] Y1
Geald] 1 [BlY2
GeB[E] View [12]vs
a1 [€] [11] v4
Yz [7 [70] v5
vss [E] [9] v
Figure 2: Pin Out
+25°C -55°C / +125°C
Symbol | Parameter Typ. Max. Typ. Max. | Units
oy Propagation delay. Address to Qutput. 17 25 20 28 ns
tore Propagation delay. Address to Output. 19 25 22 28 ns
tay Propagation delay. G to Output. 21 25 24 28 ns
tonL Propagation delay. G to Output. 21 25 24 28 ns
Figure 3: Switching Characteristics
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54HSC/T Series

54HSC/T138 : 3-Line to 8-Line Decoder/Multiplexer

Limits
+25°C -55°C / +125°C
Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
oo Quiescent Current Vi =0VorV,, - 10 - 400 A
Vou Output Voltage Low Level loL = 9MA - 0.4 - 0.4 \
Vou Output Voltage High Level lgy=-11mA 25 - 25 \
Vi, Voltage Input Low (CMOS) - - 1.5 - 15 \'
Vi Voltage Input High (CMOS}) - 35 - 35 Vv
Vie Voltage Input Low (TTL) - - 0.8 - 0.8 \
Vie Voltage Input High (TTL) - 2.0 - 20 Vv
In Input Leakage Current Vin=Vop 0 Vg - +0.5 - 5.0 HA
Figure 4: DC Characteristics
(15) N
Y0
—1
(14)
Y1
(&)
& (4) (13)
ENABLE J =
meuts § 624 = Y2
G28
(12)
Y3
DATA
D’ﬂ ’ OUTPUTS
Y4
{10)
A (1) D YS
9]
seect J o @ > {> LR
INPUTS
— 7
) D” {> Y7
C
/

Figure 5: Logic Diagram
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S54HSC/T Series

54HSC/T139 : Dual 2 to 4 Decoders/Multiplexers

The 54HSC/T139 consists of Two Independent 2 to 4 Line Decoder/Multiplexers.

Inputs Output
Enable Select
G B A Yo Y1 Y2 Y3
H X X H H H H
L L L L H H H
L L H H L H H
L H L H H L H
L H H H H H L

H = high level, L = low level, X = irrelevant

Figure 1: Function Table

wd] - [m@voo

1A 2 [15] 2G
18 ] [74] 24

wold] g [13]2B

w1 [E] View  [f3lave

1v2 [6] [T1] 2v1
1v3 [7] [10] 2v2
vss [&] [9]2va

Figure 2: Pin Out

+25°C -55°C / +125°C
Symbol | Parameter Typ. Max. Typ. Max. | Units
tom Propagation delay. Address to Output. 16 28 22 34 ns
o Propagation delay. Address to Qutput. 17 28 20 34 ns
o Propagation delay. G fo Qutput. 16 22 19 25 ns
oL Propagation delay. G fo Qutput. 17 22 20 25 ns

Figure 3: Switching Characteristics

839
M 3768522 0024177 lb2 HM




54HSC/T Series

54HSC/T139 : Dual 2 to 4 Decoders/Multiplexers

Limits
+25°C -55°C / +125°C
Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
oo Quiescent Current Vy=0VorV,, - 10 - 400 A
Vo Output Voltage Low Level lo, = 9MA - 0.4 - 0.4 v
Vou Output Voltage High Level Igy =-11mA 2.5 - 25 - \'%
Vi, Voltage Input Low (CMOS) - - 1.5 - 15 \Y
Vi Voitage Input High (CMOS) - 35 - 35 - \
Vi Voltage Input Low (TTL) - - 0.8 - 0.8 v
Vie Voltage Input High (TTL) - 2.0 - 2.0 - Y
I Input Leakage Current Vin=V5p 0 Vs - 0.5 - 5.0 pA
Figure 4: DC Characteristics
D @ )
1Yo
- D
ENABLE 16 {5)
1Yt
— (6)
).-, 1v2
(2) D°
1A 4 >—
SELECT ] 7
INPUTS 18 (3) 1Y3
I> DATA
; OuTPUTS
> (12)
2Y0
- {15
ENABLE 26 —c{ > } (1)
P24
¢+ (10)
2Y2
(14} D” [:
2A
SELECT — (9
INPUTS (13) 2v3
28 Dc 4{>
/
Figure 5: Logic Diagram
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54HSC/T Setries

54HSC/T148 : 8-Line to 3-Line Octal Priority Encoders

The S4HSC/T148 is an 8 to 3 Line Priority Encoder. Data inputs
and outputs are active at the low logic level. Data is accepted

on the eight priority inputs (10-17). The binary code, 14 [_1__ ~ '1__6_|VDD
corresponding to the highest priarity input which is low, is 15 =] 5] eo
generated on the address outputs (AD-A2) if the enable input is
high. The group selsct (GS) is low when one or more priority t6 [3] [14] GS
inputs and the enable input (El) are low. The enable output 17 [z Top 73] 13
(EQ) is low when all priority inputs are high and the enable is Bl 5] View 3] 12
low. When the enable input is high all outputs are high.
a2 6] 1] 11
A1 [7] [10] 10
vss [&] [9]A0

Figure 1: Pin Out

) Inputs Qutputs
El 1¢] I 12 13 14 15 I6 17 A2 A1 A0 GS EO
H X X X X X X X X H H H H H
L H H H H H H H H H H H H L
L X X X X X X X L L L L L H
L X X X X X X L H L L H L H
L X X X X X L H H L H L L H
L X X X X L H H H L H H L H
L X X X L H H H H H L L L H
L X X L H H H H H H L H L H
L X L H H H H H H H H L L H
L L H H H H H H H H H H L H
. H = high level, L = low level, X = irrelevant
Figure 2: Function Table
+25°C -55°C / +125°C
Symbol | Parameter Typ. Max. Typ. Max. | Units
ton Propagation delay Elto A 14 22 17 28 ns
tomL Propagation delay Elto A 15 22 18 28 ns
ton Propagation delay Elto GS 15 22 18 28 ns
oL Propagation delay El to GS 15 22 18 28 ns
toum Propagation delay Elto EQ 14 22 17 28 ns
o Propagation delay El to EO 15 22 18 28 ns
tow Propagation delay Ito A 12 22 15 28 ns
oL Propagation delay Ito A 14 22 17 28 ns
‘ Figure 3: Switching Characteristics
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54HSC/T Series

54HSC/T148 : 8-Line to 3-Line Octal Priority Encoders

Limits
+25°C -55°C / +125°C
Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
oo Quiescent Current Vn=0VorVy, - 20 - 400 RA
Vau Output Voltage Low Level lg, = 9mA - 04 - 04 v
Vou Output Voltage High Level lgy =-11mA 25 - 25 - Vv
Vi, Voltage nput Low (CMOS) - - 15 - 15 v
Vi Voltage Input High (CMOS) - 35 - 35 - v
Vie Voltage Input Low (TTL) - - 0.8 - 0.8 \
Vie Valtage Input High (TTL) - 2.0 - 2.0 v
U Input Leakage Current Vin = Voo o Vs - +0.5 - +5.0 pA
Figure 4: DC Characteristics
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mm 37L8522 0024180 757 -




54HSC/T Series

54HSC/T148 : 8-Line to 3-Line Octal Priority Encoders
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Figure 5: Logic Diagram
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54HSC/T Series

54HSC/T151 : 1 of 8 Data Selectors/Multiplexers

The 54HSC/T151 is a 1 of 8 Data Selector. When the strobe input is low the
dovice is enabled. When high this forces the W-output high and the Y-

output low.
Inputs Output
A\
Select Strobe D3 [1] [16] vOD
o2 [Z] [15] D4
c B A 5TR Y w o+ [5] 205
X X H t H oo [4] Top 3] 06
L L L L D, ﬁo Y [5] View 7] 07
L L H L D, D, W =] [17] A
L D D s [ 10]8
L H L \ D, v O 25
L H H L D, 5,
H L L L D, D,
H L H L D, B, Figure 2: Pin Out
H H L L D, B,
H H H L D7 D7

H = high level, L = low level, X = irrelevant
Figure 1: Function Table

+25°C -55°C / +125°C
Symbol | Parameter Typ. Max. Typ. Max. | Units
torn Propagation delay ABor Cto Y 15 22 18 25 ns
ton Propagation delay ABorCto Y 16 22 19 25 ns
ton Propagation delay ABor Cto W 14 22 17 25 ns
ton Propagation delay ABor Cto W 15 22 18 25 ns
tos Propagation delay Strobe to Y 14 22 17 25 ns
tonL Propagation delay Strobe to Y 16 22 19 25 ns
tous Propagation delay Strabe to W 14 22 17 25 ns
to Propagation delay Strobe to W 15 22 18 25 ns
o Propagation delay D,-D,to Y 12 22 15 25 ns
torL Propagation delay D;-D, to Y 14 22 17 25 ns
Yo Propagation delay D,-D, to W 12 22 15 25 ns
to Propagation delay D-D. to W 14 22 17 25 ns
Figure 3: Switching Characteristics
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54HSC/T151 : 1 of 8 Data Selectors/Multiplexers

