Signetics

Logic Products

FEATURES

o Shifts 4 bits of datato 0, 1, 2, 3
places under control of two
select lines

e 3-State outputs for bus organized
systems

e Aiternate source AM25S10

DESCRIPTION

The '350 is a combination logic circuit
that shifts a 4-bit word from 0 to 3
places. No clocking is required as with
shift registers.

The '350 can be used to shift any

number of bits any number of places up

or down by suitable interconnection.

Shifting can be:

1. Logical - with logic zeros filied in at
either end of the shifting field.

2. Arithmetic - where the sign bit is ex-
tended during a shift down.

3. End around -where the data word
forms a continuous loop.

PIN CONFIGURATION

745350
Shifter

4-Bit Shifter With 3-State Outputs

Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (TOTAL)
748350 7ns 71mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Ve = 5V £5%; Ta = 0°C to +70°C
Plastic DIP N74S350N

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 748
All Inputs 1Sut
All Outputs 10Sul

NOTE:
A 748 unit load (Sul) is 50uA Iy and ~2.0mA i

The 3-State outputs are useful for bus
interface applications or expansion to a
larger number of shift positions in end
around shifting. The active LOW Output
Enable (OE) input controls the state of

LOGIC SYMBOL

the outputs. The outputs are in the HIGH
impedance "'off" state when OE is
HIGH, and they are active when OE is
LOW.

LOGIC SYMBOL (IEEE/IEC)
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Shifter

745350

LOGIC DIAGRAM
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Voo = Pin 16
GND =Pin 8
( ) = Pin Numbers
FUNCTION TABLE .
OE S So I3 Iz I4 Ip Iy (12 b-3]| Y3 Y2 Y4 Yo
H X X X X X X X X X 4 4 z 4
L L L D3 D, S Do X X X D3 Dy Dy Do
L L H H X D, D4 Do [D-4 X X D2 Dy Do
L H L X X Dy Do {D_1|D_2| X Dy Do |D-1|D_2
L H H X X X Do {D.1{D_2|D_3| Do |D_4|D_2|D_3

H = HIGH voltage level

L = LOW voltage level

X =Don't care

(2) = HIGH impedance (off) state
D, = HIGH or LOW state of referenced |, input

LOGIC EQUATIONS

Yo=50-81-lo+So-5
Y1=5.5-14+Sp -S4
Yo=Sg-51-12+Sg-54
Y3=5p-51-13+Sp -5y

11 +S-S1-1.2+S9-S1-1_3
clo+S0-S1-1_1+Sp-Sy-i g
13 +80-S1-lg+Sp-Sy-1_4
dp+S5-S1 -1y +S0-Sy- o

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 748 UNIT
Vee Supply voltage 7.0 \"
Vin Input voltage -0.5 to +5.5 \
lin Input current -30 to +5 mA
Vout Voltage applied to output in HIGH output state -0.5 to +Veo \
Ta Operating free-air temperature range 0to 70 °C
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Shifter 745350

RECOMMENDED OPERATING CONDITIONS

74S
PARAMETER UNIT
Min Nom Max

Voo Supply voltage 4,75 5.0 5.25
ViH HIGH-level input voltage 20
Vi LOW-level input voltage +0.8 \
i1 Input clamp current -18 mA
lon HIGH-level output current -6.5 mA
loL LOW-level output current 20 mA
Ta Operating free-air temperature 0 70 °C

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

745350
PARAMETER TEST CONDITIONS' UNIT
Min Typ? Max
Vo HIGH-level output voltage Voo = MIN, Vi = MIN, Vi = MAX, Ioy = MAX 24
VoL LOW-level output voltage Voo = MIN, Vi = MIN, vy = MAX, g = MAX 0.5
Vik Input clamp voitage Voc = MIN, 1= lik -1.2 Vv
Off-state output current, _ _
lozH  HigH-level voltage applied Vee = MAX, Vo = 2.4V 50 A
Off-state output current, _ _ -
ozt [owelevel voltage applied Voo = MAX, Vo =05V 50 HA
I !nput current at maximum Voo = MAX, V, = 5.5V 10 mA
input voltage
lin HiGH-level input current Voo = MAX, V=27V 50 uA
L LOW-level input current Vee = MAX, V| =0.5V -2.0 mA
Short-circuit output _
los current® Voo = MAX -40 -100 mA
loc Supply current (total) Voo = MAX, Vijy =0V 71 85 mA
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
2. All typical values are at Vgc =5V, T =25°C.

3. lpg is tested with Voyt = + 0.5V and Ve = Ve MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not
exceed one second.

