Technical Data

File Number 1854 CD54/74HC 4046A
Advance Information/ CD54/74HCT 4046A

Preliminary Data

HARRIS SEMICOND SECTOR 27E D EA 4302271 00175900 5 EEHAS
High-Speed CMOS Logic T-50-)7-0D

2 . ]
comon—3 = Phase-Locked-Loop with VCO
4 hs
sian—3Y ::_"C’OUT Features: m Operating power supply voltage range:
[ PePour ® Operating frequency range of up to VCO section 3V to 6 V;
. 18 MHz (typ.) at Vec =5 V digital section2 Vo 6 V
61A—1 & Choice of three phase comparators: Applications: ’
R o [t—veoour EXCLUSIVE-OR: ® FM modulation and demodulation
T edge-triggered JK flip-fiop; m Frequency synthesis and
f2— 19 oemour edge-triggered RS flip-flop . multiplication
veom—4 ® Excellent VCO frequency linearity m Frequency discrimination
INH— ® VCO-inhibit control for ON/OFF keying  m Tone decoding
92C5-40592 and for low standby power w Data synchronization and conditioning
FUNCTIONAL DIAGRAM cansumption m Voltage-to-frequency conversion

8 Minimal frequency drift w Motor-speed control

The RCA CD54/74 HC/HCT40468A are high-speed Si-gate Family Features:

CMOS devices that are pin compatible with the CD4046B of ® Fanout (Over Temperature Range);
the "4000B" series. They are specified in compliance with Standard Outputs - 10 LSTTL Loads
JEDEC standard no. 7 Bus Driver Outputs - 15 LSTTL Loads

The HC/HCT4046A are phase-locked-loop circuits that con- ™ Wide Operating Temperature Range:
tain a linear voltage-controiled oscillator (VCO) and three CD74HC/HCT/HCL/‘ -40 10 +85°C b .
different phase comparators (PC1, PC2 and PC3). A signal - Bglar)c_:ed Propagation De_lay and Transition Times
input and a comparator input are common to each w Significant f’ower Reduction Compared to
comparator. LSTTL Logic ICs . - . .

m Alternate Source is Philips/Signetics
The signat input can be directly coupled to large voltage m CD54HC/CD74HC Types:

signals, or indirectly coupled (with a series capacitor) to 2 to 6 V Operation R
small voltage signals. A self-bias input circuit keeps small High Noise Immunity: Ny = 30%, N = 30% of Vce
voltage signals within the linear region of the input amplifi- @ Vee=56V

ers. With a passive low-pass filter, the 4046A forms a B CD54HCT/CD74HCT Types:

second-order loop PLL. The excellent VCO linearity is 4.5 to 5.5 V Operation

achieved by the use of linear op-amp techniques. Direct LSTTL Input Logic Compatibility

The CD54HC4046A and CD54HCT4046A are supplied in Vi = 0.8V Max, Vin =2 V Min.

CMOS | ibili
16-lead ceramic dual-in-line packages (F suffix). The i Sf Zﬁué%‘/%l:lpva::‘blhly

CD74HC4046A and CD74HCT4046A are supplied in 16-lead
plastic dual-in-line packages (E suffix), and in 16-lead sur-
face mount plastic dual-in-line packages (M suffix}. The
CD54/74HC/HCT4046A are also supplied in chip form (H
suffix). 1 18

PCPoyYT— ——Vce
PC1ouT —2| 5 pcagur
COMP|N——3 l4—'S|G|N
VCC’our—4 4046A LPGZou‘r
INH— 12_ g,
ct,\—6 Hny
CIB——l 10 DEMouT
oNp—3] ‘:9 veoy

92C5-4059!

TERMINAL ASSIGNMENT
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Technical Data T-50~17

CD54/74HCA4046A
CD54/74HCTA4046A

HARRIS SEMICOND SECTOR e?E D 4302271 001790k 7 EAEHAS
MAXIMUM RATINGS, Absolute-Maximum Values

DC SUPPLY-VOLTAGE (Vcc):

(Voltages referenced t0 ground) .. ... outve it vie it i i enaeanerrneansrvasansonsansenass Veraes e =05t0+7V
DC INPUT DIODE CURRENT, ik (forVi<-05VorVi>Vee +05V) coinriiiiiiiiiinennnnnns veerriresnans, 220 mMA
DC OUTPUT DIODE CURRENT, lox (for Vo <-0.5V orVo>Vee+t0.5V) ... viiiiiiiininniinnnnnnn siesesenres s 20 MA
DC DRAIN CURRENT, PER OUTPUT (lg) {for-0.5V<Vo<Vcc+0.5V) ..oivvivirennnn,s Cerrerereeseaes vere 25 MA
DC Vec OR GOUND CURRENT (100) . «evttteetttttenerieeaeeensrosseseensrncsscsoneennnnns Cierereerean .. E50mA
POWER DISSIPATION PER PACKAGE (Po):

For Ta=-40t0 +80°C (PACKAGE TYPE B) ...itiiuiertirrenteeeteasesneenaresenarenrsassesosssannens vers 500 MW

For Ta=+601t0 +85°C (PACKAGE TYPEE) ....iviititiiieiireennnacnnns Derate Linearly at 8 mW/°C to 300 mW

For Ta=-5510 +100°C (PACKAGE TYPE F, H) ittt iitiar et ieeeenrneeeneriseantastnnsssnsennens 500 mW

For Ta=+1001t0 +125°C (PACKAGE TYPE F, H) ..oiiiiiiiiiiiiiieinnranns Derate Llnearly at 8 mW/°O to 300 mW

FOr Ta=-4010 +70°%C (PACKAGE TYPE M) L .tiiiiiiit ittt irerereseiinenasanssssnoteresarosasssonsens . 400 mW

For Ta=+70t0 +125°C (PACKAGE TYPE M) ... i iviincinnnns Derate L|nearly até mW/°C to 70 mW
OPERATING-TEMPERATURE RANGE (Ta):

PACKAGE TYPE F, H Lttt it it e e e et it e eeeattersneessasasecnnssnsen vesseneess ~B5t0 +125°C

PACKAGE TYPE B, M o i ittt i itttette et eeeseaeasssssasannnossssretserosssssnenes .. -40to +85°C
STORAGE TEMPERATURE (Tatg) «vvtttttttttaiitaaaieeeeeecesoererosesssssassenasssssrsssnen .. ~65to *150°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 + 1/32in. (1.59 £ 0.79 mm) from case for10smax. ..............--.. e iy +265°C

