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• Complementary Outputs

• Direct Overriding Load (Data) Inputs

• Gated Clock Inputs

• Parallel-to-Serial Data Conversion

• Package Options Include Plastic
Small-Outline (D) Packages, Ceramic Chip
Carriers (FK), and Standard Plastic (N) and
Ceramic (J) 300-mil DIPs

 

description

The ′ALS165 are parallel-load 8-bit serial shift
registers that, when clocked, shift the data toward
serial (QH and QH) outputs. Parallel-in access to
each stage is provided by eight individual direct
data (A–H) inputs that are enabled by a low level
at the shift/load (SH/LD) input. The ′ALS165 have
a clock-inhibit function and complemented serial
outputs.

Clocking is accomplished by a low-to-high
transition of the clock (CLK) input while SH/LD is
held high and the clock inhibit (CLK INH) input is
held low. The functions of CLK and CLK INH are
interchangeable. Since a low CLK and a
low-to-high transition of CLK INH also
accomplishes clocking, CLK INH should be
changed to the high level only while CLK is high.
Parallel loading is inhibited when SH/LD is held
high. The parallel inputs to the register are
enabled while SH/LD is low independently of the
levels of the CLK, CLK INH, or serial (SER) inputs.

The SN54ALS165 is characterized for operation over the full military temperature range of –55°C to 125°C. The
SN74ALS165 is characterized for operation from 0°C to 70°C.

FUNCTION TABLE

INPUTS
FUNCTION

SH/LD CLK CLK INH
FUNCTION

L X X Parallel load

H H X No change

H X H No change

H L ↑ Shift†

H ↑ L Shift†

† Shift = content of each internal register shifts
toward serial outputs. Data at SER is shifted
into first register.
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PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily include
testing of all parameters.
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logic symbol †
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† This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for the D, J, and N packages.

logic diagram (positive logic)
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Pin numbers shown are for the D, J, and N packages.
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typical shift, load, and inhibit sequences
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Inhibit Serial Shift

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) †

Supply voltage, VCC  7 V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Input voltage, VI  7 V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Operating free-air temperature range, TA: SN54ALS165  –55°C to 125°C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

SN74ALS165  0°C to 70°C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Storage temperature range  –65°C to 150°C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

† Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
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recommended operating conditions

SN54ALS165 SN74ALS165
UNIT

MIN NOM MAX MIN NOM MAX
UNIT

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V

VIH High-level input voltage 2 2 V

VIL Low-level input voltage 0.7 0.8 V

IOH High-level output current –0.4 –0.4 mA

IOL Low-level output current 4 8 mA

fclock Clock frequency 0 35 0 45 MHz

t (CLK) Pulse duration CLK (see Figure 1)
CLK high 14 11

nstw(CLK) Pulse duration, CLK (see Figure 1)
CLK low 14 11

ns

tw(load) Pulse duration, SH/LD low CLK low 15 12 ns

tsu1 Setup time, clock enable (see Figure 1) 15 11 ns

tsu2 Setup time, parallel input (see Figure 1) 11 10 ns

tsu3 Setup time, serial input (see Figure 2) 11 10 ns

tsu4 Setup time, shift  (see Figure 2) 15 10 ns

th Hold time at any input 4 4 ns

TA Operating free-air temperature –55 125 0 70 °C

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS
SN54ALS165 SN74ALS165

UNITPARAMETER TEST CONDITIONS
MIN TYP† MAX MIN TYP† MAX

UNIT

VIK VCC = 4.5 V, II = –18 mA –1.5 –1.5 V

VOH VCC = 4.5 V to 5.5 V, IOH = –0.4 mA VCC –2 VCC –2 V

VOL VCC = 4 5 V
IOL = 4 mA 0.25 0.4 0.25 0.4

VVOL VCC = 4.5 V
IOL = 8 mA 0.35 0.5

V

II VCC = 5.5 V, VI = 7 V 0.1 0.1 mA

IIH VCC = 5.5 V, VI = 2.7 V 20 20 µA

IIL VCC = 5.5 V, VI = 0.4 V –0.1 –0.1 mA

IO‡ VCC = 5.5 V, VO = 2.25 V –20 –112 –30 –112 mA

ICC VCC = 5.5 V, See Note 1 12 24 12 24 mA

† All typical values are at VCC = 5 V, TA = 25°C.
‡ The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, IOS.
NOTE 1: With the outputs open, CLK INH and CLK at 4.5 V, and a clock pulse applied to SH/LD, ICC is measured first with the parallel inputs at

4.5 V, then with the parallel inputs grounded.
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switching characteristics (see Figures 1, 2, and 3)

PARAMETER
FROM

(INPUT)
TO

(OUTPUT)

VCC = 4.5 V to 5.5 V,
CL = 50 pF,
RL = 500 Ω,
TA = MIN to MAX † UNIT(INPUT) (OUTPUT)

SN54ALS165 SN74ALS165

MIN MAX MIN MAX

fmax 35 45 MHz

tPLH
SH/LD Any

4 23 4 20
ns

tPHL
SH/LD Any

4 23 4 22
ns

tPLH
CLK Any

3 14 3 13
ns

tPHL
CLK Any

3 15 3 14
ns

tPLH
H QH

3 14 3 13
ns

tPHL
H QH

3 18 3 16
ns

tPLH
H QH

2 17 2 15
ns

tPHL
H QH

3 17 3 16
ns

† For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

PARAMETER MEASUREMENT INFORMATION

tw(load) tw(load)

(disable while
clock is high)

