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Data sheet acquired from Harris Semiconductor
SCHS055C

Features

• High-Voltage Types (20V Rating)

• CD4070B - Quad Exclusive-OR Gate

• CD4077B - Quad Exclusive-NOR Gate

• Medium Speed Operation
- tPHL, tPLH = 65ns (Typ) at VDD = 10V, CL = 50pF

• 100% Tested for Quiescent Current at 20V

• Standardized Symmetrical Output Characteristics

• 5V, 10V and 15V Parametric Ratings

• Maximum Input Current of 1µA at 18V Over Full
Package Temperature Range
- 100nA at 18V and 25oC

• Noise Margin (Over Full Package Temperature Range)
- 1V at VDD = 5V, 2V at VDD = 10V, 2.5V at VDD = 15V

• Meets All Requirements of JEDEC Standard No. 13B,
“Standard Specifications for Description of ‘B’ Series
CMOS Devices

Applications

• Logical Comparators

• Adders/Subtractors

• Parity Generators and Checkers

Description

The Harris CD4070B contains four independent Exclusive-
OR gates. The Harris CD4077B contains four independent
Exclusive-NOR gates.

The CD4070B and CD4077B provide the system designer
with a means for direct implementation of the Exclusive-OR
and Exclusive-NOR functions, respectively.

Pinouts

Ordering Information

PART NUMBER
TEMP. RANGE

(oC) PACKAGE

CD4070BE -55 to 125 14 Ld PDIP

CD4070BF -55 to 125 14 Ld CERDIP

CD4070BM -55 to 125 14 Ld SOIC

CD4070BNSR -55 to 125 14 Ld SOP

CD4070BPWR -55 to 125 14 Ld TSSOP

CD4077BE -55 to 125 14 Ld PDIP

CD4077BF -55 to 125 14 Ld CERDIP

CD4077BM -55 to 125 14 Ld SOIC

CD4077BM96 -55 to 125 14 Ld SOIC

CD4077BNSR -55 to 125 14 Ld SOP

CD4077BPWR -55 to 125 14 Ld TSSOP

CD4070B
(PDIP, CERDIP, SOIC, SOP, TSSOP)

TOP VIEW

CD4077B
(PDIP, CERDIP, SOIC, SOP, TSSOP)

TOP VIEW
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CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures.
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Functional Diagrams
CD4070B CD4077B
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FIGURE 1. SCHEMATIC DIAGRAM FOR CD4070B
(1 OF 4 IDENTICAL GATES)

CD4070B TRUTH TABLE (1 OF 4 GATES)
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FIGURE 2. SCHEMATIC DIAGRAM FOR CD4077B
(1 OF 4 IDENTICAL GATES)

CD4077B TRUTH TABLE (1 OF 4 GATES)

A B J

0 0 1

1 0 0

0 1 0

1 1 1

NOTE:
1 = High Level
0 = Low Level
J = A ⊕ B

VDD

VSS

VSS

VDD
VDD

VSS

VSS

VDD

p

n

p

n

p

n

p

n

p

n

J

3(4,10,11)

B †

2(5,9,12)

A †

1(6,8,13)

† INPUTS PROTECTED
BY CMOS PROTECTION
NETWORK

n

CD4070B, CD4077B



3

Absolute Maximum Ratings Thermal Information
DC Supply Voltage Range (VDD) . . . . . . . . . . . . . . . . . -0.5V to 20V
Input Voltage Range, All Inputs  . . . . . . . . . . . . . . -0.5V to VDD 0.5V
DC Input Current  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .±10mA

Operating Conditions
Temperature Range (TA)  . . . . . . . . . . . . . . . . . . . . . -55oC to 125oC
Supply Voltage Range (Typical) . . . . . . . . . . . . . . . . . . . .  3V to 18V

Package Thermal Impedance, θJA (see Note 1):
PDIP Package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .80oC/W
SOIC Package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .86oC/W
SOP Package  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .76oC/W
TSSOP Package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  113oC/W

