3875081 G E SOLID STATE

G E SOLID STATE 0L DE. 3875081 DULHEBI: 2 r

01E

13236 D

CD4046B Types

CMOS Micropower’
Phase-Locked Loop

The RCA-CD4046B CMOS Micropower
Phase-Locked Loop {PLL) consists of a low-
power, linear voltage-controlied oscillator
(VCO) and two different phase comparators
having a common signal-input amplifier and
a common comparator 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 (E suffix), 16-lead ceramic flat packages
(K suffix), and in chip form (H suffix).

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 (101282) 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 VGO input voltage is provided at terminal
10 (DEMODULATED QUTPUT). If this
terminal is used, a load resistor (Rg) of 10
kQ or more should be connected from this
terminal to Vgs. If 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 COS/MOS logic
swing is available at the output of the VCO
and allows direct coupling to COS/MOS
frequency dividers such as the RCA-CD4024,
CD4018, 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 CD40468 (Phase-Locked
Loop} can be used to build a micropower
low-frequency synthesizer. A logic O 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.

Features: = ]
= Very fow power consumption:
70 uW {typ.) at VCO f, = 10 kHz, Vpp =5 V
® Operating frequency range up to 1.4 MHz (typ. )
at Vpp =10V, RI =5 kQ
= Low frequency drift: 0.04%/°C (typ.) at Vpp =
# Choice of two-phase comparators:
Exclusive-OR network (1)

Edge-controlled memory network with phase-pulse

output for lock indication (I1)

® High VCO linearity: <1% (typ.J at Vpp = 10 V

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

® Source-follower output of VCO control
input (Demod. output)

® Zaner diode to assist supply regulation

& Standardized, symmetrical output
characteristics

u 100% tested for quiescent current at 20 V

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

m Meets all requirements of JEDEC Tentative
Standard No. 13A,""Standard Specifications
for Description of ‘B" Series CMOS Devices”
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Applications:

u FM demodulator and modulator

® Frequency synthesis and multiplication

® Frequency discriminator

® Data synchronization

® Voltage-to-frequency conversion

& Tone decoding

a FSK — Modems

® Signal conditioning

= (See ICAN-6101) “RCA COS/MOS
Phase-Locked Loop — A Versatile
Building Block for Micropower
Digital and Analog Applications’’

* ALL IKPUTS ARE PROTECTED
By coséMos FROTECTION

92C5-29172

Fig.1 — COS/MOS phase-locked loop block diagram.

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE RANGE, (Vpp)

(Voltages referenced to Vgg Terminal) +..ovvvunnuiianns ceerenens ebieseinseasaian -0.5t0 +20V
INPUT VOLTAGE RANGE, ALL INPUTS . . -05toVpp +0.5V
DC INPUT CURRENT, ANY ONE INPUT 1. ..vevrsrnteeronnnceecnencenneesrnnneereenarenes +10mA
POWER DISSIPATION PER PACKAGE (Pp):

For Ty =-4010 +60°C (PACKAGE TYPEE) ....evuevrernnsierinnronsnnnriinsieions eeuns 500 MW

For T = +60 10 +85°C (PACKAGE TYPE E) Derate Lmearly at 12 mW/°C to 200 mW

For Tp =-55t0 +100°C (PACKAGE TYPES D, F, K) ...ovivviiniiinniinennnnn vereesaneess. S00MW

For Tp = +100 to +125°C (PACKAGE TYPES D, F,K) ....... Derate Llnearly a{ 12 mW/°C to 200 mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

For Ty = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) +.....evvvvvvnenns 100 mW
OPERATING-TEMPERATURE RANGE (TA):

= PACKAGETYPESD,F,KH «voiiiiiiiiininenns,s seeeteatitensetanriiestetiianes -55to +125°C

PACKAGE TYPEE ....... besteverirnaas -40to +85°C
STORAGE TEMPERATURE RANGE (Tgig) +evveevvrnerrciiseernniiencnne T . ~B85to +150°C
LEAD TEMPERATURE (DURING SOLDERING)

+265°C -

At distance 1/16 & 1/32 inch (1.59 £ 0.79 mm) from case for 10S MaX. ....ovvuveverreranns ‘e

Phiase Comparators

The phase-comparator signal input (terminal
14) can be direct-coupled provided. the signal
swing is within COS/MOS logic levels {logic
Q" <30% (VDD—VsS), logic “1" = 70%
{VDD—-Vssl]. For smaller swings the signal
must be capacitively coupled to the self-
biasing amplifier at the signal input.

