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74VHC164
8-Bit Serial-In, Parallel-Out Shift Register

Features General Description

W High Speed: fyyax = 1775MHz at Vo = 5V The VHC164 is an advanced high-speed CMOS device

B Low power dissipation: Ioc = 4uA (max.) at T = 25°C fabricated with silicon gate CMOS technology. It

® High noise immunity: Vi = Vi = 28% Ve (min.) achieves the high-speed operation similar to equivalent
o TNIH = ENIL >~ Cq ' Bipolar Schottky TTL while maintaining the CMOS low
B Power down protection provided on all inputs

) power dissipation. The VHC164 is a high-speed 8-Bit
B Low noise: Vg p = 0.8V (max.) Serial-In/Parallel-Out  Shift Register. Serial data is
B Pin and function compatible with 74HC164 entered through a 2-input AND gate synchronous with
the LOW-to-HIGH transition of the clock. The device fea-
tures an asynchronous Master Reset which clears the
register, setting all outputs LOW independent of the
clock. An input protection circuit insures that 0V to 7V
can be applied to the input pins without regard to the
supply voltage. This device can be used to interface 5V
to 3V systems and two supply systems such as battery
backup. This circuit prevents device destruction due to
mismatched supply and input voltages.
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Ordering Information

Package
Order Number Number Package Description

74VHC164M M14A 14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150"
Narrow

74VHC164SJ M14D 14-Lead Small Outline Package (SOP), EIAJ TYPE I, 5.3mm Wide

74VHC164MTC MTC14 14-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153,
4.4mm Wide

74VHC164N N14A 14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide

Device also available in Tape and Reel. Specify by appending suffix letter “X” to the ordering number.

@AII packages are lead free per JEDEC: J-STD-020B standard.
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Connection Diagram Logic Symbol
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Function Table

Pin Description

Operating Inputs Outputs
Pin Description Mode MR| A B Q, Q-Q;
Names
N e Reset (Clear) L X | X L L-L
t t
; ata ets Shift HIL|L|L | QOQs
CP Clock Pulse Input (Active Rising Edge)
— H L H L Qp—Qg
ZIR - g/laster Reset Input (Active LOW) v v 1 ] Qu-Qq
— tput
il S H|H|H| H| Q-Qs
H = HIGH Voltage Levels
Functional Description L = LOW Voltage Levels

The VHC164 is an edge-triggered 8-bit shift register with X = Immaterial

serial data entry and an output from each of the eight Q = Lower case letters indicate the state of the
stages. Data is entered serially through one of two inputs referenced input or output one setup time prior to
(A or B); either of these inputs can be used as an active the LOW-to-HIGH clock transition.

High Enable for data entry through the other input. An

unused input must be tied HIGH.

Each LOW-to-HIGH transition on the Clock (CP) input
shifts data one place to the right and enters into Qp the
logical AND of the two data inputs (A * B) that existed
before the rising clock edge. A LOW level on the Master
Reset (MR) input overrides all other inputs and clears
the register asynchronously, forcing all Q outputs LOW.

Logic Diagram
3:3— D Q D Q D Q D Q D Q D Q D Q D QA
) Cp ) Cp ) Cp Cp %

o) ) o) ) (o) (o) (o)

oo —[>0
W —o[ >0
Please note that this diagram is provided only for the understanding of logic operations and should not be used to
estimate propagation delays.
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Absolute Maximum Ratings

The absolute maximum ratings are stress ratings only.

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be
operable above the recommended operating conditions and stressing the parts to these levels is not recommended.
In addition, extended exposure to stresses above the recommended operating conditions may affect device reliability.

Symbol Parameter Rating
Vee Supply Voltage —0.5V to +7.0V
VN DC Input Voltage —0.5V to +7.0V
VouTt DC Output Voltage —-0.5V to Ve + 0.5V
Ik Input Diode Current —20mA
lok Output Diode Current +20mA
lout DC Output Current +25mA
lce DC V¢ /GND Current £75mA
Tste Storage Temperature —65°C to +150°C
T Lead Temperature (Soldering, 10 seconds) 260°C

Recommended Operating Conditions(")

The Recommended Operating Conditions table defines the conditions for actual device operation. Recommended
operating conditions are specified to ensure optimal performance to the datasheet specifications. Fairchild does not
recommend exceeding them or designing to absolute maximum ratings.

VCC =3.3V £ 0.3V
VCC =5.0V £ 0.5V

Symbol Parameter Rating
Vee Supply Voltage 2.0V to 5.5V
VN Input Voltage 0V to +5.5V
VouTt Output Voltage 0V to Ve
Topr Operating Temperature —40°C to +85°C
te, t Input Rise and Fall Time,

Ons/V ~ 100ns/V
Ons/V ~ 20ns/V

Note:
1. Unused inputs must be held HIGH or LOW. They may not float.

