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INSTRUMENTS

Data sheet acquired from Harris Semiconductor
SCHS043

CMOS Micropower
Phase-Locked Loop

8 CD40468 CMOS Micropower
Phase-Locked Loop {PLL) consists of a low-
power, linear voltage-controlled oscillator
{VCO) and two ditferent phase comparators
having a common signal-input amplifier and
a common comgarator input. A 5.2-V zener
diode is provided for supply regulation if
necessary.

The CD4046B types are supplied in 16-lead
ceramic dual-in-line packages (D and F
suffixes), 16-lead dual-in-line plastic pack-
ages (Esuffix), and in chip form (H suffix).

Features:
® Very low power consumption:

at Vpp = 10 V, Rl = 5 k{2

8 Choice of two phase comparators:
Exclusive-OR network {1}

output for lock indication {l1)

® VCQ inhibit control for ON-OFF keying
and ultra-low standby power con-
sumption - :

® 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 20 V

m 5-V, 10-V, and 15-V parametric ratings

® Meets all requirements of JEDEC Tentative
Standard No. 13B, “’Standard Specifications
for Description of ‘B’ Series CMOS Devices”

VCO Section

The VCO requires one external capacitor C1
and one or two external resistors (R1 or R1
and R2). Resistor R1 and capacitor C1
determine the frequency range of the VCO
and resistor R2 enables the VCO to have a
frequency offset if required. The high input
impedance (101262} of the VCO simplifies
the design of low-pass filters by permitting
the designer a wide choice of resistor-to-
capacitor ratios. In order not to load the
low-pass filter, a source-follower output of
the VCO input voltage is provided at terminal
10 {(DEMODULATED QUTPUT). If this
terminal is used, a load resistor (Rg} of 10
k€2 or more should be connected from this
terminal to Vgs. §f unused this terminal
should be left open. The VCO can be con-
nected either directly or through frequency
dividers to the comparator input of the
phase comparators. A full CMOS logic
swing is available at the output of the VCO
and allows direct coupling to CMOS
frequency dividers such as the RCA-CD4024,
CDA018, CD4020, CD4022, CD4029, and
CD4059. One or more CD4018 (Preset-
table Divide-by-N Counter) or CD4029 (Pre-
settable Up/Down Counter), or CD4059A
(Programmable Divide-by-"“N** Counter}, to-
gether with the CD4046B (Phass-Locked
Loop) can be used to build a micropower
low-frequency synthesizer. A logic 0 on the
INHIBIT input ‘“*enables’”” the VCO and the
source follower, while a logic 1 “turns off”’
both to minimize stand-by power consump-
tion.
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MAXIMUM RATINGS, Absolute-Maximum Values:
DG SUPPLY-VOLTAGE RANGE, (Vpp)

Voitages referancad toVgg Terminal) .. ...... ... ..o -0.5V to +20V
INPUT VOLTAGE RANGE, ALLINPUTS ......... ...t -0.5VioVpp +0.5V
DC INPUT CURRENT, ANY ONEINPUT ... ... i iiie it en e aee e +10mA
POWER DISSIPATION PER PACKAGE (Pp):

ForTaoA==550C10+1009C .. .. iiuuiiiniiii ittt et ii e i e et anee e sieanns 500mwW

ForTo=+1009Cto+125%C........ccouviiiniiiniiiiannaan.,
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Ta = FULL PACKAGE-TEMPERATURE RANGE (All Package Types). . ... e ieaaaiaaen 'o. . 100mW
OPERATING-TEMPERATURE RANGE{TA) . ..o ivnriiiiitiiiiiiiinaireneraancnanann Tgsoc o +1 250C
STORAGE TEMPERATURE RANGE {Tggg) .. .. ... oo -88°C fo+1 509C
LEAD TEMPERATURE (DURING SOLDERING}: i

_ Atdistance 1/16 % 1/32inch (1.59 £ 0.79mm) from casefor 108mMax ...........cevvvniannnan. +2685°C
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70 W (typ.) at VCO f, = 10 kHz, Vpp =5 V
® Operating frequency range up to 1.4 MHz {typ.)