Phase comparator | is an: exclusive-OR net-
work; it operates analagously to an over-
driven balanced mixer. To maximize the lock
range, the signal- 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
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RECOMMENDED OPERATING CONDITIONS at T = Full Package-Temperature Range
For maximum reliability, nominal operating congditions should be selected so that

operation is always within the following ranges:

CHARACTERISTIC '-“""TS, UNITS
Min. Max.

Supply-Voltage Range VCO Section: : o

As Fixed Oscitlator 3 18

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

Comparafors 3 18

VCO Operation [ 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:
5 kQ <R1,R2, Rg<1MQ
C1>100pFatV D>>5V

CD4046A in a Phase-Locked-Loop system. Ct280pFatVpp=10V
Phase
Characteristics Comparator Deiign Information
Usad # .
VCO WITHOUT OFFSET | VCOWITH OFFSET
Rz =00 B
4 o
[/ /.
T
VCO Frequency A : :
S T
Voo’ Yoo %o’2 Voo
VEO INPUT VOLTAGE VCO INPUT YOLTAGE
N 92C3-200120
] 2 Same as for No.1 :
For No,Signal [nput 1 VCO will adjust to center frequency, fo
2 VCO will adjust to fowest operating frequency, fmin
2 f = full VCO frequency range
Frequency Lock 1 — —
2 1L = fmax—Ffmin
Range, 2 | Y
2 Same as for No.1
Frequency Capture 3—'\7\5/\'1—3‘ (1, (2) -
Range, 2 fg Tieasce ==c2 1 2nf
I 2fcr T
1 = ) oy 71
’ rs our
Loop Filter .
Componerit ne ) For 2 fc, see Ref. (2)
Selection e
925 -2
2 7 fc=fL
Phase Angle Between i 900 at center frequency (fo) approximating 0°
Signal and Comparator and 180° at ends of-lock range (2 fi )
2 Always 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 Techniques” "John Wiley and Sons, New York, 1966 S
(2) G. S. Moschytz, ""Miniaturized RC Filters Using Phase-Locked Loop”, BSTJ, May, 1965

CD4046B Types

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

The frequency range of Input signals on
which the PLL will fock if it was initially
out of lock is defined as the frequency cap-
ture range (2fc),

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 (2fL). 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-filter characteristics, and can be
made as large as the lock 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 centenfrequency. A second charac-
teristic is that the phase angle between the
signal -and the comparator input varies be-
tween 0° and 180°, 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-loop empioy-
ing phase comparator 1 in locked condition
of fo is shown in Fig. 3.

i
g AVERAGE OUTPUT
£ VOLTAGE
g Voo
o
5
5
3 Voor2
W ~
2
F o8 8o
SIGNAL-T0- COMPARATOR
INPUTS PHASE DFFERENCE
92€$-20009
Fig.2 — Phase Lch istics

at Iowpass filter output,

SIGNAL INFUT {TERM. l4) l l l I
vCo OUTPUT (TERH 4)i
‘co Pw, JU P

TOR I
OU'I'PU]' (TERM 2)

—Voo
L ml{r (T&HES)- SN
=LOW-
0! $S FILTER —vss
92€5-2000R1

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

Phase-comparator Il is an edge-controlied
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 corparator inputs. The duty
cycles of the signal and comparator inputs
are not important since positive transitions
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control the PLL system utilizing this type
if the signal-input fre-
quency is higher than the comparator-input
frequancythe p-type output driver is main-
tailed ON‘most of the time, and both the
n and p drivers OFF (3 state) the remainder

of comparator,

STATIC ELECTRICAL CHARACTERIS'I;ICS

LIMITS AT INDICATED TEMPEAATURE (éd)

the time.

