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54F/74F350
4-Bit Shifter with TRI-STATE® QOutputs

General Description Features

The 'F350 is a specialized multiplexer that accepts a 4-bit B Linking inputs for word expansion
word and shifts it 0, 1, 2 or 3 places, as determined by two ~ ® TRI-STATE outputs for extending shift range
Select (Sg, S1) inputs. For expansion to longer words, three

linking inputs are provided for lower-order bits; thus two

packages can shift an 8-bit word, four packages a 16-bit

word, etc. Shifting by more than three places is accom-

plished by paralleling the TRI-STATE outputs of different

packages and using the Output Enable (OE) inputs as a

third Select level. With appropriate interconnections, the

’F350 can perform zero-backfill, sign-extend or end-around

(barrel) shift functions.

Ordering Code: ses Section 5

Logic Symbols Connection Diagrams
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Unit Loading/Fan Out: see Section 2 for U.L. definitions

54F/74F
Pin Names Description Input i/
HIGH/LOW Output Ign/loL
So, S1 Select Inputs 1.0/2.0 20 pA/ —1.2mA
1_3-la Data Inputs 1.0/2.0 20 pA/—1.2mA
OE Output Enable Input (Active LOW) 1.0/2.0 20 pA/—1.2mA
0p-03 TRI-STATE Outputs 150/40 (33.3) | —3mA/24 mA (20 mA)

Functional Description

The 'F350 is operationally equivalent to a 4-input multiplexer
with the inputs connected so that the select code causes
successive one-bit shifts of the data word. This internal con-
nection makes it possible to perform shifts of 0, 1, 2 or 3
places on words of any length.

A 4-bit data word is introduced at the |, inputs and is shifted
according to the code applied to the select inputs Sg, S4.
Outputs Og-03 are TRI-STATE, controlled by an active

to a common bus. The shift function can be logical, with
zeros pulled in at either or both ends of the shifting field;
arithmetic, where the sign bit is repeated during a shift
down; or end around, where the data word forms a continu-

ous loop.

Logic Equations

LOW output enable (OE). When OE is LOW, data outputs Op = SgS1lo + SeS1l-1 + SoSyi—2 + SaSql-3
will follow selected data inputs; when HIGH, the data out- Oy = §pS1h + Se84lo + SpS1l-1 + SpS1l—2
puts will be forced to the high impedance state. This feature Oy = 5pS4lz2 + SS4l1 + SpS1lp + SS4l-1
allows shifters to be cascaded on the same output lines or O3 = SpS1l3 + SgS4l2 + SpS1lt + SeSilo
Truth Table
Inputs Outputs

OE Sy Sg O 04 0, of]

H X X z z z P4

L L L lo I I I3

L L H 14 lo l4 I

L H L (- I lo I

L H H l_3 I_o I_4 lo
H = HIGH Voltage Level
L = LOW Voltage Level
X = Immaterial
Z = High Impedance
Logic Diagram
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Please note that this diagram is provided only for the undarstanding of logic operations and should not be used to estimate propagation delays.
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Applications
16-Bit Shift-Up 0 to 3 Places, Zero Backfill
01 2 3 4556 7 8 9 10 11 12 13 14 15
GND
] 1 | l I ] I | | ‘
3lzlglp h b Iy slzlg o 4 b 13 slabilo iy b Iy slzby o b 1 Iy
So So S, S
’_-5‘ —1s; —1s; Sy
e (113 e (3 OF OF
Yo Vi Y2 s Yo Y1 Y2 V3 Yo Yy T2 V3 o Y Yz V3
Sp
S
OF

Q 1 2 3 4 5 6 7 ] 9 10 1 12 13 14 15
TL/F/9518-5

Function Table

Sq So Shift Function
L L No Shift

L H Shift 1 Place

H L Shift 2 Places
H H Shift 3 Places

8-Bit End Around Shift 0 to 7 Places

1 4 7
| 1
Liloby g 4y b 5 Lylalarlp b o 03 byl i g b 2 0g Lslalag o I o s
So So So
Sy —1s —{s St
oF "o [i'3 oF oF
Yo Y Y, Yy o Y Y, Y o Yy Y Y Yo Y, Y Y
S,
0
5
s
5,
g
2
o 1 2 3 4 5 6 7

TL/F/9518-6

4.249



350

Applications (continueg)

Function Table

Sz S4 So Shift Function
L L L No Shift
L L H Shift End Around 1
L H L Shift End Around 2
L H H Shift End Around 3
H L L Shift End Around 4
H L H Shift End Around 5
H H L Shift End Around 6
H H H Shift End Around 7
13-Bit Twos Complement Scaler
12 1110 9 8 7 6 5 4 3 2 1 S
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TL/F/9518-7
Function Table
Sq So Scale
L L+8 Ya
L H+4 Va
H L+2 Y2
H H No Change 1
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Absolute Maximum Ratings (ot 1)

It Military/Aerospace specified devices are required,
please contact the Nationai Semiconductor Sales
Office/Distributors for availability and specifications.