Maximum Junction Temperature (Hermetic Package or Die)  . 175oC
Maximum Junction Temperature (Plastic Package)  . . . . . . . . 150oC
Maximum Storage Temperature Range  . . . . . . . . . .-65oC to 150oC

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTE:

1. The package thermal impedance is calculated in accordance with JESD 51-7.

DC Electrical Specifications

PARAMETER

CONDITIONS

LIMITS AT INDICATED TEMPERATURES (oC)

UNITS-55 -40 85 125

25

VO
(V)

VIN
(V)

VDD
(V) MIN TYP MAX

Quiescent Device Current
IDD Max

- 0, 5 5 0.25 0.25 7.5 7.5 - 0.01 0.25 µA

- 0, 10 10 0.5 0.5 15 15 - 0.01 0.5 µA

- 0, 15 15 1 1 30 30 - 0.01 1 µA

- 0, 20 20 5 5 150 150 - 0.02 5 µA

Output Low (Sink) Current
IOL Min

0.4 0, 5 5 0.64 0.61 0.42 0.36 0.51 1 - mA

0.5 0, 10 10 1.6 1.5 1.1 0.9 1.3 2.6 - mA

1.5 0, 15 15 4.2 4 2.8 2.4 3.4 6.8 - mA

Output High (Source) Current
IOH Min

4.6 0, 5 5 -0.64 -0.61 -0.42 -0.36 -0.51 -1 - mA

2.5 0, 5 5 -2 -1.8 -1.3 -1.15 -1.6 -3.2 - mA

9.5 0, 10 10 -1.6 -1.5 -1.1 -0.9 -1.3 -2.6 - mA

13.5 0, 15 15 -4.2 -4 -2.8 -2.4 -3.4 -6.8 - mA

Output Voltage: Low Level,
VOL Max

- 0, 5 5 0.05 0.05 0.05 0.05 - 0 0.05 V

- 0, 10 10 0.05 0.05 0.05 0.05 - 0 0.05 V

- 0, 15 15 0.05 0.05 0.05 0.05 - 0 0.05 V

Output Voltage: High Level,
VOH Min

- 0, 5 5 4.95 4.95 4.95 4.95 4.95 5 - V

- 0, 10 10 9.95 9.95 9.95 9.95 9.95 10 - V

- 0, 15 15 14.95 14.95 14.95 14.95 14.95 15 - V

Input Low Voltage,
VIL Max

0.5, 4.5 - 5 1.5 1.5 1.5 1.5 - - 1.5 V

1, 9 - 10 3 3 3 3 - - 3 V

1.5, 13.5 - 15 4 4 4 4 - - 4 V

Input High Voltage,
VIH Min

0.5, 4.5 - 5 3.5 3.5 3.5 3.5 3.5 - - V

1, 9 - 10 7 7 7 7 7 - - V

1.5, 13.5 - 15 11 11 11 11 11 - - V

Input Current, IIN Max - 0, 18 18 ±0.1 ±0.1 ±1 ±1 - ±10-5 ±0.1 µA

CD4070B, CD4077B
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AC Electrical Specifications TA = 25oC, Input tr, tf = 20ns, CL = 50pF, RL = 200kΩ

PARAMETER SYMBOL

TEST CONDITIONS LIMITS ON ALL TYPES

UNITSVDD (V) TYP MAX

Propagation Delay Time tPHL, tPLH 5 140 280 ns

10 65 130 ns

15 50 100 ns

Transition Time tTHL, tTLH 5 100 200 ns

10 50 100 ns

15 40 80 ns

Input Capacitance CIN Any Input 5 7.5 pF

Typical Performance Curves

FIGURE 3. TYPICAL OUTPUT LOW (SINK) CURRENT
CHARACTERISTICS

FIGURE 4. MINIMUM OUTPUT LOW (SINK) CURRENT
CHARACTERISTICS

FIGURE 5. TYPICAL OUTPUT HIGH (SOURCE) CURRENT
CHARACTERISTICS

FIGURE 6. MINIMUM OUTPUT HIGH (SOURCE) CURRENT
CHARACTERISTICS
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FIGURE 7. TYPICAL TRANSITION TIME AS A FUNCTION OF
LOAD CAPACITANCE