is fower 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 -
If the signal- and comparator-

u
CHARAC- CONDITIONS  |Values at-55, +25, +125 Apply to D, F, K, H Packages |N
YERISTIC Values at —40, +25, +85 Apply to E Package :,
Vo |Vin|Vop ' 2% s
v __|tv) |v) | -85 |40 | +85 |+125 [Min.| Typ. | Max.
VCO Section
Qutput Low 0.4 05] 5 | 064 061 | o0.42] 0.36] 051 1] -
(Sink) Current - {06 lo10]10 | 16] 15| 1.1] 098] 13| 26] -
oL Min. 15 [015]16 | 4.2 4 28| 24| 34] e8] -
Output High 46 | 05| 5 |-064 |-061 | -042|-036[051] -1| — |mAl
{Source) 26 05! 5 | 2] 18] —1.3]-1.16| —16] —3.2] -
lcuman;, 95 Jo10{10 | —1.6] 15| —1.1] —098]-1.3] 261 —
OH Min. 136 jo.16[15 | -a2| —a| —28[—24]|-34] -6.8| —
Output Voltage: |Term. 4] 05| 6 0.05 - 0 | 0.06
Low-Level, driving [0,10] 10 0.05 — 0]0.05
VoLMax. - |CMOS [o75]15 0.05 - 0005y
Output 05] &6 4.95 4,95 5| -
Voltage: le.a. 0,10} 10 9.95 9.95| 10| -
High-Level, Term.3 |0,15.| 15 "14.95 1495 16] -
VOH Min,
Input Current — losslis [201] 200 ] 1| #] - kio-s 0.1 [uA
IjN Max. ' =Y. Y. r-’ - |uA
Phase Compérator Section )
Total Device — 05| 5 02 — 0.1 0.2
Current, ipp Max.f — 0,10}10 1 - 0.5 1 |mAl
}':x;‘l open, —__|0,15]15 15 — | 075] 15
“°_ 0D ["—""To20]20 2 =1 2] 3
, 10f 20
Term.14=Vgg | — Jo,10 |10 40 — 20| 40 |ua
o Voo Term-§ "= 15.1515 80 —_| 40| 80
- 'DD —  Jo2020 160 — | 80 160]
Output Low 04 105/ 5 |oe4| 061 | 042 036/ 051 1| -
{Sink) Current 05 lo10[10 | 16] 15| 1.1 08] 13] 26| =
IoL Min, 15 [0,15[16 | 4.2 4| 28| 24| 34] 68| — ,
Output High 46 | 05| 5 |064]-061|-042}-036}051] -1] - |mA
{Source) 2.5 05| 5 2| -18 | -13}1.158] -16] -32] -
Icu"e'ai‘n 95 [010]10 |-1.6] 16| —1.1| 00| <13 26 =
On ™ 135 01615 | -42| 4| —28]|-24|-34] —68] —
DC-Coupled ' ’
Signal Input and
Comparator Input
Voltage Sensitivity| 0645] — | 6 1.5 - — 18
Low Level 19 _{ — |10 3 = - 3
VL Max. 15135] — |15 4 = - 4lv
High Level 05456] ~ | 5 3.5 35| - =
Vi Min. 19 | - |10 7 7| = =
1.6136] ~ [15 11 1] — =
of the time. If the signal-input frequency

input frequencies are the same, but the
signal input lags the comparator input in
phase, the n-type output driver is main-
tained ON for a time corresponding to the

phase difference.

