MC74HC165A

8-Bit Serial or
Parallel-Input/
Serial-Output Shift Register

High-Performance Silicon-Gate CMOS

The MCT4HC165A 1s identical in pinout to the L5165, The device
inputs are compatible with standard CMOS outputs; with pullup
resistors, they are compatible with LSTTL outputs.

This device is an B—bit shift register with complementary outputs
from the last stage. Data may be loaded into the register either in
parallel or in serial form. When the Serial Shift/Farallel Load input is
low, the data is loaded asynchronously in parallel. When the Serial
Shift/Parallel Load input 1s high, the data 15 loaded senally on the
rising edge of either Clock or Clock Inhibit (see the Function Table).

The 2—mmput NOE clock may be used either by combining two
independent clock sources or by designating one of the clock inputs to
act as a clock inhibit.

Features

Dutput Drive Capability: 10 LSTTL Loads

Dutputs Directly Interface to CMOS, NMOS, and TTL

Dperating Voltage Range: 2.0to 6.0 V

Low Input Current: 1 pA

High Noise Immunity Charactenistic of CMOS Devices

In Compliance with the Requirements Defined by JEDEC Standard

No.7TA

® Chip Complexity: 286 FETs or 71.5 Equivalent Gates

& NLV Prefix for Automotive and Other Applications Requiring
Unique Site and Control Change Requirements; AEC—Q100
Qualified and PPAP Capable

® These Devices are Pb—Free, Halogen Free and are RoHS Compliant

ON Semiconductor”

www.onsemi.com

PDIP-16
M SUFFIX
CASE 648

S0IC-16
D SUFFIX
CASE 7T51B

TSS0P-16
DT SUFFIX
B CASE 948F

QFN16
MM SUFFIX
CASE 485AW

=
i

W, Ww

MARKING
DIAGRAMS

16
[Tl W Wl al il

MCT4HC165AN
o AWLYYWWG

I & bl Bl B Bl B
1

P

16
ARAARAAAA

HC165AG

AWLYWW

1

186
AAAAARA
HC

o =
tHEHHEEE

1654
ALYW=

=] L

Assambly Lo-

Wafer Lot
Yaar
Work Week

[Nn%;aﬂ:crmal%f el 22 cation)

ORDERING INFORMATION
See detsiled ordering and shipping information in the package
dimensions section on page 6 of this data sheset.
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Figure 2. Logic Diagram
FUNCTION TABLE
Inputs Internal Stages Output
Serial Shift/ Clock
Parallel Load Clock Inhilbit Sa A-H Qp Qg Qn Operation
L X X X a..h a b h Asynchronous Parallel Load
H a L L X L Qagn Qga e
H r L H " H Qan Qe Serial Shift via Clock
H L e L x L Qan Qgn o .
H L r H " H Qan Qe Serial Shift via Clock Inhibit
: i:‘ : i i Mo Change Inhibited Clock
H L L X X Mo Change Mo Clock

X =don’l care

Qan = Qza = Data shifted from the preceding stage
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MAXIMUM RATINGS

Symbaol Parameter Value Unit
Ver DC Supply Voltage (Refarenced to GND) -05to+ 7.0 W
Vin DC Input Vaoltage (Referenced to GND) -05t0Vee+05 W
Voaut DC Output Voltage (Referenced to GND) -0510 Vps + 0.5 W
lin DC Input Current, per Pin + 20 mé,
bt DC Output Currant, par Pin +25 mA
lee DC Supply Current, Ve and GND Pins + 50 mé,
Po Power Dissipation in Stll Air Plastic DIPt 750 mW
S0IC Packaget 500
TSS0P Packaget 450
Tatg Storage Temperature =65t + 150 i+
T Lead Temperature, 1 mm from Casea for 10 Seconds G
(Plastic DIP, SOIC or TSS0P Package) 260

Stresses exceeding those listed in the Maximum Ratings table may damage the devica. If any of
these limits are excesded, device functionality should not be assumed, damage may occur and
rellability may be affected.