8 Low frequency drift: 0.04%/°C (typ.)at Vpp =10V

Edge-controlled memory network with phase-pulse

® High VCO linearity: <1% {typ.} at Vpp = 10 V
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Fig.1 — CMOS phass-locked loop bldck disgram. .. - -
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"TERMINAL ASSIGNMENT
Applications:

u FM demodulator and modulator

® Frequency synthesis and multiplication

B Frequency discriminator

® Data synchronization

® Voltage-to-frequency conversion

® Tone decoding -

B FSK — Modems

# Signal conditioning

® (See ICAN-6101) “RCA COS/MOS
Phase-t.ocked Loop — A Versatile
Building Block for Micropowaer
Digital and Analog Applications”
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. ™ALL INPUTS AWE PROTECTED
. BY CMOS PROTECTION
METWORK . .
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Phase Comiparators

The phase-comparator signal input (terminal
14) can be direct-coupled provided the signal
swing is within CMOS logic levels [logic
“0" <30% (Vpp-Vss), logic 1" > 70%
{(VDD~Vss)]. For smaller swings the signal
must be capacitively coupled to the self-
biasing amplifier at the signal input.

Phase comparator I is an exclusive-OR net-
work; it operates analagously to an over-
driven balanced mixer. To maximize the lock
range, the,sign‘al- and comparator-input fre-
quencies must have a 50% duty cycle. With
no signal or noise on the signal input, this
phase comparator has an average output
voltage equal to Vpp/2. The low-pass filter
connected to the output of phase comparator


http://www.dzsc.com/stock_cd4046b.html
http://www.jdbpcb.com/J/
http://pdf.dzsc.com/
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RECOMMENDED OPERATING CONDITIONS at T = Full Package-Temperature Range -
For maximum reliability, nominal operating conditions should be selected so that

operation is always within the following ranges:

CHARACTERISTIC LIMITS UNITS
Min. Max. i

Supply-Voltage Range VCO Section:

As Fixed Oscillator 3 18

Phased-Lock-Loop Operation 5 18 v
Supply-Voltage Range Phase Comparator Section;

Comparators 3 18

VCO Operation 5 18

DESIGN INFORMATION

This information is a guide for approximating
the values of external components for the

The selected external components must be
within the following ranges: .
5kQ2<R1, R2, Rg<1MQ
C1 2100 pF at VDD>> 5V;

CD40468 in & Phase-Locked-Loop system. C1=50pFatVpp =10V
Phase
Characteristics Comparator Design Information
Used
VCO WITHOUT OFFSET | VCO WITH OFFSET
] Rz = o0
fo
'ﬂ{:— —— 20
'__4 _1
VCO Frequency 1 :
Yoo2 Yoo Yoo/t Ypp
VEO INPUT VOLTAGE VCD INPUT VOLTARE
P2CH-20012M
2 Same as for No.1
For No,Signal Input VCO will adjust to center frequency, T,
2 VCO will adjust to lowest operating frequency, fmin '
2 ft_ = full VCO frequency range
Frequency Lock 1
2L = fmax—fmin
Range, 2 fi
2 Same as for No.1
Frequency Capture O~y g {1),(2)
Range, 2 f P 1 [2nfL
c 1*R3L2 lc? 2 fc ~—
. = my 7l
N ORI out
Loop Filter e ¢
Component For 2 fc, see Be .{2)
Selection T
20T - 21900
2 fc=1
Phase Angle Between 7 909 at center frequency (fg) approximating 0°
Signal and Camparator and 180° at ends of lock range (2 fy )
2 Atways 0° in lock .
Locks On Harmonic of -1 Yes .
Center Frequency 2 No
Signal Input 1 High
Noise Rejection 2 Low

For further information, see

{1) F. Gardner, “Phase-Lock Technigues” John Wiley and Sons, New York, 1966
(2) G. S. Moschytz, "“Miniaturized RC Filters Using Phase-Locked Loop”, BSTJ, May, 1965,

1 supplies the averaged voltage to the VCO
input, and causes the VCO to oscillate at the
center frequency (fg).

