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NTE4046B and NTE4046BT
Integrated Circuit
CMOS, Micropower Phase-Locked Loop (PLL)

Description:

The NTE4046B (16-Lead DIP) and NTE4046BT (SOIC-16) are CMOS Micropower Phase-
Locked Loop (PLL) devices consisting of a low—power, linear voltage—-controlled oscillator (VCO)
and two different phase comparators having a common signal-input amplifier and a common
comparator input. A 5.2V zener diode is provided for supply regulation if necessary.

Features:
e Very Low Power Consumption: 70uW (Typ) @ VCO f, = 10kHz, Vpp = 5V
Operating Frequency Range up to 1.4MHz (Typ) @ Vpp = 10V, Rl = 5kQ
Low Frequency Drift: 0.04%/°C (Typ) @ Vpp = 10V
Choice of Two Phase Comparators:
Exclusive-OR Network ()
Edge-Controlled Memory Network W/Phase-Pulse Output for Lock Indication (l1)

High VCO Linearity: < 1% (Typ) @ Vpp = 10V

VCO Inhibit Control for ON-OFF Keying and Ultra-Low Standby Power Consumption
Source-Follower Output of VCO Control Input (Demod. Output)

Zener Diode to Assist Supply Regulation

Standardized, Symmetrical Output Characteristics

100% Tested for Quiescent Current at 20V

5V, 10V, and 15V Parametric Ratings

Applications:
e FM Demodulator and Modulator ® FSK - Modems
® Frequency Synthesis and Multiplication e Data Synchronization
® Frequency Discriminator e \/oltage-to-Frequency Conversion
e Signal Conditioning e Tone Decoding
Absolute Maximum Ratings:
DC Supply Voltage Range (Voltages referenced to Vgg terminal), Vpp . ........... -0.5to +20V
Input Voltage Range, All Inputs . .. ... -0.5to Vpp+0.5V
DC Input Current, Any One INput .. ... o +10mA
Power Dissipation (Ta = =55°1t0 +100°C), Pp ... .ot 500mW
Tao=+100°10 +125°C . ... ... Derate Linearly at 12mW/°C to 200mW
Device Dissipation (Per Output Transistor)
For Tp = Full Package Temperature Range ............ ... ..., 100mW
Operating Temperature Range, Ta .. ..o oo e -55° to +125°C
Storage Temperature Range, Tgtg - oo v -65° to +150°C

Lead Temperature (During Soldering, 1/16” £1/32” from case, 10sec Max), T ........... +265°C



Recommended Operating Conditions: (Tp = -55° to +125°C)

Parameter Min | Typ | Max | Unit
Supply Voltage Range VCO Section:
As Fixed Oscillator - 18 \
Phase-Lock-Loop Operation - 18 \%
Supply Voltage Range Phase Comparator Section:
Comparators - 18 \
VCO Operation - 18 Y
Static Electrical Characteristics:
Characteristic Conditions Limits at Indicated Temperature (°(-:) Units
Vo Vin | Vbp | -55°C | -40°C | +85°C | +125°C +25°C
V) V) ) Min. Typ. Max.
VCO Section
Output Low (Sink) 0.4 05 5 0.64 0.61 0.42 0.36 0.51 1.0 - mA
Current 05 | 010 | 10 16 15 1.1 0.9 13 26 - mA
IOL Min.
15 0,15 15 4.2 4.0 2.8 24 3.4 6.8 - mA
Output High (Source) 46 0,5 -064 | -061 | -042 | -0.36 | -0.51 -1.0 - mA
Current 25 | 05 | 5 20 | -18 | -13 | 115 | -16 | -32 - mA
loy Min.
9.5 0,10 10 -1.6 -15 -1.1 -0.9 -13 -2.6 - mA
135 | 0,15 15 -4.2 -4.0 -2.8 2.4 -34 -6.8 - mA
Output Voltage - 5 5 0.05 - 0 0.05 Y
Low-Level — [ 10 | 10 0.05 . 0 | 005 | V
VoL Max.
- 15 15 0.05 - 0 0.05 Vv
Output Voltage - 5 5 4.95 4.95 5 - Y
High-Level — [ 10 | 10 9.95 995 | 10 Z Y;
Von Min.
- 15 15 14.95 14.95 15 - \
Input Current, Iy Max. - 0,18 | 18 +0.1 | +0.1 | +1.0 | +1.0 - +10° | 0.1 HA
Phase Comparator Section
Total Device Current, - 0,5 5 0.2 - 0.1 0.2 mA
IDD Max. — —
(Pin14 Open, 0,10 | 10 1.0 05 1.0 mA
Pin5 = Vpp) - 0,15 | 15 1.5 - 0.75 1.5 mA
- 0,20 | 20 4.0 - 20 4.0 mA
(Pin14 = Vgg or - 05 5 20 - 10 20 HA
Voo, Pin5=Vpp) 1010 [ 10 40 . 20 20 | 1A
- 0,15 | 15 80 - 40 80 HA
- 0,20 | 20 160 - 80 160 HA
Output Low (Sink) 04 05 5 0.64 0.61 0.42 0.36 0.51 1.0 - mA
Current 05 [010 | 10 16 15 1.1 0.9 13 26 - mA
loL Min.
15 0,15 15 4.2 4.0 2.8 24 3.4 6.8 - mA
Output High (Source) 46 0,5 5 -064 | -061 | -042 | -0.36 | -0.51 -1.0 - mA
Current 25 | 05 20 | -18 | -13 | 115 | -16 | -32 - mA
loy Min.
9.5 0,10 10 -1.6 -15 -1.1 -0.9 -13 -2.6 - mA
135 | 0,15 15 -4.2 -4.0 -2.8 2.4 -34 -6.8 - mA




