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74VHC393
Dual 4-Bit Binary Counter

Features

B High Speed: fyjax = 170MHz (Typ.) at Tp =25°C

B Low power dissipation: I = 4pA (Max.) at T = 25°C
B High noise immunity: Vg = VniL = 28% V¢ (Min.)

B Power down protection is provided on all inputs

B Pin and function compatible with 74HC393

December 2007

General Description

The VHC393 is an advanced high speed CMOS 4-bit
Binary Counter fabricated with silicon gate CMOS tech-
nology. It achieves the high speed operation similar to
equivalent Bipolar Schottky TTL while maintaining the
CMOS low power dissipation. It contains two indepen-
dent counter circuits in one package, so that counting or
frequency division of 8 binary bits can be achieved with
one IC. This device changes state on the negative going
transition of the CLOCK pulse. The counter can be reset
to “0” (Qp—Q3 = “L”) by a HIGH at the CLEAR input
regardless of other inputs.

An input protection circuit ensures 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 back
up. This circuit prevents device destruction due to mis-
matched supply and input voltages.

Ordering Information

Package
Order Number Number Package Description
74VHC393M M14A 14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150"
Narrow
74VHC393SJ M14D 14-Lead Small Outline Package (SOP), EIAJ TYPE II, 5.3mm Wide
74VHC393MTC MTC14 14-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153,
4.4mm 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/s

1 14 IEEE/IEC
CP, -/ Vee
2 13— CTRDIV 16 _o b—104
CLR . 0 CPy CLR, = cT=0 108
1A ——— CLR, of —
4 11 _ —1QC
1Q8 " ” 2QA CP, _b>+
1QC 20B 3 —1ap
g J L 20n
1QD . — 2QC CLR, —
GND 2QD — 2QB
a’z N —2QC
— 2QD
Pin Descriptions
5 — Truth Table
Pin Names Description
CLR1, CLR2 Clear Inputs Inputs Outputs
CP,, CP, Clock Pulse Inputs cpP CLR| QA | @B | QC | @D
QA, QB, QC, QD Outputs X H L L L L
¥ L Count Up
£ L No Change
X: Don’t Care
System Diagram
|— D |— D |— D |— D
1/13
o —o%cp ale—1cr ale—1cr ale—1cp ]
R R R
2/12
CLR —DO—OD s ® ]
3/11 4/10 5/9 6/8
QA QB Qc QD

©1998 Fairchild Semiconductor Corporation
74VHC393 Rev. 1.5.0

www.fairchildsemi.com

Jayuno Aseuig )g-v |leng — €6€IHAVL



Timing Chart
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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
lcc DC Ve /GND Current £75mA
Tsta Storage Temperature —65°C to +150°C
T Lead Temperature (Soldering, 10 seconds) 260°C

Recommended Operating Conditions(")

recommend exceeding them or designing to absolute maximum ratings.

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

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
t;, tf Input Rise and Fall Time

Ve =3.3V £0.3V 0 ~ 100ns/V

Vce =5.0V £0.5V 0~ 20ns/V

Note:
1. Unused inputs must be held HIGH or LOW. They may not float.
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DC Electrical Characteristics
Tp =-40°C to
Tp=25°C +85°C
Symbol Parameter Vee (V) Conditions Min. Typ. Max. Min. Max. |Units
Viy HIGH Level Input 2.0 1.50 1.50 \
Voltage 3.0-55 0.7 x Vee 0.7 x Vo
Vi LOW Level Input 2.0 0.50 0.50 \
Ll 3.0-55 0.3x Ve 0.3 x Ve
Von |HIGHLevelOutput | 2.0 |Vin=V 4 |lon=-50pA 1.9 2.0 1.9 v
Voltage 3.0 orV_ 29 3.0 29
4.5 4.4 4.5 4.4
3.0 loy =—4mA 2.58 2.48 \%
45 lon =—-8mA 3.94 3.80
VoL LOW Level Output 20 |ViIN=Vi4 |loL=50uA 0.0 0.1 0.1 \Y
pelizge 30 |°ViL 0.0 0.1 0.1
45 0.0 0.1 0.1
3.0 loL =4mA 0.36 0.44 \Y
4.5 loL =8mA 0.36 0.44
N Input Leakage 0-55 | V|y=5.5Vor GND 0.1 +1.0 pA
Current
lcc Quiescent Supply 5.5 VN =V¢c or GND 4.0 40.0 pA
Current
©1998 Fairchild Semiconductor Corporation www.fairchildsemi.com

74VHC393 Rev. 1.5.0 5

Jayuno Aseuig )g-v |leng — €6€IHAVL



~
H
AC Electrical Characteristics §
T, =-40°C to 8
Ta=25°C +85°C b
Symbol Parameter Vce (V) | Conditions | Min. | Typ. | Max. Min. Max. Units |
tpLH, tpHL | Propagation Delay | 3.3+ 0.3 |C=15pF 8.6 13.2 1.0 15.5 ns w)
Time (CP-QA) C_ = 50pF 111 | 16.7 1.0 19.0 §_,
5.0+0.5 |C_=15pF 5.8 8.5 1.0 10.0 e
C_ = 50pF 73 | 105 1.0 12.0 g
tpLH, tpHL | Propagation Delay | 3.3+ 0.3 |C = 15pF 10.2 | 15.8 1.0 18.5 ns (3]
Time (CP-QB) C_ = 50pF 127 | 19.3 1.0 22.0 g'
50+0.5 |C_=15pF 6.8 9.8 1.0 11.5 <
C_ =50pF 8.3 11.8 1.0 13.5 o
tpLH, tpHL | Propagation Delay | 3.3+ 0.3 |C=15pF 11.7 | 18.0 1.0 21.0 ns g
Time (CP—QC) C_ = 50pF 142 | 215 1.0 245 %
5.0+0.5 |C_=15pF 7.7 11.2 1.0 13.0 =
C_ =50pF 9.2 13.2 1.0 15.0
tpLH, tpHL | Propagation Delay | 3.3+ 0.3 |C=15pF 13.0 | 19.7 1.0 23.0 ns
Time (CP-QD) C_ = 50pF 155 | 23.2 1.0 26.5
5.0+0.5 |C_=15pF 8.5 12.5 1.0 14.5
C_ =50pF 10.0 | 145 1.0 16.5
tpLn, tp | Propagation Delay | 3.3 +0.3 |C_ = 15pF 7.9 12.3 1.0 14.5 ns
Time (CLR-Q,) C_ = 50pF 10.4 | 15.8 1.0 18.0
5.0+0.5 |C_=15pF 54 8.1 1.0 9.5
C_ =50pF 6.9 10.1 1.0 11.5
fmax Maximum Clock 3.3+0.3 |C_=15pF 75 120 65 MHz
C_ =50pF 45 65 35
5.0+0.5 |C_=15pF 125 170 105
C_ =50pF 85 115 75
Cin Input Capacitance Vee = Open 4 10 10 pF
Cep Power Dissipation @ 23 pF
Capacitance
Note:
2. 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 by the equation:
lcc(Opr.) =Cpp * Vee * fin + Icc / 2 (per Counter)
AC Operating Requirements
Tp=25°C T po=—40°C to +85°C
Symbol Parameter Vee (V) Typ. Guaranteed Minimum Units
tw(L), tw(H) | Minimum Pulse Width (CP) 3.3+0.3 5.0 5.0 ns
50+0.5 5.0 5.0
tw(H) Minimum Pulse Width (CLR) | 3.3+0.3 5.0 5.0 ns
50+0.5 5.0 5.0
tREM Minimum Removal Time 3.3+£03 5.0 5.0 ns
50+0.5 4.0 4.0

©1998 Fairchild Semiconductor Corporation

74VHC393 Rev. 1.5.0

www.fairchildsemi.com



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



X-ON Electronics

Largest Supplier of Electrical and Electronic Components

Click to view similar products for Counter Shift Registers category:
Click to view products by ON Semiconductor manufacturer:

Other Similar products are found below :

74HC165N 74HC195N CD4031BE CD4034BE NLV74HC165ADTR2G 5962-9172201M2A MC74HC597ADG MC100EP142MNG
MC100EPO1I6AMNG 5962-9172201IMFA TC74HC165AP(F) NTE4517B MC74LV594ADR2G 74HCT4094D-Q100J 74HCT595D,118
TPIC6C595PWG4 74VHC164MTCX MIC5891BN CD74HC195M96 NLV74HC165ADR2G NPIC6C596ADJ NPIC6C596D-Q100,11
74HC164T14-13 STPIC6DS9SM TR 74HC164D.653 74HC164D.652 74HCT164D.652 74HCT164D.653 74HC4094D.653
74VHCA4020FT(BJ) 74HC194D,653 74HCT164DB.118 74HCT4094D.112 74LV164DB.112 74LVC594AD.112 HEF4094BT.653
74VHCI164FT(BE) 74HCT594DB.112 74HCT597DB.112 74LV164D.112 74LV165D.112 74LV4094D.112 74LV4094PW.112
CD74HC165M 74AHC594T16-13 74AHCT595T16-13 74HC164S14-13 74HC595S16-13 74AHCT595S16-13 74AHC595S16-13