Unit inserted into a PC Board (min. thickness 1/16 in., 1.59 mm)

with solder contacting 1ead tips ONlY .. vv it triiitr i ettt iie e eeinrreantrrarananss [N cve.. 1300°C

RECOMMENDED OPERATING CONDITIONS:

For maximum reliability, nominal operating conditions should be selected so that operation Is always with the
following ranges:

LIMITS
CHARACTERISTIC UNITS
MIN. MAX,

Supply-Voltage Range (for Ta = Full Package-Temperature Range) Vee:*

CD54/74HC Types 2 6 v

CD54/74HCT Types 4.5 5.5 \J
DC Input or Output Voltage V.. Vo 0 Vee \'A
Operating Temperature Ta:

CD74 Types -40 +85 °C

CD54 Types -55 ~ +125 -°C
Input Rise and Fall Times, ¢t

at2v 0 1000 ns

atd45V -0 500 ns

ate Vv 0 400 ns

‘Unless otherwise specified, all voltages are referenced to Ground.
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HARRIS SEMICOND SECTOR

T-50-17

PIN DESCRIPTION

Technical Data

CD54/74HC4046A
CD54/74HCT4046A

PIN NO. SYMBOL NAME AND FUNCTION
1 PCPour phase comparator pulse output
2 PClour phase comparator 1 output
3 COMPw comparator input
4 VCOour VCO output
5 INH inhibit input
6 Cla capacitor C1 connection A
7 Clg capacitor C1 connection B
8 GND ground (0 V)

9 VCOw VCO input
10 DEMour demoduiator output
11 R1 resistor R1 connection
12 R. resistor R2 connection
13 PC20ur phase comparator 2 output
14 SIGin signal input
15 PC3our phase comparator 3 output
16 Vee positive supply voltage

GENERAL DESCRIPTION
vCo

The VCO requires one external capacitor C1 (between Cia
and C1g) and one external resistor R1 (between R, and
GND) or two external resistors R1 and R2 (between R, and
GND, and R. and GND). Resistor R1 and capacitor C1
determine the frequency range of the VCO. Resistor R2
enables the VCO to have a frequency offset if required. See
logic diagram, Fig. 1.

The high input impedance of the VCO simplifies the design
of low-pass filters by giving the designer a wide choice of
resistor/capacitor ranges. In order not to load the low-pass
filter, a demodulator output of the VCO input voltage is pro-
vided at pin 10 (DEMour). In contrast to conventional tech-
niques where the DEMour voltage is one threshold voltage
lower than the VCO input voltage, here the DEMour voltage
equals that of the VCO input. If DEMouyr is used, a load res-
istor (Rs) should be connected from DEMour to GND; if
unused, DEMoyr should be left open. The VCO output
(VCOour) can be connected directly to the comparator input
(COMPy), or connected via a frequency-divider. The VCO
output signal has a guaranteed duty factor of 50%. A LOW
level at the inhibit input (INH) enables the VCO and
demodulator, while a HIGH level turns both off to minimize
standby power consumption.

Phase Comparators

The signal input (SIGi) can be directly coupled to the self-
biasing amplifier at pin 14, provided that the signal swing is
between the standard HC family input logic levels. Capaci-
tive coupling is required for signals with smaller swings.

Phase comparator 1 (PC1)

This is an Exclusive-OR network. The signal and com-
parator input frequencies (f;) must have a.50% duty factor to
obtain the maximum locking range. The transfer character-
istic of PC1, assuming ripple (fi = 2) is suppressed, Is:

Voemoutr = (Veo/7) (Psicin ~ Pcomen) wWhere Voemour is the
demodulator output at pin 10; Veemoutr = Veciour (via low-
pass filter).

The average output voltage from PCH, fed to the VCO input
via the low-pass filter and seen at the demodulator output at
pin 10 (Voemour), is the resultant of the phase differences of
signals (SIGi) and the comparator input (COMPw) as
shown in Fig. 2. The average of Voem is equal to 1/2 Ve
when there is no signal or noise at SIGw, and with this input
the VCO oscillates at the center frequency (fo). Typical wave-
forms for the PC1 loop locked at f, are shown in Fig. 3.
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Fig. 1 — Logic diagram.

The frequency capture range (2fc} is defined as the frequency With PC1, the capture range depends on the low-pass filter
range of input signals on which the PLL will lock if it was characteristics and can be made as large as the lock range.
initially out-of-fock. The frequency lock range (2f.) is defined This configuration retains lock behavior even with very noisy
as the frequency range of input signals on which the loop will inputsignals. Typical of this type of phase comparator is that
stay locked if it was initially in lock. The capture range is

it can fock to input frequencies close to the harmonics of the
smaller or equal to the lock range. VGO center frequency.

Ve —————— ——
VDEMOUT tAV)

W2Vee 4+ — — ——

StGyy l l ’ l

comp,y
0

T
18
E

Fig. 2 — Phase comparator 1: average

output voitage versus input ~—Vee
phase difference: veoik \/\/\/\/_\ GND
Voemour = Veciour =
{Vec/) (Psicin - Peomen); Fig. 3 — Typical waveforms for PLL using
Poemoutr = (Psiain - Pcomping. phase comparator 1, loop locked at f,.
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Phase Comparator 2 (PC2)

This is .a positive edge-triggered phase and frequency
detector. When the PLL is using this comparator, the loop is
controlled by positive signal transitions and the duty factors
of SIGin and COMP,y are not important. PC2 comprises two
D-type flip-flops, control-gating and a 3-state output stage.
The circult functions as an up-down counter (Fig. 1) where
SIGis causes an up-count and COMPy a down-count. The
transfer function of PC2, assuming ripple (f, = f) is sup-
pressed, is:

Voemounr = (Vee/4) (Psiain - Peomrin) Where Voewour is the
demodulator output at pin 10: Voemour = Veczour (via low-
pass fiiter).

The average output voitage from PC2, fed to the VCO via
the low-pass filter and seen at the demodulator output at
pin 10 (Voemour), is the resultant of the phase differences of
S$1Gin and COMPyy, as shown in Fig. 4. Typical waveforms for
the PC2 loop locked at f, are shown in Fig. 5. '

When the frequencies of SIGiy and COMP. are equal but
the phase of SIGw leads that of COMPw, the p-type output
driver at PC2oyr is held "ON" for a time corresponding to
the phase difference (@oemour). When the phase of SiGi
lags that of COMPw, the n-type driver is held “ON".