54HSC/T Series

B 37L4522 0024183 4bk: IH

Limits
+25°C -55°C / +125°C
Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
oo Quiescent Current Viy=0VorV,, 20 - 400 uA
Vou Output Voltage Low Level Ig, = 9mA 0.4 - 04 \
Vou Output Voltage High Level loy =-11mA 25 - 25 v
Vi, Voltage Input Low (CMOS) - - 1.5 - 1.5 )
Vi Voltage Input High (CMOS) - 35 35 - \
Vie Voltage Input Low (TTL) - - 0.8 - 0.8 Y
Vie Voltage Input High (TTL) - 2.0 - 2.0 \'
Iy Input Leakage Current Vin=Vop 0 Vg - +0.5 - 5.0 A
Figure 4: DC Characteristics
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54HSC/T Series

54HSC/T151 : 1 of 8 Data Selectors/Multiplexers

__ D
STR
(00 (4)
D—-J
(3)
D1 N\
—
(2)
D2 N\
—
1))
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o3 >—I ¢ OUTPUTY
DATA ( B { @ OUTPUTW
INPUTS (15) u
Da
—]
(14)
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—
(13}
Dé ™\
=/
(12)
D7
N\ _—/
, Y A
A
DATAJ 8 >o—°——<{>—s———
SELECT
C l> C
L €

Figure 5: Logic Diagram
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54HSC/T Series

Decoders/Demultiplexers

Outputs

15

14

13

12

1

10

Figure 1: Function Table

847

ine

4to16L

The 54HSC/T154 consists of a 4 to 16 Line Decoder/Demultiplexer.

54HSC/T154

irrelevant
Ly
Top
View

Inputs
D|C
L]L
L|]L
L ]L
L} L
L | H
L|H
L|H
L|H
H (L
H L
Hi{L
HIL
HiH| L
HlH
H | H
H | H
X | X
X | X
X | X
= low level, X

G
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
H
L
H

high level, L

H

AT R - B ETE- S A - T EEE BT BT RN MBGEESmma s ga o T PR AEm ST CEEEEESEE-ITT 8 0 T - G W - [ —

Figure 2: Pin Out
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54HSC/T Series

54HSC/T154 : 4 to 16 Line Decoders/Demultiplexers

+25°C -55°C / +125°C

Sym | Parameter Typ. | Max. | Typ. | Max. | Units
t,, | Propagation delay low to high level 18 30 21 33 ns

output for change in AB C or D input
toy | Propagation delay high to low level 21 30 24 33 ns

output for change in AB C or D input
twn | Propagation delay low to high level 21 30 24 33 ns

output for change in G1 or G2
toy | Propagation delay high to low level 18 30 21 33 ns

output for change in G1 or G2

Figure 3: Switching Characteristics
Limits
+25°C -55°C / +125°C
Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
oo Quiescent Current Vy=0VorV,, - 100 - 600 pA
VoL Output Voltage Low Level lo, = 9mMA - 0.4 - 0.4 A
Von Output Voltage High Level Iy =-11mA 2.5 - 25 . v
Vi, Voltage Input Low (CMOS) - - 15 - 1.5 \
Vi Voltage Input High (CMOS) - 35 - 3.5 - \
Vi Voltage Input Low (TTL) - - 0.8 - 0.8 \
Vie Voltage Input High (TTL) - 2.0 - 2.0 - v
In Input Leakage Current Vin= Vo 07 Vgg - 0.5 - 5.0 HA
Figure 4: DC Characteristics
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54HSC/T Series

54HSC/T154 : 4 to 16 Line Decoders/Demultiplexers
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Figure 5: Logic Diagram
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54HSC/T Series

54HSC/T157 : Quad 2-Line to 1-Line Data Selectors/Multiplexers

The 54HSC/T157 is a Quadruple 2-Line to 1-Line Data Selector
with non-inverted output. The strobe must be low to enable the
device. When selact is low, A is selected. When select is high,

B is selected.
Inputs Outputs
STR | Select A B Y
H X X X L
L L L X L
L L H X H
L H X L L
L H X H H

H = high level, L = low level, X = irelevant

Figure 1: Function Table

seL [0
1A 2]
1B [B]
1y [4]
2a 5]
28 [6]
2y [7]

vss [B]

~  [#@]vop

[14] 4A

Top E 4B

View E aY

[11]3A
[10] 38
9] 3y

s

Figure 2: Pin Out

+25°C -55°C / +125°C
Symbol | Parameter Typ. Max. Typ. Max. | Units
toam Propagation delay Aor Bto Y 14 25 17 25 ns
tar Propagation delay AorBto Y 15 20 18 22 ns
tozn Propagation delay Strobe to Y 14 22 17 24 ns
toz Propagation delay Strobe to Y 15 22 18 24 ns
toz Propagation delay Selectto Y 14 25 17 25 ns
toz Propagation delay Selectto Y 15 25 18 25 ns
Figure 3: Switching Characteristics
Limits
+25°C -55°C / +125°C
Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
Ipo Quiescent Current Vi =0VorVy, - 20 - 600 pA
Va Output Voltage Low Level Io = 9mA - 04 - 0.4 Vv
Vou Output Voltage High Level Iy =-11mA 25 - 25 - v
Vi Voltage Input Low (CMOS) - - 1.5 - 1.5 Vv
Vi Voltage Input High (CMOS) - 35 - 35 \
Vio Voltage Input Low (TTL) - - 0.8 - 0.8 \
Vie Voltage Input High (TTL) - 2.0 - 2.0 v
Iy Input Leakage Current Vin=V5p 97 Vg - 0.5 - +5.0 HA

Figure 4: DC Characteristics
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54HSC/T Series

54HSC/T157 : Quad 2-Line to 1-Line Data Selectors/Multiplexers

?‘ 1A 2
g .o -
: -
: PR
‘ —t
. 28 ©
—
2a 0
-
g 19
f -
; x 0
" -
ap L2
)
se«.sam-(—)-[>°~4'—D°— —
‘ — {15 %
* TR

(4)
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(9)

(12)

2y
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L34

Figure 5: Logic Diagram
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54HSC/T Series

54HSC/T238 : 3-Line to 8-Line Decoder/Demuiltiplexer

The 54HSC/T238 is a 3-Line to 8-Line Decoder/Demuttiplexer, with unlatched inputs and non-inverted outputs.

Enable Inputs Select Inputs Outputs
E, _2/E1 A, A Ay 9, 0, o, 9, 0, o, O, o,
X H X X X L L L L L L L L
L X X X X L L L L L L L L
H L L L L H L L L L L L L
H L L L H L H L L L L L L
H L L H L L L H L L L L L
H L L H H L L L H L L L L
H L H L L L L L L H L L L
H L H L H L L L L L H L L
H L H H L L L L L L L H L
H L H H H L L L L L L L H
H = high level, L = low level, X = imelevant
Figure 1: Function Table
Ao [1] ~ [16] voo
a2 5] 00
A2 [3] [14] o1
& [4] Top [13] 0z
E2 [5] View 12] 03
Es [€] [11] 04
o7 [7] [10] 05
vss [&] [9]0s
Figure 2: Pin Out
+25°C -65°C / +125°C
Symbo! | Parameter Typ. Max. Typ. Max. | Units
o Propagation delay, address to output, low to high level output 16 24 19 27 ns
o Propagation delay, address to output, high to low level output 17 25 20 28 ns
tom Propagation delay, enable to output, low to high level output 19 27 22 30 ns
tow Propagation delay, enable to output, high to low level output 19 27 22 30 ns

Figure 3: Switching Characteristics
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54HSC/T Series

‘ 54HSC/T238 : 3-Line to 8-Line Decoder/Demultiplexer
Limits
+25°C -55°C / +125°C
Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
boo Quiescent Current Vy=0VorVv,, - 20 600 wA
Vo Qutput Voltage Low Level lo, = 9mA - 0.4 0.4 A
Vou Output Voltage High Level loy=-11mA 25 - 25 A
Vi Voltage Input Low (CMOS) - - 1.5 - 15 v
Vi Voltage Input High (CMOS) - 35 - 35 v
Vie Voltage Input Low (TTL) . - 0.8 - 0.8 \'
Vie Voltage Input High (TTL) - 2.0 - 20 - v
I Input Leakage Current Vi =Vpp0f Vge - 10.5 - 5.0 HA
Figure 4: DC Characteristics
5 (14)
. )
! enasLe ¢ £ o o
INPUTS ) 7' ¢ay
j e (12)
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i an OUTPUTS
! B
( ' (10)
(U]
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s 9
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1 Figure 5: Logic Diagram
|
i
;
853

