TTL/MSI 93150/54150, 74150
93151/54151, 74151-93152/54152, 74152
16-INPUT AND 8-INPUT MULTIPLEXER

DESCRIPTION — The 93150/54150, 74150 is a 16-Input Multiplexer which features active LOW LOGIC SYMBOLS
strobe and internal select decoding. A HIGH at theé}robe input forces the output HIGH regardiess
of input conditions. i i |6 i ‘I‘ i |2 i T T T T T T ‘|7 ‘l‘"’
The 93151/54151, 74151 is an 8-Input Multiplexer with active LOW strobe, internal select decoding o o1 T2 P £t B € Baa Fro Fyfra Fratratis
and complementary outputs. N
. ) X 14 —dJs 93150/54150, 74150
The 93152/54152, 74152 is an 8-Input Multiplexer with internal select decoding and a single inverted 13 —]¢
11—
output. =
In each of the multiptexers data is routed from a particular input to the output according to the Vee = PIN 24 o
. . . cc~™
binary code applied to the select inputs. GND = PIN 12
Typical power dissipations are: 93150/54150, 74150 — 200 mW; 93151/54151, 74151 — 145 mW;
93152/54152, 74152 — 130 mW. i T |2 i '|5 T T T
7 =0 sDO Dy Dy D3 Dz Dg Dg D
1 —d A 983151/54151, 74151
PIN NAMES LOADING 10—B
9 —
Ep to Eq Data Inputs 1U.L. ° h
Dg to Dy Data inputs 1 U.L. Vee = PIN 16 (I L
Strobe {Enable) Input 1 U.L. GND = PIN 8
A, B, C,D Data Select Inputs 1 U.L. T e s e
W Data Output 10 U.L.
Y Data Output 10 U.L.
Do Dy Dy D3 D4 Dg Dg Dy
NOTE: 1 U.L.=40uA HIGH/1.6 mA LOW, 10— a
9 mmend B 93152/54152, 74152
8—C
W
VCC = PIN 14
GND = PIN 7 6

CONNECTION DIAGRAMS
DIP (TOP VIEWS)*"
1
2
3
a4
s
6]
7
s[]
o ds
oI I
u]e
12: GND
93150/54150, 74150 93151/54151, 74151 93152/54152, 74152
*Pin assignments for these circuits are the same for all packages.
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TTL/MSI « 93150/54150, 74150 « 93151/54151, 74151 « 931562/54152, 74152

LOGIC DIAGRAMS
93150/54150, 74150

DATA INPUT

DATA SELECT (BINARY)
—\

STROBE

\

(ENABLE) €y E, E, E3 Eq E5 Eg E; Eg Eg Eqg Eyy Erz2 Ei3 Eqq B A B C D

—r—

I

OUTPUT W

Positive Logic

W = S(ABCDE( + ABCDEy + ABCDE, + ABCDE3 + ABCDE4 + ABCDEg + ABCDEg + ABCDE
+ ABCDEg + ABCDEg + ABCDEqg + ABCDEq1 + ABCDEq + ABCDE3 + ABCDE (4 + ABCDEg)
93151/54151, 74151 93152/54152, 74152
DATA INPUTS DATA SELECT (BINARY} DATA INPUTS DATA SELECT (BINARY)
A\
STROBE
(ENABLE) Dg D, D, D3 D4 Dg Dg D; A B c Dy Dy D, Dy Dy4 Dg Dg Dy A 8 c
o o o o o) [~ o ° o rr =3 [} o) Q o

\Y4

i

OUTPUT Y OUTPUTW

Positive Logic
Y = S(ABCDg + ABCDq + ABCD5, + ABCD3 + ABCD,4
AR

ABCDg + ABCDg + ABCD7) W = ¥

>

o
OUTPUT W

Positive Logic
w = (ABCDg + ABCD¢ + ABCDg3 + ABCD4 + ABCDg
+ ABCDg + ABCD7)
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TTL/MSI « 93150/54150, 74150 « 93151/54151, 74151 « 93152/54152, 74152

