HD140468B

Phase-Locked Loop -

The HD14046B phaselocked loop contains two phase compara-
tors, a voitage-controlled oscillater (VCO), source follower, and
zener diode. The comparators have two common signal inputs.
PCAin and PCBin. Input PCAin can be used directly coupled to
large voltage signals, or indirectly coupled (with a series capacitor)
to small voltage signals. The self-bias circuit adjusts small voltage
signals in the linear region of the amplifier, Phase comparator 1
(an exclusive OR gate) provides a digital error signals PC1 out,
and maintains 90° phase shift at the center frequency between
PCAin and PCBin signals (both at 50% duty cycle), Phase compara-
tor 2 (with leading edge sensing logic) provides digital error signals
PC2out and PCPout, and maintains a 0° phase shift between PCAin
and PCBin signals (duty cycle is immaterial). The linear VCO
produces an output signal VCOout whose frequency is determined
by the voltage of input VCOQin and the capacitor and resistors con-
nected to pins Cly, Clg, R1, and R2. The source-follower output
SFout with an external resistor is used where the VCOQin signal is
needed but no loading can be tolerated, The inhibit input Inh,
when high, disables the VCO and source follower to minimize
standby power consumption, The zener diode can be used to assist
in power supply regulation. Applications include FM and FSK
modulation and demodulation, frequency synthesis and multiplica-
tion, frequency discrimination, tone doceding, data synchroniza-
tion and conditioning, voltage-to-frequency conversion and motor
speed control.

B FEATURES
VCO Frequency = 1.4MHz typ. @10V
_VCO Frequency Drift with Temperature = 0.04%/°C typ. @10V
VCO Linearity = 1% typ.
Quiescent Current = 5nA/pkg @5V
Low Dynamic Power Dissipation = 70uW typ. @fp = 10kHz,
Vpn =5V,R1=1IM{), R2=o°, Rgpp =
Diode Protection on All Inputs
Supply Voltage Range =3 to 18V
Pin-for-Pin Replacement for CD4046B and MC14046B
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M PIN ARRANGEMENT
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HD14046B

BGENERAL PHASE-LOCKED LOOP CONNECTIONS AND WAVEFORMS
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M ELECTRICAL CHARACTERISTICS— 1
: N —4c | 5°C 85T |
Characteristic Symbol—-me— Test Conditions : . Unit
Voo (V)] min | max ; min | typ | max | min | max
5.0/ —| 005, —j 0 005 —| 0.05,
Vor ! 10 | Vo= Voo or D — " 0.05 - 0| 0.05 —[ .05 Vv
;15 — | 0.05 - 0| 0.05 —| 0.05
Output Voltage : -
5.0 4.95 —| 495 50| —| 495 —
Vos | 10 | V=0 or Voo 9.95| —| 9.95 w| —| 9.9 —| V¥
15 1495 — |14.95 15] —14.95| —
5.0 | Veu—4.5 or 0.5V — 15| —i 22 15| —| 15
Vie | 10 | Vau=9.0 or 1.0V —. 30| —i 4500 36| —| 3.0 V
15 | Vau=13.5 or 1.5V — 4.0 —| 6.75 4.0 —| 4.0
[nput Voltage B i T
5.0 | Viu=0.5 or 4.5V 35, —| 35| 27 —| 35 —
Vie | 10 ! ¥u=1.0 or 9.0V 70/ —| 70| 55 —| 70 =] v
' 15, Vaw=1.5 or 13.5V 1.0 —| 1.0l 82, —| 110 —°
5.0 | Von=2.5V -10| —!-08! 17 —|-08 -—
L 5.0 | Vou—4.6V —0.2| —'—0.16—0.36] —|-0.12] —
IUH i mA
10 | Voy =9.5V —0.5| —! 04| —0.9 —|-03 —
Qutput Drive Current | 15 | Voy=13.5V -1.4| —!-12] -35 —|-10
£5.0 | Vor=0.4V 0.52| — | 0.44| 0.88) —| 0.36. —
Too © 10 | Vor=0.5V 13 —! 1a] 250 =] o8] —| ma
|15 | Veu—1.5V 36| —| 3.0 88 —| 24 —
Input Current Im | 15 — | 0.3 — |+0.00001 | £0.3 — 10| wA
Input Capacitance Cin . V=0 -, — — 5.0/ 7.5 — - | pF
0 5.0 | Zero Signal, —~| e[ —To.005] 20 —| 10|
Quiescent Current ; Ino 10 | per Package — 40 -—; 0.010 40 — | 300| uxA
; 15 | Lu=1, PCA=1 — 80 —| 0.015| 80 —| 600
i 5.0  Ia=0, f,=10kHz, — — —| 1.46 — — —
C.=50pF, Ri=1MQ T
. . \ . N _ — _T _
Total Supply Current Ir 10 Re=co, Rer=oo, 50% 2.91 1 uh
15 | Duty Cycle, f=1kHz — — —| 4.37 — - -

