SN74AS850A, SN74AS851B
1 OF 16 DATA SELECTORS/MULTIPLEXERS
WITH 3-STATE OUTPUTS

SDAS154A — D2822, DECEMBER 1983 — REVISED JANUARY 1990

® 4-lLine to 1-Line Data Selectors/Multiplexers SN74AS850A, SN74AS851B . .. N PACKAGE
That Can Select 1 of 16 Data Inputs Typical (TOP VIEW)
Applications: )
Boolean Function Generators o7l] 1 28]l Vee
Parallel-to-Serial Converters psll 2 27|] D8
Data Source Selectors psll 3 26|] D9
® Cascadable to n-Bits Dal] 4 25[] D10
* 3-State Bus Driver Outputs D3E 5 24% Bi
6 23
® 'AS850A Offers Clocked Selects; 'AS851B D2
pall 7 22|] D13
Offers Enable-Controlled Selects
o pol] & 21|] D14
® Has a Master Output Control (G ) for vl o 20[] D15
Cascading and individual Output Controls Gl 19f]Y
(GY, GW) for Each Output owll11  18f]so0
® Package Option Includes 600-mil Standard cLk/sCc t[] 12 17[]s1
Plastic DIPs wl] 13 16[] S2
* Dependable Texas Instruments Quality and GND[] 14  15[] S3
Reliability —
T CLK for 'AS850A or SC for 'AS851B
description

These four-line to one-line data selectors/multiplexers provide full binary decoding to select one-of-sixteen data
sources with complementary Y and W outputs. The '"AS850A has a clock-controlled select register allowing for
a symmetrical presentation of the select inputs to the decoder while the '"AS851B has an enable-controlled select
register allowing the user to select and hold one particular data line.

A buffered group of output controls (G, GY, GW) can be used to place the two outputs in either a normal logic
(high or low logic level) or a high-impedance state. In the high-impedance state, the outputs neither load nor
drive the bus lines significantly. The high-impedance third state and increased drive provide the capability to
drive the bus lines in a bus-organized system without the need for interface or pullup components.

The output controls do not affect the internal operations of the data selector/multiplexer. New data can be setup
while the outputs are in the high-impedance state.

The SN74AS850A and SN74AS851B are characterized for operation from 0°C to 70°C.

PRODUCTION DATA information is current as of publication date. Copyright [J 1990, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments

]
standard warranty. Production processing does not necessarily include ’
testing of all parameters. EXAS
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FUNCTION TABLE

INPUT SELECTION TABLE OUTPUT FUNCTION TABLE
SELECT INPUTS | 'AS850A | 'AS851B INPUT - — OUTPUTS
S3 S2 S1 S0| CLK SC | SELECTED G GY GWI W
L L L L 1 L DO H X X Z 4
L L L H 1 L D1 L H L V4 Z
L L H L 1 L D2 L L L D Z
L L H H 1 L D3 L H H V4 D
L H L L 1 L D4 L L H D D
L H L H 1 L D5
:: : : h 1 :: B? D = level of selected input DO — D15
H L L L 1 L D8
H L L H 1 L D9
H L H L 1 L D10
H L H H 1 L D11
H H L L 1 L D12
H H L H 1 L D13
H H H L 1 L D14
H H H H 1 L D15
X X X X HorL H Dn

D = the input selected before the most-recent low-to-high
transition of CLK or SC.

logic symbols T

'AS850A 'AS851B
G0 gy MUX G0 gy MUX
v ™ 20EN21 Gy > s0EN21
GWE— 20EN22 GW E | 20EN22
CLK =~—1>c23 SC c23
s028 12310 so 8 23 D0
A 0 s13L 0
16 0 16 el
2 5 27 5
$3—=—>—23D3 S3 23D3
Do £ 0 Do 2 0
D1~ 1 nvl—2-v D1~ 1 nvl—2v
D2 g 2 D2 g 2
D3 3 D3 3
Da 2 4 Da 2 4
D5 = 5 nvi~13_ D5 > 5 213w
D6 2 6 D6 2 6
D7 + 7 b7 + 7
D8 ;Z 8 D8 ;g 8
D9 =—o D9 9
p102>—{ 10 D10 22 10
D11 ;‘3‘— 1 D11 gg 1
D12 =>— 12 D12 12
Dl3;i— 13 D13 gi 13
D14 ==— 14 D14 14
p1522 {15 D15 22 15

t These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

TEXAS J@
INSTRUMENTS
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’AS850A logic diagram (positive logic) (see inset for 'AS851B)
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Ve
Input voltage
Operating free-air temperature range:
Storage temperature range

