
 

 

 

CD4013B  D  1.65V  5.5V  

CD4013B nD nCP nSD nRD

 nQ  nQ̅  nD 

 nQ  

 Ioff  Ioff  

 SOP14  -40 C  +125 C  

 

 

 1.65V ~ 5.5V 

 10µA ( )  

 -40°C ~ +125°C  

 5.5V 

 3.0V  ±24mA 

 Ioff  

 SOP14 

 

 

  

  

  

 I/O  

 LED  

 

 (1) 

     (2) MSL (3)  

CD4013B CD4013BM96 -40°C ~+125°C SOP14 CD4013BM MSL3 Tape and Reel,4000 

: 

(1)  

(2)  

(3) MSL JEDEC  

 

 

SD

CP

RD

D

C

C

Q

C

C
C

C

C

C

Q

C

C  
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1RD

1

GND

1Q

1Q

1D

1CP

1SD

VDD

2RD

2D

2CP

2SD

2Q

2Q

2

3

4

5

6

7

14

13

12

11

10

9

8

 
SOP14 

  I/O   

1  1Q  O   

2 1Q̅ O  

3 1CP I  

4 1RD I  
 

5 1D I   

6 1SD I 
 

7 GND -  

8 2SD I 
 

9 2D I   

10 2RD I  
 

11 2CP I  

12 2Q̅ O  

13 2Q O  

14 VDD P  
 

 

  

nSD nRD nCP nD nQ n𝐐̅ 

H L X X H L 

L H X X L H 

H H X X H(1) H(1) 

L L ↑ H H L 

L L ↑ L L H 

L L L X Q0 Q̅0 

(1)  SD  RD    

(2) H=   

L=  

X=  
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(1) 

    

VCC  -0.5 6.5 V 

VI  (2) -0.5 6.5 V 

Vo  (2) -0.5 6.5 V 

Vo  (2) (3) -0.5 VCC+0.5 V 

IIK  VI<0  -50 mA 

IOK  VO<0  -50 mA 

IO   ±50 mA 

 VCC GND   ±100 mA 

 

 

    
θJA  (4) SOP14   105 °C/W 

 

 

    

 
, TJ 

(5) -65 150 
°C 

, Tstg -65 150 

 

ESD  

 ESD  

   

 
ESD  

ESD 

 

 (HBM)  ±2000 

V  (CDM)  ±1000 

 (MM)  ±200 

: 

(1) 

 

(2)  

(3) VCC  

(4)  JESD-51  

(5)  TJ(MAX) RθJA  TA  PD = (T J(MAX) - TA) / RθJA  PCB  
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TA = +25°C, =-40°C~125°C，  (1) 

 

 

      

 VCC  1.65 5.5 V 

 VIH 

VCC=1.65V to 1.95V 0.75×VCC  

V 
VCC=2.3V to 2.7V 1.7  

VCC=3V to 3.6V 2  

VCC=4.5V to 5.5V 0.7×VCC  

 VIL 

VCC=1.65V to 1.95V  0.25×VCC 

V 
VCC=2.3V to 2.7V  0.7 

VCC=3V to 3.6V  0.8 

VCC=4.5V to 5.5V  0.3×VCC 

 VI  0 5.5 V 

 VO  0 VCC V 

 IOH 

VCC=1.65V  -4 

mA 

VCC=2.3V  -8 

VCC=3V 
 -16 

 -24 

VCC=4.5V  -32 

 IOL 

VCC=1.65V  4 

mA 

VCC=2.3V  8 

VCC=3V 
 16 

 24 

VCC=4.5V  32 

 Δt / Δv   

VCC=1.8V± 0.15V, 2.5V ± 0.2V  20 

ns/V VCC=3.3V± 0.3V  10 

VCC=5V± 0.5V  10 

 
TA  -40 125 °C 

(1)   VCC  GND  
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  VCC  
 

(2) (3) (2) 
 

VOH 

IOH = -100μA 1.65V to 5.5V 

 

VCC-0.1   

V 

IOH = -4mA 1.65V 1.2   

IOH = -8mA 2.3V 1.9   

IOH = -16mA 
3V 

2.4   

IOH = -24mA 2.3   

IOH = -32mA 4.5V 3.8   

VOL 

IOL = 100μA 1.65V to 5.5V 

 

  0.1 

V 

IOL = 4mA 1.65V   0.45 

IOL = 8mA 2.3V   0.3 

IOL = 16mA 
3V 

  0.4 

IOL = 24mA   0.55 

IOL = 32mA 4.5V   0.55 

II VI=5.5V or GND 0V to 5.5V 
+25C  ±0.1  

µA 
   ±5 

Ioff VI or VO=5.5V 0 
+25C  ±0.1  

µA 
   ±10 

ICC VI=5.5V or GND, IO=0 1.65V to 5.5V 
+25C  0.1  

µA 
   10 

ΔICC 
One input at VCC-0.6V, Other 
inputs at VCC or GND 

3V to 5.5V    500 µA 

Ci ( ) VI = VCC or GND 3.3V +25C  3  pF 

(1)  VCC  GND  

(2)  25°C  100% SQC  

(3)  
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 (1) 

