SN54165, SN54LS165A, SN74165, SN74LS165A
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

OCTOBER 1976 — REVISED MARCH 1988

Complementary Outputs

SN54165, SN54LS165A . . . J OR W PACKAGE

SN74165 . . . N PACKAGE
e Direct Overriding Load (Data) Inputs SN74LS165A . . . D OR N PACKAGE
¢ Gated Clock Inputs (TOP VIEW)
¢ Parallel-to-Serial Data Conversion sH/io [J1 Use[Dvee
CLK [J2  15[JCLK INH
TYPICAL MAXIMUM TYPICAL E[Js D
TYPE  CLOCK FREQUENCY POWER DISSIPATION Fgs 130c
166 26 MHz 210 mwW G (s 1283
‘LS165A 35 MHz 90 mw _HOs upA
ay 7 1o[dser
description GND (|8 9/ JOH
The ‘165 and 'LS165A are 8-bit serial shift registers that
shift the data in the direction of Qp toward Q when SN54LS165A . . . FK PACKAGE
clocked. Parallel-in access to each stage is made (TOP VIEW)
available by eight individual direct data inputs that are
enabled by a low level at the shift/load input. These |° é
registers also feature gated clock inputs and com- ¥'S  Ow
plementary outputs from the eighth bit. All inputs are d % g § 5'
diode-clamped to minimize transmission-line effects, 3
thereby simplifying system design. E[ja 18D .Q
Clocking is accomplished through a 2-input positive- Flls 17[]¢C q>,
NOR gate, permitting one input to be used as a clock- NC e 16[]NC o
inhibit function. Holding either of the clock inputs high G[7 15(]B
inhibits clocking and holding either clock input low with H[ls 14[]A #
the shift/load input high enables the other clock input. 9 =
The clock-inhibit input should be changed to the high = =
level only while the clock input is high. Parallel loading is Ié: 5 4 g 3-',
inhibited as long as the shift/load input is high. Data at
the paraliel inputs are loaded directly into the register logic symbolf
while the shift/load input is low independently of the
levels of the clock, clock inhibit, or serial inputs. SRG8
SH/LD —5:1; C1 [LOAD]
FUNCTION TABLE CLK INH ———f >1 }CZ/—.
[SHIFT/ [ CLOCK oS PARALLEL I:Li:::: ouTPUT o L
ToAD |inwniit| SLOCK | SERIAL T 8 s o SER ::?: 20
T X X X 3...h a b [ A 1D
H L x X Qap QB0 | QHo p 12 g
H L t H X H  Oan| Oga c (13)
H L t L X L Qap Qgn o (14}
H H x X X Qa0 Qo | QHo e 3
F {4)
6 {5) o
n L&l 10 L ) 2"
T This symbol is in accordance with ANSI/IEEE Std. 91-1984 and IEC
Publication 617-12.
Pin numbers shown are for D, J, N, and W packages.
PRODUCTION DATA decuments ceatsin information
current as of publication dats. Products conform to
o o e S A Tegs R 2521
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SN54165, SN54LS165A, SN74165, SN745165A
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

schematics of inputs and outputs
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SN54165, SN54LS165A, SN74165, SN74LS165A
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

logic diagram (positive logic)
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Pin numbers shown are for D, J, N, and W packages.
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SN54165, SN54LS165A, SN74165, SN74LS165A
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

typical shift, load, and inhibit sequences

CLOCK INHIBIT l
SERIAL INPUT L i
]
T AR 1
SHIFT/LOAD
i —
e 1
1
A vl i
B 1S ;
H 1
- '
I, H I ]
D L !
§ 1
]
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T E Iu H l 1
F b !
| |
1
G [l | '
! I
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| 1
OUTPUT Oy r iH HILIHIL[HIL'HI
|
OUTPUT Oy l I L m|L|H|L|H|L|
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|-— INHIBIT —=|' SERIAL SHIFT
LOAD

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

Supply voltage, Vg (see Note 1)

Input voltage: SNB4165, SNTAT65 .. .. ... ..o 55V
SNBALSTB5A, SNZALSTBBA ...\ttt iiiaa et iiaa e

Interemitter voltage {see NOTE 2) . ... ... ...ttt e 55V

Operating free-air temperature range: SN54165, SNBALSI6BA .. .. s —55°Cto 125°C

SNT741665, SNTALSTBEA . .. oo ot eniaaaan e araenns 0°Cto 70°C

SUOrage tEMPEratUNe FANGE . ... ... v e veen o nnn e tts e e s aata et e e ss st s _65°Cto 150°C

NOTES 1. Voltage values, except interemitter voltage, are with respect to network ground terminal.

2. This is the voltage between two emitters of a multiple-emitter transistor. This rating appties for the 165 to the shift/load input in
conjunction with the clock-inhibit inputs.

2-524 Texas ‘?
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SN54165, SN74165
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

recommended operating conditions

SN54165 SN74165 UNIT
MIN NOM MAX | MIN NOM MAX

Supply voltage, Voe 45 5 65 | 4.75 5 5.25 \"
High-level output current, IgHy -800 —800 | kA
Low-level output current, lgp 16 16 [ mA
Clock frequency, fojgck 4] 20 0 20 | MHz
Width of clock input pulse, ty(ciock) o 25 26 ns
Width of load input pulse, ty(ioad) 15 15 ns
Clock-enable setup time, tg,, {see Figure 1} 30 30 ns
Parallel input setup time, tg (see Figure 1) 10 10 ns
Serial input setup time, tg, {see Figure 2} 20 20 ns
Shift setup time, tg, (see Figure 2} 45 45 ns
Haold time at any input, th 0 0 ns
Operating free-air temperature, T o —55 125 0 70 °C