©1993 Fairchild Semiconductor Corporation
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DC Electrical Characteristics

Tp =-40°C to
Tp=25°C +85°C
Symbol | Parameter | Ve (V) Conditions Min. Typ. Max. Min. Max. | Units
ViH HIGH Level Input 2.0 1.50 1.50 \
Voltage 3.0-5.5 0.7 x Vee 0.7 x Vo
Vi LOW Level Input 2.0 0.50 0.50 \
Lol 3.0-5.5 0.3x Ve 0.3x Ve
Vou | HIGH Level 20  |Vin=Via |lon =-50uA 1.9 2.0 1.9 %
Output Voltage 3.0 orV_ 29 3.0 29
4.5 4.4 4.5 4.4
3.0 loy = —4mA 2.58 2.48
4.5 loy =—-8mA 3.94 3.80
VoL | LOW Level 20  |ViN=Viy |loL=50pA 0.0 0.1 0.1 %
Output Voltage 3.0 orV_ 0.0 0.1 0.1
4.5 0.0 0.1 0.1
3.0 loL = 4mA 0.36 0.44
45 loL = 8MA 0.36 0.44
IIN Input Leakage 0-5.5 |V|y=5.5Vor GND +0.1 +1.0 MA
Current
lcc | Quiescent 55 |Viny=Vcec or GND 4.0 40.0 pA
Supply Current
Noise Characteristics
Tap=25°C
Symbol Parameter Vee (V) Conditions Typ. Limits Units
Vorp® | Quiet Output Maximum 50 |C_=50pF 0.5 0.8 %
Dynamic Vg
Vou® | Quiet Output Minimum 5.0 C, =50pF -0.5 -0.8 V
Dynamic Vg
Viup® | Minimum HIGH Level 50 |C_=50pF 3.5 v
Dynamic Input Voltage
Viip®  [Maximum LOW Level 50 |C_=50pF 1.5 %
Dynamic Input Voltage
Note:
2. Parameter guaranteed by design.
©1993 Fairchild Semiconductor Corporation www.fairchildsemi.com
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AC Electrical Characteristics

4.Vggis 3.3+0.3Vor5.0+ 0.5V

Tp =-40°C
Tp=25°C to +85°C
Symbol Parameter Vee (V) Conditions Min. | Typ. | Max. | Min. | Max. | Units
fmax Maximum Clock 3.3+£0.3 [C_=15pF, R_ = 1kQ 80 125 65 MHz
Frequency C_=50pF, R =1kQ | 50 | 75 45
5.0+0.5 [C_=15pF, R = 1kQ 125 175 105
C_ =50pF, R = 1kQ 85 115 75
tpLH, tpyL | Propagation Delay | 3.3 £ 0.3 |C| = 15pF, R = 1kQ 8.4 12.8 1.0 15.0 ns
Time (CP-Q,) C_ =50pF, R = 1kQ 10.9 | 16.3 1.0 18.5
5.0+£0.5 |C_=15pF, R = 1kQ 5.8 9.0 1.0 10.5
C_ =50pF, R = 1kQ 7.3 11.0 1.0 12.5
tPHL Propagation Delay | 3.3 +0.3 |C_ = 15pF, R = 1kQ 8.3 12.8 1.0 15.0 ns
Time (MR-Qy) C_ = 50pF, R = 1kQ 108 | 163 | 1.0 | 185
5.0+£0.5 |C_=15pF, R = 1kQ 52 8.6 1.0 | 10.0
C_ =50pF, R = 1kQ 6.7 10.6 1.0 | 120
CiN Input Capacitance Ve = Open 4 10 10 pF
Cpp |Power Dissipation ) 76 pF
Capacitance
Note:
3. Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating
current consumption without load. Average operating current can be obtained from the equation:
Icc (opr.) =Cpp * Ve * fin + loc-
AC Operating Requirements
T =-40°C
Tp =25°C to +85°C
Vee (V)@ Guaranteed
Symbol Parameter Typ. Minimum Units
tw(L), tw(H) [ Minimum Pulse Width (CP) 33 5.0 5.0 ns
5.0 5.0 5.0
tw(L) Minimum Pulse Width (MR) 383 5.0 5.0 ns
5.0 5.0 5.0
tg Minimum Setup Time 3.3 5.0 6.0 ns
5.0 4.5 45
ty Minimum Hold Time 3.3 0.0 0.0 ns
5.0 1.0 1.0
tREC Minimum Removal Time (MR) 3.3 25 25 ns
5.0 25 25
Note:

©1993 Fairchild Semiconductor Corporation

74VHC164 Rev. 1.4.0

www.fairchildsemi.com

J19)s169y YIYs INO-|3ljeled ‘ul-lelias 1g-8 — 9L OHAYL



-~ 5.00£0.10 —————p{A]

000Nl =

0.43TYP —=

- 4.40+£0.10

UL

™ ]o.2]|cB|A]

~

pIN#L IDENT  °

TOP VIEW ALL LEAD TIPS
~1.2 MAX
-0.90" 015
[ 1| \

KMj r0.1010.05

ALL LEAD TIPS ] ' ' _,I I__ 8%(9) ;
'
[©]0.13W|A[BO|cO|
FRONT VIEW
NOTES:

A. CONFORMS TO JEDEC REGISTRATION MO-153,
VARIATION AB, REF NOTE 6

B. DIMENSIONS ARE IN MILLIMETERS.

C. DIMENSIONS ARE EXCLUSIVE OF BURRS,
MOLD FLASH, AND TIE BAR EXTRUSIONS

UL

- - - - 6.10
|
T |
1.65 E—
I
045— |~
RECOMMENDED LAND PATTERN
SEE DETAIL A
[\ N\ 0.20
- N[ 0
T

12.00° TOP & BOTTOM

D. DIMENSIONING AND TOLERANCES PER ANSI
Y14.5M, 20009.

E. LANDPATTERN STANDARD: SOP65P640X110-14M.

F. DRAWING FILE NAME: MKT-MTC14rev7.

FAIRGCHILD.