FIGURE 8. TYPICAL PROPAGATION DELAY TIME AS A
FUNCTION OF LOAD CAPACITANCE

FIGURE 9. TYPICAL PROPAGATION DELAY TIME AS A
FUNCTION OF SUPPLY VOLTAGE

FIGURE 10. TYPICAL DYNAMIC POWER DISSIPATION AS A
FUNCTION OF INPUT FREQUENCY

Typical Performance Curves  (Continued)
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subject to TI’s terms
and conditions of sale supplied at the time of order acknowledgment.

TI warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with TI’s standard warranty. Testing and other quality control techniques are used to the extent TI
deems necessary to support this warranty. Except where mandated by government requirements, testing of all
parameters of each product is not necessarily performed.

TI assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using TI components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right,
copyright, mask work right, or other TI intellectual property right relating to any combination, machine, or process
in which TI products or services are used. Information published by TI regarding third–party products or services
does not constitute a license from TI to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual property
of the third party, or a license from TI under the patents or other intellectual property of TI.

Reproduction of information in TI data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. TI is not responsible or liable for
such altered documentation.

Resale of TI products or services with statements different from or beyond the parameters  stated by TI for that
product or service voids all express and any implied warranties for the associated TI product or service and
is an unfair and deceptive business practice. TI is not responsible or liable for any such statements.

Mailing Address:

Texas Instruments
Post Office Box 655303
Dallas, Texas 75265

Copyright   2002, Texas Instruments Incorporated



Product Folder: CD4070B, CMOS Quad Exclusive-OR Gate

  Contact Us    Buy     About TI     TI Worldwide    my.TI     Advanced Search 

  Keyword

  Part Number

PRODUCT FOLDER  |  PRODUCT INFO: FEATURES  |  DESCRIPTION  |  DATASHEETS  |  PRICING/AVAILABILITY/PKG  |  SAMPLES 

 |  APPLICATION NOTES  |  USER GUIDES  |  MORE LITERATURE

  
PRODUCT SUPPORT: TRAINING

CD4070B, CMOS Quad Exclusive-OR Gate
DEVICE STATUS: ACTIVE

PARAMETER NAME CD4070B

Voltage Nodes (V) 5, 10, 15

FEATURES Back to Top

●     High-Voltage Types (20V Rating)
●     CD4070B - Quad Exclusive-OR Gate
●     CD4077B - Quad Exclusive-NOR Gate
●     Medium Speed Operation 

❍     tPHL, tPLH = 65ns (Typ) at VDD = 10V, CL = 50pF
●     100% Tested for Quiescent Current at 20V
●     Standardized Symmetrical Output Characteristics
●     5V, 10V and 15V Parametric Ratings
●     Maximum Input Current of 1uA at 18V Over Full Package Temperature Range 

❍     100nA at 18V and 25°C
●     Noise Margin (Over Full Package Temperature Range) 

❍     1V at VDD = 5V, 2V at VDD = 10V, 2.5V at VDD = 15V
●     Meets All Requirements of JEDEC Standard No. 13B, "Standard Specifications for Description of ’B’ Series CMOS Devices
●     Applications 

❍     Logical Comparators
❍     Adders/Subtractors
❍     Parity Generators and Checkers

Data sheet acquired from Harris Semiconductor

DESCRIPTION Back to Top

The Harris CD4070B contains four independent Exclusive-OR gates. The Harris CD4077B contains four independent Exclusive-NOR gates.

The CD4070B and CD4077B provide the system designer with a means for direct implementation of the Exclusive-OR and Exclusive-NOR functions, respectively.

TECHNICAL DOCUMENTS Back to Top

To view the following documents, Acrobat Reader 4.0 is required.
To download a document to your hard drive, right-click on the link and choose 'Save'. 

