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SEMICONDUCTOR TECHNICAL DATA

1-0f-16 Decoder/Demultiplexer | MCo4/74HC154

High—Performance Silicon-Gate CMOS

The MC54/74HC154 is identical iri pinout to the LS154. The device inputs
are compatible with standard CMOS outputs; with puliup resistors, they are

compatibie with LSTTL outputs. J SUFFIX
This device, when enabled, selects one of 16 active—low outputs. Two 2N CEZ‘)\'\Qg .ZZEOKQGE
active-low Chip Selects are provided to facilitate the chip-select, demuilti- 1 B
plexing, and cascading functions. When either Chip Select is high, all
oulputs are high. The demultiplexing function is accomplished by using the
Address inputs to select the desired device output. Then, while holding one
chip select input low, data can be applied to the other chip select input (see N SUFEIX
Application Note). - ’ PLASTIC PACKAGE
The HC154 is primarily used for memory address decoding and data CASE 724-03

routing applications.

» Output Drive Capability: 10 LSTTL Loads B . DW SUEFIX
« Outputs Directly Interface to GMOS, NMOS, and TTL w SOIC PAGKAGE
1

» Operating Voltage Range: 2to 6 V CASE 751E-04
* Low input Current: 1 pA .
¢ High Noise Immunity Characteristic of CMOS Devices e ORDERING INFORMATION
+ In Compliance with the Requirements Defined by JEDEC Standard MC54HOXXX Ceramic
No. 7A B , L MC74HCXXXN  Plastic
o Chip Complexity: 192 FETs or 48 Equivalent Gates - MC74HCXXXDW  SOIC
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MC54/74HC154

MAXIMUM RATINGS*

Symbol Parameter Value Unit This device contains protection
Voo | DC Supply Voltage (Referenced to GND) -05t0+7.0 v circuitry to guard against damage -
due to high static voltages or electric
Vin DC Input Voltage (Referenced to GND) -15toeVpee+15| V fields. However, precautions must
Vout | DC Output Voltage (Referenced to GND) -05t0Vpg+05| V be taken to avoid applications of any
— voltage higher than maximum rated
lin ] DC Input Current, per Pin 20 mA voltages to this high-impedance cir-
: DC Output Current, per Pin +25 mA cuit. For proper operation, Vi and
out P P Vout should be constrained fo the
ice DG Supply Current, Vi and GND Pins +50 mA range GND = (Vi or Vout) = Voo
Pp Power Dissipation in Still Air, Plastic or Ceramic DIPt 750 mwW , Unused inputs .must a_lways be
SOIC Packaget 500 tied to an appropriate logic voltage
level (e.g., either GND or V).
Tstg Storage Temperatuire —-65to+ 150 °C Unused outputs must be left open.
i Lead Temperature, 1 mm from Case for 10 Seconds °C
(Plastic DIP) 260
{Ceramic DIP or SOIC Package) 300
*Maximum Ratings are those values beyond which damage to the device may occur. ’ T
Functional operation should be restricted to the Recommended Operating Conditions, S — - *
fDerating — Plastic DIP: — 10 mW/°C from 65° to 125°C o o
Ceramic DIP: — 10 mW/°C from 100° to 125°C ) B
SOIC Package: ~ 7 mW/°C from 65° to 125°C .
For high frequency or heavy load considerations, see Chapter 2. . -
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Min Max | Unit
Veo DC Supply Voltage (Referenced to GND) 2.0 6.0 Vv
Vin» Vout { DC input Voltage, Output Voltage (Referenced to GND) 0 \Ze'e A
Ta Operating Temperature, All Package Types -85 |+125 | °C
tr tf Input Rise and Fall Time Vog=20V o] 1000 | ns
(Figure 2) Vee=45V 0 500
Veg=60V ]| 0 400
DC ELECTRICAL CHARACTERISTICS (Voltages Referenced 1o GND)
Guaranteed Limit
Vee -551t0
Symbol Parameter Test Conditions v 25°C =< 85°C | = 125°C | Unit
VIH Minimum High-Level input Vout=01VorvVpoc-0.1V 2.0 1.5 1.5 1.5 v
Voltage T lloytl = 20 pA 4.5 3.15 3.15 3.15
6.0 4.2 4.2 4.2
ViL Maximum Low-Level Input Vout=0.1VorVgg—-0.1V 20 0.3 0.3 0.3 v
Voltage - llgut! = 20 pA 4.5 0.9 0.9 0.9
6.0 1.2 1.2 1.2
VoH Minimum High—Level Output Vin = Viy or VL 2.0 1.9 1.9 1.9 \'
Voltage - llout! = 20 pA 45 4.4 4.4 4.4
6.0 5.9 5.9 5.9
Vin=VigorViL llgytl = 4.0mA 4.5 3.8 3.84 3.70
lloutl = 5.2mA | 6.0 5.48 5.34 5.20
VoL Maximum Low-Level Output Vin=VIHorV|L 2.0 0.1 0.1 0.1 v
Voltage lHout! = 20 LA 4.5 0.1 0.1 0.1
6.0 0.1 0.1 0.1
Vin=ViHorViL lloutl < 40mA | 45 0.26 0.33 0.40
gyl = 52mA | 6.0 0.26 0.33 0.40
lin Maximum Input Leakage Current | Vi = Vo of GND 6.0 0.1 +1.0 . +1.0 nA
Icc Maximum Quiescent Supply Vin=Vgog or GND 6.0 8 80 160 A
Current (per Package) lout=0 pA