TRUTH TABLES

93150/54150, 74150

-
2
.wwHHLHLHLHLHLHLHLHLHLHLHLHLHLHLHLHL
o
10
WXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX JT
<
W XXXXXXXHXXXXXXXXXXXXXXXXXXXXXX JT XX
©
_.N_|XXXXXXXXXXXXXXXXXXXXXXXXXXXLHXXXX
)
WXXXXXXXXXXXXXXXXXXXXXXXXX IITXX XXX X
_blXXXXXXXXXXXXXXXXXXXXXXXLHXXXXXXXX
=)
WXXXXXXXXXXXXXXXXXXXXX JIXXXXXX XXX X
_.muXXXXXXXXXXXXXXXXXXXLHXXXXXXXXXXXX
_.m_oXXXXXXXXXXXXXXXXXLHXXXXXXXXXXXXXX
_blXXXXXXXXXXXXXXXLHXXXXXXXXXXXXXXXX
@
U_.muXXXXXXXXXXXXXLHXXXXXXXXXXXXXXXXXX
a
]
..__.._aXXXXXXXXXXXLHXXXXXXXXXXXXXXXXXXXX
:%XXXXXXXXXLHXXXXXXXXXXXXXXXXXXXXXX
—.muXXXXXXXLHXXXXXXXXXXXXXXXXXXXXXXXX
_._n._txXXXXLHXXXXXXXXXXXXXXXXXXXXXXXXXX
WXXXIITXXXXXXXXXXXKXXXXXXXXXXX XX XXX
:WXLHXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
w
@
mHLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL
&
RAESERE I R - JURETE 3 JE IR § JNITE 3 IR R
BXLLLLHHHHLLLLHHHHLLLLHHHHLLLLHHHH
OXdJd I I I J T T ITIITITI W JJJJJIJTIIIITIIT
OX 4 Il U JUUIIIIIITIIITIIIIIII

LOGICAL H or LOGICAL L.

When used to indicate an input condition, X

93151/54151, 74151 AND 93152/54152, 74152

OQUTPUTS

Y1)

w

INPUTS

Dp D3 Dg Dg Dg Dy

b1

C B A|[STROBE(1)}|Dg

X
L
L
L
L
H
H
H
H
L
L
L
L
H
H
H
H

654161, 74161 only.
2, When used to indicate an Input, X = irrelevant,

NOTES:

1.

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

-65°C to +150°C
-65°C to +125°C

Storage Temperature

Temperature (Ambient) Under Bias
Vg Pin Potential to Ground Pin

*Input Voltage (dc)
*Input Current (dc)

-05Vto+7.0 Vv
-05Vto+55V

-30 mA to +5.0 mA
-0.5 V to +Vc value

+30 mA

Voltage Applied to Outputs (Output HIGH)
Output Current {dc) {Output LOW)

*Either Input Voltage limit or Input Current limit is sufficient to protect the inputs.
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TTL/MSI « 93150/54150, 74150 « 93151/54151, 74151 » 93152/54152, 74152

RECOMMENDED OPERATING CONDITIONS

93150XM/54150XM 93150XC/74150XC
PARAMETER 93151XM/54151 XM 93151XC/74151XC UNITS
93152XM/54152XM 931562XC/74152XC
MIN. TYP. MAX. MIN. TYP. MAX.
Supply Voltage Voo 45 5.0 5.5 4.75 5.0 5.25 Volts
Operating Free Air Temperature Range -55 25 125 0 25 70 °c
Normalized Fan Out from Each LOW Level 10 10
Output, N HIGH Level 20 20 UL

X = package type; F for Flatpak, D for Ceramic Dip, P for Plastic Dip. See Packaging Information Section for packages available on this product.