DATASHEET Back to Top

Full datasheet in Acrobat PDF: cd4070b.pdf (50 KB,Rev.C) (Updated: 07/18/2002)

APPLICATION NOTES Back to Top

View Application Notes for Digital Logic

●     Evaluation of Nickel/Palladium/Gold-Finished Surface-Mount Integrated Circuits (SZZA026 - Updated: 06/20/2001)
●     Understanding Buffered and Unbuffered CD4xxxB Series Device Characteristics (SCHA004 - Updated: 12/03/2001)
●     Understanding and Interpreting Texas Instruments Standard-Logic Products Data Sh (Rev. A) (SZZA036A - Updated: 02/27/2003)
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●     Enhanced Plastic Portfolio Brochure (SGZB004, 387 KB - Updated: 08/19/2002)
●     Logic Reference Guide (SCYB004, 1032 KB - Updated: 10/23/2001)
●     MicroStar Junior BGA Design Summary (SCET004, 167 KB - Updated: 07/28/2000)
●     Military Brief (SGYN138, 803 KB - Updated: 10/10/2000)
●     Overview of IEEE Std 91-1984, Explanation of Logic Symbols Training Booklet (Rev. A) (SDYZ001A, 138 KB - Updated: 07/01/1996)
●     Palladium Lead Finish User's Manual (SDYV001, 2041 KB - Updated: 11/01/1996)
●     QML Class V Space Products Military Brief (Rev. A) (SGZN001A, 257 KB - Updated: 10/07/2002)
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●     LOGIC Pocket Data Book (SCYD013, 4837 KB - Updated: 12/05/2002)
●     Signal Switch Data Book (SCDD003, 10259 KB - Updated: 03/19/2001)

SAMPLES Back to Top

ORDERABLE DEVICE
PACKAGE

INDUSTRY (TI)
PINS TEMP (ºC) STATUS DSCC NUMBER PRODUCT CONTENT SAMPLES

CD4070BE
PDIP
(N) 14 -55 TO 125 ACTIVE  View Product Content Request Samples

CD4070BM
SOIC
(D) 14 -55 TO 125 ACTIVE  View Product Content Request Samples

CD4070BNSR
SOP
(NS) 14 -55 TO 125 ACTIVE  View Product Content Request Samples

CD4070BPWR
TSSOP
(PW) 14 -55 TO 125 ACTIVE  View Product Content Request Samples

PRICING/AVAILABILITY/PKG Back to Top

 DEVICE INFORMATION
 Updated Daily

ORDERABLE 
DEVICE

STATUS
PACKAGE

TYPE | PINS
TEMP (ºC)

DSCC 
NUMBER

PRODUCT 
CONTENT

BUDGETARY 
PRICING

QTY | $US

STD
PACK
QTY

CD4070BE ACTIVE
PDIP
(N) | 14 -55 TO 125  View Contents 1KU | 0.12 25

        

        

        

        

        

CD4070BF ACTIVE
CDIP
(J) | 14 -55 TO 125  View Contents 1KU | 2.13 1

CD4070BF3A ACTIVE
CDIP
(J) | 14 -55 TO 125  View Contents 1KU | 2.72 1

        

  

TI INVENTORY STATUS
As Of 08:00 AM GMT, 17 Apr 2003

IN STOCK IN PROGRESS
QTY | DATE

LEAD TIME

0* >10k | 30 Apr 4 WKS

   

   

   

   

   

4691* 9528 | 20 May 8 WKS

0* 9528 | 20 May 8 WKS

   

  

REPORTED DISTRIBUTOR INVENTORY
As Of 08:00 AM GMT, 17 Apr 2003

DISTRIBUTOR
COMPANY | REGION

IN STOCK PURCHASE

EBV 
Electronik | Europe >1k

Avnet | Americas >1k

Insight | Americas 400

Newark 
Electronics | Americas 239

Avnet-SILICA | Europe 220

DigiKey | Americas 75

Avnet | Americas >1k

Avnet-SILICA | Europe 60

Avnet | Americas 12
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CD4070BM ACTIVE
SOIC
(D) | 14 -55 TO 125  View Contents 1KU | 0.08 50