10.10
110 TYP——| |=— |[-A-
4 8
HiRissinin
|
|
78 T s - 5%0( 8]
|
Inre]
AU [S[oz[c[s]A]
1 7 ALLLEAD TIPS
PIN #1 IDENT.J
TOP VIEW
 ALLLEADTIPS
D oac]
} [ (. 190
2.1 ';"AX (_':L'D [i:jrﬁ 1.70
-C-| 0.16_| f
0.14
127 TYP <—8:§;
|4 [0.120|c|A|
FRONT VIEW
|~
7° TYP
GAGE PLANE
025

0-8° TYFf
{

0.75
0.45

|——

~1.25

DETAIL A

\—SEATING PLANE

f

| |
| |
Ul
14 13 | 9 8
- 501 TYP
- R B 9.27 TYP
2 b e g
T | |
(2.13TYP)| | | |
i ' | i
1.27 | | | |
vp | | |=—0.60 TYP

LAND PATTERN RECOMMENDATION

—

_~—SEEDETAIL A

\

\

1

|

/
7

NOTES:
A.

— /’

| \
JAERE
- f

SIDE VIEW

ESTABLISHED IN DECEMBER, 1998.

B
C.
D

. DIMENSIONS ARE IN MILLIMETERS.
DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD
FLASH, AND TIE BAR EXTRUSIONS.

. DRAWING FILENAME: MKT-M14Drev4.

FAIRCHILD .,

0.25
0.15

CONFORMS TO EIAJ EDR-7320 REGISTRATION,




0.65 ——

H EETJLEELT

i

6.00] &S - - 3.80 - - 5.60
7 T ¢ '
PR ey
7
PIN #1
oENT. .‘ ngg 1 »‘ 27 |
(0.33) —
topvipy  210-258[C[BJA| LAND PATTERN RECOMMENDATION
175 MAX
I /—————— C
N i i ! A
I —1'22 0_25J‘ (N o.10]C
25 ooNTviEW 010 SIDE VIEW
NOTES:

= o35S’
R0O.10 GAGE

R0.10

L

—/

PLANE
(

——0
0

9
5

.0

90
DR
4) .- \-SEATING PLANE

DETAIL A
SCALE 16 : 1

A. CONFORMS TO JEDEC MS-012,
VARIATION AB, ISSUE C

B. ALL DIMENSIONS ARE IN MILLIMETERS

C. DIMENSIONS DO NOT INCLUDE MOLD
FLASH OR BURRS

D. LAND PATTERN STANDARD:
SOIC127P600X145-14M

E. CONFORMS TO ASME Y14.5M, 2009

D. DRAWING FILENAME: MKT-M14Arev14

4

FAIRCHILD

4




ON Semiconductor and J are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries.
ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent
coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right to make changes without further notice to any products herein.
ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages.
Buyer is responsible for its products and applications using ON Semiconductor products, including compliance with all laws, regulations and safety requirements or standards,
regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters which may be provided in ON Semiconductor data sheets and/or
specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer
application by customer’s technical experts. ON Semiconductor does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not
designed, intended, or authorized for use as a critical component in life support systems or any FDA Class 3 medical devices or medical devices with a same or similar classification
in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or use ON Semiconductor products for any such unintended or unauthorized
application, Buyer shall indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and
expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such
claim alleges that ON Semiconductor was negligent regarding the design or manufacture of the part. ON Semiconductor is an Equal Opportunity/Affirmative Action Employer. This
literature is subject to all applicable copyright laws and is not for resale in any manner.

PUBLICATION ORDERING INFORMATION

LITERATURE FULFILLMENT: N. American Technical Support: 800-282-9855 Toll Free  ON Semiconductor Website: www.onsemi.com
Literature Distribution Center for ON Semiconductor USA/Canada
19521 E. 32nd Pkwy, Aurora, Colorado 80011 USA Europe, Middle East and Africa Technical Support: Order Literature: http://www.onsemi.com/orderlit
Phone: 303-675-2175 or 800-344-3860 Toll Free USA/Canada Phone: 421 33 790 2910 " . X
Fax: 303-675-2176 or 800-344-3867 Toll Free USA/Canada Japan Customer Focus Center For additional information, please contact your local
Email: orderlit@onsemi.com Phone: 81-3-5817-1050 Sales Representative

© Semiconductor Components Industries, LLC www.onsemi.com



Looking for pricing, stock, or lifecycle information?
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