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

LIMITS
SYMBOL PARAMETER MIN. TYP. MAX. UNITS TEST CONDITIONS (Note 1) FTgﬁ;E
(Note 2)
ViH Input HIGH Voltage 2.0 Volts Guaranteed Input HIGH Threshold 1
Voltage
Vip Input LOW Voltage 0.8 Volts Guaranteed input LOW Threshold 2
Voltage
VOH Output HIGH Voltage 24 Volts Vee = MIN,, IgH = -800 uA, 1&2
VIH=20V,V|L=08V
VoL Output LOW Voltage 0.4 Volts Ve = MIN., 1oL = 16 mA, 1&2
ViH=20V,V,; =08V
IH Input HIGH Current 40 uA Voo = MAX, VIN =24V 3
(Each Input) 1.0 mA Vee = MAX, Vin =55V
TR Input LOW Current ~1.6 mA Vee = MAX, VN =04V 3
(Each Input)
los Output Short Circuit -20 -55 mA 93150/54150, 93151/64151,
Current (Note 3) 93162/64152, Voo=MAX.,Vout=0V 4
-18 -565 mA 93150/74150, 93151/74151,
93152/74152, Voo=MAX. Vo =0V
Icc Supply Current 40 68 mA 93150/54150, 74150
Vee = MAX.
29 48 mA 93151/54151, 74151 5
ViN=45V
26 43 mA 93152/54152, 74152
SWITCHING CHARACTERISTICS (Tp = 25°C)
SYM- LIMITS TEST
BOL PARAMETER MIN. TYP. MAX. UNITS TEST CONDITIONS FIGURE
tPHL A, B, or C Input to Y Output, 20 30 ns
tPLH 4 Levels 35 52 ns
tPHL A,B,C,or D Inputto W 22 33 ns
tpLH Output, 3 Levels 22 35 ns
tPHL Strobe Input to Y Output 19 30 ns
tPLH 35 52 ns Vee =50V
tPHL Strobe Input to W Qutput 21 30 ns
LN 15.5 24 ns CL=15pF A
tPHL Dy thru D, Input to Y 16 24 ns R =400 @
tPLH Output 19 29 ns
tPHL Eo thru E g, D0 thru D7 85 14 ns
tPLH Input to W Output 13 20 ns
NOTES:

(1) For conditions shown as MIN. or MAX,, use the appropriate value specified under recommmended operating conditions for the applicable

device type.
(2) Typical limits are at Vcc = 5.0V, 25°C,

(3) Not more than one output of the 93151/54151, 74151 should be shorted at a time.
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TTL/MSI « 93150/564150, 74150 « 93151/54151, 74151 » 93152/54152, 74152

PARAMETER MEASUREMENT INFORMATION
DC TEST CIRCUITg*
Vee Vee
- o~ P~ —
Vin O—— Lﬁ T ViN O _—ﬂ T
| Jepor0, STROPE ) | {e,orp, STROBE
|—J & or 04 S
—q E2 07 D2 | _Jey0r0,
j—d E3 or D3 | }—o Ez or D3
—{ €4 0rDy o |—4 €4 0r Dy o
L 65 or Dg - I }—{ €5 or Ds o I
= oo T ! ; TEST e T “ —;
vino—— raom [ ot oL VipO———— _PeR | 7o lon
TaeLe 1% | TRUTH 18 I
€& L1 E,
Eg w b ) | Es w ) I
—1 " 10 —1 10
— E11 ! — E11 |
— 12 — E12
st D/ = ¢
— F1e — €14
_J— F15 A B C D | | _l 5 s oo I
B s S | - 1 |
mo—y T $14 eo— Tl !
- - = i ol — - = - = = =
1. V)L is applied to STROBE; 8-4-2-1 code is 1. VyL is applied to STROBE; 8-4-2-1 is applied
applied to A, B, C, D; and input/output con- to A, B, C, D; and input/output condition is
dition is tested for each step of the code. tested for each step of the code.
2. V|y is applied to STROBE at which time
VoL is measured at Y and Vo is measured
at W.
Fig. 1 Fig. 2
Vee
STROBE
L Jeqorpg INPUT INPUT
' TEST
oo CONDITIONS TEST CONDITIONS S
—530'33 A BCD Iy HH A BCD hL IH
(et oo L LLL |EgorDg | Eqgor Dy CLHH | Eq E3
L€ or g M HLLL Eq or Dy Eq14 or Dg HLHH Eq13 Eo
Iy H E7 0r D7 OPEN L HLL Eg or Do Eq13 or Dg L HHH E1g Eq
v ] see [:EES HHLL Ezor D3 | Eqgor Dg HHHH E1s Eo
B 0 e w p— LLHL Eqor Dg | Eqq or D3 L A
i | {eq, HLHL Eg or Dg | Eqp or Do L B
H Ei2 L HHL Eg or Dg Eg or D9 L Cc
] £13 HHHL E7or D7 | Egor Dg L D
E
1. LLLH Eg E7 H A
" aABcCoD HLLH Eg Eg H B
| LHLH E1g Eg H c
HHLH Eq1 Eaq H D
1. When testing strobe input, all other inputs
are open.
Fig. 3
*Arrows indicate actual direction of current flow. Tests as shown, are for the 93150/54150, 74150. Identical tests as applicable are performed
for the 93161/54151, 74151 and 93152/564152, 74152,
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TTL/MSI « 93150/54150, 74150 « 93151/54151, 74151 « 93152/54152, 74152