   VCC(V) 
-40°C ~ 125°C 

 
   

fmax   

VCC=1.8V   30 

MHz 
VCC=2.5V   65 

VCC=3.3V   100 

VCC=5V   155 

tpd 

nCP 

nQ 

VCC=1.8V  18.7  

ns 
VCC=2.5V  10  

VCC=3.3V  7.3  

VCC=5V  5.8  

nQ̅ 

VCC=1.8V  19.1  

ns 
VCC=2.5V  10.1  

VCC=3.3V  7.6  

VCC=5V  5.9  

nSD or nRD  nQ or nQ̅ 

VCC=1.8V  18.6  

ns 
VCC=2.5V  8.9  

VCC=3.3V  6.8  

VCC=5V  5.2  

trec nRD nQ 

VCC=1.8V 45   

ns 
VCC=2.5V 20   

VCC=3.3V 12   

VCC=5V 9   

tt  nQ or nQ̅ 

VCC=1.8V  15.8  

ns 
VCC=2.5V  12  

VCC=3.3V  10.8  

VCC=5V  9.3  

(1) /   
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 (1) 

    
VCC=1.8V VCC=2.5V VCC=3.3V VCC=5V 

 
        

fclock   30  65  100  155 MHz 

tw 
nCP  8  4  3  2  

ns 
nSD or nRD   12  5  3.4  2  

tsu nD nCP  10  5  3  2  ns 

th nD nCP  3  3  3  3  ns 

(1) /   
 

 
TA = +25°C 

  
VCC = 1.8V VCC = 2.5V VCC = 3.3V VCC = 5V 

 
    

Cpd    f = 10 MHz 22 25 32 40 pF 
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th

tsu

tPHL

tw

1/fmax

GND

GND

nD input

nCP  input

nQ output

nQ output

10 %

90 %

10 %

90 

VM

VM

VM

VM

VI

VI

VOH

VOL

VOH

VOL

th

tsu

tPHLtPLH

tPLH

tTLH tTHL

 
1  

VOL VOH  

 1. CP Qn CP CP  
 

tPLH

 

 

VM

VM

VM

VM

VM

VOH

VOL

VOH

VOL

VI

VI

tW tW

trec

GND

GND

tPLHtPHL

tPHL

nQ output

nQ output

nRD input

nSD input

nCP input

GND

VI

 
1  

VOL VOH  

 2.  (nSD)  (nRD)  (nQ, n𝐐̅)  nSD nRD 

 nCP   
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1.  

  

VM VM 

0.5VCC 0.5VCC 

 

negative 

pulse

G ND

positive 

puls e

GND

10 %

90 %

90 %

10 %

DUT
G

tW

tW

VM

VM VM

VM

tr

tf

tf

tr

VI

VI

VI

VC C

VO

CLRT

 
2  

  

RT =  ZO  

CL =  

RL =  

S1 =  

 3.  

 

2.  

  
 

VI tr, tf CL RL 

VCC 6ns 15pF, 50pF 1kΩ tPHL, tPLH 
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DIRECTION OF FEED

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Reel 
Diameter

Reel Width(W1)

REEL DIMENSIONS 

TAPE DIMENSION

 

Package Type 
Reel 

Diameter 
Reel Width 

(mm) 
A0 

(mm) 
B0 

(mm) 
K0 

(mm) 
P0 

(mm) 
P1 

(mm) 
P2 

(mm) 
W 

(mm) 
Pin1 

Quadrant 

SOP14 13’’ 16.4 6.60 9.30 2.10 4.0 8.0 2.0 16.0 Q1 

 

1.  

2.  0.15  
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1. 0.15mm  

2. BSC “ ”  

3.  

SOP14 (3) 

e b

E E1

D1

1.27

5.2

1.27

0.6

A1

AA2 θ
c

L

RECOMMENDED LAND PATTERN (Unit: mm)

D2  
 

 
 
 
 
 
 

 
 

 
 

 
 
 
 

 
  

    

A (1) 1.500 1.700 0.059 0.067 

A1 0.100 0.200 0.004 0.008 

A2 1.400 1.500 0.055 0.059 

b 0.375 0.425 0.015 0.017 

c 0.200 0.240 0.008 0.009 

D1 (1) 8.550 8.650 0.336 0.341 

D2 8.600 8.700 0.338 0.343 

e 1.270(BSC) (2) 0.050(BSC) (2) 

E 5.900 6.100 0.232 0.240 

E1 (1) 3.800 3.900 0.150 0.154 

L 0.500 0.700 0.020 0.028 

θ 0° 8° 0° 8° 
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