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

N

SN54165 SN74165
PARAMETER TEST CONDITIONS? UNIT
MIN TYPI MAX [ MIN TYPI MAX
V)H High-level input voltage 2 2 \") "
ViL Low-level input voltage 0.8 08] V 3]
Vik Input clamp voltage Ve =MIN, 1= -12mA -1.5 16| V _9
Voo =MIN, Vig=2V, >
Voi High-level output voltage ce IH 24 34 24 34 \ [ }]
ViL=08V, Igy =-800uA o
VoL Low-level output valt Vee =MIN. Viy=2V. 02 04| Vv
ow-level output voltage .
oL P ag VIL=08V. lg=16mA 0.2 04 5 i:]
Iy Input current at maximum input voltage Vee = MAX, V=556V 1 1| mA |__
Shift/load 80 80
[} High-level input current A\ =MAX, V|=24V A
HoTe put curr Gther inputs | °C : 0 a0 *
Shift/load -3.2 -3.2
| Low-level input current Voo = MAX, V=04V mA
i owlevelinputeurr Other inputs | °C ! 16 18
lgs Short-circuit output current § Vce = MAX -20 -55 1 -18 —556 | mA
icc  Supply current Vee = MAX, See Note 3 42 63 42 63§ mA
NOTE 3: With the outputs open, clock inhibit and clock at 4.5 V, and a clock pulse applied to the shift/load input, Igc is measured first
with the parallel inputs at 4,5 V, then with the paraliel inputs grounded,
tFor conditions shown as MIN or MA X, use the appropriate value specified under recommended operating conditions.
tan typical values areat Ve =5 V, Tp = 25°C.
§Not more than one output should be shorted at a time.
switching characteristics, Vcc =5V, Ta =25°C
PARAMETERY FROM To TEST CONDITIONS MIN  TYP MAX|UNIT
(INPUT) (OUTPUT)
fmax 20 26 MHz
1 —_—
PLH Load Any 21 kil ns
1PHL 27 40
t 1
PLH Clock Any Cp = 15pF, R = 400 42, 6 24 ns
tPHL 21 31
See figures 1 thru 3
tPLH 1 17
H Qy ns
tPHL 24 36
tp = 18 27
LH H Qn ns
tPHL 18 27
11"“,( = maximum clock frequency
tp| H = Propagation delay time, tow-to-high-leve! output
tp| = Propagation delay time, high-to-low-levet output
TExas Ry 2525
INSTRUMENTS
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SN54LS165A, SN74LS165A
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

recommended operating conditions

SN54LS165A SN74LS165A UNIT
MIN NOM MAX MIN NOM MAX
vee Supply voltage 4.5 5 5.5 4.75 5 525 A
ViH High-level input voltage 2 2 v
Vit Low-leve! input voltage 0.7 0.8 v
\OH High-level output current -0.4 -0.4 mA
oL Low-level output current . 4 8 | mA
felock Clock frequency 0 25 o] 25 | MHz
twiclock) Width of clock input pulse (See Figure 1} clock high 15 18 ns
clock low 25 25
: . clock high 25 26
tw{load) Width of load input pulse <iockTow 7 17 ns
tsu Clock-enable setup time (See Figure 1) 30 30 ns
tsu Parallel input setup time {See Figure 1) 10 10 ns
tsu Serial input setup time (See Figure 2) 20 20 ns
tgy Shift setup time (See Figure 2) 45 45 ns
th Hold time at any input 0 0 ns
TaA Operating free-air temperature -55 125 0] 70 °C

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

PARAMETER TEST CONDITIONS SNS4LS165A SN74LS165A UNIT
MIN TYP: MAX | MIN TYP$ MAX
ViK Ve = MIN,  Tj= - 18mA 15 15| v
VoH Vee = MIN. - Vi =2V, Vi = MAX. 25 35 27 35 v
loH = —0.4mA
N Vee = MIN Vi = 2V oL = 4mA 0.25 04 02504
oL V)L = MAX, oL = BmA 035 05
N Vce = MAX, V(= 7V 01 0.1 | mA
TH Voo = MAX, V)= 2.7V 20 20 | wA
i Vee = MAX, Vi=04v -0.4 ~-0.4 mA
Toss Vee = MAX ~70 ~700 | -20 ~100 | mA
Icc Vce = MAX, SeeNote 3 18 30 18 30 mA

NOTE 3 With the outputs open, clock inhibit and clock at 4.5 V., and a clock putse applied to the shift load mnput. IgC 1s measured first with the parallel inputs
at 4.5V, then with the parallel inputs grounded
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions

$ All typical values are atVee = 5V, Ta = 25°C
§ Not more than one output should be shorted at a ime, and the duration of the short-circuit should not exceed one second

switching characteristics, Ve =5 V, TA=25°C

PARAMETERY FROM To TEST CONDITIONS
{(INPUT) {OUTPUT) MIN TYP  MAX | UNIT
fmax 25 35 MHz
t ——
PLH Load Any 2 35 ns
tpHL 26 35
t Ry = 2k, =
PLH Clock Any L=2 CL=15pF 14 25 ns
tPHL See Figures 1 thru 3 16 25
tpLH 13 25
" H Qp ns
PHL 24 30
tPLH — 19 30
H Qy ns
TPHL 17 25

frmax = maximum clock freauency
tpL = Propagation delay time, low-to-high-ievel output
tpH L = Propagation deday time, high-to-low-level output

*
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SN54165, SN54LS165A, SN74165, SN74LS165A
PARALLEL-LOAD B-BIT SHIFT REGISTERS
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