When the frequency of SIGw is higher than that of COMP,y,
the p-type output driver is held "ON” for most of the input
signal cycle time, and for the remainder of the cycle both
n- and p-type drivers are "OFF” (3-state). If the SIGy fre-
quency is lower than the COMPw frequency, then it is the
n-type driver that is held "ON" for most of the cycle. Sub-

sequently, the voltage at the capacitor (C2) of the low-pass .

parator, the loop is controlied by positive signal transitions
and the duty factors of SiG,y and COMP\y are not impor-
tant. The transfer characteristic of PC3, assuming ripple (f,
=) is suppressed, is:

Voemour = (Vee/27) (Psian - Pcomein) Where Voemour is the
demodulator output at pin 10; Voemour = Vecsour (via low-
pass filter).

The average output from PC3, fed to the VCO via the low-
pass filter and seen at the demodulator at pin 10 (Voemour),
is the resultant of the phase differences of SIGw and
COMPy as shown In Fig. 6. Typical waveforms for the PC3
loop locked at f, are shown in Fig.7.

The phase-to-output response characteristic of PC3 (Fig. 6)
differs from that of PC2 in that the phase angle between
SIGin and COMP)y varies between 0° and 360° and is 180° at

VEE 4 = e e e P

VDEMOUT {AV}

[E17 ) S

ode - ——

[
-360° o 3800

- Spemour
Fig 4 — Phase comparator 2: average output
voltage versus Input phase difference:
Voemoutr = Vecaout = (Vec/4m) {dsiam ~ @eome)s
@oemout = (Psiam ~ Peomein).

mr L

- cc
2oy —f T = T
Z—-—highimpedanuOFF-mu Glo

veoy

" Inm

Fig. 5 — Typical waveforms for PLL using phase
comparator 2, loop locked at f,.

the center frequency. Also PC3 gives a greater voltage

v swing than PC2 for input phase differences but as a conse-
S filter connected to PC2oyr varies until the signal and com-  quence the ripple content of the VCO input signal is higher.
Pl parator inputs are equal in both phase and frequency. At With no signal present at SIGy, the VCO adjusts, via PC3,
) this stable point the voltage on C2 remains constant as the to its highest frequency. .
PC2 output is in 3-state and the VCO input at pin 9 is a high . . .
a impedance. Also in this condition, the signal at the phase  1he only difference between the HG and the HCT versions is
comparator pulse output (PCPgyr) is a HIGH level and so the input level speclflqatlon of the INH Inpyt. This input
a can be used for indicating a locked condition. disables the VCO section. The comparators’ sections are
identical, so that there Is no difference in the SIG (pin 14) or
= Thus, for PC2, no phase difference exists between SIGw  COMPy (pin 3) inputs between the HC and the HCT versions.
8 and COMPw over the full frequency range of the VCO. Ve —— — —————
— Moreover, the power dissipation due to the low-pass filter is i
= reduced because both p- and n-type drivers are "OFF"” for v |
w most of the signal input cycle. It should be noted that the OEMOUTIAV)
) PLL lock range for this type of phase comparator is equal to I
the capture range and is independent of the low-pass filter. Vavee - — -
) With no signal present at SiGn, the VCO adjusts, via PC2, | |
— to its lowest frequency. | |
g=: Phase comparator 3 (PC3) l =
<t This Is a positive edge-triggered sequential phase detector 000 } " - R
ju using an RS-type flip-flop. When the PLL is using this com- ’ 89 Bpemout °°

Fig.6 — Phase comparalor 3: average output
voltage versus input phase differsence:
Voemour = Vecsour = (Vee/27) (@siom - deompn;
oemout =(Psicin - Geomein).

o L L L
il I e N N

————— N
vVeOy

Fig. 7 — Typical waveforms lor PLL using phass—
comparator 3, loop locked at /.
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HARRIS SEMICOND SECTOR

Technical Data

CD54/74HC4046A
CD54/74HCTA4046A

STATIC ELECTRICAL CHARACTERISTICS

T-50-17

CD74HC4048A/CDS4HCA046A CDTAHCTA046A/CDSAHCT4046A
TEST 74HC/S4HC 74HC S4HC TEST TAHCY/SAHCT | TaHCT B4HCT
CONDITIONS YYPES TYPE TYPE | CONDITIONS YYPES TYPE TYPE
CHARACTERISTIC I 40/ .58/ K . 40/ 58/ UNITS
v, 1o Vee +85°C | +125°C A\ Vee +85°C | +125°C
v mA A v v

VCO SECTION Min | Typ [Max i Min (Max | Min |Max Min | Typ {Max |Min [Max | Min |Max

INH 3jat|~—|—=j21j—J21| — 45

High-Level

Input Voltage Vi 45 (315} — | — |3.15] — |35} — - |2 |—-|—12(—-}2|—} V
6 |[d2] — | — 42| — 142 — 55

INH 3|—]—{09]|—|08]|-— 108 45

Low-Lavel .

Input Voitage ~ Va 45| — | — [1.35] — |1.35] — [1.35 - toJ— |~ 08| — 0B8] — |08} V
8|~} —1|18}—|18]—]18 55

VCQour Vu Jj29|—|—129f— 29| — Vi

High-Level - X

Qutput Voltage  Vou or 002 45§44 | — | — |44 ]| — |44 ]| — or 45 (44| — [ — |44 | — [44 ]| — v

CMOS Loads Vi 8 |59 —|—|58|— |59 — \

Vo Vo
TTL Loads or -4 45 (398} — | — [384| — |37 | — or 45 {398| — | — [384| — |37 | — v
Ve -5.2 6 [548] — | — {5341 — 52| — Ve

VCOour Vo 2 —|~101f—|01]~—]01 Va

Low-Level . .

