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PIN ASSIGNMENT
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ELECTRICAL CHARACTERISTICS (Voltages Referenced to VSS)

Characteristic Symbol
VDD
Vdc

− 55�C 25�C 125�C

UnitMin Max Min Typ Max Min Max

Output Voltage “0” Level
Vin = VDD or 0

“1” Level
Vin = 0 or VDD

VOL 5.0
10
15

−
−
−

0.05
0.05
0.05

−
−
−

0
0
0

0.05
0.05
0.05

−
−
−

0.05
0.05
0.05

Vdc

VOH 5.0
10
15

4.95
9.95
14.95

−
−
−

4.95
9.95
14.95

5.0
10
15

−
−
−

4.95
9.95
14.95

−
−
−

Vdc

Input Voltage (Note 2) “0” Level
(VO = 4.5 or 0.5 Vdc)
(VO = 9.0 or 1.0 Vdc)
(VO = 13.5 or 1.5 Vdc)

(VO = 0.5 or 4.5 Vdc) “1” Level
(VO = 1.0 or 9.0 Vdc)
(VO = 1.5 or 13.5 Vdc)

VIL
5.0
10
15

−
−
−

1.5
3.0
4.0

−
−
−

2.25
4.50
6.75

1.5
3.0
4.0

−
−
−

1.5
3.0
4.0

Vdc

VIH 5.0
10
15

3.5
7.0
11

−
−
−

3.5
7.0
11

2.75
5.50
8.25

−
−
−

3.5
7.0
11

−
−
−

Vdc

Output Drive Current
(VOH = 2.5 Vdc) Source
(VOH = 4.6 Vdc)
(VOH = 9.5 Vdc)
(VOH = 13.5 Vdc)

(VOL = 0.4 Vdc) Sink
(VOL = 0.5 Vdc)
(VOL = 1.5 Vdc)

IOH
5.0
5.0
10
15

– 1.2
– 0.25
– 0.62
– 1.8

−
−
−
−

– 1.0
– 0.2
– 0.5
– 1.5

– 1.7
– 0.36
– 0.9
– 3.5

−
−
−
−

– 0.7
– 0.14
– 0.35
– 1.1

−
−
−
−

mAdc

IOL 5.0
10
15

0.64
1.6
4.2

−
−
−

0.51
1.3
3.4

0.88
2.25
8.8

−
−
−

0.36
0.9
2.4

−
−
−

mAdc

Input Current Iin 15 − ± 0.1 − ±0.00001 ± 0.1 − ± 1.0 �Adc

Input Capacitance Cin − − − − 5.0 7.5 − − pF

Quiescent Current
(Per Package) Inh = PCAin = VDD,
Zener = VCOin = 0 V, PCBin = VDD
or 0 V, Iout = 0 �A

IDD 5.0
10
15

−
−
−

5.0
10
20

−
−
−

0.005
0.010
0.015

5.0
10
20

−
−
−

150
300
600

�Adc

Total Supply Current (Note 3)
(Inh = “0”, fo = 10 kHz, CL = 50 pF,
R1 = 1.0 M�, R2 = � RSF = ∞,
and 50% Duty Cycle)

IT 5.0
10
15

IT = (1.46 �A/kHz) f + IDD
IT = (2.91 �A/kHz) f + IDD
IT = (4.37 �A/kHz) f + IDD

mAdc

2. Noise immunity specified for worst−case input combination.
Noise Margin for both “1” and “0” level = 1.0 Vdc min @ VDD = 5.0 Vdc

2.0 Vdc min @ VDD = 10 Vdc
2.5 Vdc min @ VDD = 15 Vdc

3. To Calculate Total Current in General:

IT � 2.2 x VDD + 1 x 10−3 (CL + 9) VDD f +
VCOin – 1.65 ��  +

VDD − 1.35  3/4

R1 R2

VCOin – 1.65  3/4
+ 1.6 x

where: IT in �A, CL in pF, VCOin, VDD in Vdc, f in kHz, and
R1, R2, RSF in M�, CL on VCOout.

� �
RSF

1 x 10−1 VDD
2

100% Duty Cycle of PCAin

100
+ IQ��
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ELECTRICAL CHARACTERISTICS (Note 4) (CL = 50 pF, TA = 25°C)

Characteristic Symbol
VDD
Vdc

Minimum

Typical

Maximum

UnitsDevice Device

Output Rise Time
tTLH = (3.0 ns/pF) CL + 30 ns
tTLH = (1.5 ns/pF) CL + 15 ns
tTLH = (1.1 ns/pF) CL + 10 ns

tTLH
5.0
10
15

−
−
−

180
90
65

350
150
110

ns

Output Fall Time
tTHL = (1.5 ns/pF) CL + 25 ns
tTHL = (0.75 ns/pF) CL + 12.5 ns
tTHL = (0.55 ns/pF) CL + 9.5 ns

tTHL
5.0
10
15

−
−
−

100
50
37

175
75
55

ns

PHASE COMPARATORS 1 and 2

Input Resistance − PCAin

− PCBin

Rin 5.0
10
15

1.0
0.2
0.1

2.0
0.4
0.2

−
−
−

M�

Rin 15 150 1500 − M�

Minimum Input Se−sitivity
AC Coupled — PCAin
C series = 1000 pF, f = 50 kHz

Vin 5.0
10
15

−
−
−

200
400
700

300
600
1050

mV p–p

DC Coupled − PCAin, PCBin − 5 to 15 See Noise Immunity

VOLTAGE CONTROLLED OSCILLATOR (VCO)