* To calculate tota} supply current at frequency other than 1kHz.
@Vor=5.0V Ir=(1.46 wA/kH2)f+1op, @Vos= 10V Fr—(2.91 gA/kHz) +Ios, @Voo=15V Ir={(4.37 pA/kHz)f+ Iop
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HD14046B

B ELECTRICAL CHARACTERISTICS—2 (C.=50pF, Ta=25C)

Characterislic Symbol Voo (V) Test Conditions min : typ max Unit
5.0 — 180 400
Output Rise Time t. 10 | - 90 200 ns
15 — 65 160
5.0 — 100 200
Output Fall Time : i ! 10 - 50 100 ns
| 18 37 80
®PHASE COMPARATORS | and 2
Characteristic Symhol Voo (V) Test Conditions ! min typ max Unit
! 5.0 © 1.0 2.0 —
" PCAin 10 0.2 0.4 —
Input Resistance R MO
15 0.1 0.2 —
PCBin 15 15 1500 —
5.0 |AC Coupled_—PCAin. — 200 400
Minimum Input Sensitivity Via 10 | C Series=1000pF, - 400 800 | mVe_e
15 | f=50kH=z - 700 1400
DC Coupled-PCAin, PCBin i 515 See Noise Immunity
®VOLTAGE CONTROLLED OSCILLATCR(VCQO)
Charactleristic I Symbol | Vpp (V) ‘ Test Conditions [ min typ max | Unit
5.0 0.35 0.70 -
VCOin tV.D.D, Cl - 501JF,
Maximum Frequency Jras 10 : 0.7 1.4 - MHz
Ri=5kfl, Re=w !
15 1.0 1.9 — !
5.0 - 6.12 —
Temperature.Frequeney ———-——410 'R 0.04 %c
Siability —J 2 ' ¢
15 - (1,015 -
5.0 VCO0-=2.50V 0,30V, R:z10k0 - 1 —
Linearity 10 Ry =co VCO,.=5.00V 2,50V, R: 2400k} — 1 — %
15 VCO, =750V £5.00V, R 21000k — |7 2] -
Output Duty Cyele 5~-15 I — 50 - %
Input Resistance (VCOin) Rin 15 15 1500 — i MQ
® SOURCE-FOLLOWER
Characteristic Symbol | Voo (V) Test Conditions min typ max Uit
5.0 - — 1,65 2.5
VCOin— SFou,
Offset Voltage 10 - 1.65 2.5 v
Rse>50k0
15 — 1.65 2.5
5.0 VCOW=2.50V £0.30V, Rsr>50k02 — 0.1 —
Linearity 10 VCQOi =500V £2.50V, Rsr>50k0 - 0.6 - %
15 VCO:(=T7.50V £5.00V, Rsr>50k0 0.8 -
® ENER DIODE
Characteristic Symbol ! Voo (V) Test Conditions min typ max Unit
Zener Voltage Ve | Iz =50 A 6.3 | 7.0 | 7.7 v
Dynamic Resistance Rz Iz =T mA 100 — Q
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HD1404€B

BPHASE COMPARATORS STATE DIAGRAMS
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Unit: mm
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Cautions

1. Hitachi neither warrants nor grants licenses of any rights of Hitachi’s or any third party’s patent,
copyright, trademark, or other intellectual property rights for information contained in this document.
Hitachi bears no responsibility for problems that may arise with third party’ s rights, including
intellectual property rights, in connection with use of the information contained in this document.

2. Products and product specifications may be subject to change without notice. Confirm that you have
received the latest product standards or specifications before final design, purchase or use.

3. Hitachi makes every attempt to ensure that its products are of high quality and reliability. However,
contact Hitachi’ s sales office before using the product in an application that demands especially high
quality and reliability or where its failure or malfunction may directly threaten human life or cause risk
of bodily injury, such as aerospace, aeronautics, nuclear power, combustion control, transportation,
traffic, safety equipment or medical equipment for life support.

4. Design your application so that the product is used within the ranges guaranteed by Hitachi particularly
for maximum rating, operating supply voltage range, heat radiation characteristics, installation
conditions and other characteristics. Hitachi bears no responsibility for failure or damage when used
beyond the guaranteed ranges. Even within the guaranteed ranges, consider normally foreseeable
failure rates or failure modes in semiconductor devices and employ systemic measures such as fail-
safes, so that the equipment incorporating Hitachi product does not cause bodily injury, fire or other
consequential damage due to operation of the Hitachi product.

5. Thisproduct is not designed to be radiation resistant.

6. No oneis permitted to reproduce or duplicate, in any form, the whole or part of this document without
written approval from Hitachi.

7. Contact Hitachi’s sales office for any questions regarding this document or Hitachi semiconductor
products.
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