Qutput Voltage Vo or 0.02 45| — | —-J01 )~ |01} — |01 or 45—~ | =01 |— {021 ]—]01 \']

CMOS Loads Vi 6 | —|—[01]—j0t]—JO1 Vm

Vn, Ve
TTL Loads or 1 45| — | — {028} — |o33| — |04 or |45] ~ | — jo26| — [033|— |o4 | V
Veu 5.2 6 | —|—[026] — [033] — |04 \

C1A, C18 Vo Vi

Low Level Output

Voltage or 4 45 | — | — (040 — [047] — 054 or 45| — | —~ ]040} — |047]| — [054] V

{Test purposes Vo

oniy) Va 52 6 | — | — lo4o| — [0a7]| — Josa] v —l=-i=f=-1=-1-]-1-

INH VCOw Vee An

Input Leakage g«;)llv‘uaege:

Current I or 6 | — | — [0} — |£1 | — |21 Ve 55| — | — [201f — |2t} — (1| pA

and )
Qnd Gnd
3)l=|=]=-]=1=]=1|= === l=]=}-1-

R1 Range 4531 3 [ — 30—~ |~-]1—|— 45| 3 | - 130 |~ |—-]|—|—| 1
6| —|=-1-|-}t=-|-1- - fj=}t=1=-1-1-]—-1-
3l=|=]=]=]=1=1]-= —_— =] =-}=}=—

R2 Range as{ 3 f—Jaoo] - |[—-]-]— a{—qaol—-|—-|—-}]—-1{ka
6 |l —|=]=1=1=}]=1]= —f=]-=]=-]=}{-=}-

3 No No
t L

C'IRCapacxlance 45| 0 hl.i ) bli pF
ange \ |
6 T T

VCOw Over the range 3 |09 18

Operating specified for

Voitage R for Linearity | 4.5 § 0.9 32 45 |09 32 v

Range See Figs. 8 & 35-38

See Note 2 8 |09 48

NOTES: 1. The value for R1 & A2 in parallel should exeed 2.7 k2.
2. The maximum operating voitage can be as high as Vcc -0.9 V, however, this may result in an Increased offset voltage.
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T-50-17

Technical Data

CD54/74HC4046A -

174} .
< -
- CD54/74HCTA4046A
I STATIC ELECTRICAL CHARACTERISTICS
;]
CD74HC4046A/CD54HCA046A CD74HCT4046A/CD54HCT4046A
0 -
o TEST 74HC/54HC 74HC 54HC TEST 74HCT/54HCT | 74HCT | 54HCT
a CONDITIONS TYPES TYPE TYPE CONDITIONS TYPES TYPE TYPE -
- CHARACTERISTIC y N UNITS
- +25°C -40/ 55/ 125°C -40/ §5/
o PHASE v, o Vee +85°C | +125°C v, Veo +85°C | +125°C
o COMPARATOR v mA v v v
SECTION Min | Typ Max | Min [Max | Min |Max Min | Typ |Max | Min {Max | Min |[Max
~ SIGiv, COMP 2 15— —118[—=]15]— 45
- DC Coupled
nJ High-Level Vin 45 |3.15| — | — }3.15} — [3.15] — - to 21— |—-12f|—12 — A
rJ Input Voltage
o 6 la2| — | — 42| — t4a2j — 5.5
g SIGin, COMPy 2 —|—|os5| — 05| — |05 45
DC Coupled
Low-Levet Vn, 45} — | — [1.35] — |1.35| — 1135 - to f—|— 08| — 08| — |08} V
Input Voitage
8 —|— 118 —|18]— |8 55
PCPour. PCn OUT Vo 2 |19 — |~ (19} —|19]|— Vi
e High-Level
Output Voitage Vow or 0.02 45144 | — | — {44 | — |44} — or 4544 | — | — {44 | — |44 | — Vv
LJ CMOS Loads Vi 6 |so]—|—|[so|—~|se|—]| wm
N~
n ' Va
TTL Loads or -4 45 (398 — | — (384 — |37 | — or 45 [398] — | — {384) — |37 | — v
Vi -5.2 6 |5481 — | — 534 — |52 | — Vi
PCPour. PCn OUT Vi 2]—|—]0t}—1]01}]— 301 Va
1.4 Low-Level .
(= Output Voltage Vo or 002 |45~ —jot]—]o1}— |01 or 45— — o)l —tortf—- o1 | v
[
U CMOS Loads Vin 6 |—j—]01]-—-|01]— |01 Vit
[’}
%) Va Vi
a TTL Loads or 4 45| — | — j026| — |033] — |04 or 45| — | — |026( — [033| — |04 v
=z Vi 52 6 |— | — |o26] — [033] — [04 ] Vv
[}
(W) SIGiw, COMPwy 2 - | —|+3] — 1+4 | — {5 A
— v o
= « 3| - | =f+7] ~ |29 = [£11 Voltage
ul Input Leakage I or Vee 55| — | — [£30] — [+38] — [+45] pA
) Current 45| — | — |+18| — [+23| — |[x29 and
Gnd Gnd
6 | — | — |¥30} — |38 — |x45
(%)
H PC2 QUT Vi
oz 3-State Toz
fad Oft-State or 3] — | — }|¥05| — | ¥5 ] — [%10 55| — | — [#05]) %5 | — | — [£10| pA
< Current
T Vin
SIGw. COMPw Viat 3l — sl - =-|—-}t—=1]-
tnput Self-Bias
Resistance R Oper. Point. _ I I R R _ JER N AU I kQ
AV, =05V 45 250 45 250
Fig.
See Fig. 8 P R N I i e
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CD54/74HC4046A s

%)
< CD54/74HCT4046A
l STATIC ELECTRICAL CHARACTERISTICS
0 CD74HCA4046A/CD54HCAD46A CD74HCT4046A/CD54HCT4046A
o~ TEST 74HC/54HC 74HC S4HC TEST TAHCT/54HCT | 74HCT | S4HCT
[am] CONDITIONS TYPES TYPE TYPE | CONDITIONS TYPES TYPE TYPE
o CHARACTERISTIC UNITS N
-40/ -85/ -
~ +25°C 55, 125°C -40/ §5/
= v, 1o Vee +85°C | +125°C v, Vee +85°C | +125°C
(] DEMODULATOR v mA v v v - )
o SECTION Min | Typ [Max | Min {Max [ Min {Max Min | Typ {Max |Min ]Max | Min {Max
Resistor at Ry > 300 kO 3 |8 | — {300
[ Range Leakage
(3] R, Current can 45150 — |300 45| 5 — | 300 kQ
mn influence
n Voem out 6 | 50} — 1300
= ot =
m set Voltage Vi = Vyco In ~Vch 3 | — |t30] —
T | vCOm. 10 Voeu Values laken 45 [ — |+20| — 45 | — |+20] — mv
over Rs range
E Vore See Fig 15 8 — |+10] —
Oynanmuc Output 3j—125]|—
Resistance at DEMoyr v,
a Vusuour'——r; a5 | — |25 — 45 — 125 | — Q
Ro
6 - 12 | —
Lt
[ aad Quiescent Pins 3.5 & 14 Ve . .
nJ Device Currenl e at Vee -
Pin 8 at Gnd. 61— —|[8}—ts|—[w0}] or 55| —-|—18{—]8|—[160] uA
l,atPins3 & 14
10 be excluded Gnd
Additional Vec-2.1 45
Quiescent Device
oz Current Per (Excluding| to | — [ 100 {360 f — 1450} — |490 | uA
o] nput Pin Pin 5)
[ t unit load Alee” 55
v
L
1 “‘For dual-supply systems thecretical worst case (Vi ~ 2.4 V. Vec — 55 V) specification is 1.8 mA.
~
=
O
[
=
=
L)
%) HCT Input Loading Table
m Input Unit Loads*
1
oz INH 1
<t
X