The frequency range of input signals on
which the PLL will lock if it was initially
out of lock is defined as the frequency cap-
ture range {2f.).

The frequency range of input signals on
which the loop will stay locked if it was
initially in lock is defined as the frequency
lock range (2f1 }. The capture range is < the
lock range.

With phase comparator I the range of fre-
quencies over which the PLL can acquire
lock (capture range} is dependent on the
low-pass-fitter - characteristics, and can be
made as large as thé fock range. Phase-com-
parator | enables a PLL system to remain
in lock in spite of high amounts of noise
in the input signal.

One characteristic of this type of phase com-
parator is that it may lock onto input fre-
quencies that are close to harmonics of the
VCO center-frequency. A second charac-
teristic is that the phase angle between the
signal and the comparator input varies be-
tween 00 and 1809, and is 90° at the center
frequency. Fig. 2 shows the typical, trian-
gular, phase-to-output response characteristic
of phase-comparator I. Typical waveforms
for a CMOS phase-locked-iocop employ-
ing phase comparator I in logked condition
of fg is shown in Fig, 3,

i

¥ AVERAGE OUTPUT
= VOLTAGE

g Voo
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3 Voorz
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S o 305 80

SIGNAL-TO - COMPARATOR
NPUTS PHASE DIFFERENCE

92CS-2000%

Fig.2 — Phase-comparater | characteristics
at low-pass filter output.

SIGNAL INPUT (TERM, (4) _r_‘_r'_L
VCO OUTPUT (TERM 41« ._I_\_l'_

COMPARATOR INPUT

(TERM 31
PHASE oaumw?n T n |‘| |_| r"
OUTPUT (TERM. 2 —vop
VGO INPUT (TERM. B2 SeurSarm ™
* LOW-PASS FILTER
QUTPUT —Vss
92CS5-20000R1

Fig. 3—Typical waveforms for CMOS phase-locked
loop employing phase comparator in locked
condition of f.

Phase-comparator 1l is an edge-controlled
digital memory network. |t consists of four
flip-flop stages, control gating, and a three-
state output circuit comprising p- and n-type
drivers having a common output node. When
the p-MOS or n-MOS drivers are ON they
pull the output up to Vpp or down to
Vgg, respectively. This type of phase com-
parator acts only on the positive edges of
the signal and comparator inputs. The duty
cycles of the signal and comparator inputs
are not important since positive transitions

H

COMMERCIAL CMOS

HIGH VOLTAGE ICs
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STATIC ELECTRICAL CHARACTERISTICS

i

control the PLL system utilizing this type

of comparator.

If the signal-input fre-

auency is higher than the comparator-input

frequency, the p-type output arwer is main-
tained ON most of the time, and both the
n and p drivers OFF (3 state} the remainder

is lowar than the comparator-input frequen-
cy, the n-type output driver is maintained
ON most of the time, and both the n and
p drivers OFF (3 state) the remainder of

the time.

If the signal- and comparator-

signa!
phase,

: . u
CHARAGC- CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) N.
TERISTIC : 'T