SN74AS850A recommended operating conditions

............................................................................... 7V
0°Cto 70°C
—65°C to 150°C

MIN  NOM MAX | UNIT
Vce Supply voltage 4.5 5 55 \
VIH High-level input voltage 2 \
i Low-level input voltage 0.8 \%
IoH High-level output current -15 mA
loL Low-level output current 48 mA
felock Clock frequency 0 60| MHz
. Pulse durati CLK high 8
ulse duration ns
W CLK low 8
tsy Setup time, select inputs before CLK1t 10 ns
th Hold time, select inputs after CLK1 0 ns
TA Operating free-air temperature 0 70 °C

SN74AS850A electrical characteristics over recommended operating free-air temperature range

(unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPF wmax | uNIT
VK Vcc=45Y, l[|==18 mA -1.2 \
Vcc =45V, IoH=-2mA 2.5
VOH \%
Vec =45V, IoH =—15 mA 2 33
VoL Vcc=45Y, loL =48 mA 0.35 0.5 \
10ZH Vcc =55V, Vo=2.7V 50| pA
lozL Vcc =45V, Vo= 04V 50 [ pA
Iy Vcc =55V, V=7V 01| mA
IH Vcc=5.5V, V=27V 20| pA
[ b.S Ve =55V V|=0.4V - A
IL Al others cc=ooW =5 “os| "
Io¥ Vcc=5.5V, Vo=2.25V -30 -112 [ mA
Outputs active 50 81
Icc Vec =55V purs & mA
QOutputs disabled 52 85

T All typical values are at Vo =5 V, Ta = 25°C.
tThe output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, los.

TEXAS ‘@
INSTRUMENTS
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switching characteristics (see Note 1)

Vcc=45Vto55Y,
CL =50 pF,
PARAMETER FROM 0 RL=500 0
(INPUT) (OUTPUT) R2 =500 Q, UNIT
Ta =0°Cto 70°C
MIN MAX
t 3 10.5
PLH Any D Y ns
tPHL 3 1
t 3 8.5
PLH Any D w ns
tPHL 1 8.5
f 3 14.5
PLH CLK Y ns
tPHL 3 17.5
f 3 15
PLH CLK W ns
tPHL 35 13
t — 2 9.5
PZH G Y ns
tpzL 3 11
t — 1 6
PHZ G Y ns
tpLz 2 8
t — 2 9
PZH G W ns
tpzL 3 10
t — 1 6
PHZ G W ns
tpLz 2
t —_— 2
PZH GY Y ns
tpzL 3 115
t — 1
PHZ GY Y ns
tpLz 2
t 2 10
PZH GW W ns
tpzL 3 12
t 1 6
PHZ GW w ns
tpLZ 2 11

NOTE 1: Load circuit and voltage waveforms are shown in Section 1 of ALS/AS Logic Data Book, 1986.

TExas {'f
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recommended operating conditions

MIN  NOM  MAX | UNIT
Vce  Supply voltage 4.5 5 55 \%
ViH  High-level input voltage 2 \Y,
VL  Low-level input voltage 0.8 \
loy  High-level output current -15 mA
loL  Low-level output current 48 mA
tw Pulse duration, SC low 10 ns
tsu Setup time, select inputs before SC1 45 ns
th Hold time, select inputs after SCt 0 ns
TA Operating free-air temperature 0 70 °C
electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP¥ MAX | UNIT
VIK Vcc=45Y, I =-18 mA -1.2 \%
Vcc =45V, loH=-2mA 25
VOH \%
Vcc =45V, loH =-15mA 2 3.3
VoL Vcc =45V, loL =48 mA 0.35 0.5 \
lozH Vcc =55V, Vo=2.7V 50 MA
lozL Vcc =55V, Vo= 04V -50 MA
Iy Vcc =55V, V=7V 01| maA
I1H Vcc =55V, V=27V 20 HA
D, G -1
L Al others Vcc =55V, Vi=0.4V 05 mA
Io¥ Vcc =55V, Vo=225V -30 -12 | ma
Ice Vee =55V Outputs active 50 81 mA
Outputs disabled 52 85

T All typical values are at Vcc =5V, Ta =25°C.
tThe output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, los.
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switching characteristics (see Note 1)