NOTE: Information on typical parametric values can be found in Chapter 2.
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MC54/74HC154

AC ELECTRICAL CHARACTERISTICS (C|_ = 50 pF, Input ty =t = 8 ns)

Guaranteed Limit
. Vee -55to
Symbol Parameter A 25°C =< 85°C | = 125°C Unit

tPLH. Maximum Propagation Delay, Input A to Output Y 2.0 190 240 285 ns
tPHL (Figures 1 and 3) - 45 38 48 57
6.0 32 41 48

tpiH, | Maximum Propagation Delay, CS to Output Y : 20 175 220 | 265 ns
tPHL (Figures 2 and 3) a I 4.5 35 44 53
6.0 30 37 45

tTLH, Maximum Output Transition Time, Any Output , 2.0 75 95 110 ns
tTHL (Figures 2 and 3) 4.5 15 19 22
6.0 _ 13 16 19

Cin Maximum Input Capacitance o - - 10 10 10 pF

NOTES:
1. For propagation delays with loads other than 50 pF, see Chapter 2. .
2. Information on typical parametric values can be found in Chapter2,. 7 )

Typical @ 25°C, Voo =5.0V
Cpp Power Dissipation Capacitance (Per Package)” 80 pF

* Used to determine the no—load dynamic power consumption: Pp = Cpp Veo2f + Iog VoG For load considerations, see Chapter 2.

PIN DESCRIPTIONS

INPUTS when addressed and both chip-select inputs are active.
A0, A1, A2, A3 (Pins 23, 22, 21, 20) These outputs remain high when not addressed or a chip-

select input is high.
Address inputs. These inputs, when the 1-0f-16 decoder - - : : : - 3
is enabled, determine which of its sixteen active—low outpuls CONTROL INPUTS
is selected. . -

 CS1, CS2 (Pins 18, 19)

Active—low chip~select inputs. With low levels on both of
these inputs, the outputs of the decoder follow the Address

OUTPUTS
Y0 - Y15 (Pins 1 - 11, 13- 17)