AC ELECTRICAL CHARACTERISTICS T=25°C, Voo =50V

74S
PARAMETER « TEST CONDITIONS CL = 15pF, R, = 28082 UNIT

Min Max
tPLH Propagation delay 105
tPHL Data to output Waveform 1 10.5 ns
tPLH Propagation delay 17
teHL Select to output Waveform 1 20 ns
tpzH Enable time to HIGH level Waveform 2 19.5 ns
tezL Enable time to LOW level Waveform 3 21 ns
tpHz Disable time from HIGH level Waveform 2, C_ = 5pF 8.0 ns
tpLz Disable time from LOW level Waveform 3, C| = 5pF 15 ns
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AC WAVEFORMS
* U " "

L‘ I"PLN‘I 'Pzn‘l I"PHI" 0.5V
(] M

¥ Va ~1.5V

PHL ]

Y v

WF09330S. WF090508

Waveform 1. Propagation Delay Waveform 2. 3-State Enable Time To High
Data (I) Or Select (S) To Output Level And Disable Time From High Level

WF08890S

For ail waveforms, Viy= 1.5V for 74 and 748; Vi = 1.3V for 74LS/74LS

Waveform 3. 3-State Enable Time To Low
Level And Disable Time From Low Level

TEST CIRCUITS AND WAVEFORMS .
Vee Vee 0% | tw ~ oon AMP (V)
AL NEGATIVE | K VM VM
PuLse 10% 10% ov
s
Vin Vour 1 L_ _‘l L
SENERATOR ouT. THLItD LR
< 1TLH{t) THLN—e]
Ry cR SRx ]
p: AMP (V)
J_ I 90% 90%-
= = POSITIVE
= = = - = PULSE VM VM
£
10% 10%
= } 'w | v
TC02890S WF04508
V= 1.3V for 74LS; Vi = 1.5V for all other TTL families.
Test Circuit For 3-State Outputs Input Pulse Definition
SWITCH POSITION
TEST SWITCH 1 SWITCH 2 INPUT PULSE REQUIREMENTS
tpzH Open Closed FAMILY
tpzL Closed Open Amplitude | Rep. Rate ; Pulse Width | tryy | traL
tpHz Closed Ciosed
toLz Closed Closed 74 3.0v 1MHz 500ns 7ns | 7ns
74LS 3.0V 1MHz 500ns 15ns | 6ns
DEFINITIONS
Ry = Load resistor to Vcc: see AC CHARACTERISTICS for 745 3.0v 1MHz 500ns | 2.5ns | 2.5ns
value.

C\ = Load capacitance includes jig and probe capacitance;
see AC CHARACTERISTICS for value.

Rt = Termination resistance should be equal to Zoyt
of Pulse Generators.

D = Diodes are 1N916, 1N3064, or equivalent.

Ry = 1kQ) for 74, 74S, Ry = 5kS) for 74LS.

trims trel Values should be less than or equal to the table

entries.
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APPLICATIONS DIAGRAMS

o 1 2 3 4 5 6 7 9 10 1 12 13 14 15
°’“’ ] — | ‘ ’
‘0.3 L2y 10 1h 1213 S‘I.3 2 ky 9 b 12 i3 51"3 2l dp 11 12 13 s'|_3 L2 k1 kg 1y tp i3
— So r So —1So So
%% v v v %% v v v f‘(“*vo i Y2 v %vo Y1 Y2 vy
So
Sy
OE
|
o 1 2 3 4 5 6 7 8 9 10 AR 12 13 14 15
AF023308
Sy Sp
Lt NQ SHIFT
L H SHIFT 1 PLACE
H L SHIFT 2 PLACES
H H SHIFT 3 PLACES
16-Bit Shift-Up 0, 1, 2, Or 3 Places
o1 2 3 456 7
P
.. 13 12 ). L3 L2 b i .3 L2 L.
s‘lll-Z'-“O'I 2 13 s":l'z 1l 23 5‘3 2ty lo h 2 13 s‘0:|l2 1l v 2 03
— so —s0 —4so So
FY%ve  vs  v2 3 %y v v2 v M%ve vi va vy %yvo vi vz
So
S
S2
S2
o 1 2 3 . s 6 7
AF023408
8 S S
[ A NO SHIFT
L L H SHIFT END AROUND 1
Lt H L SHIFT END ARCUND 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
8-Bit End Around Shift 0, 1, 2, 3, 4, 5, 6, 7 Places
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APPLICATIONS DIAGRAMS (Continued)

210 s 16 s 32 s
‘ ¥ —
L3l lylo b h2 13 tatztylp 12 3 L3lzhky oy 2 B
Sy St 3l
e o
P“Vo viov2 o F“Vo vy vz v Yo %oz v
" = =
Sy
12 1" 10 9 8 7 L3 s 4 3 2 1 13
AF02350S
S1 8o SCALE
L L +8 e
L H +4 Va
H L +2 Y2
H H NO CHANGE 1
13-Bit 2's Complement Scaler
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