CD4070BM96 ACTIVE
SOIC
(D) | 14 -55 TO 125  View Contents 1KU | 0.17 2500

CD4070BNSR ACTIVE
SOP
(NS) | 14 -55 TO 125  View Contents 1KU | 0.28 2000

CD4070BPW ACTIVE
TSSOP
(PW) | 14 -55 TO 125  View Contents 1KU | 0.17 90

        

CD4070BPWR ACTIVE
TSSOP
(PW) | 14 -55 TO 125  View Contents 1KU | 0.08 2000

        

JM38510/17203BCA ACTIVE
CDIP
(J) | 14 -55 TO 125  View Contents 1KU | 16.22 1

        

0* >10k | 30 May 6 WKS

0* >10k | 29 May 6 WKS

0* >10k | 29 May 6 WKS

0* 1980 | 16 Apr 4 WKS

 >10k | 29 May  

0* >10k | 29 May 6 WKS

   

291* 9528 | 20 May 8 WKS

 >10k | 09 Jun  

DigiKey | Americas 134

None Reported
View Distributors   

DigiKey | Americas >1k

None Reported
View Distributors   

   

DigiKey | Americas >1k

Avnet-SILICA | Europe 1k

Avnet | Americas 38
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PRODUCT SUPPORT: TRAINING

CD4077B, CMOS Quad Exclusive-NOR Gate
DEVICE STATUS: ACTIVE

PARAMETER NAME CD4077B

Voltage Nodes (V) 5, 10, 15

FEATURES Back to Top

●     High-Voltage Types (20V Rating)
●     CD4070B - Quad Exclusive-OR Gate
●     CD4077B - Quad Exclusive-NOR Gate
●     Medium Speed Operation 

❍     tPHL, tPLH = 65ns (Typ) at VDD = 10V, CL = 50pF
●     100% Tested for Quiescent Current at 20V
●     Standardized Symmetrical Output Characteristics
●     5V, 10V and 15V Parametric Ratings
●     Maximum Input Current of 1uA at 18V Over Full Package Temperature Range 

❍     100nA at 18V and 25°C
●     Noise Margin (Over Full Package Temperature Range) 

❍     1V at VDD = 5V, 2V at VDD = 10V, 2.5V at VDD = 15V
●     Meets All Requirements of JEDEC Standard No. 13B, "Standard Specifications for Description of ’B’ Series CMOS Devices
●     Applications 

❍     Logical Comparators
❍     Adders/Subtractors
❍     Parity Generators and Checkers

Data sheet acquired from Harris Semiconductor

DESCRIPTION Back to Top

The Harris CD4070B contains four independent Exclusive-OR gates. The Harris CD4077B contains four independent Exclusive-NOR gates.

The CD4070B and CD4077B provide the system designer with a means for direct implementation of the Exclusive-OR and Exclusive-NOR functions, respectively.

TECHNICAL DOCUMENTS Back to Top

To view the following documents, Acrobat Reader 4.0 is required.
To download a document to your hard drive, right-click on the link and choose 'Save'. 

DATASHEET Back to Top

Full datasheet in Acrobat PDF: cd4077b.pdf (50 KB,Rev.C) (Updated: 07/18/2002)

APPLICATION NOTES Back to Top

View Application Notes for Digital Logic

●     Evaluation of Nickel/Palladium/Gold-Finished Surface-Mount Integrated Circuits (SZZA026 - Updated: 06/20/2001)
●     Understanding Buffered and Unbuffered CD4xxxB Series Device Characteristics (SCHA004 - Updated: 12/03/2001)
●     Understanding and Interpreting Texas Instruments Standard-Logic Products Data Sh (Rev. A) (SZZA036A - Updated: 02/27/2003)
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MORE LITERATURE Back to Top