tDerating — Plastic DIP: = 10 mW/™C from 65° to 125°C

S0IC Package: — T mW/*C from 65 to 125°C
TSSOP Package: - 6.1 mW/*C from 65° to 125°C

RECOMMENDED OPERATING CONDITIONS

Symbaol Parameter Min Max Unit
Ve DC Supply Voltage (Referenced to GND) 20 6.0 W
Vime Vour | DC Input Volage, Output Voltage (Referanced 1o 1] Viee v
GND)
L Operating Temperature, All Package Types =55 +125 i+
L, b Input Rise and Fall Time Vep =20V Li] 1000 ns
(Figure 1) Vep =30V 0 GO0
Vep =45V 0 500
Vep =60V 400

Functional operation above the stresses listed in the Recommended Operating Ranges is not
implied. Extended exposure (o stresses bayond tha Recommended Operating Ranges limits may
affect device reliability.

DC ELECTRICAL CHARACTERISTICS (Voltages Referencad to GND)

This device contains protection
circuitry to guard against damage
due to high static voltages or electric
fields. However, precautions must
be taken 1o avoid applications of any
voltage higher than maximum rated
voltages to this high=impedance cir-
cuit. For proper operation, Vi, and
Vo should be constrained to the
range GND < (Vi or Viau) = Viee.

Unused inputs must always be
tied to an appropriate logic voltage
level (e.g., either GND or Veg)
Unused outputs must be left open.

v Guaranteed Limit
cc
Symbol Parameter Test Conditions v =55t0 25°C = B85°C = 125°C | Unit
Vil Minimum High-Leval Input Vaur=01VorVee =01V 20 15 15 15 W
Voltage laut] = 20 nA 30 21 21 21
4.5 315 315 315
6.0 4.2 42 42
ViL Maximum Low=Level Input Vour=01VorvVee-01V 2.0 0.5 0.5 0.5 W
Voltage o] = 20 nA 3.0 0.9 049 0.8
45 1.35 1.35 1.35
6.0 1.80 1.80 1.80
Von Minimum High-Level Output | Vi, =V or V), 20 18 1.9 18 W
Voltage [low| = 20 nA 45 4.4 4.4 44
6.0 59 59 589
Vi =VigorVy  |lgyl = 24maA | 3.0 248 234 220 W
llow = 40ma | 45 398 3.84 370
laut] = 52 m& | 6.0 548 534 520
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DC ELECTRICAL CHARACTERISTICS (Vaoltages Referenced to GNDY

Vee Guaranteed Limit
Symbol Parametar Tast Conditions v =55to0 25°C = B5*C = 125°C Unit
WL Maxdmum Low=Level Output | W, = Vg or V), 2.0 0.1 0.1 0.1 W
Voltage laut] = 20 nA 45 0.1 0.1 0.1
6.0 0.1 0.1 0.1
Vig=WVigorViL  |lgwl = 24 ma& | 3.0 0.26 0.33 0.40
low| = 40ma | 45 0.26 0.33 0.40
ol = 52 mA | 6.0 0.26 0.33 0.40
lin Maximurm Input Leakage Vin = Ve or GND 6.0 +0.1 =10 +1.0 wh
Current
lee Maximum Cuisscent Supply | Vi, = Ve or GND 6.0 4 40 160 e
Current (per Packaga) loe = 0 uiy

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product
paerformance may not ba indicated by the Electrical Characteristics if operated under different conditions.

AC ELECTRICAL CHARACTERISTICS (C_ = 50 pF. Input t = ty = & ns)