‘Unit Load is Alec limit specified in Static Characteristics Chart,
e.g.. 360 A max. @ 25°C.
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T-50-17 — Technical Data

CD54/74HC4046A ‘

%]
= CD54/74HCTA4046A
I SWITCHING CHARACTERISTICS (C, = 50 pF, Input t, ti = 6 ns)
= TEST CONDITIONS 25°C -40°C to +85°C ~ -55°Cfo +125°C
<0 CHARACTERISTIC HC HCT 74HC 74HCT 54HC S4HCT UNITS
(?" Ve ["Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. Min. | Max. | Min. [ Max. )
[nad PHASE COMPARATOR SECTION .
L) Propagation Delay, 2 - 200 | — - — 250 | — —_ — taoo | — —_
g SIGin. COMPu, o a5 | — |0~ |as | - |s0o] ~ s |~ e ]| —|es
1o PClour ter 6 - 38 | — — -l | =] =11 —=1st = | -
— SIGw., COMPuw, 2 —lao ! — [ - [ =Jas]| =] =1~ a0 =1 =
E 10 PCPour a5 | — teo | — e | — ||~ (8|~ || — |1
Y 6 | — | s | -~ | - |} -} -—|-=-|m7|=1-=
o SiGw, COMPw 2 — | 245 | — - — |35 | — - — f87 | ~ ]~
? 10 PClour 45| — |49 | — |8 |~ |8 | — ]|~ |ra]—|er
6 - 42 - - - 52 — - - 63 - -
Output Transition 2 — 75 - - - 95 - - — 110 - — ns
I Time tia 45 - 15 - 15 - 19 — 19 - 22 —_— 22
tiun 6 — 13 - —_ - 16 - - - 19 —_ =
(=] Output Enable Time, 2 — 265 — — — 330 | — — - 400 | — -
81Gm, COMPiy tozn 45 - 53 - 60 - 66 — 75 - 80 - 90
E to PC20u1 toa 6 | — | | - - | - |6} -} —|f—]e | ~=1|-—
nJ Qutput Disable Time, 2 — 315 — — — 385 - - - 475 — — -
S1Gm, COMPw tenz 45 — 63 — |- 68 - 79 - 85 — 95 - 102
to PC2aur teuz 6 - 54 - - - 67 - - - 81 - -
AC Coupled Input TYPICAL
o Sensitivity (p-p) Vi (o) 3 1 1
oS at SiGw or 45 15 15 mv
[ COMPy, 6 33 3 i
v VCO SECTION
L(;'J Frequency Stability A, = 100k 3
with Temperature Al 45 Typ. 0.1 Typ. 0.11 %/°C
a Change ZT Rz 6
g Max. Frequency Ci=50pF 3
(W] Ry =3.5k0} 45 24 24 MHz
= Ry == 6
5 frae \<0pF | 3 _
[7%] Ri =9.1kQ} 45 38 38 . . MHz
Ry=x
m Center Frequency Ci = 40 pF 3
o R =3kQ | 45 17 17 MHz
5 Re == 6
- VCOwy V_Zc
Frequency Linearity, Ry =100kQ2 3
Alvco Rp = = 45 0.4 04 %
C. = 100 pF
Oftfsel Frequency Rz = 220k 3
Ci=1nF 45 400 400 kHz -
6
DEMODULATOR SECTION ]
Vour Vs fiy R: = 100 k2
Ry ==
Gi=100pF] ° - N
4.5 330 330 mV/kHz
Rs = 10kQ
Ry=100kQ| © - -
C2 =100 pF
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Figure References for DC Characteristics
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CENTER FREQUENCY {Hz)

AV - e

salf-bias op vating point

v

Fig. 8 — Typical input resistance

curve at SIG,,, COMP,,.

108E VCOiy=0.5Vce
vort Vec=4.5V
108

1osf

|o‘;

1035

102;

CAPACITANCE (Cf) — pF 9205 - 40371
Fig. 10-HCT4046A typical center Iraquency vs R1, C1 (Vee=4.5 V).

105E VCOy = 0.5 Ve
107} Yec=3.0v
= F A2 = OPEN
i 108 £ 817
> r <
2 o8l AN £
z E 8ot \
3 C U3
3 N o o4
w104 ®r 1
z 3 \ >
. r \ ISo
L3 |OJ A X
o =3 J s
z F NS
- y 4
w 2 >
§ 102 \\""h
100
L] T ST S E T ST ST ST I AT
1 aes 1 48 1 4 1 4 e 7 4 2 483
1 10 102 103 104 108 108
CAPACITANCE (C1) — pF 92C5-40572

Fig. 12-HC4046A typical center frequency vs R1, C1

(Vee=3 V, R2=0psn).

108 VCOIN=05V¢g
C veg =55V
107} ce
EH 108 A
F 7
ra
' \ w\
1ol \\ b Jou
€ 4030
w YTE
S
¥ 102 E
ol oy L1t
EERET] 1 43 1 4as
1 10 102 108
CAPACITANCE (C1) — pF 92C5-40570
Fig. 14-HCT4046A typical center frequency vs R1, C1

(Vec=5.5 V).

T-50-17

g

]

3

]

]

RY prn. OR R2 pgypy. — ORMS.
[-

¥

SUPPLY VOLTAGE (Vo) ~ V
92€3-40559
Fig. 8-HC/HCT4046A R1 (min) or R2 (min) vs supply voltage (Vce).
109 VCON =03Veg
|o7; .vcc;s.ov
T ook Y,
- = 7 s
S ook \ 3 Ia4r
= 7
104 \\ ~ ‘704»\
E R
r ~ \ L N
& 1035 oty
= = ~ &
z o 2,4
4 102k 185
I s\l:
= ~N
1'; :::’l:l: |‘|n L1 bed v ool o4y
' b l' 02 2 .1l°3 1.4 l‘lo4 2 a .1.05 3 4 ‘|'°°

CAPACITANCE (C1) = BF gy05-40573
Fig. 11-HC4046A typical center frequency vs A1, C1 {Vec=6 V).