37L8522 0024191 532 M




54HSC/T Series
54HSC/T253 : Dual 4 to 1 Data Selectors/Multiplexers
The 54HSC/T253 is a Dual 4-Line to 1-Line Data Selector/Multiplexer with tri-state outputs.
Output
t trol | O —
Select inputs Data Inputs Contro utput e D: Ly E \OD
B A co c1 c2 C3 G Y B 2] [15] 2G
X X X X X X H z 1c3 [3] [14] A
L L L X X X L L 102 [4] Top i3] 203
115 lew 12]2c2
L L H X X X L H ot [5] 2]
1c0 [€] [11] 2¢1
L H X L X X L L i [7] 75] 200
L H X H X X L H vss [2] 5] 2v
H L X X L X L L
H L X X H X L H - -
H H X X X L L L Figure 2: Pin Out
H H X X X H L H
H = high level, L = low level, X = irrelevant, Z = high impedance
Figure 1: Function Table
+25°C -55°C / +125°C
Symbol | Parameter Typ. Max. Typ. Max. | Units
toum Propagation delay Data to Output 14 25 17 25 ns
ton Propagation delay Data to Output 15 25 18 25 ns
| Propagation delay Select to Output 14 25 17 25 ns
tow Propagation delay Select to Output 15 25 18 25 ns
ton Propagation delay Tri-state to Output Low 12 25 15 25 ns
tozn Propagation delay Tri-state to Output High 13 25 16 25 ns
tos Propagation delay Low to Tri-state 12 25 15 25 ns
tog Propagation delay High to Tri-state 13 25 16 25 ns
Figure 3: Switching Characteristics
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54HSC/T Setries

54HSC/T253 : Dual 4 to 1 Data Selectors/Multiplexers

Limits
) +25°C -55°C / +125°C
Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
{1 Quiescent Current Vi=0VorV,, - 20 - 600 uA
Vau Output Voltage Low Level I, = 9mA - 0.4 - 0.4 \
Vou Output Voltage High Level lgy=-11mA 25 - 25 - v
Vi, Voltage Input Low (CMOS) - - 1.5 - 1.5 Vv
Vi Voltage Input High (CMOS) - 35 - 35 - v
Vie Valtage Input Low (TTL) - - 0.8 - 0.8 \'
Vie Voltage Input High (TTL) - 2.0 - 20 - \
loz Tri-State Leakage Vo=0VorVy, - +1 - 150 A
In Input Leakage Current Vin=Vop o Vg - +0.5 - 5.0 pnA
Figure 4: DC Characteristics
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Figure 5: Logic Diagram
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54HSC/T Series
54HSC/T164 : 8-Bit Parallel Output Serial Shift Register
The 54HSC/T184 is an 8-Bit Parallel Qutput Serial Shift Register with asynchronous clear.
Inputs Qutputs
A\ 4
CLEAR |[CLOCK| A B | o | o | o A [0] [14] voo
8 [Z] 3} on
L X X X L L L NE [12] ce
H L X X Q Q Q Top
| . . " l:o Qso QHO ce[d] o [for
N an a5 110] Qe
H T L X L Q| O ao [6] 9 | CLEAR
H T X L L Q| Quy vss [7] 8] CLOCK
H = high level, L = low level, X = irrelevant, T = transition from low to high
level. Q,, Qqo, Q= the level of Q,, Q, or Q,, respectively, before the )
indicated steady-state input conditions were setup. Q, . Q.. @, =the Figure 2: Pin Out
level of Q, or Q; before the latest T transition of the clock. Indicates a
one bit shift.
Figure 1: Function Table
+25°C -55°C / +125°C
Symbol | Parameter Typ. Max. Typ. Max. | Units
o Propagation delay. Q output from clock input, low to high level output. 15 25 18 28 ns
tor Propagation delay. Q output from clock input, high to low level output. 15 25 18 28 ns
o Propagation delay. Q output from clear input, high to low level output. 15 25 18 28 ns
Figure 3: Switching Characteristics
Limits
+25°C -55°C / +125°C
Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
[ Quiescent Current Vy=0VorV,, - 20 - 400 HA
Voo Output Voltage Low Level lg, = 9mA - 0.4 - 0.4 Vv
Vou Output Voltage High Level foy =-11mA 25 - 25 - "
Vi Voltage Input Low (CMOS) - - 1.5 - 1.5 Vv
Viut Voltage Input High (CMOS) - 3.5 - 35 - Vv
Vi Voltage Input Low (TTL) - - 08 - 0.8 \
Vi Voltage Input High (TTL) - 2.0 - 2.0 - v
Ly Input Leakage Current Vi =Vpp 0 Vg - 0.5 - 15.0 pA
Figure 4: DC Characteristics
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54HSC/T164 : 8-Bit Parallel Output Serial Shift Register

54HSC/T Series

(8) <{>c
CLEA
R 9

(9) D':
CLock

s Qs Qs Q s Qoeis Qs

(1) L ol L Ko L 0 L
SERIAL CLEAR CLEAR CLEAR CLEAR CLEAR CLEAR CLEAR CLEAR
INPUTSY (2) ' R OQET R QTR TR QTR QIR R Q4 TIR 2w
L cx L cx L cic - CK L CK L ek ‘K Lp cK

Qs  Qo1is QM

) @ (5) (6) (10)

an (12} (13

A- A -

-1

4 -l L] AL L

"

QUTPUT  OUTPUT  OUTPUT  OUTRUT  OUTPUT  OUTPUT  OUTPUT  OUTPUT
Qa Qs Q¢ Qo Qe Qe Qs Qy
Figure 5: Logic Diagram
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B4HSC/T Series

54HSC/T165 : Parallel Load 8-Bit Shift Register

The 54HSC/T165 is an 8-Bit Serial Shift Register that shifts the data in the direction of Q, to Q,, when clocked.

Inputs Internal Outputs Output
Shift/ Clock Parallel
Load Inhibit Clock Serial A.H Q, Q Q,
L X X X a..h a b h
H L L X X Q. Qgo Q.0
H L T H X H Q. Qan
H L T L X L Q. Qan
H H X X X Q,, Qqp Qo

H = high lavel, L = low level, X =irrelevant, 1 = transition from low to high, a...h = the level of steady state inputs
atinputs A through H. Q,, = level of Q before the indicated steady state input conditions were set up. Q, = level
of Q before the most recent active transition indicated by T.

Figure 1: Function Table

SHFTIOAD 1] [ voo
cLock [2] [15] CLOCK INHIBIT
E[3] [14]D
F E Top E ¢
G [E] View [12] 8
H €] [11]A
on [7] [10] SERIAL INPUT
vss [8] 9] aw

Figure 2: Pin Out

+25°C -55°C / +125°C
Symbol | Parameter Typ. Max. Typ. Max. | Units
o Propagation delay. Load to Any Output. 18 25 21 28 ns
o Propagation delay. Load to Any Qutput. 16 25 19 28 ns
o Propagation delay. Clock to Any Output. 18 25 21 28 ns
o Propagation delay. Clock to Any Qutput. 18 25 21 28 ns
o Propagation delay. H to Q, . 18 25 21 28 ns
tor Propagation delay. H to Q,.. 18 25 21 28 ns
Yo Propagation delay. H to QB, . 18 25 21 28 ns
oL Propagation delay. H to OB, . 18 25 21 28 ns
Figure 3: Switching Charactéristics
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54HSC/T165 : Parallel Load 8-Bit Shift Register

54HSC/T Series

Limits
+25°C -55°C / +125°C

: Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
. s Quiescent Current Vu=0VorV,, - 20 - 400 HA
) Vo Output Voltage Low Level lo, = 9mA - 0.4 - 0.4 Vv
‘ Vou Output Voltage High Level lgy=-11mA 25 2.5 - v

Vi, Voltage Input Low (CMOS) - 1.5 - 1.5 v
. Vi Voltage Input High (CMOS) - 35 - 3.5 - Vv

Vi Voltage Input Low (TTL) - - 0.8 - 0.8 \

Vi Voltage Input High (TTL) - 2.0 2.0 - \

In Input Leakage Current Vin = V5 0f Vg - +0.5 - 15.0 A
: Figure 4: DC Characteristics

A 8 ) F ‘G H
K11} 12) 13) 13} (3) (4) (s) (Y]

—~ @
SH/LD—”‘.{>

(15)

) CLK INH
- . {2)
ax
(10)|>
§ SER

e

—

4 iy 1

Figure 5: Logic Diagram
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54HSC/T Series

54HSC/T166 : 8-Bit Shift Register

The 54HSC/T166 is an 8-Bit parallel in or serial in, serial out Shift Register with a gated clock input and an overriding clear input.

Inputs Internal Outputs | Output
Shift/ Clock Paraliel
Clear Load inhibit Clock Serlal A.H Q, Qg Qy
L X X X X X L L L
H X L L X X Q.0 Q0 Q0
H L L t X a...h a b h
H H L T H X H Q,, Qan
H H L U L X L Qy | Qw
H X H T X X Q,, Qo Q0

H = high leval, L = low level, X = irrelevant, T = transition from low to high, a...h = the level of steady state inputs at inputs
Athrough H. Q,, = level of Q before the indicated steady state input conditions were setup. Q, =level of Q before the most
racent active transition indicated by T.