Vcc=45Vto55Y,
CL =50 pF,
TO
FROM R1=500 Q, UNIT
PARAMETER (OUTPUT)
(INPUT) R2=500 Q,
Ta = MIN to MAX
MIN MAX

t 3 10.5
PLH Any D Y ns
tPHL 3 11
t 3 8
PLH Any D W ns
IPHL 1 8
t 3 18
PLH S0, S1, 52, S3 v ns
tPHL 3 19
t 3 16
PLH S0, S1, 52, 53 W ns
tPHL 3 15
t — 3 18
PLH SC Y ns
tPHL 3 20
t — 3 16
PLH SC w ns
tPHL 3 15
t — 2 8
Pzt G Y ns
tpzL 3 11
t — 1 6
PHZ G Y ns
tpLz 2 8
t — 2 8
Pzt G w ns
tpzL 3 10
t — 1 6
PHZ G W ns
tpLz 2 8
t — 2 8
PZH GY Y ns
tpzL 3 11
t — 1 6
PHZ GY Y ns
tpLZ 2 8
t 2 10
Pzt GW w ns
tpzL 3 12
t 1 6.5
PHZ GW w ns
tpLz 2 11

NOTE 1: Load circuit and voltage waveforms are shown in Section 1 of ALS/AS Logic Data Book, 1986.
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TYPICAL APPLICATION DATA

The 'AS850A or 'AS851B can be used as a 1-of-16 Boolean function generator. Figure 1 shows the '"AS850A
in one example.

[>o—

>— w

'ALS138
BIN/OCT )
. Glf—" | J
G2A ENT R
G2B 5
K] e J:
4 bl | N\
Al 5 S
2 2 6P
4 7 1
V N ASB50A
1S G_G 520 MUX
‘%VB 20EN21
ENABLE 20EN22
ST Sty
22 23 D0
0
& S2 G15
S3 23 D3
DO
DISABLE —# D1 0
v
|_ D2 1 21
D3 2
D4 3
D5 4
e 5 22V
D7 ?
D
8ls
Do |
'AS163 D10
—_— CTRDIV16 ? D11 10
11
CLR nsct=0 } D12 145
LOAD D13
M1 13
RCO D14
M2 3CT=15 — 14
COUNT ENT J 3 [ D15
DISABLE ENP]| ) 15
CLOCK —e—CK B 5344 ¢ )| N\
-l 1y '_ ] /
Aly1sD QA !
c Qc Dc |
D QD

Figure 1. 1 - of - 16 Boolean Function Generator
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CLOCK

TYPICAL APPLICATION DATA
'AS850A
G gy MUX
GY N ooen21
SW I 50EN22

® > C23
23 D0

15

23D3

21V

22V

© oo ~NOO U WNE O

D10

L 4
[
o

D11

[y
[

D12

[y
N

D13
D14
D15

=
> w

Jany
[é)]

"AS850A
_— — W

S N gpg MUX
GY I o0EN21
20EN22
> C23

23 D0

CLK

15

23 D3

21V

22V

© oo ~NOO O~ WNE O

e ol
o hwNRP O

Figure 2. 1 - of - 32 Data/Selector/Multiplexer
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CLOCK

OO0 w >

SO0
S1
S2
S3

TYPICAL APPLICATION DATA

@
'ASB50A 'ASB50A
G20 MUX G N goo MUX
GY N 50EN21 GY N 0EN21
CW] 0EN22 GWI 20EN22
CLKE o3 CLK I c23
S0 23p0 S0 1 23 po
s1 s1
0 0
S2 G1s s2 Gis
S3123D3 S3 1 23p3
o] o po]
D1 D1
1 21 1 21
p2], v p2], v
D3|, D3} 3
4], 4|,
D5 D5
5 22 5 22
D6 | ¢ v D6 | 4 v
o7, o7,
Y1 1 I
Dol Y S
p10 | ;o D10 | 10
pu | 1y pu | 3,
p1z | ;, p12 | 1,
p13 | ;5 p13 | 44
pia | 1, pia | 1,
D15 | ;¢ D15 | 1o
'ASB50A 'AS850A
G G20 MUX G Goo MUX
GY ™ s0en21 GY N y0eN21
CW1 20EN22 GWI 20EN22
ck b o3 CLK I~ c23
S0 | 53 0o S0 230
s1 s1
0 0
S2 G715 S2 G5
S3123D3 S3 1 23Dp3
o], oo,
b1 , v, D1y, 21V
p2], p2],
D3] 4 D3] 4
pal, p4f,
D515 22V D515 22V
D6 | ¢ D6 | ¢
o7 ], oyl |
1 | D8 | g
pe] g Y S
D10 | 4, p1o | 4o
pul 5, pul
p12 | ,, pi2 |,
p13 | 15 D13 } 43
p1a | 1, pia | 1,
D15 | 4¢ D15 | ¢

Figure 3. 1 - of - 64 Data Selector/Multiplexer
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IMPORTANT NOTICE

Texas Instruments (TI1) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tl warrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent TI deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright 00 1996, Texas Instruments Incorporated
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