108 VCO|N=0.5Vce
Veg=4.5V
107 \\ ce=2
T .80
5_, 108k \ \ Q,\
g 1; ; 2k
o \ \ N
108 \\ Py 2%
= >
103E \\ 4, %
1031 y
- 322
102 LS4,
g 4
r M
sol \
10 1

11}
FIEXY)

(.

1§l
T 4 I: ]
1 10 102 163 104 108 108
CAPACITANCE (C1) — pF 92¢5-40574

Flg. 13-HCT4046A typical center frequency vs R1, C1 (Vec=4.5 V).

190 giz1sMm $
C1 =50 pF &
12 .
5 100
k4 -
z
s a0
g
] L
w
o 60
Q
Q L
- —Vec=3V
20 -—-vcc=4,5V
L Ve =8V
2
[ 1 2 4 5 [

veon v 9208 -408¢67
Fig. 15-HC4046A typical VCO frequency vs YCOw
(R1=1.5 MQ}, C1=50 pF).
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Fig. 16-HC4046A typical VCO frequency vs VCOw
(R1=1.5 MQ, C1=0.1 uF).
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Fig. 17-HC4046A typical VCO frequ
(R1=180 k), C1=0.1 uF).

80 p1=15M 800] R1=150K n
[ ci=o.pF I c1=0.1pF N
100}
10— -— 00 &
i II b
3 N
A Z 5001
c . S [
E’ r ¥ 400
& 49 [ N
o L 8 .
$ 3o - g ooj
L —vee=3V I —Vec=3V
I — ee=VeC =45V 100} -==Vog =45V
I T B Vec=8V L Ve =8V
(1] : 1 1 1 L I 1 (] L 1 Il i I
[ 1 2 4 ] 3 o 4 < i
VCOIN (V) 92C5-40562 VCOy (V) $2¢5-40364

ancy vs VCOm

AMBIENT TLMPERATURF iTy) ~ 'C 92¢5-40579
Fig. 22-HC4046A typical change in VCO frequency vs
ambient temperature as a function of R1 (Vec=4.5 V).

18] RiI=56K T400] @y =150 K H
[ c1=01pF [ ci=s50pF
te 1200
14 - ) f R 1000 B i
g 12y g - / -
w 3 % goal
Q - Q
g o - E
4 r —=vec=3V
——VYcc=3V nan _——— -
2k B - ---vg:;::a.sv - o :’,CC::":V
0 1 . Veg =6V - / cc=
of o, I L L L1 ol L ' ? I B
o 1 2 3 4 5 ] £
o< VCOIN (V) 92€5-40383 VeOoIN (V) 92C5- 40566
< Fig. 18-HC4046A typical VCO frequency vs VCOw Fig. 19-HC4046A typical VGO frequency vs VCOw~
S (R1=6.6 k0, C1=0.1 yF). (R1=150 kQ, C1=50 pF).
Lol 2% mi=sex 28 veon =0.5Vee | .
%] [ c1=s0pF 2 20[- C1 = 80 pF, Vgc =3V - N
2 | [ R2=OPEN &~ A
2 - 3 &
= E 18 3 B e\é
8 tr ; F \\. ¢
- 2 2 5 4 -/
g L g J -
13
Z w 4
< - ' £ L0 % Ly
4 ——Veg=3V o S K
1 3 ——eVCE=45V g .0 //,/
Y I I AN SOy Vog=8V
= o / L L 1 TR " —|6J /
I 0 1 2 3 4 5 8 -75 =50 -25 o 25 50 75 - 100 125 {50
o= veoN V) 92€5-40363 AMBIENTTEMPERATURE(TA)—"C | 32¢5-40578 -
; Fig. 20-HC4046A typical VCO frequency vs VCOw Fig. 21-HC4046A lypical change in VCQ frequency vs
(R1=5.6 k), C1=50 pF). ambient temperature as a function of R1 (Vee=3 V).
| veopy =05 vee I VCON = 0.5V, |
s Plci=50pF vec=45v s * 16]cr ='So pF. Vee = 6.0V e
| gl_R2=0PEN o, 1 4oR2=0PEN A
Ik % st P2
o '? G @ 8 %2
8y L i g L <
% s AR < . /
b4 =
1) r 3] L
g ¢ § ot
§ o T i L TRT=TR
- 3 .4 A
2.0 [A7= 2% g T
s R
g 8 A g - 4/
—1af ‘/ 7
-75 -50 -25 L) 25 S0 75 100 125 1§50 =75 -~50 -25 25 S50 75 100 125 130

AMBIENT TEMPERATURE (TA)—"C I 92¢3-40557

Fig. 23-HC4046A typical change in YCO frequency vs
amblent temperature as a furiction of A1 (Vce=6 V).
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20jvCOyy =05 Vce VCOiy = 0.5 Vee 1 s
C1 =850 pF. Vgc = 5.5V 200e1 = 80 pF, Ve = 4.5 V) I o,
# 18jR2 = OPEN #  |r2=orEn ,,“'/
T L .,“/ I 18 "
S 2 4 S F s
s AR 44, &
§ o % § L & - :
s A 2
E i /1\ ; 8 ] '
P g .
2 T 2t -V
u [T Ri=22K
a L At=3K | 3 [ /
E 4 g 4l //
[+ r o - o
g . A 2 _g //
—1al —12]
-75 -850 -25 25 80 75 100 125 150 75 -50 -25 o0 25 S50 15 100 125 150
AMBIENT TEMPERATURE (TA)—'C ~ 92CS-40830 AMBIENT TEMPERATURE (Ta)—'C 92C8-40858
Flg. 24-HC T4046A typical change in VCO frequency vs Flg. 25-HC4046A typical change in VCO frequency vs
ambient tamperature as a function of R1. ambient temperature as a function of R1 (Vec=4.5 V).
168F VCO;n=0.5Vce 108F T ! VCON=0.5Vce
107k N— VYec =43V 107 \ \ ST
- - = n U
£ 108: AN & 2 < lsx
LE 2 z
§ 105 \\\ B2 £ é \\\
W F N w Rao
3 Py \ s 4 3 \ \ 2088
g 104 e w Tgmiy
@ F 3 0 13 15,
£ F 5 N i ‘%N—
= 103 2 = N
] E S 7, N & 1'34, ™~
£ 2L & & 1oz R2
§ 102 ¢ 10°F S
F » S
Wy ool oad sl oo Moy b o caad g g sy gat 1o
T 448 2 der 2 4ma 1 482 T 488 1 448 T 463 2 488 2 488 _2 4 2 464 2 4ase
1 10 102 103 104 105 108 1 10 102 103 104 105 108
CAPACITANGE {C1) — pF 92C5-40575 CAPACITANCE {C1) — pF 9205-40463
Fig. 26-HC4046A offset frequency vs R2, C1 (Vee=4.5 V). Fig, 27-HC 4046A ollset frequency vs R2, C1 (Vec=3 V).
105F VCOn =0.5Vee -
107E — Vec=45V
E \\ ~
F 108F I 82 . 3 fal
EE NN 22, z 35
£ oF ~ \\% . ~ 53
o E NG? 0
3 o4l \ S I \ \ >
g 0k ~I& 225 3
) C &, X 8. °°4- .
5 19%E 2y I 2sq
8F DN ~ 8 F a1y
§ 102 > & 102 ’s
° - N ° [VCO|n =0.5Vce d
10} 10 HC-Vgoc =8V
F FHCT-Vgo=5.5V
Wo ol a0 ad vl sy Wy gl ol bk oo pand oy e
2 488 1 d68 2 4l 1 488 1 488 2 4ass 2 4880 2 a2 1 402 2 48 1 480 2 488
1 10 102 103 104 108 108 1 10 102 103 104 108 106
CAPACITANCE (C1) — pF 92¢5-40568 CAPACITANCE (C1} ~ pF 92€8-40576
Flg. 28-HCT4046A offset fraquancy vs R2, C1 (Veo=4.5 V). Fig. 29-HC4046A & HCT4046A offset frequency vs R2, C1
(Voc=6 V, Vec=5.5 V). -
T[PIN® = 0.95 VG FOR Imax TFING = 0.95 VoG FOR fmax
PING = 0 V FOR Imin PING = 0 V FOR fmin
|o: Vec=aV,4.5V,8Y |oﬂ'vcc =4.5-55V
/ /
1/ 4
/ i
i £
TR
j 10 _E 10
A // A
// 4
1 |41
1 // 1 ——f/
102 1wt 1 10 102 10-2 10-1 1 10 o?
R2/AY 923~ 40581 R2/RY 9205 -40577