' Vo |Vin|Vopi _ . 1% $
v | v ]| 58 |40 | +85 [+125 [min. | Typ. [max]
VCO Section
Output Low 0.4 05| 5 | 0.64]| 061 | 0.42] 0.36] 0.51 1] -
{Sink) Current 05 . |o,10]10 1.6] 1.5 1.1] 098] 1.3] 26 —
oL Min. 1.5 015|115 | 4.2 4 28| 24| 34| 68 -
Qutput High 4.6 05| 5 |-0.641-061 | —0.42]|-0.36051] -1| — [mA
{Source) 2.6 05] 5 -2 | 18] -13|-1.15] 18] —32] -
Current, 95 {010]10 |-16]|-16]| —1.1] 09|13 —26] -
IoH Min. 135 |0.15|15 | 42| -4 | -28] —24]|-34| 68| —
Output Voltage: [Term.4{ 05 5 0.05 — 0 ]0.06
Low-Level, driving {0.10 | 10 0.05 - ]  0]0.06
Vor Max. CMOS (g,15[15 0.05 - 0005y
Output 05| 5 495 4.95 5] -
Voltage: e.q. 0,101 10 0.95 . 9.95 10} -
High-Level, Term.3 (0,156 | 15 14.95 1495] 15| -
VOH' Min. .
":""‘c“"‘"‘ - loas|18 | 0.1 201 0| 2| - k10-5]204|ua
IN Max.
Phase Comparator Section
Total Device — 05| 5 0.2 - 0.1 0.2
Current.l_DDMax — 0,10 10 1 ~ 05 1 [mA
,1_'9’"'-;1 "’,Pe."' — [0.15[15 15 — o075 1.6
erm. YDD — 0'20 20 4 . — 2 4
- 05| 5 20 - 10| 20
Term, 14 = Vgg - 0,010 40 - 20| 40 |ua
‘_"VVDD' Term.5 —  lo15[15 80 — 30| 80
- YpD - Jo20]20 160 — 80 | 160
Output Low 0.4 05| 5 | 064| 061 | 042] 036|051 1| -
(sink) Current 0.5 0,10 10 1.6 1.5 1.4 0.9 1.3 2.6 -
gy Min. 1.5 [0,15]15 4.2 4 28] 24 34} €B]| -
Output High 4.6 65| 5 |-064]|-061 | -042}036}051] -1] — |mA
{Source) 2.5 05[] 5 -2 —18 [ -13F1a5] 18] 32 -
f""‘M"_‘n 95 01010 | 16| —15 | —1.1] 09| 13| -26| —
OH Min- 135 015|156 | 42| -4 | —2.8|-24]-34] 68| —
DC-Coupled
Signal Input and
Comparator Input
Voltage Sensitivity| 9-5:4.5] — | 6 15 - - 115
Low Level 18 - |10 3 = - 3
ViL Max. 15,135 - |15 4 - - 4y
High Level 0545| — | 5 35 35 — _
ViH Min. 1.9 - |10 7 71 - -
1.5,135] - [15 11 1] - —
of the time. if the signal-input frequency input

trequencies are the same, but the’
input lags the comparator input in
the n-type output driver is main-

tained ON for a time corresponding to the
phase difference.
parator-input frequencies are the same, but

tf the signal- and com-
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STATIC ELECTRICAL CHARACTERISTICS ) i the comparator input lags the signal in phase,

the p-type output driver is maintained ON
for a time corresponding to the phase dif-
" ference. Subsequently, the capacitor voltage
of the low-pass filter connected to this phase

- comparator is adjusted until the signal and
Vo Vin | Voo +256 comparator inputs are equal in both phase

v) (v} | ivi| —55 | —40 +85 |+125 Min.l Typ. |th. and frequency. At this stable point both p-

- - and n-type output drivers rermain OFF and
Phase Comparator Section {(cont'd) thus the phase comparator output becomes

CHARAC- CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C)
TERISTIC o

-2 C

: : an open circuit and holds the voltage on the
1r|!pu§MCurrent N o _5 capacitor of the low-pass filter constant.
IN Viax. - 018[18 | 01 ] 01 | = £ — |10 $0.1 |uA| Moreover the signal at the “phase pulses’

{except Term.14} _output is a high level which can be used for

1 3-state Leakage ] , o inhdicating a _Io;::ed"conditicr)‘n. ;r!;fus for
Current, 0,18 18|18 +01 | +01 02 |- +0. | 4107 ) phase comparator II, no phase difference
) Max 0 *0 02 102_ *10 01 {uA exists between signal and comparator input
ouT Vax. over the ful VCO frequency range. More-
*Limit determined by minimum feasible leak . R . over, _the power dissipation due to the Iow-
y um feasible leakage current measurement for automatic testing. pass filter is reduced when this type of phase