PARAMETER MEASUREMENT INFORMATION

DC TEST CIRCUITS* (Continued)

Vee Vee
45V ‘cc
B ) . 3
. STROBE . STROBE
a5V Eq or D, 1 Eg or D,
NOTES 0o 70 0°r B0
- @—f Eqor Dy — E,0r 0,
@— Eyor Dy —e,0r0,
@—4f E3or D3 - Ezor D3
!
' P 08 — Ejorp,
@ EsorDg yb— - — ——q E50r Dg vl —
@— £g or Dg — g5 or Dg
—] &, 00Dy wen d E;or Dy
OPEN
an S

OO

IAAAAREH

:
L

1. When testing W output, apply GND to Dg
and Eg input.

2. When testing Y output of 93151/564151,
74151 apply 4.5 V to Dg and measure los.

Fig. 4 Fig. 5

*Arrows indicate actual direction of current flow. Tests as shown, are for the 93150/54150, 74150. Identical tests as applicable are performed
for the 93151/541561, 74151 and 93152/64152, 74152.

OUTPUTS

SWITCHING CHARACTERISTICS
"

M v Veg =5V
STROBE INPUT O—— T

STROBE
DATA INPUT O=— Eg or Dy

Eqor Dy

Ry

E; or Dy

It
|
|
|
|-+ - = 4 DEB Dk
E3or Dy | - I
E4o0r Dy T
Egor Dg | *
Eg o7 Og g = Vg T BV
o—

vy £, 0r Dy

Eg w

Eg

SELECT INPUT O
-

*C| Includes probe and jig capacitance.

Fig. A SWITCHING TIMES
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TTL/MSI « 93150/54150, 74150 » 93151/54151, 74151 » 93152/54152, 74152

PARAMETER MEASUREMENT INFORMATION

SWITCHING CHARACTERISTICS (cont'd)

90% l I 90%
| |
|

STROBE INPUT I
{See Notes 1and 4)

¥ OUTPUT

W OUTPUT

SELECT INPUT
(SeeNotes3and 4]

wouTePuT

Y oUTPUT

o=

16V

NOTES:

1. When measuring strobe to output times
select input is at a LOW level, Eq or Do
is at a HIGH level, Vp=45YV,

2, When measuring dtat input-to-output
times strobe and select inputs are at a
LOW level and V4 = 4.5 Vv,

3. When measuring select input-to-output
times strobe input is at a LOW level, data
input is at a HIGH level and V4 = 0.

4. The input pulse has the following V|
characteristics: Vg =3V, V| =0V;
19 =tg=10ns, PRR = 1 MHz, duty
cycle = 50%, and generator Zg ¢ ~ 50£2.

Eg OR Dg INPUT
(See Notes 2and 4)

A

WouTPUT

!
|
le
|'
!
|
|
|

—
—’i PLH

16v

|

|
PHL "—
|‘._

|

Y OuTPUT 1.5V

DATA INPUT-TO-OUTPUT VOLTAGE WAVEFORMS

Fig. A SWITCHING TIMES

TTests, as shown, are for the 93160/54150, 74150. Identical tests as spplicable are performed for the 93151/54151, 74151 and 93152/54152,
74152,
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