Figure 1: Function Table

SERALINPUT[T]  —  [i§]voo

A[Z] [15] SHIFT/LOAD
8 [3] [74] H

c& 1o [B]om
p [5] View [12] G

CLOCK INHIBIT [6] 11} F
cLock [7] [10] €
vss [E] B

Figure 2: Pin Out

+25°C -55°C / +125°C
Symbol | Parameter Typ. Max. Typ. Max. | Units
oL Prapagation delay. Clear to Q. 15 25 18 28 ns
teone Propagation delay. Clock to Q, . 15 25 18 28 ns
tan Propagation delay. Clock to Q. 15 25 18 28 ns
Figure 3: Switching Characteristics
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54HSC/T Series

54HSC/T166 : 8-Bit Shift Register

, Limits
i
+25°C -65°C / +125°C

Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
o Quiescent Current Viy=0VorV,, - 20 - 400 HA
Vo Output Voltage Low Level loL = 9mA - 0.4 - 0.4 '
Vou Output Voltage High Level loy=-11mA 25 - 2.5 v
Vii Voltage Input Low (CMOS) - - 1.5 - 1.5 Vv
Vi Voltage Input High (CMOS) - 35 - 35 - v
Vi Voltage Input Low (TTL) - - 0.8 - 0.8 \
Vie Voltage Input High (TTL) - 2.0 - 2.0 - v

] Iy Input Leakage Current Vin=Vop O Vgg - 0.5 - 5.0 HA

§

. Figure 4: DC Characteristics
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54HSC/T Series

54HSC/T166 : 8-Bit Shift Register

CLEA %
R
) |
SERIAL INPUT
1) Dp
SHIFTAQAD
@)
L |
R X S
JQA
e Av
——emm— ROk S
Ta,
4!
@ A<7
="«
p——p IQC
o y
R o s
IQD
- V
E )Y
R E{( S
) To
(n V
’ S
R X S
JQF
(12) v
¢ Y
R K S
Ta.
(14) V
o S
B S
CLOCK INHIBI T~ ——mmmereeeeeeemeef L—d
v _aq,

Figure 5: Logic Diagram
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54HSC/T521 : 8-Bit Magnitude Comparator

The 54HSC/T521 is an 8-Bit Magnitude Comparator.

Inputs Outputs
DataP,Q |[Enable G| P=Q
P=Q L L
Ps>Q L H
P<Q L H
X H H

H = high level, L = low level, X = irrelevant

Figure 1: Function Table

54HSC/T Series

s ~ [mvoo
Po [2] 19]p=a
oo [3] 18] Q7
P12 17} P7

Q1 [5] Top 6] Q6

P2 [6 View  [35]pe

a2 [7 [14] @5
r3[8 [13] P5
as [9] [12] Q4
vss [0 [11] P4

Figure 2: Pin Out

P7

Q7

P6

Q

PS

Qs

P4

Q4

P3

Q3

P2

Q2

P1

Q1

PO

Qo

(17)

(18)

{15)

(16)

(13)

(14)

N

(12)

(8)

(9)

(6)

1]

(4)

(S)

{2)

(3)

(1)

e

) ¥

oy

j

>—

| Y Y ¢

o

D

19)

Dt

Figure 3: Logic Diagram
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+25°C -55°C / +125°C
Symbol | Parameter Typ. Max. Typ. Max. | Units
tous Propagation delay. P or Q to PN = QN. 15 25 18 28 ns
o Propagation delay. P or Q to PN = QN. 16 25 19 28 ns
to Propagation delay. GN to PN = QN. 14 25 17 28 ns
tor Propagation delay. GN to PN = QN. 15 25 18 28 ns
Figure 4: Switching Characteristics
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54HSC/T Series

54HSC/T521 : 8-Bit Magnitude Comparator

Limits
+25°C -55°C / +125°C
Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
o Quiescent Current Vy=0VorVg, - 20 - 600 HA
Voo Output Voltage Low Level loL = 9MA - 0.4 - 0.4 \
Vou Output Voltage High Level loy=-11mA 25 - 25 i
Vi Voltage Input Low (CMOS) - - 1.5 - 15 Vv
Vi Voltage Input High (CMOS) - 35 - 3.5 \
Vi Voltage Input Low (TTL) - - 0.8 - 08 Vv
Vie Voitage Input High (TTL) - 2.0 - 2.0 - \'
[ Input Leakage Current Viu=Vpp 0 Vgs - 0.5 - +5.0 HA
Figure 5: DC Characteristics
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54HSC/T Series

54HSC/T240 : Octal 3-State Driver, Inverting

The 54HSC/T240 is an Octal 3-State Driver, inverting.

Inputs Outputs Ea
E s 044 L@ ;[ 8 ~
0A oA
L L H
H = high level
L H L L = low level ha @ he -
H X z X = irrelevant A
Z = high impedance ]
Figure 1: Function Table ta & £ (14) Bn
I (8) (12) =~
B O] ~ [20] voo "
los [2] [19]Es (19)
o ! N
ia [4] [17] los !
o8 (5] Top [16]51a {(11) (9) -
View 38 (o519
124 [6 115] ha
T [7] 14] G2a
(13) (7 -
1 [8] [13] 128 t2e O
Oss 2 [12]Toa 1
15, S -
vss [10 [11] 1s8 e —12) i (5} B
Figure 2: Pin Out (17) 3) =~
loa Ooe
Figure 3: Logic Diagram
+25°C -55°C / +125°C
Symbol | Parameter Typ. Max. Typ. Max. | Units
to Propagation delay, low to high levs| output. 12 20 15 23 ns
o Propagation delay, high to low level output. 14 22 17 25 ns
oz Propagation delay, enable to low level. 19 27 21 30 ns
tozu Propagation delay, enable to high level. 14 22 17 25 ns
. toz Propagation delay, disable from low. 22 30 25 33 ns
toz Propagation delay, disable from high. 21 30 24 33 ns

Figure 4: Switching Characteristics

-4 . e R
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54HSC/T Series

54HSC/T240 : Octal 3-State Driver, Inverting

Limits
+25°C -55°C / +125°C
Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
Ioo Quiesceant Current V=0VorV,, - 20 - 600 uA
Voo Qutput Voltage Low Level lg, = 9mA - 0.4 - 0.4 A
Vou Output Voltage High Level lgy =-11mA 25 - 25 - \
Vi Voltage Input Low (CMOS) - - 1.5 - 1.5 v
Vi Voltage Input High (CMOS) - 35 - 35 - v
Vi Voltage Input Low (TTL) - - 0.8 - 0.8 \
Vie Voltage Input High (TTL) - 2.0 - 2.0 - \
loz Tri-State Leakage Vo=0VorVy, - +1 - 50 HA
In Input Leakage Current Vv = Voo © Ves - 10.5 - +5.0 pA
Figure 5: DC Characteristics
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54HSC/T Series

3 54HSC/T241 : Octal 3-State Driver, Complementary Enable
The 54HSC/T241 is an Octal 3-State Driver, complementary
enable. )
Ea
Inputs Outputs ]
= (2) I‘[ (18)
E. Ep los Oy loa L Ooa
L H L H I 4
. (4) {16)
H = high level ha o
L H H L L = low level |V b
H L X Z X =irrelevant {
Z = high impedance | (6) N (14)
) . 24 Oza
Figure 1: Function Table v
134 (8) ll/‘[ (12) On
& [ ~ [26] voo
loa [Z] [19] E8 g 12
Oos % 18] Ooa |
Ita 14 E los , an N 9)
o1 [5] Top [16] O1a I8 L O
124 [&] View  [B]1s E—‘
0zs [7] 4] 02a 128 a3) o Oy
1 [€] [13] 128 l/ |
5 035 [9] 2] Oan s [*[ )
! Vss [0 7] 18 " L O
; (17) I‘[ (3)
i Figure 2: Pin Out as L Os
I Figure 3: Logic Diagram
| +25°C -55°C / +125°C
; Symbol | Parameter Typ. Max. Typ. Max. | Units
ok Propagation delay, low to high level output. 11 19 14 22 ns
ton Propagation delay, high to low level output. 13 21 16 24 ns
ton Propagation delay, enable to low level. 19 27 21 30 ns
tozn Propagation delay, enable to high level. 19 27 21 30 ns
- oz Propagation delay, low to disable. 22 30 25 33 ns
] torz Propagation delay, high to disable. 21 30 24 33 ns
: Figure 4: Switching Characteristics
)
3
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54HSC/T Series
54HSC/T241 : Octal 3-State Driver, Complementary Enable
Limits
+25°C -55°C / +#125°C
Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
o Quiescent Current Viy=0VorV,, - 20 - 800 uA
VoL Qutput Voltage Low Level lor = 9MA - 0.4 - 0.4 \'
Vou Qutput Voltage High Level loy = -11mA 25 - 25 - \
Vi, Voltage Input Low (CMOS) - - 15 - 1.5 \
Vi Vottage Input High ({CMOS) - 3.5 - 35 - \'
Vie Voltage Input Low (TTL) - - 0.8 - 0.8 \
Vie Voltage Input High (TTL) - 2.0 - 2.0 "
Iy Input Leakage Current Vin = Voo O Vss - 0.5 - 5.0 HA
Figure 5: DC Characteristics
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54HSC/T Series