If the signal- and com-

- parator-input frequencies are the same, but
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STATIC ELECTRICAL CHARACTERISTICS the comparator ir{put lags the signal in phase,

! - o _the p-type output driver is maintained ON
LIMITS AT INDICATED TEMPERATURE ("C} | U for a time corresponding to the phase dif-

CHARAC- CONDITIONS |Values at-55, +25, +125 Apply to D, F, K, H Packages N ference. Subsequently, the capacitor'voltage
TERISTIC Values at —40, +25, +85 Apply to E Package ' of the low-pass fii_ter connec.ted to t_hls phase
T T comparator is adjusted until the signal and

Vo Vin | VpD . +25 1] comparator inputs are equal in t.)oth phase

(v} (V) | (V)| —55 | ~40 +85 [+125 Min.l Typ: I Max. and frequency, At this stable point both p-

= . - —- and n-type output drivers remain OFF and

Phase Comparator Section (cont'd) thus the phase. comparator output becomes
) an open circuit and holds the voltage on the

lr;put,MCu,rrent _ o018l 18 w01 t . —e10-5] + " capacitor of tl]e low-pass filter cqnstant'.
1N Max. ) $00.1) 209 £ 1 £107°] £0.1|JuA] Moreover the signal at the “phase pulses”
{except Term.14) - ) - output is a high level which can be used for
3-State Leakage . B . inhdicating a locked"conditicr)‘n. (}'if\;}s, for
; : . - phase comparator II, no phase difference

Clurrent;wax 0,18 0,18}18 { 0.1 | 041 102 | #02 | — | £10° [ 0.1 |pA exists between signal and comparator input
ouT Max. | over the full VCO frequency range. More-

over, the power dissipation due to the low-
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,

*Limit determined by minimum feasible leakage current measi.sremént for automatic testing.

ELECTRICAL CHA = 98°, ‘ independent of the low-pass filter. With no
ICAL CHARACTERISTICS at TA ,2'5 ¢ - signal present at the signal input, the VCO
CHARAC- LIMITS is adjusted tclJl it’i:_low1e(s)t f]:equencyforl' phase
L TYPES a comparator U, Fig, shows typical wave-
TERISTIC TEST CONDITIONS Vpp _ ATL - - UNITS forms for a GMOS PLL employing phase
V) | Min.| Typ. |Max. comparator |l in a locked condition.
VCQ Seaction _ . i
fo=10kH = -
Operating Power F? e z R1 1\7‘9 5 70| 140
Dissipation, Pp | 2" - lvcon- DD 10 - 800 | 1600| uW
IN 2 15 - 3000 {6000 3 AMBIENT TEMPERATURE (Ty)*25°C
- .,Z Ri=io kQ VGO *Vpp/2,R2 s @ WHIBIT «V5g
Maximum C1=_50 pF 5 0.3 0'6_ - © E 7Wm§‘%gwimv
Operating V%a o v R{=10 k2 10 0.6 1.2 - 2 E NS Voo| aiifg | —
= : . E (71 )
Frequency fq ., INTVDD 15 0.8 1.6 — MHz é i {\& { o
= F 5 233
:1 = i?pF 12 05| 08} - 5 F \&\\\\ et
2= . Ry=5kQ 1 144 - 2 © Fldmna N\ NN\ ]
VCO;N=VpD 15 | 14| 24 — £ gLrmoota \\>§\\N. oy
Center Frequency & sV 15
{f,) and Frequericy Ly \\\\ lo:
Range » d IR 4
o g Programmable with external components R1, R2, and C1 by bl SUENNTRY
max"'min) See Design Information T o T CAPAGTOR (G s es-sonat
] Fig. 4 — Typical center frequency as a function of
VCOIN=26V£03V, Ry=10kR | & - 7] — O Cland Riat Vpp=5V, 10V, end 15V.
=B5V£1V, =100k 10 - 05| — ’
Linearity =5V 25YV, =400k2| 10 ol § 41 — %
=76V1BV, =100k§}] 15 o 051 —
R =765VBV, =1MQ 16 - 71 - 3 'SUPPLY VOLTAGE (Vpg 1 OV
Temperature - ) ) o & “Vpp/2, Rro  KHBIT=Vey
Frequency 5 — 12012 | - . Frew
Stability: 10 — | +008 | - ool ! K\\‘t"r,
No Frequency 15 - R0015 | — 2 I“"W'N \%*‘h,
Offset fayyyn =10 : %/°C §w T Q R
- 4/.\
Frequency : ' . | s — | %0.09 | - EF W
Offset 10 - | 007 | - E ol N
fMIN # 0 1% | - |s003| - | B F NN
Output Duty ) " o L N
CYC'E 5,10,15 - 50 - % [ PR ETI ATENRT A ENRTI AN ET] ISR A AT
y 0% 10mt -3 10-2 1o-1 1 [
Output Transition 5 - 100 | 200 ) VCO TIMING CAPACITOR (Gl —F  gacs- 30383
Times, . 10 - 60 | 100 | ns Fig. 5 —~ Center frequency as a functien of Ctand
t it ' -t R1 for ambient temperatures of  '7-
THL/ 'TLH 16 40 | 80 2885 t0 125°€.