comparator is used because both the p- and

n-type output drivers are OFF for most of

the signal input cycle. It should be noted

that the PLL lock range for this type of phase

comparator is equal to the capture range,

H

ELECTRICAL CHARACTERISTICS at T A= 25°C ‘ independent of the low-pass filter. With no
— h : LIMiTs signal present at the signal input, the VCO
CHARAG- ‘ : : ’ is adjusted to its lowest frequency for phase @B w
TERISTIC TEST CONDITIONS Vv, ALL TYPES UNITS camparator II. Fig.: 10 shows typical wave- g L]
S 1 YDD — T forms for &8 CMOS PLL employing phase O W
oy (V) | Min.| Tyo. |Max. comparator |1 in a locked condition. ==
Section o
r o
fo=10kH = ] - w >
Operatng Poer |07 10 2 | Rp=1MQ | B 70| 140 iz
Dissipation, Pp |72~ VO ny= Vop 01 - 800 11600) W S O X
. . IN 15 — | 3000 |6000 3 I AMBIENT TEMPERATURE (Ty1+25°C °
€1=50 pF 5 | 03] 06 SETOE | voowrvporene- e mnit g |
Maximum 1=29p " y - E ] TYPI:AI! csnrtanzwe»cv
Operating Rp =00 Ry=10kQ 10 06| 12} - = of 1 Al
Frequency f VCOIN=VDp 15 0.8 16 = N Y\ B 1 4
Y Tmax : MH: S e {\ \\\ ] 7
Cq=50pF 5 0.5 08| - 7 ~ ! —
Ao , ‘ g ol [ NN St o
A 2 Ry=5kQ 10 1 14} - g “Flwna \%\ >
. VCON=Vpp {15 | 14] 24| R LT NS NN NPT
. i = sy
Center Frequency ‘ Er ")\\\\f"::’,
{f5) and Frequency L S ‘ < \_"”
Range : . . ‘ o LT SN A
Fo ' Programmable with external components R1, R2, and C1 Moo Tl s
. . 3 2 o L 1 |
max— "min See Design Information ° " vco Twams camcrTon Clh—uF gzcs—w:"
. Fig. 4 ~ Typical centar frequency as a function of
VCO|N=2.5V10.3V, R1=10 kQ 5 — 1.7 | - . Ig Cland R1stVpp =5V, 10V, and I15V.
=5V:1yV, =100k 10 -] os] - '
Linearity Co =BV+25V, =400k2{ 10 - 4 - %
=75V+15V, =100ka| 15 | -— 05| —
=75V+5y, =1MQ | 15 — 7| - -
Temperature : ’ E L’Z’a:‘fvﬁ‘,‘:."ﬁ.‘i"?w.vs,
- o , 108
Frequency 5 ~ | 012 | —. i BN
Stability: ] 10 - | £0.04 | .— Tro";m D:"“'o,
No Frequency | - 15 | - poms | - 2 reoaraN N|
Offset fMlN =0 %P°C ?‘m Frisima }%fr
3 S | 32
Fg quency , 5 - | 000 | - 2 SW
ffset 110 - | #0007 | - £ ool WA
tMin #0 7 15 - | 2003 | - 5F D NG
Output Duty i - .oE _ » \""b
CVCIe . . 5.10,15 - N 50 - % [ P .k4il [N ET] NS Tl B Lol
e - . -5 - 0-3 T ——— T I
Cutput Transition 4 5 - 100 | 200 “ V0 TIMING cAPRCITOR (t::’n—,.r ,zcs_,;“
Times, AR 10 - 50 [ 100 | ns Fig. 5 — Center frequency as a function of C1 and
tTH.t ‘ 15 — 4 0 R1 fgr ambient temperatures of
THL. tTLH 08 Z66%C to 126°¢.
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1
R2:21Q0 k2

AMBIENT TEMPERATURE (T4}=23°C

ELECTRICAL CHARACTERISTICS at Ty = 25°C e gy NI s vs -
CHARAC- LIMITS : a3 —F

R

_TERISTIC TEST CONDITIONS Vop ALL TYPES _lUNITS T’k ‘$\
‘ 2 F K \\
(V) [ Min. | Typ. | Max. ot R R
§ ’ B eF T N \ SUPPLY VOLTAGE
VCO Section (cont’d) A Lo (Vpp) *15 ¥
o . RZ =100 2.