: 54HSC/T244 : Octal 3-State Driver

The 54HSC/T244 is an Octal 3-State Driver.
' - _w
Inputs Outputs A
E b Oos o 2 P[ (18)
L L H V] “
H = high level
L Lo Dowlevel e 8| [ LN
| H X F4 X = irrelevant l/ -
Z = high impedance 1
Figure 1: Function Table 12 18 l/l [ a9 ”
I 8 I\[ (12)
Ea [0 ~ Ixvo L 34
loa [Z] [19] Ea (s
oo [3] 18] Coa Eg
ha [4] [17] ios ]
os[E] Top [ElOn ot ‘[ @,
12a[8] V¥ [E)ue * | Pl *
: oz [7] [14] O2a an | I -
! s (] [13] l28 l2p P Oz
% [0k :] E E O3 r
; 15, 5)
i vss [10] [11] 138 e —13) > ( O
2 Figure 2: Pin Out . 17 \[ 3) o
os o8
/
Figure 3: Logic Diagram
+25°C -55°C / +125°C
Symbol | Parameter Typ. Max. Typ. Max. | Units
o Propagation delay, low to high level output. 1 21 14 21 ns
tor, Propagation delay, high to low level output. 13 21 16 21 ns
tom Propagation delay, enable to low level. 19 25 21 25 ns
tazm Propagation delay, enable to high level. 15 20 21 24 ns
toz Propagation delay, low to disable. 19 25 22 25 ns
. torz Propagation delay, high to disable. 18 25 21 25 ns
i Figure 4: Switching Characteristics
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54HSC/T Series

54HSC/T244 : Octal 3-State Driver

Limits
+25°C -55°C / +125°C
Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
oo Quiescent Current Vi =0VorVy, - 20 - 600 HA
Vau Output Voltage Low Level lo, = 9mA - 0.4 - 04 \
Vou Output Voltage High Level Iy =-11mA 25 - 25 - v
Vi, Voltage Input Low (CMOS) - - 1.5 - 1.5 \
Vi Voltage Input High (CMOS) - 35 - 35 - Vv
Vio Voltage Input Low (TTL) - 0.8 - 0.8 Vv
Vie Voltage Input High (TTL) - 20 - 20 \
loz Tri-State Laakage Vo=0VorVy, - +1 - +50 wA
by Input Leakage Current Vin=Vpp 0f Vg - +0.5 - 5.0 A
Figure 5: DC Characteristics
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54HSC/T Series

54HSC/T540 : Octal 3-State Driver/Buffer Inverting

The 54HSC/T540 is an Octal 3-State Driver/Butfer Inverting.
- (1)
Inputs Outputs ED_
E, Eg by aw e 1
1 t
L L L H L @ H HEAL) s
L L H L 0 H H *
] ]
H X X Z H = high tevel pmm———— -4 _
L = low level B e QLB
X H X zZ X = irrelevant Y eeeem -
Z = high impedance Iy 4) —_s 1 (16) 3,
Figure 1: Function Table O, L4
: {(5) 1 —4 ' (19) 3
- 3 ] : 3
‘ ® 1 237" (e =
Iy ey (o]
: al@ ¥ [Ew Ny S ! ‘
j w0 [Z] [19) s I ..(1.)___.; —e E_‘&E,
n 3] 18] G L@ T e o
‘ tz [4] 1715 ¢ ! . %
sE T [@S NCE - DY
1 [€] View [15] Bs e __ ]
s [7] [14] Gs
‘ ie [8] 13]G Figure 3: Logic Diagram
i Iz [9] [12] Ge
: vss [10 ey
) Figure 2: Pin Out
+25°C -55°C / +125°C
Symbol | Parameter Typ. Max. Typ. Max. | Units
towy Propagation delay, low to high level output. 13 21 16 24 ns
to Propagation delay, high to low level output. 13 21 16 24 ns
toz Propagation delay, enable to low level. 21 29 24 32 ns
tazn Propagation delay, enable to high level. 16 24 19 27 ns
torz Propagation delay, low to disable. 24 32 27 35 ns
oz Propagation delay, high to disable. 23 31 26 34 ns
) Figure 4: Switching Characteristics
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54HSC/T Series

54HSC/T540 : Octal 3-State Driver/Buffer Inverting

Limits
+25°C -55°C / +125°C
Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
oo Quiescent Current Vi =0VorV,, - 20 - 600 HA
Voo Qutput Voltage Low Level lo, = 9mA - 0.4 - 0.4 v
Vou Output Voltage High Level lo = -11mA 25 - 25 - i
Vi Voltage Input Low (CMOS) - - 1.5 - 1.5 '
Vi Voltage Input High (CMOS) - 3.5 - 35 - v
Vie Voltage Input Low (TTL) - - 0.8 0.8 v
Vie Voltage Input High (TTL) - 20 - 20 - \"
loz Tri-State Leakage Vo=0VorVy, - 1 - 50 HA
Iy input Leakage Current Vin=Vpp O Vgg - 0.5 - 15.0 HA
Figure 5: DC Characteristics
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54HSC/T541 : Octal 3-State Driver/Buffer

54HSC/T Series

Tha 54HSC/T541 is an Octal 3-State Driver/Butfer.

Inputs Outputs
EA Ea ) 0y,
L L L L
L L H H
H X X ¥4 H = high level
L = low level
X H X z X = irelevant
Z = high impedance

Figure 1: Function Table

Ea [0 ~ 120] Voo

o [2] [19] Es
1 3] 18] 00
Il [4] [17] O

i3 E Top 6] 02
I E View E 03

Fm——mm—— -
{ !
. {:l :

o (2) ‘ : (18) 0,
1 ]
S -

I (3) : — : (17) o,
bmoemmm -4

Iy (4) : - : (16) 0,
b= - L b

" (5) o — : (15) 0,
-------- -

l (6) : — : (14) o,
e m———— -

Is (7) : — : (13) os
b - -

le (8) : — : {12) 0%
-------- -

9) 1 — ) 1

by i —

L Ty 3

15 [7] [14] 04
1 [8] [13] 0s
17 [9] [12] Os
vss [10] [11] 07

Figure 2: Pin Out

Figure 3: Logic Diagram

+25°C -55°C / +125°C
Symbol | Parameter Typ. Max. Typ. Max. | Units
to Propagation delay, low to high level output. 11 19 14 22 ns
tow Propagation delay, high to low level output. 13 21 16 22 ns
toz Propagation delay, enable to low level. 17 21 20 35 ns
oz Propagation delay, enable to high level. 16 24 18 30 ns
torz Propagation delay, low to disable. 24 21 27 25 ns
torz Propagation delay, high to disable. 23 21 26 25 ns
Figure 4: Switching Characteristics
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54HSC/T Series

54HSC/T541 : Octal 3-State Driver/Buffer

Limits
+25°C -55°C / +125°C
Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
Ibo Quiescent Current Vy=0VorV,, - 20 - 600 HA
Vo Output Voltage Low Level lo = 9mMA - 0.4 - 0.4 \
Vou Qutput Voltage High Level Iy =-11mA 25 - 25 - v
Vi Voltage Input Low (CMOS) - - 1.5 - 1.5 )
Vi Voltage Input High (CMOS) - 35 - 35 - \
Vi Voltage Input Low (TTL) - - 0.8 - 0.8 Vv
Vie Voltage Input High (TTL) - 20 - 20 - \
loz Tri-State Leakage Vo=0VorVy, - +1 - 150 HA
Iy Input Leakage Current V= Vopor Vg - 0.5 - 5.0 A

Figure 5: DC Characteristics
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54HSC/T Series

54HSC/T245 : Octal Bus Transceiver

The 54HSC/T245 is an Octal Bus Transceiver.