Storage Temperature —65°Cto +150°C
Ambient Temperature under Bias —55°Cto +125°C
Junction Temperature under Bias —55°Cto +175°C
Ve Pin Potential to

Voltage Applied to Output

in HIGH State (with Vo = 0V)
Standard Output —0.5Vto Ve
TRI-STATE Output —0.5Vto +5.5V

Current Applied to Output

in LOW State (Max) twice the rated Ig| (mA)

Recommended Operating

Ground Pin —0.5Vto +7.0v eae
Input Voltage (Note 2) —0.5Vio +7.0v condltlons
Input Current (Note 2) —30mAto +5.0mA Free Air Ambient Temperature . oG
Note 1: Absolute maximum ratings are values beyond which the device may M|I|tary i —55 ? to + 1250
be damaged or have its useful life impaired. Functional operation under Commercial 0°Cto +70°C
these conditions is not implied. Supply Voltage
Note 2: Either voltage limit or current limit is sufficient to protect inputs. Military +45Vto +5.5V
Commercial +4.5Vto +5.5V
DC Electrical Characteristics
Symbol Parameter S4F/74F Units Vee Conditions
Min Typ Max
Vin Input HIGH Voltage 2.0 Recognized as a HIGH Signal
ViL Input LOW Voltage 0.8 Recognized as a LOW Signal
Vep Input Clamp Diode Voltage —-1.2 v Min N = —18mA
VoH Output HIGH 54F 10% Vg 2.5 loH = —1mA
Voltage 54F 10% Vo 24 loH = —3mA
74F 10% Vog 25 v Min lon = —1mA
74F 10% Vgg 2.4 loH = —3mA
74F 5% Vg 2.7 IoH = —1mA
74F 10% V¢g 2.7 loH = —3mA
VoL Output LOW 54F 10% V¢g 0.5 v Min loL = 20mA
Voltage 74F 10% Vi 0.5 loL = 24 mA
iy Input HIGH 54F 20.0 ViN =27V
Current 74F 5.0 KA Max
lav Input HIGH Current  54F 100 ViN = 7.0V
M
Breakdown Test 74F 7.0 HA ax
IcEx Output HIGH 54F 250 Vout = Ve
M
Leakage Current 74F 50 KA ax
Vip input Leakage lp=19pA
Test 74F 4.75 v 0.0 All Other Pins Grounded
lop Output Leakage Viop = 150 mV
Circuit Current 74F 3.75 KA 0.0 All Other Pins Grounded
L Input LOW Current —1.2 mA Max VIN = 0.5V
lozH Output Leakage Current 50 pA Max Vout = 2.7V
lozL Output Leakage Current —50 nA Max | Vgoyt = 0.5V
los Output Short-Circuit Current —60 —150 mA Max | Voyt = 0V
17z Bus Drainage Test 500 rA 0.0V | Voyt = 5.25V
lcch Power Supply Current 34 42 mA Max Vo = HIGH
lcoL Power Supply Current 40 57 mA Max Vo = LOW
lecz Power Supply Current 40 57 mA Max Vo = HIGH Z
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AC Electrical Characteristics: sece Section 2 for Waveforms and Load Configurations

74F 54F 74F
Ta = +25°C .
Ta, Voc = Ml Ta, Vecc = Com Fig.
Symbol Parameter Voo = +5.0V Units
Cp = 50 pF CL = 50 pF No.
CL = 50pF L soe L=oe
Min Typ Max Min Max Min Max
tpLH Propagation Delay 3.0 4.5 6.0 3.0 7.0 s 2.3
tpHL Into Op 25 4.0 5.5 25 6.5
tpLH Propagation Delay 4.0 7.8 10.0 4.0 135 ns 0.3
tpHL Spto Op 3.0 6.5 8.5 3.0 9.5
tpzH QOutput Enable Time 2.5 5.0 7.0 25 8.0
tpzL 4.0 7.0 9.0 40 10.0
ns 2-5
tprz Output Disable Time 20 3.9 5.5 2.0 6.5
tpLz 2.0 40 5.5 2.0 7.5

4-252