Flg. 30-HC4046A Imas/Imun v8 R2/R1 (Vec=3V, 4.5V, 8 V). Fig. 31-HC T4046A Imas/ferin v$ R2/R1 (V¢c=4.5 V5.5 V).
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0 CD54/74HCA4046A
i CD54/74HCTA4046A
A AC WAVEFORMS
SIG)y
INPUT
n 81G 5. COMPyy v
= INPUTS S
o .
‘\-
-3 covPyy
(o § INPUT
(] PCPgur. PClouT:
PCIgyT OUTPUTS
i L e =l letyey
PC20yt
nJ QUTPUT
u Fig. 32 — Waveforms showing input {SIG,
[} COMP,,) to output (PCPqyr, PCloyr,
m PC3q,r) propagation delays and the )
T output transition times. Fig. 33 — Waveforms showing the 3-state
enable and disable times for PC2oyr.
HC HCT
a INPUT LEVEL Vee av
SWITCHING VOLTAGE, Vg sowvVee | 13V |
Ll
r\-
u
te
14
[
= S | AV = 0.5 V over the Vcg range:
04 — — — —
v o ——— > for VCO linearity
b l fo+ 1
(%] ni— | flo= ‘_2_2
A ‘ ! ! fio-f
Ja— 8V —sfa— AV -} linearity = -2~ x 100%
b= b } } fo
8 min Wavee max
— —= Yvcon
=
L .
Fig. 34 — Definition of VCQ frequency
[%¢}
linearity.
%]
||
0z
o 8 ¢1 =50 pF 8
e = L C1=50pF
< sr-Veg =45V e 6l—vcc=3V
I | R2 = OPEN | | R2=OPEN
4 t 4
L VCO|y = 2.25 V£1 V, L
Z 2 g, v
s °C = E = 50V %04
E o VO = 2.25 V £0.45 V g o veow 3;]
§ ] / 8 L vcom=, S0V
3 -2 74 32 P
-4 // -4
= RN S RS - =) A I BN S
1K 10K 100K n “om 1k 5 okt ek Ytim Tt Com
R1{OHMS) At {OHMS)
92CS-40581 92€5-40583
Fig. 35-HC4046A VCO linearity vs R1 (Vec=4.5 V). Fig. 36-HC4046A VCO linearity vs R1 (Vcc=3 V).
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%]
<t .
i CD54/74HCT4046A
8| _ 8| ct=sopF
m o veamov 722 oven
R2 = OPEN L
m i /‘\\
s 4
— AN L
F Ol =3V21.5Y, =
o 7 veow * g 2
D— E o / r_ -
— & g o
o § v 7 N gt
£, / N £ ——
o * ) 4 v.0m=3v=o.sv\ I - A'
-4 -4
: o / N /’I wm= Veg=5.5V
n L / K —— VeC= 4.8V
nJ =8 v Ty L1y Lol L -8} 1 M ol
E LRCID) 2 88 E] 4 68 68 Fl 4 &8 2 4 8 2 458 k] 460
D X 10K 100 K T™ 10M 1K 10K 100K 1M 0o0M
m R1 (OHMS} 92€3-40382 R1 (OHMS) 9206§-40580
- Fig. 37-HC4046A VCO linearity vs R1 (Vcc=6 V). Fig. 38-HCT4046A VCO linearity v$ R1 (Vec=4.8 V, Veoc=5.5V).
3 S[VCOIN=0.5 Ve 3 ‘[vCOoIN=0.5Vce
. o T ‘[r1=r2=o0ren
a a
2 03 e 1030
8 uf S of
= £ 1
% 2 2l
p4 102
w s A3
s o w s
- 2 ; ot
ru NI N g il .
fol g o
3 dF —_—vee=3V o ——Vec=3V
§ T vee=asv T Pt L A
F IS e VoG =BV at veg=6v
Q 1 L L
T e FUT T T o e S S S S R S B R
o 1% 10K 100K 1M 1K 10K 100K ML
o RS (OKMS) 92€5-40589 RS (OHMS) 9205-40584
[ Fig. 39-HC4046A demodulator power dissipation vs RS (typ.) Fig. 40-HCT4046A demodulator power dissipation vs RS (typ.)
¥ (Vee=3 V; 4.5 V6 V). (Vee=3 V; 4.5 V; 6 V).
L sFvcoy = 0.5 vee! Vee = of |
[ V- =2 —Veg =3V s - VO =0VATFuiN)
“ H :-gz;::;sopmf ===Vec=4.5V L Ct =50 pF CL=50pF
1 - ' | < R1 = RS = OPEN
Les = 108 =50
= 3 of & \\></w oF
i & eof
= z o z e RN
S g § I
[} g 104 NS g 108! ~ :\
; g % 1= 1 uf| g ¥ e /\\\‘
2 & = a3 o P Y
w e Ler=1wr e ol c1=1uF SFitea,
w .
1 ; 103 C1=3500F 5 109 N
s F C1=1yF Q i ) ~==Voc=4.5V
. oS -Vee=4.
v g [: g —vge=8v
1 ki d
= w2 R N w0 P T
@ 1 R 7 OO0 7 « s 8 B 4« ea 1 4 s 4 E} LY
o 1K 10K 100K 1M 1% 10K 100K 1M
<< A1 (OHMS) 9205-40283 A2 (OHMS) , 92cs-~40s87
T Fig. 41-HC4046A VCO power dissipation vs R1 (C1=50 pF; 1 uF). Fig. 42-HCT4046A VCO powaer dissipation vs R2 (C1=50 pF; 1 iiF).
s} V€O =0.5Vee ot ——ee=2aV
: ‘T R2 = AS = OPEN 2 ‘I vg§=45v
ESE o ESE ] ., Vee=68V
cc
5o C1=50pF 5% =
8 =s0p S s S Y
! DN C1=50pF : SN
RN NN,
E 104 b S E 104 . LN
g i /‘\ 8 F ci=ilr
& T Cl1=1uF y S = x 8 ‘r -
S - / B B £
C1=1yF .
2 103 e 2 409
4 4 g H
S o —_——Vee=55V 8 <} VCOIN=OVIATF
L - —-Voe =45V * [ R1=RS=OPEN .
102 . A R, 102] SL3%0PF 1, \
1 4 58 2 4a &8 2 4 88 2 4 o8 2 4 49 [0
1% 10K 100K (X%} 1K 10K 1 L]
Rt (OHMS) 9205 - 40888 A2 (OHMS} 1 92¢5-40586