(1

DIR
inputs Outputs
— (19) -
E DIR E
L L B datato Bus A Ay 2 §
L H Adata to Bus B ] M | e
H X Isolation b ~N *
(3) {
H = high level, L = low levet, X = irelevant Ay P 1
Figure 1: Function Table }I (17) 8
AN 1
Ay (4 {
or[A] ~ [Evoo . N | ae .
e =N ‘i
A [3] 18] Bo Ay &
o [T e Vol s
A 5] Top 16] B2 s \ 8
ale] Vv [Eles a8 (
As [T 12] B+ e 3
(18)
As [E] 13] 85 < B,
A7 [2] [12] Bs %) N '
vss [10] [17] B7 s |~ }
1’[ (13)
. d &
Figure 2: Pin Out (8 \]
A¢
e 4
}l (12) B
N ©
A (9) I{
} ] (11) 8
\J 7
Figure 3: Logic Diagram
+25°C -55°C/ +125°C
Symbol | Parameter Typ. Max. Typ- Max. | Units
tow Propagation delay, low to high level output. 10 19 13 23 ns
tonL Propagation delay, high to low level output. 1 19 14 23 ns
toz Propagation delay, enable to low level. 21 26 24 30 ns
togu Propagation delay, enable to high level. 16 25 19 28 ns
- Propagation delay, low to disable. 24 28 27 33 ns
torz Propagation delay, high to disable. 24 28 27 33 ns
Figure 4: Switching Characteristics
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54HSC/T Series
54HSC/T245 : QOctal Bus Transceiver

Limits
+25°C -55°C / +125°C
Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
oo Quiescent Current Vin=0VorV,, - 20 - 600 HA
Voo Output Voltage Low Level lo, = 9mA - 04 - 0.4 v
Vou Output Vaoltage High Level lon = -11MA 25 - 25 - \
Vi Voltage Input Low (CMOS) - - 15 - 1.5 Vv
Vi Voltage Input High (CMOS) - 35 - 35 - '
Vio Voltage Input Low (TTL) - - 0.8 - 0.8 v
Vie Voltage Input High (TTL) - 20 - 20 - \
loz Tri-State Leakage Vg=0VorV,, - +1 - +50 pA
[ Input Leakage Current Vin=Vpp 0 Vg - +0.5 - 5.0 pA

Figure 5: DC Characteristics
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54HSC/T373 : Octal Transparent Latch, 3-State Outputs

The 54HSC/T373 is an Qctal Transparent Latch with 3-State

54HSC/T Series

Outputs. & [0 A E VDD
1a[2] [19]ea
Inputs Outputs 1D E E 8D
oc c D Q 2D [4] 17] 7D
L H H H 2] 1o [6l7a
3Q IE View [15] 60
L H L L
L L X a H = high level a0 [7] [14] 6D
0 L = low level 40 [E 73] 5D
H X X z X =irrelevant
Z = high impedance 4a [5] [12]5a
Figure 1: Function Table vss 1-1—2 E ¢
Figure 2: Pin Out
+25°C -55°C / +125°C
Symbol | Parameter Min. Typ. Max. Min. Typ. Max. | Units
ton Propagation delay. Low to high output. - 15 20 - 20 24 ns
o Propagation delay. High to low output. - 14 20 - 21 24 ns
toaL Propagation delay. Enable to low. - 13 25 - 14 25 ns
oz Propagation delay. Enable to high. - 16 20 - 18 24 ns
toz Propagation delay. Low o disable. - 14 25 18 25 ns
toz Propagation delay. High to disable. - 13 25 - 19 25 ns
Figure 3: Switching Characteristics
Limits
+25°C -55°C / +125°C
Symbol | Parameter Test Conditlons Min. Max. Min. Max. | Units
loo Quiescent Current Vi =0VorV,, - 20 - 600 pA
Voo Output Voltage Low Level lo, = 9mMA 0.4 - 04 \
Vou Output Voltage High Level loy=-11mA 25 - 25 - v
Vi, Voltage Input Low (CMOS) - - 1.5 - 1.5 v
Viat Voltage Input High (CMOS) - 3.5 - 35 - v
Vie Voltage Input Low (TTL) - - 0.8 - 0.8 v
Vie Voltage Input High (TTL) - 2.0 - 2.0 - Vv
loz Tri-State Leakage Vg=0VorVy, - +1 - 150 A
In Input Leakage Current Vin = Voo O Vgs - +0.5 - +5.0 RA
Figure 4: DC Characteristics
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54HSC/T Series

54HSC/T373 : Octal Transparent Latch, 3-State Outputs

ac (1) D
1 {3) o
_ca
3 (2) Q
20 ) D
+—qG
3l {S) 20
D (7) o
—dG
— 6
3 [(3] 1Q
AD &
—qG
P 9,
5 {9) 4Q
SD 13) o]
»—dG
- 12
Q 42) 5Q
. (14) o
b—dG
-— 15
Q (s) 6Q
70 {17 D
—dG
— 16,
3 {16} 7Q
8D {18) D
—qG
— 19,
Q (19 8Q
c (1) |>c

Figure 5: Logic Diagram
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54HSC/T Series

% 54HSC/T573 : Octal Transparent Latch, 3-State Outputs
The 54HSC/T573 is an Octal Transparent Latch with 3-State
Outputs. =[O \w 5] GND
1D [2] 1] 1@
Inputs Outputs 20 [3] 18] 20
oc c D Q 3D [4] [17] 3Q
L H H H a0[E] T [6]aa
5D E View E 5Q
L H L L
L L X a H = high level 6D [7] [13]6Q
0 L = low level 70 [E] [13] 70
H X X z X =irrelevant
Z = high impedance 8D [ [12] 80
Figure 1: Function Table vss [i0] T c

Figure 2: Pin Out

+25°C -55°C / +125°C
Symbol | Parameter Min. Typ. Max. Min. Typ. Max. | Units
L Propagation delay. Low to high output. - 19 24 - 22 29 ns
tonL Propagation delay. High to low output. - 19 24 - 22 29 ns
ozl Propagation delay. Enable to low. - 13 21 - 16 24 ns
tosm Propagation delay. Enable to high. - 16 24 - 19 27 ns
toz Propagation delay. Low to disable. - 14 22 17 25 ns
torz Propagation delay. High to disable. - 13 21 - 16 24 ns
Figure 3: Switching Characteristics
Limits
| +25°C -55°C / +125°C
Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
oo Quiescent Current V=0VorVy, - 20 - 600 uA
| VoL Output Voltage Low Level lo, = 9mA - 0.4 - 0.4 \
Vou Qutput Voltage High Level lgy = -11mA 25 - 25 v
: v, Vottage Input Low (CMOS) - - 15 - 15 | v
| Vi Voltage Input High {CMOS) . 35 - 35 - Y
‘ Via Voltage Input Low (TTL) . - 0.8 - 08 Vv
i Vie Voltage Input High (TTL) 2.0 - 2.0 - \'
: loz Tri-State Leakage Vo=0VorVpy, - +1 - 150 uA
: I Input Leakage Current Vin = Vo0 0 Vss - +0.5 - 5.0 HA
.
i Figure 4: DC Characteristics
B 37L8522 0024215 ATk WM 879




54HSC/T Series

54HSC/T573 : Octal Transparent Latch, 3-State Outputs

OCN {n
D {2) o
r-—CE
3 {19) 1Q
P (3) o
—dG
g 18 20
D (L) >
—dG
3l (17 3Q
aD £5) o]
—dcG 1
3 2)4q
5D {6} b
D—QE
— 15
Q (s) SQ
6D i D
0—--CE )
- 14
Q {19 6Q
7D &) D
- 13
3 (13) 7
8D L] D
—dc
— 12
" Q 42 8Q
¢ (1) I>n

Figure 5: Logic Diagram
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54HSC/T Series

! : I

. 54HSC/T670 : 4 x 4 Register Files with Tri-State Outputs

- The 54HSC/T670 is a register storing 4 words of 4 bits each.
Separate on-chip decoding is provided for addressing the four A
word locations fo either write or retrieve data. This allows p2 [1] [16] voo
simultaneous writing into one location and reading from D3 [2] 15] D1
another location. D4 3] [12]wa

re[d] 1, [BlWe

A [5] View B

a4 [€] M GR
a3 [7] [16] @1
vss [E] () fer

Figure 1: Pin Out

Write Inputs Word Read Inputs Outputs
WB wA | GW 1 2 3 a wB WA [ GW 1 2 3 4
L L L Q=D | QO Qo Qo L L L WiD1 | WiD2 | W1D3 | W1D4
L H L Q |Q=D| QO Qo L H L waD1 | waD2 | wa2D3 | w2D4
H L L Qo Q |Q=D | Qo H L L W3D1 { W3D2 | W3D3 | W3D4
H H L Qo Qo Q |Q=D H H L W4D1 | WaD2 | w4D3 | WAD4
X X H Qo Qo Qo Qo X X H z z Zz z
Q0 = level of Q before inputs were established H = high level, L = low level, X = irrelevant, Z = high impedance
H = high level, L = low level, X = irrelevant Figure 3: Read Function Table
Figure 2: Write Function Table
+25°C -55°C / +125°C
Symbol | Parameter Typ. Max. Typ. Max. | Units
ton Propagation delay. Read select to Q. 25 30 28 33 ns
ton Propagation delay. Read select to Q. 18 25 21 28 ns
to Prapagation delay. Write enable 1o Q. 18 25 21 28 ns
o Propagation delay. Write enable to Q. 18 25 21 28 ns
to Propagation delay. Data to Q. 27 35 30 38 ns
ton Propagation delay. Data to Q. 23 25 26 28 ns
tozm Propagation delay. Read Enable to Q. 18 25 21 28 ns
toaL Propagation delay. Read Enable to Q. 18 25 21 28 ns
torz Propagation delay. Read Enable to Q. 18 25 21 28 ns
iz Propagation delay. Read Enable to Q. 18 25 21 28 ns
Voo = 5V, Tyux = +125°C, G = 50pF
] Figure 4: Switching Characteristics