Source-Follower ] g o 'um\ oV
Output {Demodu- _ 5 - 18 | 25 ] IO,:_”""V'W‘;":" RATION 3y
lated Output): RS > 10 kQ 10 - 18 |25V - v M O oy
Offset Voltage 15 - 1.8 | 256 of | 2112 15 v

[VCOIN—VDEMI el i
- ) -ry - =1
Rg=100k |vCOy=25¢03V | 6 | - | 03 |- ™ veo Timo chraciTon (e —af ' sacs-so04s
Linearity =300k =5+25V 10 — 0.7 - % Fig. 6 — Typicsl frequency offset as a function of
=500 kQ =75:6v |15 | - | 09 |- Cland A2 for Vpp =6 V. 10 V. and
Zener Diode ' _
Iz = 50 uA 4.45 55 [6.15 |v - -
Voltage (V,) z F rricia vco“:rv::u:‘cﬂsl.tl\;%ls slov
. ot
Zener Dynamic T
Resistance, R, Iz=1mA - 40| - | Q 3 o —{x ‘%*4'»
PRt
Phase Comparator Section _:_’ s E:Qk %’4%
Term. 14 (SIGNAL 5 1 2l = g R \\"ec., (’”»
o Fe,
IN} Input 10 0.2 04 - [ M2 5 - \@"'o g <l
. _ ﬁ 02 - ~,
Resistance Rq4 15 0.1 0.2 3 ! 3 @\&
AC Coupled £ g N3
Signal {nput 5 - 180 | 360 v [ daand o an
. fyn = 100 kHz, PR OV S R
Voltage Sensi- silr?‘e wave 10 - 330 | 660 | mV e ‘vco NG CARCITOR clg-n—-,.r I e
tivity® (peak- 15 - | 900 [1800 ) [eceam
to-peak) Fig. 7 — Frequency offsat as a function of
pe Cf and R2 foro ambf:nr temper-
Propagation Delay 5 225 | 450 atures of —55 Cto 125 C.
Tlme.s' Terms. 14 10 — 100 | 200 | ns 2] AMGIENT TEMPERATURE (T,)*25°C
to 1 High to 15 _ 65 | 130 6| tyax, WHEN VCOy = Vppy INHIBIT = Vgg
Low Level, tpyy) *[ s WHEN VOOW® Vg
2
. 5 - 350 | 700
Low to High
PN 10 | - | 150 | 300 | ns s
© P 15| - | 100 | 200 S A T
3-State Propagation 3 o Voo Tmax Then _
Delay Times, 5 - 225 | 450 ©-—TIs 2 p"‘#
Terms. 310 13: 10 - 100 | 200 | ns et f
High Level to 15 - 95 | 190 A AJ/
High Impedance, N —1 ol
tpyz oo - 2 %% FoGRE B oAER, T S SR
R2Z/Ri 92C8 - 30354
Tf;msL;:eﬁo“a 5 - 285 | 570 Fig. 8 — T:;pical Frrax? pn 28 @ function of
High Impedance, 10 - 130 | 260 |ns R2/R1.
tPLZ 15 — 95 190 AMBIENT TEIIPE;ATUIE (Tp)=28%C
*Vpo /R, REvO
Input Rise or Fall 5 _ _ 50 -4 .*,.".?.';‘.r"!’ess Cy " 50pF
Times, 1, 1 See Fig. 5 for Phase Comp. |1 10 ~ ) ,!_;m’ =
Comparator output loading 15 B B 03 s -; Y o A
Input, Term. 3 ; g o*F (opiegy
. 5 - - |s00 H \ a305F
Signal Input, 10 _ _ 20 |us N ‘\foy ....,p”
Term. 14 Rl Q 3"
15 - — 2.5 2t sy

Output Transition 10 _ 50 100 |ns S 3 | uF

Times' tTHL,tTLH 15 - 40 80 n\- 1 1 11 1 1 L 1 i} 1.1
2 4 &8 2 4 &8 H 4 68
1o 102 103 0*

* For sine wave, the frequency must be greater than 10 kHz for Phase Comparator §I.