Static Electrical Characteristics (Cont’d):

Characteristic Conditions Limits at Indicated Temperature (°C) Units
Vo VIN VDD -55°C | -40°C | +85°C | +125°C +25°C
M| ™M Min. | Typ. | Max.
Phase Comparator Section (Cont’d)
DC-Coupled Signal 0545 - 5 - - 15 - - 15 \Y
Input and
Comparator Input 1,9 - 10 - - 3.0 - - 3.0 \%
Voltage Sensitivity
Low-Level 15135 - | 15 - - 4.0 - - 40 | V
V||_ Max.
High Level 0545 - 5 - - 35 - 35 - - \Y,
Vi Min. 19 | - | 10 - - 7.0 - 7.0 - - Y
15,135 - 15 - - 11.0 - 11.0 - - \
Input Current, - 0,18 | 18 0.1 0.1 +1.0 +1.0 +10° | 0.1 HA
Iin Max.
(Except Pin14)
3-Stage Leakage 0,18 | 0,18 | 18 0.1 0.1 0.2 0.2 +10° | 0.1 HA
Current,
IOUT Max.
Electrical Characteristics: (Tp = +25°C)
Test Conditions
Parameter Symbol Voo Min | Typ | Max | Unit
VCO Section
Operating Power Pp fo = 10kHz, Ry = 1IMQ, 5V - 70 140 | pWw
Dissipation Ro = VCOp = Voo 10V — 800 | 1600 | uwW
2 15V - [ 3000 {6000 | pw
Maximum Operating fnax C1 = 50pF, Ry = 10kQ 5V 0.3 0.6 - MHz
Frequency \F}%a:”: Vo v | 06 | 12 | - |MHz
15V 0.8 1.6 - MHz
R¢ = 5kQ 5V 05 0.8 - MHz
10V 1.0 1.4 - MHz
15V 14 2.4 - MHz
Linearity VCO|y = 25V+0.3V | Ry = 10kQ 5V - 1.7 - %
VCO|\ = 5.0V+1.0V | Ry = 100kQ 10V - 0.5 - %
VCO = 5.0V+2.5V [ Ry = 400kQ 10V - 4.0 - %
VCOp = 7.5V10.3V | Ry = 100kQ 15V - 05 - %
VCOW = 7.5V45.0V |R; = TMQ 15V - 7.0 - %
Temperature-Frequency fun =0 5V - 10.12 - %/°C
Eltc??;:'lgq.uency Offset 1ov _ 004 ] - |[%C
15V - |$0.015]| - | %/°C
Frequency Offset fuin = O 5V - 40.09 - | %/°C
10V - 10.07 - %/°C
15V - +0.03 - | %/°C
Output Duty Cycle 510,15V | - 50 - %
Output Transition Times trHL treH 5V - 100 200 ns
10V - 50 100 ns
15V - 40 80 ns




Electrical Characteristics (Cont’d): (Tp = +25°C)

Test Conditions

Parameter Symbol Voo Min Typ | Max | Unit
VCO Section (Cont’d)
Source-Follower Output VCON-Vpem | RS > 10kQ 5V - 1.8 25 \Y,
%i’gfsg:ggg Output) v | - | 18 | 25 | V
15V - 1.8 25 \%
Linearity VCO\y = 25V10.3V | Rg = 100kQ 5V - 0.3 - %
VCO = 5.0V+25V |Rg =300kQ | 10V - 0.7 - %
VCO\ = 7.5V15.0V |Rg = 500kQ [ 15V - 0.9 - %
Zener Diode Voltage V7 Iz = 50uA - 445 | 550 | 6.15 \
Zener Dynamic Resistance Rz Iz=1mA - - 40 - Q
Phase Comparator Section
Pin14 (Signal In) Input Ria 5V 1.0 20 - MQ
Resistance v |02 | 04 | - | MQ
15V 0.1 0.2 - MQ
AC Coupled Signal Input fiy = 100kHz, Sine Wave, Note 1 5V - 180 | 360 | mV
e S 10V | - | 330 | 660 | mv
15V - 900 | 1800 [ mV
Propagation Delay Time tPHL 5V - 225 450 ns
ForaoPeid o |~ T [0
15V - 65 130 ns
Low to High Level tpLH 5V - 350 | 700 ns
10V - 150 300 ns
15V - 100 200 ns
3-State Propagation I_Z)elay tPHZz 5V - 225 450 ns
Hgﬁ E'Z{gl‘go Pin3) 10V | - | 100 | 200 | ns
Low Impedance 15V - 95 190 ns
Low Level to tpLz 5V - 285 570 ns
High Impedance 0V - 130 560 s
15V - 95 190 ns
Input Rise or Fall Times t, 1 5V - - 50.0 [ us
Comparator Input (Pin3) 0V — — 10 s
15V - - 0.3 us
Signal Input (Pin14) 5V - - 500.0 | us
10V - - 200 | us
15V - - 25 us
Output Transition Times trHL trH 5V - 100 200 ns
10V - 50 100 ns
15V - 40 80 ns

Note 1. For sine wave, the frequency must be greater than 10kHz for Phase Comparator II.




Pin Connection Diagram

Phase Pulses Vbp
Phase Comp 1 Out Zener
Comparator Input Signal Input
VCO Output Phase Comp 2 Out

Inhibit R2 to Vgg

C1(1) R1 to Vgs

C1 (2 Demodulator Output
Vss VCO Input
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