https://www.x-on.com.au/category/semiconductors/integrated-circuits-ics/logic-ics/counter-shift-registers
https://www.x-on.com.au/manufacturer/onsemiconductor
https://www.x-on.com.au/mpn/texasinstruments/74hc165n
https://www.x-on.com.au/mpn/texasinstruments/74hc195n
https://www.x-on.com.au/mpn/semiconductors/cd4031be
https://www.x-on.com.au/mpn/semiconductors/cd4034be
https://www.x-on.com.au/mpn/onsemiconductor/nlv74hc165adtr2g
https://www.x-on.com.au/mpn/e2v/59629172201m2a
https://www.x-on.com.au/mpn/onsemiconductor/mc74hc597adg
https://www.x-on.com.au/mpn/onsemiconductor/mc100ep142mng
https://www.x-on.com.au/mpn/onsemiconductor/mc100ep016amng
https://www.x-on.com.au/mpn/e2v/59629172201mfa
https://www.x-on.com.au/mpn/toshiba/tc74hc165apf
https://www.x-on.com.au/mpn/nte/nte4517b
https://www.x-on.com.au/mpn/onsemiconductor/mc74lv594adr2g
https://www.x-on.com.au/mpn/nexperia/74hct4094dq100j
https://www.x-on.com.au/mpn/nexperia/74hct595d118_1
https://www.x-on.com.au/mpn/texasinstruments/tpic6c595pwg4
https://www.x-on.com.au/mpn/onsemiconductor/74vhc164mtcx
https://www.x-on.com.au/mpn/microchip/mic5891bn
https://www.x-on.com.au/mpn/texasinstruments/cd74hc195m96
https://www.x-on.com.au/mpn/onsemiconductor/nlv74hc165adr2g
https://www.x-on.com.au/mpn/nexperia/npic6c596adj
https://www.x-on.com.au/mpn/nexperia/npic6c596dq10011
https://www.x-on.com.au/mpn/diodesincorporated/74hc164t1413
https://www.x-on.com.au/mpn/stmicroelectronics/stpic6d595mtr
https://www.x-on.com.au/mpn/nexperia/74hc164d653_1
https://www.x-on.com.au/mpn/nexperia/74hc164d652_1
https://www.x-on.com.au/mpn/nexperia/74hct164d652_1
https://www.x-on.com.au/mpn/nexperia/74hct164d653
https://www.x-on.com.au/mpn/nexperia/74hc4094d653_1
https://www.x-on.com.au/mpn/toshiba/74vhc4020ftbj
https://www.x-on.com.au/mpn/nexperia/74hc194d653
https://www.x-on.com.au/mpn/nexperia/74hct164db118
https://www.x-on.com.au/mpn/nexperia/74hct4094d112
https://www.x-on.com.au/mpn/nexperia/74lv164db112_1
https://www.x-on.com.au/mpn/nexperia/74lvc594ad112_1
https://www.x-on.com.au/mpn/nexperia/hef4094bt653_1
https://www.x-on.com.au/mpn/toshiba/74vhc164ftbe
https://www.x-on.com.au/mpn/nexperia/74hct594db112
https://www.x-on.com.au/mpn/nexperia/74hct597db112_1
https://www.x-on.com.au/mpn/nexperia/74lv164d112_1
https://www.x-on.com.au/mpn/nexperia/74lv165d112_1
https://www.x-on.com.au/mpn/nexperia/74lv4094d112_1
https://www.x-on.com.au/mpn/nexperia/74lv4094pw112_1
https://www.x-on.com.au/mpn/texasinstruments/cd74hc165m
https://www.x-on.com.au/mpn/diodesincorporated/74ahc594t1613
https://www.x-on.com.au/mpn/diodesincorporated/74ahct595t1613
https://www.x-on.com.au/mpn/diodesincorporated/74hc164s1413
https://www.x-on.com.au/mpn/diodesincorporated/74hc595s1613
https://www.x-on.com.au/mpn/diodesincorporated/74ahct595s1613
https://www.x-on.com.au/mpn/diodesincorporated/74ahc595s1613