Rl — &G

ARCR- 30340

Fig. 9 — Typical VCO power dissipation at center

frequency as a function of R1.
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’-_ T ﬁ‘ It _.,._ X — . " RNDIERT TEMPERATURE (1,1 #25°C
: VOOpVgs  CL*SOpF
SIGNAL iNput (TEmM 1a) ] | a—udI L . ' s F - _
VCO QUTPUT [TERM 8} x Vob i -
COMPARATOR INPUT J l—-n_l lﬂ—-—-‘ £ L
{TERM 3) £ Yotrage . .
PHASE COMPARATOR TI " 2% g I Y
OUTRUT (TERM.13) T L. PHASE 13 20KQ 8 ol oy
TTrygs COMPARATOR I : 5 == ciso o
v ouTRUT & [pt3
VCO INPUT (TERM. 81w .3 —f———_ Y00 xa ¢ Ly
= LOW-PASS FILTER “Vss B 103 30 oF
oUTPUT , . I = T t uF
PHASE PuLsE (TERM B ] — Yoo Vas POl 3,
" MOTE: DASHED LINE 15 AN OPE s Lo mRewaons z L ] %0 eF
: N-CIRCUIT
CONDITION (39 STATE) secszaniz § lo® F ! uF
Fig. 10 - Typical waveforms for COS/MOS phase-locked loop Fig. 11 — Phase comparator 11 B
employing phase comparator 11 in locked condition. output loading circuit. 10 i L1 ! L P T
. ¢ 68 2 4 58 2 4 68
10 108 0% [
22—k 92C5-3084%

Fig. 12 — Typical VCO power dissipation at fygns
as a function of R2. .

% AMBIENT TEMPERATURE (T4) »28%C a| AMBIENT TEMPERATURE (Ty)e25%C Voo
& |veo, sV¥y/2, RI=R2: @ 5 olPHASE COMPARATORIT
s F € .
e [ Bt 2770
z Sy, 4 3
Q iy Pp;. § 10 .=
£ EN‘Lm 55 °F b 2og o '
§ F St ¢y, Su L[ LR
8 g [~~D0) oy, >3 %, o[ AMBIENT TEMPERATURE (Tp}+25%C|
Rl s o~ 5* L s <2, Vs - | Vpp 10 V,VCO "5 VI V.R2 0
& 14
s [ N By s Yoe OUTPUT CIRCUIT
L 1
§lf\\ EPE \ 2
A i§ = :
i r \ as o . g0 -
R 2 ot s LI £ o
g o} 3z ef — -
w F ST | 1950 pF
£ 2 . [ 100 pF /
F r 100G pF
3' | PR | L A1) ! T} 0 TR L1t iy T EI ’_Q;L
2"6!22 lséll 4 &0 2 4 68 2 480 ,2 468 2 488 Fa oMY
o 0 © wo* 1 © 0 © 10 5 e 1. HAVI2HIEV) —
R —ki $2¢4-3083i SIGNAL INPUT FREQUENCY (fy,) — kHz  92C8-30350 ol 2 5-"——-"‘__
: . . . . 1 flg-Hav)
Fig. 13 — Typical source follower power . Fig. 14 — AC-coupled signal input voltage as a o wLnEARITY 2T " Ty 0 0.01 uF
dissipation as a function of Rs. function of signal input frequency. Pl EENNY A B T
. Io_lz 4 EB' 2 4 6!'0 2 L] SB'oz 2 4 G.IOS
RI— ka2 B S2CS-30348
Fig. 15 — Typical VCO linearity as a function of
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Dimensions and pad layout for CD40468H.

Dimensions in parentheses are in millimeters and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mils {10~ 3 inch).

H

COMMERCIAL CMOS
HIGH VOLTAGE ICs
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