Active-low outputs.. These outputs assume a low level inputs. A high level on either input forces all outputs high.
FUNCTION TABLE
Inputs Outputs
CS1 CS2 | A3 A2 A1 A0 | Y0 Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10 Vi1 Y12 Y13 Y14 Y15
L L L L L L L H H H H H H H H H H H H H H H
L L L L L H|/H L H H H H H H H H H H H H H H
L L L L H L H H L H H H H H H H H H H H H H
L i L L H H H H H L H H H H H H H H H H H H
L L L H L L. |H H H H L H H H H H H H H H H H
L L L H L H H H H H H L H H H H H H H H H H
L L L H H L|H H H H H H L H H H H H H H H H
L L L H H H H H H H H H H L H H H H H H H H
L L H L L L H H H H H H H H L 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 H H H H
L L H L H L H H H H H H H H H H L H H H H H
L L H L H H!H H H H H H H H H H H L H H H H
L L H H L L H H H H H H H H H H H H L H H H
L L H H L H'| H H H H H H H H H H H H H L H H
L L H H H L{H H H H H H H H H H H H H H L H
L L H H H H H H H H H H H H H H H H H H H L
L H X X X X H H H H H H H H H H H H H H H H
H L X X X X H H H H H H H H H H H H H H H H
H H X X X X|H H H H H H H H H H H H H H H H
H = High Level, L = Low Level, X = Don't Care
High-Speed CMOS Logic Data 3-169 MOTOROLA
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MC54/74HC154

SWITCHING WAVEFORMS
- VALID “VALID tr
Ve o Vee
INPUT A 50% . CS10RCSs2 50%
GND — GND
tPLH
OUTPUTY .
CUTPUTY
Figure 1.
Figure 2.
TEST POINT
QUTPUT
DEVICE
UNDER .
TEST I CL
* Includes all probe and jig capacitance
Figure 3. Test Circuit
TYPICAL APPLICATIONS
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- FOLLOWS LOGIC LEVEL ON DATA INPUT
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MC54/74HC154

EXPANDED LOGIC DIAGRAM
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Quad 2-Input Data

Selectors/Multiplexers
High—Performance Silicon—Gate CMOS

The MC54/74HC157A is identical in pinout to the LS157. The device
inputs are compatible with standard CMOS outputs; with pullup resistors,
they are compatible with LSTTL outputs.

This device routes 2 nibbles (A or B) to a single port (Y) as determined by
the Select input. The data is presented at the oltputs in noninverted form. A
high ievel on the Output Enable input sets all four Y outputs to a low level.

The HC157A is similar in funcfion to the HC257 which has 3—state outputs.
¢ Output Drive Capability: 10 LSTTL Loads
* Ouiputs Directly Interface to CMOS, NMOS, and TTL
* Operating Voltage Range: 2.0t0 6.0 V
s Low Input Current: 1.0 pA
¢ High Noise Immunity Characteristic of CMOS Devices
¢ In Compliance with the Requirements Defined by JEDEC Standard

No. 7A
e Chip Complexity: 82 FETs or 20.5 Equivalent Gates

MC54/74HC157A

|
S
1
o
1

16@

1

J SUFFIX
CERAMIC PACKAGE
CASE 620-10

N SUFFIX
PLASTIC PACKAGE
CASE 64808

D SUFFIX
SGIC PACKAGE
CASE 751B-05

DT SUFFIX
TSSOP PACKAGE
CASE 948F-01

ORDERING INFORMATION

MC54HCXXXAJ Ceramic
MC74HCXXXAN Plastic
MC74HCXXXAD solc
LOGIC DIAGRAM
MC74HCXXXADT  TSSOP
[ o —2]
5
NIBBLE § Al—— PIN ASSIGNMENT
AINPUTS ) A2t
JUSIL SELECTE 1@ 16 [ vog
A —
¢ v wolz 15[ 2R
[ Bo—>—] - DATA Bolla 14 P A3
6 9
NIBBLE J Bt —— e Y2 { oUTPUTS Yol 4 131 B3
BINPUTS ) B2—° | 1 12 yg Al s 120 va
13
| 83— BiIs6 Hpa
vilf7 10 1 B2
1 GND [l 8 o[l vz
SELECT —=
output ___18
ENABLE
PIN 16 = Ve FUNCTION TABLE
PIN8=GND
Inputs o
Output Outputs
Enable | Select | YO-Y3
H X L
L L AD—A3
i H BO-B3
X =don'tcare . L B
A0 - A3, B0 -B3 =the levels
of the respective Data~Word
Inputs.
10/95
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MC54/74HC157A