●     Enhanced Plastic Portfolio Brochure (SGZB004, 387 KB - Updated: 08/19/2002)
●     Logic Reference Guide (SCYB004, 1032 KB - Updated: 10/23/2001)
●     MicroStar Junior BGA Design Summary (SCET004, 167 KB - Updated: 07/28/2000)
●     Military Brief (SGYN138, 803 KB - Updated: 10/10/2000)
●     Overview of IEEE Std 91-1984, Explanation of Logic Symbols Training Booklet (Rev. A) (SDYZ001A, 138 KB - Updated: 07/01/1996)
●     Palladium Lead Finish User's Manual (SDYV001, 2041 KB - Updated: 11/01/1996)
●     QML Class V Space Products Military Brief (Rev. A) (SGZN001A, 257 KB - Updated: 10/07/2002)

USER GUIDES Back to Top

●     LOGIC Pocket Data Book (SCYD013, 4837 KB - Updated: 12/05/2002)
●     Signal Switch Data Book (SCDD003, 10259 KB - Updated: 03/19/2001)

SAMPLES Back to Top

ORDERABLE DEVICE
PACKAGE

INDUSTRY (TI)
PINS TEMP (ºC) STATUS DSCC NUMBER PRODUCT CONTENT SAMPLES

CD4077BE
PDIP
(N) 14 -55 TO 125 ACTIVE  View Product Content Request Samples

CD4077BM
SOIC
(D) 14 -55 TO 125 ACTIVE  View Product Content Request Samples

PRICING/AVAILABILITY/PKG Back to Top

 DEVICE INFORMATION
 Updated Daily

ORDERABLE 
DEVICE

STATUS
PACKAGE

TYPE | PINS
TEMP (ºC)

DSCC 
NUMBER

PRODUCT 
CONTENT

BUDGETARY 
PRICING

QTY | $US

STD
PACK
QTY

CD4077BE ACTIVE
PDIP
(N) | 14 -55 TO 125  View Contents 1KU | 0.12 25

        

        

        

        

CD4077BF ACTIVE
CDIP
(J) | 14 -55 TO 125  View Contents 1KU | 2.35 1

        

CD4077BF3A ACTIVE
CDIP
(J) | 14 -55 TO 125  View Contents 1KU | 2.76 1

        

CD4077BM ACTIVE
SOIC
(D) | 14 -55 TO 125  View Contents 1KU | 0.08 50

        

CD4077BM96 ACTIVE
SOIC
(D) | 14 -55 TO 125  View Contents 1KU | 0.08 2500

  

TI INVENTORY STATUS
As Of 08:00 AM GMT, 17 Apr 2003

IN STOCK IN PROGRESS
QTY | DATE

LEAD TIME

>10k* 23 | 21 Apr 4 WKS

 >10k | 25 Apr  

   

   

   

144* 1659 | 20 May 8 WKS

 >10k | 03 Jun  

106* 1659 | 20 May 8 WKS

 >10k | 03 Jun  

0* 1095 | 23 Apr 4 WKS

 >10k | 12 May  

0* >10k | 16 Apr 2 WKS

  

REPORTED DISTRIBUTOR INVENTORY
As Of 08:00 AM GMT, 17 Apr 2003

DISTRIBUTOR
COMPANY | REGION

IN STOCK PURCHASE

Avnet | Americas >1k

EBV 
Electronik | Europe >1k

Newark 
Electronics | Americas 668

Avnet-SILICA | Europe 550

DigiKey | Americas 471

Avnet | Americas 9

   

Avnet-SILICA | Europe 19

Avnet | Americas 8

DigiKey | Americas 287
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CD4077BNSR ACTIVE
SOP
(NS) | 14 -55 TO 125  View Contents 1KU | 0.21 2000

CD4077BPW ACTIVE
TSSOP
(PW) | 14 -55 TO 125  View Contents 1KU | 0.17 90

        

        

CD4077BPWR ACTIVE
TSSOP
(PW) | 14 -55 TO 125  View Contents 1KU | 0.08 2000

0* >10k | 12 May 4 WKS

0* 540 | 16 Apr 4 WKS

 78 | 21 Apr  

 >10k | 08 May  

0* >10k | 08 May 4 WKS

None Reported
View Distributors   

None Reported
View Distributors   

None Reported
View Distributors   

   

   

None Reported
View Distributors   
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