SN54F350, SN74F350
4-BIT SHIFTER WITH 3-STATE OUTPUTS

02932, MARCH 1987— REVISED JANUARY 1989

Shifts 4-Bits of Data to 0, 1, 2 or 3 Places
Under Control of Two Select Lines

Three-State Outputs for Bus Organized
Systems

Package Options Include Plastic ““Small
Outline’’ Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil
DIPs

Dependable Texas Instruments Quality and
Reliability

description

This device is operationally equivalent to a
4-input multiplexer with the inputs connected so
that the select code causes shifts of the data
word. This makes it possible to perform shifts
of 0, 1, 2, or 3 places on words of any length,
with suitable interconnection.

A 7-bit data word is introduced at the D inputs
and is shifted according to the code applied to
the select inputs SO and S1. YO through Y3 are
3-state outputs controlled by an output enable,
OE. When OE is low, the outputs follow the
selected data inputs; when OE is high, the
outputs are in a high-impedance state. This
feature aflows shifters to be cascaded on the
same output lines or to a common bus. The shift
function can be logical with zeroes pulled in at
either or both ends of the shifting field,
arithmetic with the sign bit repeated during a
shift down, or end-around with the data word
forming a continuous loop.

FUNCTION TABLE

INPUTS OUTPUTS
[3 st so Yo Y1 Y2 VY3
H X X z z z z
L L L DO D1 D2 D3
L L H D-1 DO D1 D2
L H L D—-2 D—1 DO D1
L H H D—3 D—2 D—1 DO
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logic equations

Data Sheets J\®

YO =S0STDO +S03TD—1 +350S1D-2 + SOS1D-3
Y1 =3035TD1 +S03TD0O + S0S1D—1 + SOS1D-2

Y2 =505702 + S0O3TD1 + 50 S1 DO + SO S1D—1
Y3 =50351D3 + SOSTD2 + S0S1D1 + SO S1 DO
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SN54F350, SN74F350
4-BIT SHIFTER WITH 3-STATE OUTPUTS

logic symbolt logic diagram (positive logic)
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absolute maximum ratings over operating free-air temperature range {unless otherwise noted}
SUPPIY VOIAGE, VCC « - o v v ov e s e e m e ~-05Vto?7V
INPUL VORAGEE . o o o ettt e it e -12Vto?7V
INPUL CUITBINE .« . o v e et e e et e e e e e e s —-30 mA to 5 mA
Voltage applied to any output in the disabled or power-off state . ............. -0.6Vtob5V
Voitage applied to any outputin the highstate . . .............. ..o -0.5 Vto Vce
Current into any output in the low state: SNB4F350 . .......... ... ... 40 mA
SNT7AF380 . . .. e 48 mA
Operating free-air temperature range: SNB4F350 .. ....................... -55°C to 125°C
SN7ZAF350 ... e 0°C to 70°C
Storage teMPErature FANGE . . . .« o« oo v e v e rran e s s -65°C to 1650°C
$The input voltage ratings may be exceeded provided the input current ratings are observed.
’
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SN54F350, SN74F350
4-BIT SHIFTER WITH 3-STATE OUTPUTS

recommended operating conditions

SN54F350 SN74F350 UNIT
MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage 4.5 5 5.6 4.5 5 5.6 A
ViH High-level input volitage 2 2 \4
ViL Low-level input voltage 0.8 0.8 \
hK tnput clamp current -18 -18 mA
IoH High-level output current -3 -3 mA
loL Low-level output current 20 20 mA
Ta QOperating free-air temperature -55 125 0 70 °c
elactrical characterisitcs over recommended operating free-air temperature range (unless otherwise
noted)
SN54F350 SN74F350
PARAM TEST CONDITION: NIT
ARAMETER ¢ ONS MIN_TYPT WMAX | MIN_TVPT MaAx | U
ViK Vee =45V, || = —18 mA 1.2 1.2 Y
lpH = —1 mA 2.5 3.4 2.5 3.4
V =45V
VoH cC =48V Im T Tama 24 33 24 33 v 2
Any outputl Vgg =475V, gy = —1 mAto -3 mA 2.7
oL = 20 mA 030 0.5
v Vi =45V v
oL cc loL = 24 mA 035 05 a
lozH Vgc =55V, Vg =27V 50 50 uA [+4]
1021 VeCc =55V, Vg = 05V ~50 ~50 | A g
I Vec =55V, Vi=7V 0.1 0.1 | mA )
M Vcc =565V, Vi=27V 20 20 [ uA ©
T8 Vgg =55V, V=05V -1.2 -1.2 mA -
los? Vec =55V, Vg =0 - 60 -150 | -60 -150 | mA g
IccH Outputs high 22 35 22 35
iccL Veg = 5.5 V | Outputs low 27 41 27 41 mA
lccz Qutputs off 26 42 26 42
switching characteristics (see Note 1) B
Vee =5V, Vee = 45Vtab5YV,
CL = 50 pF, Cp = 50 pF,
R1 = 500 Q, R1 = 500 ,
FROM TO
PARAMETER (INPUT) (OUTPUT) R2 = 500 0, R2 = 500 Q, UNIT
Ta = 25°C TA = MIN to MAXS
‘F350 SN54F350 SN74F350
MiIN TYP MAX MIN MAX MIN MAX
L . . . .
PLH Data Any Y 2.2 4.1 6 3 7.5 2.2 7 ns
tPHL Any D 1.7 36 55| 25 7] 1.7 6.5
tPLH 3.2 7.4 10 4 13 3.2 11
0, 81 Any Y
tPHL S v 22 61 85 3 0 | 2.2 5| ™
t 1.7 4. .5 . . 8
PZH BE Any Y 8 7 2 8.5 1.7 ns
tpzZL 3.2 6.6 9 4 11 3.2 10
1] 1.2 3.5 5.5 2 7 1,2 .
PHZ OF Any Y 55 ns
tpiz 1.2 36 55 2 86| 1.2 6.5

T All typical values are at Vo = 5V, T4 = 25°C.
#Not more than one output should be shorted at a time and the duration of the short circuit shouid not exceed one second.
5 For conditions shown as MIN or MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 1: Load circuits and waveforms are shown in Section 1.
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