MAXIMUM RATINGS*

Symbol Parameter Value Unit This device contains protection
Vcc | DG Supply Voltage (Referenced to GND) -05t0+70 | V circuilry o guard against damage
- - due to high static voltages or electric
Vin DC Input Voltage (Referenced to GND) -15toVeg+15| V fields. However, precautions must
. - : be taken to avoid applications of any
Vi D - 0. .
Vout | DC Output oltage (Referenced to GND} 05toVec+05 | V voltage higher than maximum rated
fin DC Input Current, per Pin . £20 mA voltages to this high-impedance cir-
T cuit. For proper operation, Vin and
lout DC Output Current, per Pin +25 mA Vout should be constrained to the
lcc DC Supply Current, Vo and GND Pins + 50 mA range GND = (Vi or Vout) = Vog.
Unused inpufs must always be
Pp Power Dissipation in Stlll Air, Plastic or Ceramic DiPt 750 mw tied to an apgroprfate logic letage‘
Tsss%g ﬁ“tage’f igg level (e.g., either GND or VGg).
ackaget Unused outputs must be left open.
Tstg | Storage Temperature . ‘ —-65t0 + 180 °C
T Lead Temperature, 1 mm from Case for 10 Seconds °C-
(Plastic DIP, SOIC or TSSOP Package) 260
(Ceramic DiP) 300

* Maximum Ratings are those values beyond which damage to the device may OCCLI, i
Functional operation should be restricted to the Recommended Operating Condifions. T .
tDerating — Plastic DIP; — 10 mW/°C from 65° t§ 125°C . o R
Ceramic DIP: — 10 mW/°C from 100°® to 125°C I . - . o Co..
SOIC Package: — 7 mW/°C from 65° to 125°C o : oL ’ _ T
TSSOP Package: ~ 8.1 mW/°C from 65° to 125°C o B o I
For high frequency or heavy load considerations, see Chapter2.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max | Unit
Voo DC Supply Voltage (Referenced to GND) ) 20 6.0 v
Vins Vout | DC Input Voltage, Output Voltage ' 0 Vee v
(Referenced to GND)
Ta Operating Temperature, All Package Types =55 |+125 | °C
tn t Input Rise and Fall Time™ =~ o VCC =20V| O 1000 | ns
(Figure 1} ' Voo =45V 0 500
Vec=60V! O 400

DC ELECTRICAL CHARACTERISTICS (voltages Referenced to GND)

Guaranteed Limit
Vee -5510
Symbol Parameter Test Conditions v 25°C < 85°C | = 125°C | Unit

VIH Minimum High-Level input Vout=0.1VorVgc-01V | 20 1.5 1.6 1.5 v
Voltage lloutl = 20 pA 4.5 3.15 3.15 3.15
6.0 4.2 4.2 42

VL Maximum Low-Level Input Vout=0.1VorVgc-0.1V 2.0 0.5 0.5 0.5 v
Voltage Hout! = 20 pA 4.5 1.35 1.35 1.35
6.0 1.8 1.8 1.8

VOH Minimum High—Level Output - Vin = ViH or VIL - 20 | 1.9 1.9 1.9 v
Voltage N lioutl = 20 pA . 45 4.4 4.4 4.4
6.0 5.9 5.9 5.9
Vin=VIHorViL llgytl < 40mA 45 3.98 3.84 37
: lloytl = 5.2mA | 6.0 5.48 5.34 5.2

