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FEATURES

« Shifts 4 bits of data t0 0,1,2,3
places under control of two select
lines

« 3-state outputs for bus organized
systems

DESCRIPTION

The 74F350is a combination logic circuit
that shifts a 4-bit word from 0 10 3 places.
No clocking is required as with shift
registers.The "F350 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 filled 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.

FAST 74F350
Shifter

4-Bit Shifter
TypE  [TYPICAL PROPAGATION DELAY | TYPICAL SUPPLY CURRENT
(TOTAL)
74F350 5.2ns 24mA
ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Vg = 5VE10%; T, = 0°C 10 +70°C
16-Pin Plastic DIP N74F350N
16-Pin Plastic SO N74F350D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION ,I,mcl;&v ngol.‘:s

Lo by Data inputs 1.0/2.0 20uA/1.2mA

SO' S1 Select inputs (active Low) 1.0/2.0 20pA/1.2mA

OE Output Enable input (active Low ) 1.0/2.0 20pA/1.2mA

Yo - YS Data outputs 150/40 3.0mA/24mA
NOTE:

One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

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) controls the state of the out-
puts. The outputs are in the high imped-
ance "off " state when OE is High, and
they are active when OE is Low.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
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LOGIC DIAGRAM

i3 la 1.4 ) i i 13 84 Sg 3
1 2 3 4 [ [ ] 7 e 10 13

VCC= pin 16 V1 Yz Y3
GND=Pin 8
~ FUNCTION TABLE
INPUTS OUTPUTS
OE |s, |s, 1 I I, b (PO L P P N S I 7 I 2 B S
H X X X X X X X X X b4 F4 ¥4 y4
L L L Da 02 D1 Do X X X Da 02 D1 Do
L L H X D2 D1 Do D_1 X X 02 D1 D0 D_1
L H L X X D1 Do D_1 0_2 X D1 Do D_1 D_2
L H H X X X Do D_1 D_2 D_a Do D_1 D_2 D_3
H = High voitage level
L « Low wvoltage level
X = Don'tcare
Z = Highimpedance "off” state
Dn = High or Low state of referenced In input
APPLICATION for 16-bit shift up 0,1,2, or 3 places
¢ 1 23 4 5 87 s 80N 72 131418
“ l !
o 111 J — | J—I
Iglalalgly igly lalgtalgh g3 Iglalalgly Igs Islalale h fgls
[ ™ [ sg [P
— 8y —s, — [
F‘ OF 4 O r9 o€ Ok
o1 hY Yo LY YoV %uY Yoh e
So
8y
=3
So 31 Mode o 1123 “ 587 s s om nHus
L L No shift
H L  Shift 1 place
L H  Shift 2 places
H H  Shift 3 places
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APPLICATION for 8-bit end around shift 0,1,2,3,4,5,6,7 places

¢ 1 23

4 5 87

I T
| 1 |
lglalylgly lats lalatalgly laty laglatalgly fg !l latalale ly 12 la
8o S 89 $g
—1 81 — %1 — 81 L]
-4 o < OF OF Of
YoV1 4 Y WhnuY 1 YoM %Y, Yoh 9 Y
So
84
82
$3
o 1 2 3 4 5 6 7
S2 S1 S0 Mode
L L L No shift
L L H Shiftendaround 1
L H L Shift end around 2
L H H Shiftend around 3
H L L  Shiftendaround 4
H L H Shift end around 5
H H L Shift end around 6
H H H  Shiftendaround 7
APPLICATION for 13-bit two's complement scaler
122 1110 9 8 76 5 4 3 21
| I [ {1
13 |_2 .4 |o |1 |2 13 I3 |_2 4 lo |1 |2 i3 [ |_2 14 |° Iy |2 (K
s° s° So
—‘ 31 51 S‘
f OE F OE o -['G OE
3 Yo v 2 V5 1 o1 2 Y3 L Yo e 2 Vs
So .
S
12 11 109 8 76 5 4 3 2 1
S1 So Scale
Lt L +8 1/8
L H +4 1/4
H L +2 12
H H No change 1
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair the useful life of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING UNIT
Voc Supply voltage 0510 +7.0 v
Vin Input voltage 0510 +7.0 v
I Input current 30to +5 mA
Vour Voltage applied to output in High output state 051 +Vcc \
lout Current applied to output in Low output state 48 mA
Ta Operating free-air temperature range Oto+70 °C
TSTG Storage temperature -65 to +150 °C

RECOMMENDED OPERATING CONDITIONS
uMITS
SYMBOL PARAMETER UNIT
Min Nom Max
Vc>c Supply voltage 45 5.0 85 Vv
Vi High-level input voltage 20 v
Vi Low-level input voltage 08 v
Ik Input clamp current -18 mA
lon High-level output current 3 mA
lo Low-level output current 24 mA
Ta Operating free-air temperature range (o] 70 °C

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS' 3 UNIT
Min | Typ“ | Max
’ V.. = MIN, V, = MAX +10%V, 24 v
Vou High-level output voltage © . -
Vi = MIN, I, = MAX +5% Vg 27 | 34
V.- =MIN, V, = MAX +10%V, 0.35 | 0.50 v
VoL Low-level output voltage ce L c«c
Vi = MIN, ‘OL = MAX 5%V 0.35 | 0.50 v
Vi Input clamp voltage Vec = MIN, =k 0.73 | -1.2 v
Input current at maximum _
I input voltage Voo = MAX, V, = 7.0V 100 | pA
Iy High-level input current Voo = MAX, V, = 2.7V 20 KA
W Low-level input current Vee = MAX, VI = 0.5V -1.2 mA
Off-state output current, _ _
lozu High-level voltage applied Voo = MAX, Vg = 2.7V 50 | pA
i
i Off-state output current, V..=MAX, V. =05V 50
oz Low-level voltage applied ce o nA
los Short circuit output current® Ve = MAX 60 -150 | mA
lecu 22 [ 35 | mA
Su current
o F(ﬁ{al) loct Vo = MAX 26 | 41 | mA
lecz 26 42 mA
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicabie type.

2. All typical values are at V.. = 5V, T,=25°C.

3. Not more than one outputq&ould be shorted ata time. For testing Ios, the use of high-speed test apparatus and/or sample-and-hokd techniques are preferable in
order to minimize intemal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a High output may raise the chip temperature
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, 'os tests should be performed last.
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AC ELECTRICAL CHARACTERISTICS
LMITS

To=+25°C To=0°Cto+70°C

Ve =5V Vw =5V £10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF C,_ = S0pF UNIT

RL = 500Q RL = 500Q

Min Typ Max Min Max
toun Propagation delay Waveform 1 30 45 6.0 3.0 7.0 ns
tor A 25 40 55 25 6.5
tow Propagation delay Waveform 1 40 78 10.0 40 11.0 ns
tor, S, oY, 3.0 6.5 85 3.0 9.5
toon Output Enable time to Waveform 2 25 5.0 7.0 25 8.0
tog High or Low level Waveform 3 4.0 70 9.0 40 10.0 ns
tonz Output Disable time to Waveform 2 20 39 55 20 65
toz High or Low level Waveform 3 20 4.0 55 20 6.5 ns
AC WAVEFORMS
Vu
tra Upiz
Y Vu
n — Y o403V
Waveform 3. 3-Stat. Enable Time To L
e T Lol i Dassi Tome From Low Lov
NOTE: For all waveforms, V,, = 1.5V,

TEST CIRCUIT AND WAVEFORMS

o' tw % -~ W
PULSE NEGATIVE v v
OENERATOR PULSE M o 0% 3
ov
- tyw @) “l L_tn_.. o)
Test Circuit For 3-State Outputs T e Fim ""mm
20% 0%
SWITCH POSITION posTve Ve Ve
TEST SWITCH 0% 0%
I tw | o
closed
Pz V= 15V
toa closed M
Input Puise Definition
All other open
DEFINITIONS
R = Load resistor; see AC CHARACTERISTICS for value. FAMILY INPUT PULSE REQUIREMENTS
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep.Rate Wl Y | YL
see AC CHARACTERISTICS for value.
N . 74F 3.0v 1MHz 800ns| 2.5ns | 2.5ns
RT = Termination resistance should be equal to ZOUT of
pulse generators.
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