v Guaranteed Limit
cc
Symbol Paramater v =5510 25°C = 85°C = 125°C | Unit
 f— Maximum Clock Frequency (50% Duty Cycle) 20 ] 4.8 4 MHz
(Figures 1 and 8) 30 18 17 15
45 30 24 20
6.0 35 2B 24
L H, Maximum Propagation Delay, Clock (or Clack Inhibit) to Qy or Ty 20 150 190 225 ns
tpHL (Figures 1 and 8) 30 52 63 65
45 K] 38 45
6.0 26 33 38
tpry, | Maximum Propagation Delay, Seral ShiftParallel Load to O or Ty | 2.0 175 220 265 ns
tpHL {Figures 2 and 8) 3.0 58 TO T2
4.5 35 ES) 53
6.0 30 a7 45
tp | Maximum Propagation Delay, Input H to Oy or Ty 20 150 190 225 ns
tpHL (Figures 3 and B) 3.0 52 B3 65
45 30 38 45
6.0 26 33 38
ITLH. Maximum Output Transition Time, Any Output 2.0 75 95 110 ns
ITHL (Figures 1 and 8) 30 7 32 36
45 15 19 22
6.0 13 16 19
Cin Maximum Input Capacitance - 10 10 10 pF
Typical @ 25°C, Ve =50V
Cpo Power Dissipation Capacitance (Per Package)* 40 pF

*Used to determine the no-lead dynamic power consumption: Pp = Cpp Vee?f + loe Vee.



TIMING REQUIREMENTS (Inputt, = t; = 6 ng)

Guaranteed Limit

Vee
Symbol Parameter v =551t025°C | = 85°C | = 125°C | Unit
tay Minimum Setup Time, Parallel Data Inputs to Serial ShiftParallel Coad 20 75 a5 110 ns
{Figure 4) 30 30 40 55
45 15 19 22
6.0 13 16 19
tay Minimurm Setup Time, Input SA to Clock {or Clack Inhibit) 2.0 75 a5 110 ns
{Figure 5) 30 30 40 55
4.5 15 19 22
6.0 13 16 19
tay Minimum Setup Time, Serial ShifvParallel Coad to Clock (or Clock Inhibit) | 2.0 75 a5 110 ns
{Figura &) 30 30 40 55
4.5 15 19 22
6.0 13 16 19
Loy Minimurm Setup Time, Clock to Clock Inhibit 20 75 a5 110 ns
{Figure 7) 30 30 40 55
4.5 15 19 22
6.0 13 16 19
iy, Minimum Hold Time, Sarial ShiftFarallel Load to Parallel Data Inputs | 2.0 5 5 & it
{Figure 4) 30 5 5 5
4.5 5 5 5
6.0 5 5 5
1y, Minimum Hold Time, Clock (or Clock Inhibit) to Input SA 20 5 5 5 ns
{Figure 5) 30 5 5 5
45 5 5 5
6.0 5 5 5
Iy, Minimum Hold Time, Clock (or Clock Inhibit) to Sedal ShiftFaraliel Load 20 5 5 5 s
{Figure &) 30 5 5 5
45 5 5 5
6.0 5 5 L
trae Minimum Recovery Time, Clock o Clock Inhibit 20 75 a5 110 ns
{Figure 7) 30 30 40 55
45 15 19 22
6.0 13 16 19
tw Minimum Pulse Width, Clock (or Clock Inhibit) 20 T0 a0 100 ns
{Figure 1) 30 27 32 36
45 15 19 22
6.0 13 16 19
Ly Minimum Pulse width, Serial ShiftParaliel Load 2.0 T0 a0 100 ns
{Figure 2) 30 27 32 36
45 15 19 22
6.0 13 16 19
I, b Maximum Input Rise and Fall Times 2.0 1000 1000 1000 ns
{Figure 1) 30 800 800 800
45 500 500 500
6.0 400 400 400
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NOTES:

1. DIMERSIOHING AND TOLERANCING PER ANSI

I 4. DIMERSIONS A AND B DO ROT INCLUDE MOLD
PROTRLISION.

1Ij_H_ AHEAAAA —T 2. CONTROLUNG DMENSION. ULLWETER.

ol

4. MAXBMUM WOLD PROTRUSION 0.15 [0.008) PER SIDE.

ParL & DIMENSIDN O DOES NOT INCLUDE DAMBAR
PROTALISION, ALLOWABLE DAMBAR PROTRLISION
8 J l[‘EH“ﬁ[“-mm@[B@l SHALL BE 0127 [1L0GS) TOTAL I EXCESS OF THE D
CONDITION.
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DIMENSIONS: MILLIMETERS