Maximum Frequency
(VCOin = VDD, C1 = 50 pF
R1 = 5.0 k�, and R2 = ∞)

fmax 5.0
10
15

0.5
1.0
1.4

0.7
1.4
1.9

−
−
−

MHz

Temperature − Frequency Stability
(R2 = ∞ )

− 5.0
10
15

−
−
−

0.12
0.04
0.015

−
−
−

%/�C

Linearity (R2 = ∞ )
(VCOin = 2.5 V ± 0.3 V, R1 > 10 k�)
(VCOin = 5.0 V ± 2.5 V, R1 > 400 k�)
(VCOin = 7.5 V ± 5.0 V, R1 ≥ 1000 k�)

−
5.0
10
15

−
−
−

1.0
1.0
1.0

−
−
−

%

Output Duty Cycle − 5 to 15 − 50 − %

Input Resistance − VCOin Rin 15 150 1500 − M�

SOURCE−FOLLOWER

Offset Voltage
(VCOin minus SFout, RSF > 500 k�)

− 5.0
10
15

−
−
−

1.65
1.65
1.65

2.2
2.2
2.2

V

Linearity
(VCOin = 2.5 V ± 0.3 V, RSF > 50 k�)
(VCOin = 5.0 V ± 2.5 V, RSF > 50 k�)
(VCOin = 7.5 V ± 5.0 V, RSF > 50 k�)

−
5.0
10
15

−
−
−

0.1
0.6
0.8

−
−
−

%

ZENER DIODE

Zener Voltage (Iz = 50 �A) VZ − 6.7 7.0 7.3 V

Dynamic Resistance (Iz = 1.0 mA) RZ − − 100 − �

4. The formula given is for the typical characteristics only.



MC14046B

http://onsemi.com
4

ORDERING INFORMATION

Device Package Shipping†

MC14046BCPG PDIP−16
(Pb−Free)

500 Units / Rail

MC14046BDWG SOIC−16 WB
(Pb−Free)

47 Units / Tube

NLV14046BDWG*

MC14046BDWR2G SOIC−16 WB
(Pb−Free)

1000 Units / Tape & Reel

MC14046BFELG SOEIAJ−16
(Pb−Free)

2000 Units / Tape & Reel

MC14046BFG SOEIAJ−16
(Pb−Free)

50 Units / Rail

†For information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.

*NLV Prefix for Automotive and Other Applications Requiring Unique Site and Control Change Requirements; AEC−Q100 Qualified and PPAP
Capable.
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Typical Low−Pass Filters

NOTE: Sometimes R3 is split into two series resistors each R3 ÷ 2. A capacitor CC is then placed from the midpoint to ground. The value for
CC should be such that the corner frequency of this network does not significantly affect �n. In Figure B, the ratio of R3 to R4 sets
the damping, R4 � (0.1)(R3) for optimum results.

Figure 3. General Phase−Locked Loop Connections and Waveforms

Waveforms

Note: for further information, see:
(1) F. Gardner, “Phase−Lock Techniques”, John Wiley and Son, New York, 1966.
(2) G. S. Moschytz, “Miniature RC Filters Using Phase−Locked Loop”, BSTJ, May, 1965.
(3) Garth Nash, “Phase−Lock Loop Design Fundamentals”, AN−535, Motorola Inc.
(4) A. B. Przedpelski, “Phase−Locked Loop Design Articles”, AR254, reprinted by Motorola Inc.
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R4 C2 	 6N
fmax

– N
2 � � f

(R3 
 3, 000�) C2 	 100N�f
fmax2

– R4 C2

� f = fmax − fmin

Definitions: N = Total division ratio in feedback loop
Kφ = VDD/π for Phase Comparator 1
Kφ = VDD/4 π for Phase Comparator 2

KVCO 	
2 � � fVCO
VDD – 2 V

2 � fr
10

for a typical design �n � (at phase detector input)

ζ � 0.707
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PACKAGE DIMENSIONS

PDIP−16
P SUFFIX

PLASTIC DIP PACKAGE
CASE 648−08

ISSUE T

NOTES:
1. DIMENSIONING AND TOLERANCING PER

ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. DIMENSION L TO CENTER OF LEADS

WHEN FORMED PARALLEL.
4. DIMENSION B DOES NOT INCLUDE

MOLD FLASH.
5. ROUNDED CORNERS OPTIONAL.

−A−

B

F C

S

H
G

D

J

L

M

16  PL

SEATING

1 8

916

K

PLANE−T−

MAM0.25 (0.010) T

DIM MIN MAX MIN MAX
MILLIMETERSINCHES

A 0.740 0.770 18.80 19.55
B 0.250 0 270 6.35 6.85
C 0.145 0.175 3.69 4.44
D 0.015 0 021 0.39 0.53
F 0.040 0.70 1.02 1.77
G 0.100 BSC 2.54 BSC
H 0 050 BSC 1.27 BSC
J 0.008 0 015 0.21 0.38
K 0.110 0.130 2.80 3.30
L 0.295 0 305 7.50 7.74
M 0  10  0  10  
S 0.020 0 040 0.51 1.01

����






