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4-BIT SHIFTER WITH 3-STATE DUTPUTS

02932, MARCH 1987 — REVISED JANUARY 7982

® Three-State Qutputs for Bus Organized
Systems
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® Package Options Include Plastic *'Small
Qutline”” Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil
DIPs

¢ Dependable Texas Instruments Quality and
Reliability

This device is operationally equivalent to a
4-input muitipiexer 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 iength,
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 $1. YO through Y3 are
3-state outputs controlled by an output enable,

CE. 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 allows shifters to be cascaded an the
sarne cutputlines or to a cammon 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 a2 continuous loop.

FUNCTION TABLE

INPUTS OUTPUTS
OE s1 S0 Y0 ¥l Y2 Y3
H X X z z z z
L L L D0 ©1 D2 D3
L L H D—1 DO D1 D2
L H L D—-20—~1 DD DM
L H H D-3 D-2 D—-1 DO
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NC —No internal connection

logic equations

Y0 =505TD0 + 5051 D-1+ 5051 D-2 +5S051D-3
Y1 =505701 + 805700 + 80S10-1 + S051D-2
Y2 = 505702 + SOSTD1 + 505100 + SOST 0T
Y3 = 5051 D3 + 5051 D2 + SO St D1 + S0S1D0

PRODUCTION DATA documents contain informatien
current as of publication dste. Products conform to
specifications per the terms of Texas Instrumaenis
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standard warranty. Production progessing dogs not
necesserily include testing of all parameters.
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logic symbol T logic diagram {positive logic)
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absolute maximum ratings over operating free-air temperature range {unless otherwise noted)

Supply voltane, VG - v - o vt e et e e e -0.5Vio7V
INPUL VOMBAE T .« o o e e e -1.2Vto 7V
INPUL GUITEAT . L . L o i e e e e e e e e e e e -30 mA to 5 mA
Voltage applied to any output in the disabled or power-off state .............. -0.5Vtob5bV
Voltage applied to any output in the highstate . . . ... . ..... ... ... ... . ... -0.5 Vto Ve
Current into any output in the low state: SNB4F350 . ....... ... .. ... .. o 40 mA
SN7AF350 . . . . e s 48 mA

Qperating free-air temperature range: SNB4F3580. .. ... . ... ... .. ... v -55°C 10 125°C
SNT7AF350 . ... ... e e 0°C to 70°C

Storage temMperature range . .. ... ... r i m e -65°C to 150°C

tThe input voltage ratings may be exceeded provided the input current ratings are abserved.
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recommended operating conditions

SNBAF3E0 SN74F350
MIN  NOM  MAX MiN  NOM  MAX URiT
Voo Supply valtage 4.5 5 551 4.5 5 55 v
ViH High-level input voltage 2 2 v
ViL Low-level input vahage 0.8 0.8 v
(TS Input clamp current -1B -18 mA
loH High-tevel autput current -3 -3 mA
1oL Low-level output current 20 20 mA
Ta  Operating free-air temperature D 125 o) 70 oC
electrical characterisitcs over recommended operating free-air temperature range {unless otherwise
noted)
SN54F350 ENT4F350
PARAMETER TEST COMDITIONS R TP MAX N TYeT  MAX UNIT
ik B Vg = 45V, || = <18 mA 1.2 —1.2 v
Veg = 4.5 V IgH = -1 mA 25 3.4 25 3.4
VoH IgH = -3 mA 2.4 33 2.4 33 v
“Any output| Vog = 4.75 V, lgy = -1 mA to —3 mA 2.7
oL = 20 mA 030 06
VoL vee = 4.8V & ~ 24 mA o35 05|
lazH Voo =55V, Vg =27V 50 50 HA
lozL Ve =85V, Vo =058V -50 -30 rA
Iy Voo =58V, V=7V 0.1 Q.1 mA
Y Vee = 5.6V, V) =27V 20 20 | uA
L Vec =85V, V=05V -1.2 -1.2 | ma
Ipg? Vee =55V, vg=0Q -60 -150 | -60 ~150 | mA
IceH Outputs high 22 35 22 35
lcel Ve = 5.5 V | Outputs low 27 41 27 41 mA
lccz Qutputs off 26 42 26 42
switching characteristics {see Note 1)
Veg = 5 V. Voe = 45V 16 5.5V,
€L = 50 pF, CL = 50 pF,
PARAMETER | oM 0 R2 - 5004, K2 - 5000 UNIT
[INPUT} {OUTPUT)
Ta = 25°C Ta = MIN to MAXS
'F350 SNB4F350 SN74F350
MIN TYP MAX Min MaX MIN MAX
1PLH Data 2.2 4.1 B 3 7.5 2.2 7
Any Y ns
tPHL Any D 1.7 3.6 8.5 2.5 7 1.7 6.5
tpLH S0, §1 Any Y 3.2 7.4 10 4 13 3.2 11 ns
tpyL 22 6.1 BS 3 10 | 2.2 9.5
tP7H o Ay Y 1.7 4.5 7 258 85 | 1.7 8 .
tpzL 3.2 6.6 5 4 11| az 10
pHZ oE Any Y 1.2 3.6 5.5 2 7 1.2 6.5 ns
pLe 1.2 3.6 5.5 2 8.5 1.2 6.5

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

#Not more than one output should be shorted at a time and the duration of the short circuit should nat exceed one secand.
$ For conditions shown as MIN ar MAX, use the appropriate value specified under Recommended Operating Conditions.
NOTE 1: Load circuits and waveforms are shown in Saction 1.
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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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