VoL Maximum Low-Level Output Vin=VIHor V|L 2.0 0.1 0.1 0.1 \'
Voltage Hout! = 20 pA 4.5 0.1 0.1 0.1
8.0 0.1 0.1 0.1
Vin=ViHorViL llgytl = 40mA | 45 0.26 0.33 0.4
oyt =52mA| 6.0 0.26 0.33 0.4

High~Speed CMOS Logic Data o 7 “3-173 o o MOTOROLA
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MC54/74HC157A

PC ELECTRICAL CHARACTERISTICS (Voltages Referenced to GND)

Guaranteed Limit
Vee -55to
Symbol Parameter Test Conditions v 25°C = 85°C | = 125°C | Unit
lin Maximum Input Leakage Current | Vi = Vo or GND 6.0 +0.1 +1.0 £1.0 pA
lce Maximum Quiescent Supply Vin = Vo or GND 6.0 4.0 40 160 nA
Current (per Package) lout = 0 pA

NOTE: information on typical parametric values can be found in Chapter 2.

AC ELECTRICAL CHARACTERISTICS (C|_ = 50 pF, Input ty =t = 6.0 ns)

Guaranteed Limit
Vee -55to
Symbol Parameter v 25°C < 85°C | s 125°C | Unit
tPLH Maximum Propagation Delay, Input A or B to Qutput Y 2.0 105 130 160 ns
tPHL (Figures 1 and 4} 4.5 21 26 32
6.0 18 22 27
tPLH, Maximum Propagation Delay, Select to Output Y 2.0 110 140 165 ns
tPHL {Figures 2 and 4) 4.5 22 28 33
6.0 19 24 28
tPLH, Maximum Propagation Delay, Output Enable to Output Y 2.0 100 125 180 ns
tPHL (Figures 3 and 4) 45 20 25 30
6.0 17 21 26
trLH. Maximum Cutput Transition Time, Any Ouiput 2.0 75 95 110 ns
tTHL (Figures 1 and 4) 45 15 19 22
6.0 13 16 19
Cin Maximum Input Capacitance —_ 10 10 10 pF
NOTE: For propagation delays with loads other than 50 pF, and information on typical parametric values, see Chapter 2.
Typical @ 25°C, Voo =50V
Cpp Power Dissipation Capacitance (Per Package)* 33 pF

" Used. to determine the no-load dynamic power consumption: Pp = Cpp Vcg2f + Ice Ve For load considerations, see Chapter 2.

PIN DESCRIPTIONS

INPUTS

A0, A1, A2, A3 (Pins 2, 5, 11, 14)

Nibble A inputs. The data present on these pins is trans-
ferred to the outputs when the Select input is at a low level
and the Output Enable input is at a low level. The data is
presented to the outputs in noninverted form.

BO, B1, B2, B3 (Pins 3, 6, 10, 13)

Nibble B inputs. The data present on these pins is trans-
ferred to the outputs when the Select input is at a high leve!
and the Output Enable input is at a low level. The data is
presented to the outputs in noninverted form.

QUTPUTS

Y0, Y1, Y2, Y3 (Pins 4,7, 9, 12)
Data outputs. The selected input Nibble is presented at

these outputs when the Output Enable input is at a low level.
The data present on these pins is in its noninverted form. For
the Output Enable input at a high level, the outputs are at a
low level.

CONTROL INPUTS

Select (Pin 1)

Nibble select. This input determines the data word to be
transferred to the outputs. A low level on this input selects
the A inputs and a high level selects the B inputs.

Output Enable (Pin 15)

Output Enable input. A low level on this input allows the

selected input data to be presented at the outputs. A high

level on this input sets all outputs to a low level.

MOTOROLA ' 3-174
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SWITCHING WAVEFORMS
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*Includes all probe and jig capacitance

Figure 4. Test Circuit
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