B 3758522 0024217 &79 M 881

T




54HSC/T Series

54HSC/T670 : 4 x 4 Register Files with Tri-State Outputs

Limits
+25°C -55°C / +125°C
Symbol | Parameter Test Conditions Min. Max. Min. Max. | Units
o Quiescent Currsnt Vig=0VorV,, - 20 - 600 pA
Voo Output Voltage Low Level lo, = 9MA - 0.4 - 0.4 \'
Vou Output Voitage High Level by =-11mA 25 - 25 - v
Vi, Voltage Input Low (CMOS) - - 15 - 1.5 v
Vi Voltage Input High (CMOS) - 3.5 - 35 - \
Vie Voltage Input Low (TTL) - - 0.8 - 0.8 Vv
Vie Voltage Input High (TTL) - 2.0 - 20 - '
loz Tri-State Leakage Vo=0VorV, - +1 - 50 HA
Ly Input Leakage Current Vin=Vop 0F Vg - 0.5 - 5.0 A

Figure 5: DC Characteristics
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54HSC/T Setries

54HSC/T670 : 4 x 4 Register Files with Tri-State Outputs

.

5 u
6' {15} I "—_'l = {10) Qq
(: I WORD O WORD 1 Lwonoz Lwoaoa
o qf > Q o °an [[TF
| G G | G | G )
o
b2+ U1 2 42
[—o af Lo af Lo at I—-D Q—I
- — - -
e 1T | (T )
DA > LOUT-
upUT :)— puTS
2
e C Lo %ﬁ%_
i gim A Al
G
+—1
{ -
— Q4
’

T
1

Y]
&
1
o
o
1
o
o
i :T
[=4
o
: :1
o O
o
—J |
1
' 8

L

[

02) (13)i (143 @ oy ®

Gw we  wa RS GR R

WRITE INPUT READ INPUT

Figure 6: Logic Diagram
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54HSC/T Series

CHARACTERISATION DATA

Device base listing as below:

MA9003 Base Pin Count MAS007 Base Pin Count BMS011 Base Pin Count

00 14 154 24 138 16
02 14 161 16 139 16
03 14 163 16 238 16
04 14 165 16 240 20
08 14 166 16 241 20
10 14 191 16 244 20
14 14 273 20 245 20
21 14 283 16 373 20
27 14 670 16 374 20
32 14 521 20
74 14 540 20
86 14 541 20
109 16 573 20
125 14 574 20
126 14
148 16
151 16
157 16
164 14
253 16

884
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54HSC/T Series

LI/AS/4/IN/02001 - 14 LEAD BOTTOMBRAZE FLATPACK (MI1-38510H)

— NN TN IN A e el - - e e R

— 1 L

| v e— ‘——__:-;:l:“b
—— —

D ] -
— —-—___—:_-_—_-;—‘
 eme——— —————

L I L
[}
Al f
ti (S
Q c E2
-1 ™ E3

INCHES
REF MAX NOM MIN
A 0.105
b 0.019 0.015
c 0.006 0.004
D 0.347 0.333
E 0.260 0.250
E2 0.175
e 0.050
L 0.305 0.270
Q 0.026
S1 0.005

37k&522

0024221 07T A

885




54HSC/T Setries

FINISHED PRODUCT OUTLINE

Alternative shape for
terminals

Seating plane

T e ©
0.01in.)

DIMENSION A INCLUDES ANY LID

Millimetres Inches

Ref. Min, Nom. Max. Min. Nom. Max.
A 5.60 0.220
Al 0.38 1,53 0.015 0.060
b 0.35 0.59 0.014 0.023
c 0.20 0.36 0.008 0.014
D 20.58 0.810
e 2.54TP 0.1007P
€ 7.62TP 0.300TP
H 4.45 5.38 0.175 0.212
Me 8.30 0.326
z 1.27 0.050

1.53 0.060

886
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54HSC/T Series

e

FINISHED PRODUCT OUTLINE

LiJ

-
U

h___VA D V'/L—u
7r:—l M ri‘1 rh l‘i'l
1

! ! | | |
3| l | |14
=) L;J iy

—»{W r— Mg ——-J
Alternative shape for
terminals
w A 11 Seating planc ,f' ?\
- 4 _[ ;IL \:‘
AT« _____._ pap——— | '\
i 1l ,/,, i Y
| | £ y
[ t i Ib__ii;.\ 0—‘5_’”‘_ c 0—15°
—————— —
T BT emEe
DIMENSION A INCLUDES ANY LID
Millimetres Inches

Re. Min. Nom. Max Min. Nom Max

A 5.60 0.220

Al 0.38 1.53 0.015 0.060

b 0.35 0.59 0.014 0.023

c 0.20 0.36 0.008 0.014

D 18,04 0.710

e 2.54TP 0.100TP

el 7.26TP 0.3007P

H 4,45 5.38 0.175 0.212

Mg 8.30 0.326

z 1.27 0.050

1.53 0.060
B 37La522 0024223 972 IR 887




54HSC/T Series

FINISHED PRODUCT OUTLINE

\

Mg ——»f
Alternative shape for
I
/
’I
———— e e o/ ,L
I

terminals

Seating plane

SN — ) $\)

/t

/,
&

l]:-

C

l

0—15°

A[.l

-

DIMENSION A INCLUDES ANY LID

Inches

Hillimetres

Ref.

b THax,

Nom.

Min.
| e RELT R EERLS PR PP SRR

Nom. Max.

thn,

3.220

5.68

0.0
0.023
0.914

s ~ 22
— — =
= = =
e = <
Land o -~
us Py "
— 3 =3
= u =
Ll N (33
o o «
—

< £3 (2]

1 25.65

1.010

0.1007P !

2.547P !

¢

L

8.3001p 1

!

7.621P

el

l

0.212

5.78 'oogs !

'

41

1
1
]
1
1

5.3
0. 050
0.060

!
]
!
!
|

8.3
1.2
1.53

B 37La522 0024224 809 WA
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54HSC/T Series

XG 527 - 20 LEAD BOTTOMBRAZE FLATPACK (MIL-STD-38510H)

E .
l‘——‘-
| S——— j" *D
| mewramt————n | | S————— |
D | eo— —————
| see—— :‘_::1__‘_
| em— | ———]
e
| e o———— ———————
»,
L L

| P et

PIN No.1 INDEX
REF. INCHES

: MAX NOM MIN
; A 0.106 -

b 0.019 0.015

c 0.007 0.003

D 0.490 0.470

E 0.303 0.287

E2 0.221 0.209
I e - 0.050 -

L 0.305 0.250

Q - - 0.026
1 889
: M 37LA522 0O02u225 745 WA
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54HSC/T Series

16 LEAD BOTTOMBRAZE FLATPACK ( MIL-M-3851CH)

e ‘ j_s1
3,

[ e m————— J

l e assm————— '
D

[ covem——

[ e —— °

| esmmeemmesmmm—————

- T T

—.‘>-‘—
D-—.-—
(1]

Y

LEAD NO.1 INDEX

REF INCHES
MAX | NOM | MIN
A 10,103
b |0.019 0.015
c |0.006 0.004
D [0.408 0.392
1 B [0.276 0.264
E2|0.196 0.184
e 0.050
L 10.305 0,250
Q 0.026
Sl 0.005

890
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54HSC/T Series

FINISHED PRODUCT OUTLINE FOR 24 LEAD CERAMIC FLATPACK (MIL-M-38510)
GPS_STOCK NO - S$318380
PIN 1 IDENT\ l.400 +.005
\\
—_— . o
— 3 i 017 +..002 :
600 +£010 T————— K :
= = i =R
p— e - . 3 [
| c—— —ﬁ—‘!— 50 TYP. :
c————| 3 o1
| 3 * g
— —_—1
$0.005/.045
.285 +.020
+.002 .105 MAX
-400 - 001 J
C — {
[ ! !
-030 MIN. -026 MIN-
_.016 R NOTCH |
PIN No.1 INDEX

891
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54HSC/T Series

FINISHED PRODUCT OUTLINE FOR A 16 LEAD FLATPACK

(MIL-M-38510H)

—— P |e—

-
LEAD No.1 INDEX j

REFERENCE INCHES
MAXIMUM NOMINAL MINIMUM

A 0.101
b 0.019 0.015
c 0.007 0.004
D 0.418 0.402
E 0.275 0.265
E2 0.196 0.184
e 0.050
L 0.305 0.250
Q 0.045 0.026