Fig. 43-HCT4046A VCO power dissipation vs R1 (C1=50 pF: 1 uF).  Fig. 44-HC4046A VCO power dissipation vs R2 (C1=50 pF, 1 pF).
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(%]
< 7 )
T CD54/74HCT4046A
HC/HCT 4046A Cpp
wn
- CHIP SECTION HC HCT UNIT
~ COMPARATOR 1 48 50
= COMPARATORS 2 & 3 39 48 pF
= VCO 61 53
Qo
o]
- APPLICATION INFORMATION Values of the selected components should be within the fol-
i Lo R N lowing ranges.
[t This information is a guide for the approximation of values
n of external components to be used with the 74HC/ R1 between 3 kQ-and 300 k(;
n‘:]-' HCT4046A in a phase-lock-loop system. R2 between 3 kQ and 300 k),
m References should be made to Figs.10 through 14 as indi- g} +R2 8?;::';,' ;’;;‘:1843;_-7 ka;
=3 cated in the table. ’
a SUBJECT ot R DESIGN CONSIDERATIONS
Ld vco Frequency characteristic
fu With R2 = o 'and R1 within the range 3 kQ < R1 <300 kQ, the
VC(IZ:':req‘uerlcy PC1, PC2or PC3 characteristics of the VCO operation will be as shown in Figs. 10-14.
‘:"s;u exira (Due to R1, C1 time constant a small offset remains when R2 = .)
fmax -1 —————————— —_ -
I
14 tyco |
2 |
S fo 4= e e — |
[ | |
(%} | |
a ! o
g " V2Vee vecam Co-
V) Fig. 45— Frequency characteristic of VCO
- operating without offsel: f, = center
= frequency: 2f, = frequency lock range.
uJ
%] Selection of R1 and C1 .
) PC1 Given fo, determine the values of R1 and C1 using Figs. 10-14.
; PC2 or PC3 Given fmax and fo, determine the values of R1 and C1 using Fig. 30.
o UseFig. 31 to obtain 2f. and then use this to calculate fon.
; VCO frequency characteristic
With R1 and R2 within the ranges 3 kQ < R1 < 300 k), 3kQ, <R2 <
VCO frequency PC1, PC2 or PC3 300 k0, the characteristics of the VCO operation will be as shown in
with extra Figs. 26-29
offset ’ ’ -
|
I
|
L
|
|
|
+ -
min, ‘IZVCC Vycorn maxe
Fig. 46 — Frequency characteristic of VCO
operating with offset: f, = center
frequency; 21, = frequency lock range.
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APPLICATION INFORMATION (Cont'd.)

T-50-17

SUBJECT

PHASE
COMPARATOR

DESIGN CONSIDERATIONS

VCO frequency
with offset
(continued)

PC1, PC2 or PC3

Selection of R1, R2 and C1

Given f, and f, determine the value of product R1C1 by using Figs.26-29.
Calculate for from equation fon = fco = fu.
Obtain the values of C1 and R2 by using Figs. 26-29.

PLL conditions with
no signal at the

SIG,, input

Calculate the value of R1 from the value of C1 and the product R1C1.

PC1 VCO adjusts to fo with @oemour = 90° and Vvcoin = 1/2 Ve (see Flg. 2).
PC2 VCO adjusts to f, with ¢oemour = -360° and Vvcoin =0 V (see Fig. 4).
PC3

VCO adjusts to fo with @pemour = +360° and Vvcom = Ve (see Fig. 6).

PLL Frequency
capture range

PC1, PC2 or PC3

Loop filter component selection

]R3 [Frica
—
=11y
INSUT c2==  OUTAUT
w
(a) r=R3xC2 (b) amplitude characteristic {c) pole-zero diagram

A small capture range (2fc) is obtained if 7> 2fc =~ i/m (2nf/1.)'R
Fig. 47 — Simple loop lilter for PLL without offset.

A3

INPUT
iz Vg3
czI
Vrg gy
(a) 1 =R3xC2; (b) amplitude characteristic (c) pole-zero diagram

12 = R4 x C2;
3= (R3+ R4) x C2

Fig. 48 - Simple loop filter for PLL with offset.
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PHASE g AR - .
SUBJECT COMPARATOR DESIGN CONSIDERATIONS
PLL tocks on harmonics PC1or PC3 yes
at center frequency PC2 no
noise rejection at PCT high
signal input PC2 or PC3 low
PC1 f = 2f,, large ripple content at ¢oemour = 90°
AC ripple content _ R _
when PLL is locked PC2 f, = f, small ripple content at ¢oemour = 0°
PC3 f: = tsiq,y, large ripple content at goemour = 180°
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