3.5 V

0.3 V

3.5 V

0.3 V

3.5 V

0.3 V

3.5 V

0.3 V

VOH

VOL

VOH

VOL

Vref

tsu1

tw(CLK) tw(CLK)

tsu2

tsu2

Vref

tPHL tPLH tPHL tPLH tPHL tPLH

VrefVref

tPLH tPHL tPLH tPHL tPLH tPHL

Vref

CLK INH

CLK

F and H
Inputs

(see Notes
 A and B)

SH/LD

Output
QH

Output
QH

Vref Vref Vref

Vref Vref Vref Vref

Vref Vref Vref

Vref Vref Vref

Vref Vref Vref Vref Vref

NOTES: A. The remaining six data inputs and SER are low.
B. Prior to test, high-level data is loaded into the H input.
C. The input pulse generators have the following characteristics: PRR ≤ 1 MHz, duty cycle ≤ 50%, tr = tf = 2 ns.
D. Vref = 1.3 V

Figure 1. Voltage Waveforms
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PARAMETER MEASUREMENT INFORMATION

3.5 V

3.5 V

0.3 V

0.3 V

3.5 V

0.3 V
tn

tsu3

tsu4

tsu3

CLK

SER

VrefSH/LD

Vref

VrefVref

NOTES: A. The eight data inputs and CLK INH are low. Results are monitored at QH at tn + 7.
B. The input pulse generators have the following characteristics: PRR ≤ 1 MHz, duty cycle = 50%, tr = tf = 2 ns.
C. Vref = 1.3 V

Figure 2. Voltage Waveforms

Test
Point

RL

From Output
Under Test

CL
(see Note A)

NOTE A: CL includes probe and jig capacitance.

Figure 3. Load Circuit for Switching Tests
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Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products to the specifications applicable at the time of sale in
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CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
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safeguards must be provided by the customer to minimize inherent or procedural hazards.

TI assumes no liability for applications assistance or customer product design. TI does not 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 TI covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI’s publication of information regarding any third
party’s products or services does not constitute TI’s approval, warranty or endorsement thereof.
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l Complementary Outputs  

l Direct  Overr iding Load (Data)  I nputs  

l Gated Clock I nputs  

l Parallel- to-Serial Data Conversion  

l Package Opt ions I nclude Plast ic Sm all - Out line (D)  Packages, Ceram ic Chip Carriers (FK) , 

and Standard Plast ic (N)  and Ceram ic (J)  300- m il DI Ps 

The 'ALS165 are parallel- load 8- bit  serial shift  registers that , when clocked, shift  the data 
toward ser ial (Q

H
 and Q\

H
)  outputs. Parallel- in access to each stage is provided by eight  

individual direct  data (A-H)  inputs that  are enabled by a low level at  the shift / load (SH/ LD\ )  

input . The 'ALS165 have a clock- inhibit  funct ion and complemented serial outputs.  

Clocking is accomplished by a low -to- high t ransit ion of the clock (CLK)  input  while SH/ LD\  is 

held high and the clock inhibit  (CLK I NH)  input  is held low. The funct ions of CLK and CLK I NH 
are interchangeable. Since a low CLK and a low -to- high t ransit ion of CLK I NH also 

accomplishes clocking, CLK I NH should be changed to the high level only while CLK is high. 
Parallel loading is inhibited when SH/ LD\  is held high. The parallel inputs to the register are 

enabled while SH/ LD\  is low independent ly of the levels of the CLK, CLK I NH, or serial (SER)  
inputs. 
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The SN54ALS165 is character ized for operat ion over the full m ilitary tem perature range of -
55° C to 125° C. The SN74ALS165 is character ized for operat ion from  0 °C to 70° C.  

To view the following docum ents, Acrobat  Reader 3.x is required. 

To download a document  to your hard drive, r ight -click on the link and choose 'Save'.  

Full datasheet  in Acrobat  PDF:  sdas157b.pdf (114 KB)  ( Updated:  12/ 01/ 1994)  

Full datasheet  in Zipped PostScript :  sdas157b.psz (102 KB)  

View Applicat ion Reports for Digital Logic 

l Advanced Schot tky (ALS and AS)  Logic Fam ilies (SDAA010 -  Updated:  08/ 01/ 1995)  

l Bus- I nterface Devices With Output -Damping Resistors Or Reduced -Drive 

Outputs (SCBA012A -  Updated:  08/ 01/ 1997)  

l Designing With Logic (SDYA009C -  Updated:  06/ 01/ 1997)  

l I nput  and Output  Characterist ics of Digital I ntegrated Circuits (SDYA010 -  Updated:  

10/ 01/ 1996)  

l Live I nsert ion  (SDYA012 -  Updated:  10/ 01/ 1996)  

l Docum entat ion Rules (SAP)  And Ordering I nformat ion  (SZZU001B, 4 KB -  Updated:  

05/ 06/ 1999)  

l Logic Select ion Guide Second Half 2000  (SDYU001N, 5035 KB -  Updated:  04/ 17/ 2000)  

l MicroStar Junior BGA Design Summary (SCET004, 167 KB -  Updated:  07/ 28/ 2000)  

l More Power I n Less Space -  Technical Art icle (SCAU001A, 850 KB -  Updated:  03/ 01/ 1996)  
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ORDERABLE 
DEVI CE

PACKAGE PI NS
TEMP 
( º C)

STATUS

BUDGETARY 
PRI CE 

US$/ UNI T 
QTY= 1000+

PACK 
QTY

DSCC 
NUMBER

PRI CI NG/ AVAI LABI LI TY

SNJ54ALS165FK FK 20
- 55 
TO 

125
ACTI VE 9.87 165

5962-
89574012A

Check stock or  order

SNJ54ALS165J J 16
- 55 
TO 

125

ACTI VE 6.44 1
5962-

8957401EA
Check stock or  order

SNJ54ALS165W W 16
- 55 
TO 

125
ACTI VE 8.94 1

5962-
8957401FA

Check stock or  order
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