892
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54HSC/T Series

DYNAMIC Idd for OCTAL DEVICE BASES

STATIC Idd Vs RADIATION

450 BMSO
7 BMSO11 P B;‘sa "
5 £ Base 400 7
1 rd
350 b
z / P p // goo'r
é ) 3300 2z v ase
2 1w v 3 250 e
% 7 gow g 200 -1
V4 / ase ~—
L < 7z 9003
’ 9003
E . ’ // Bace B 150 /:/ / Base
P 4 // Y 100 ,/
- — /
e 5‘0’ - :‘::.-/
0
10 100 100 200 300
FREQUENCY (MMz) RAD LEVELS (Krads)
STATIC Idd Vs TEMP. 10ZL. Vs TEMP.
250 30
/ suson
ase
9007 25 r BMSO011
200 /I Base fl Basa
! 20 8007
N - 74 Base
P T, 9003 1 ",
2 /N Base 15 11/ 9003
2 100 b 4 B W’ Base
b ' 2 . y/
]
50 l;, 5 v
Ve M
0 o el
<100 -50 0 50 100 150 20 40 60 80 100 120 140
TEMPERATURE (deg C) TEMPERATURE {deg C)
I0ZH Vs TEMP. UL Vs TEMP.
300 7] Busors 350
y ase 200 gwg
250 ~ 8007 ase
// Base 250
200 R 9003
—_ 4 Base
z /A g 200 7
E 150 ,— £ /
4 < 150
) A / = L/ 9007
100 /A 100 P Base
e S i
50 50 fre i
° [

20 40 60 80 100 120 140

TEMPERATURE (deg C)

20 40 60 80 100 120 140
TEMPERATURE (deg C)
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54HSC/T Series

IIH Vs TEMP, VOL Vs TEMP.
500 0.22 9007
P P Base
9003 0.2 BMSO011
400 / Base o dd - Base
/ 018 >3 =
L. -
. 300 s 0.16 -1 7
z i L= 1.7 9003
£ g F - A L~ Base
x 0.14 -
= 200 8007 L~ //’
_r Base 0.12 2] o
100 /’ o — BMSO11 L1
fy=mrs e R S e Base 0.1 —
0 0.08
o 20 40 60 80 100 120 140 60 40 -20 O 20 40 60 80 100 120 140
TEMPERATURE (deg C) TEMPERATURE (deg C}
VOH Vs TEMP. VoL VsioL
MA9003 Base
41
40 . — 04
X ]
39 I -~ a—— Hot
N R . 9003 0.3 — Pd (9125)
Ba - oom
s as ~T se - Temp.
5 a7~ - g - //— Cold
o 3 M, N 5 02 t=tr=1 (55)
> [~~~ o r Ve e
26 = “:\ ~ > ///f -
Ry T -
a5 S 0.1 s W
"= 9007 Az
a4 5 Base A ;(‘ -
BMS011 0
a3 Base 0o 2 4 6 8 10 12 14 16
60 40 -20 0 20 40 60 B0 1006 120 140
TEMPERATURE (deg C} Vdd = 5.5V 0L (m&)
VOL Vs IOL VOL VsIOL
MA9007 Base BMS011 Base
0.4 0.4 ] Hot
Hot (125)
PRaft) 47
A P Room
03 g Room 03 A / Temp.
1 Temp. L~ 1 Cold
g a7 LT o g 1A - 458
3 02 - e (-55) 5 02 4 L-
2 PP = PR 2 1L T-1"
> ¢/ /f - > ‘7 P -
0 z ‘/ -~ // =T -
.1 = 0.1 -
A" Lot~
- ﬂ 28 -
0 0
o 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 18
10L (mA;
Vdd = 5.5V (mA) Vdd = 5.5V 0L (mA)
894
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54HSC/T Series

VOH Vs IOH VOH Vs IOH
MAS003 Base MAg007 Basa
45 4.5
~~
43 X S 43 .\;
N -
-~ -~
a1 ~ \; T3 41 S \\; =
§ 39 RN S 4 > Ml
~ ~ x 3 ~ .
<] N NS < N Se
Y [~ DN~ Jcod > a7 \\\ \“??_1;‘)’
- . _55) - Ny T~y .
RS ¢ N
Room I
35 b < Temp. 35 > ‘\ %?‘:m
N Hot ~ P
33 (125) 33 Hot
0 2 4 6 8 10 12 14 16 2 3 6 8 10 12 14 16 (129
fOL (-mA)] .
Vdd = 4.5V CmA) Vdd = 4.5V 1oL (mA)
VOH Vs IOH
BMS011 Base
45 \
NS
43 )
AN
4.1
X o=l
s ~ \\ S
3.9 [
§ \\\ S~
37 s N~ o
N (-55)
15 ~ N Room
- ~ Temp.
N Hot
33 (125)
0 2 4 6 8 10 12 14 16
Vdd = 4.5V 0L (mA)
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54HSC/T Series

54 hsc 14 SCHMITT VP HYSTERESIS
Cold at -55°C Tast at +25°C Hot at +125°C
—~ -4 — Up decreasing ———q— i/p decreasing - —{— i/p decreasing
— # = ifpincreasing i/ iNcreasing » wp == j/pincreasing
6
5 [—t—r———1 1 > ot
w ! i 1s
g L] T T 1 1 H
5 T 1 N
3
2 ] N
> 1
l [
% 2 T H 1
4+ ‘f 4 +
1 I i H
0 I 'S s
0 1 2 3 4 5
Up pin 3 /P VOLTAGE
54 hsc 14 SCHMITT /P HYSTERESIS
Pre Rad Post Rad (100Krad)
—4— i/p decreasing — -4 = ip decreasing
~—p—— i/p increasing = % = ijpincreasing
6
5 [t — ot
1 |
g ¢ 1 Tt
5 L 7|
o 3 T T
> i 1
g =2 T T
+ 1 Lt
1 T T
0 L A PR | SN IR RN
[] 1 2 k<] 4 5
i pin 9 /P VOLTAGE
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TIMING DIAGRAMS

54HSC/T Series

" T

trun
Clock/E
input

thoro tyoro

Data
Input ‘4;

———— .4

< tri *—5"-———> -»LI«-— T
VOH
I o e 27V
S L L L E e 1.3V
Outpt §®@ } pmmeemeeemememceeeaeo 03v
voL
- ton
3.0v -y,
Set, Reset .
orPreset 1.3V
Figure 3: Set-Up Times, Hold Times, Removal Time and Propagation Delay Times
trn —a
VDD
Quepet ___® AT 1.5v
° Disable GND
terz
I Other inputs Voo
VoD pu
(tied high out-
—=~=- 25V or low) e— 1k
pam put A
Output vOL o1 DIC with 8
Low to OH o1 3.State S0pF
Output VOH Output Output !
High to Off Disable
touz TTTT s Vss Vss
GND
Switch in position A for tp y and tey,
Output Output Output itch i ition B fort
Enabled —>| Disabled I Enabled Switch in position 8 for tp;; and tpz,
Figure 4: Three-State Propagation Delay Wave Shapes and Test Circuit
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54HSC/T Series

RADIATION TOLERANCE Total Dose (Function to specification)* 3x10° Rad(S})
Total Dose Radlation Testing Transient Upset (Stored data loss) 1x10"" Rad(Si)/sec

For product procured to guaranteed total dose radiation . . 12
levels, each wafer lot will be approved when all sample devices Transient Upsat (Survivabilty) >1x10™ Rad(Si)/sec
from each lot pass the total dose radiation test. Neutron Hardness (Function ficati 1x10'S n/em?

The sample devices will be subjected to the total dose utron Hardness (Function to specification) | >1x10™ niem
radiation level (Cobalt-80 Source), defined by the ordering Single Event Upset** <1x10"° Errors/bit day
code, and must continue to meet the electrical parameters
specified in the data sheet. Electrical tests, pre and post Latch Up Not possible

irradiation, will be read and recorded.
GEC Plessey Semiconductors can provide radiation testing
compliant with MIL-STD-883 test method 1019, lonizing

Radiation (Total Dose). Figure 5: Radiation Hardness Parameters

* Other total dose tadiation levels available on request
** Worst case galactic cosmic ray upset - interplanetary/high altitude orbit

ORDERING INFORMATION

Unique Circult Designator

54xHSC139xxxXxX
54xHST139xxxxX

Radiation Tolerance
‘Blank’ No tolerance implied QA/QCI Process
S  Radiation Hard Processing (See Section 9 Part 4)
R 100 kRads (Si) Guaranteed
Q 300 kRads (Si) Guaranteed
H 1000 kRads (Si) Guaranteed® Test Process
* HSC Only (See Section 9 Part 3)
Package Type Assembly Process
{See Section 9 Part 2)
C Ceramic DIL (Soider Seal)
F Flatpack (Solder Seal)
L Leadless Chip Carrier Reliabllity Level
N Naked Die
L RelD
C Rel1
D Rel2
E Rel 3/4/5/STACK
For details of reliability, QA/QC, test and assembly B Class B
options, see ‘Manufacturing Capability and Quality S Class S
Assurance Standards’ Section 9.
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