6 E SOLID STATE 01 DEI 3875081 0013240 Y r

3875081 G E SOLID STATE . ote 13240 D _T-50-17"

.

CD4046B Types

ELECTRICAL CHARACTERISTICS at T = 25°C  Rauola | AMGENT TEMPERATURE (1025%C

F t VCOy* Vgs. INHIBIT » Vgg
CHARAC- LIMITS RN
TERISTIC  * . TEST CONDITIONS Vbp ALL TYPES __luNiTS T RN
(V) | Min. | Typ. LMax. s F {{E\ \;
VCO Section {cont'd) £ r BN R
" - S 3l _R2¢100 k0
Source-Follower - : - 5" T craT Vekrion Sy
Output (Demodu- .5 - 1.8 | 256 8 L A
fated Output): RS > 10 k2 0 | - | 18(25]|v R i oy
Offset Voltage 15 - 18 | 25 of [El 32 18Y
{VCO|N-VDEM! . L s PP P 7 A
. e - 3 ) =T
Rg=100 k2 | VCOyy=25203V 5 - 03 | - © " weo ?IHII(G c'gucnoncn)—.r l,,,;,.;:u.
Linearity =300k =5£256V 10 - 07 |- % Fig: 6 — Typical freq y offset as a function of
' =600 kS =76:6v |15 | — | o8 |- Cland R2for Vpp =5V, 10V, and
Zener Diode . )
17 =60 pA 445 65 [6.156 |V - -
Voltage (Vz) i r4 K _ . . Enﬁ-{lo T W )
Zener Dynamic ot )
Resistance, R, IZ,= TmA - 401 - 1 Q £ ok —(y 4"%,,r
amantt \
Phase Comparator Section ] Ei ot E:}\\\ s,
Term. 14 (SIGNAL : 5 1 2| - UL T NI N> KON
IN) Input : 10 02| 04 - |mQ 5 F RN
. _ . z
Resistance Rq4 . ] 15 0.1 02 - H 'ozf \’XW
AC Coupled £ o N .
Signal lnput ‘f|N-100kHz 5 - 180 | 360 11 P! APV PSP I \ Lo
. = » X =y -4 5 -2 -1 )
Voltage Sensi- sine wave 10} - | 330660 mv e ""-°I'°'“'"°°‘I:‘°“'°“:g"""5;:s-m
tivity* (peak- 15 - 900 {1800 , R
to-peak) Fig. 7 — Frequency offset asa function of
C1 and R2 for ambient femper-
Propagation Delay 5 3 225 | 450 atures of —55 Cto 125°C.
Times, Terms. 14 10 . 100 | 200 AMBIENT TEMPERATURE (Tp1+25°C
to 13: High to : ns e fuax, WHEN VCOy* Vo {RHIBIT + Vgg|
: 15 65 + 130}
Low Level, tpy - *}laay WHEN VCOu 2 Vss,
o
. 5 - 350 | 700
L
L H"gh 10 | - | 150 | 300 | ns 2 F
. X
PLH- 15 | - | 100|200 T
3-State Propagation £ i
Delay Times, 5 - 225 | 450 LY el B Y
Terms. 14 to 13: : 10 - 100 | 200 | ns o 3
High Level to 15 - 95 | 190 L
High Impedance, L ,14
tpHz - . oo 2 A% ¢ 4ss
o - = R2/RI
Low Level to 5 — .| 285 | 570 _Fig. 8 — Typical fpg4 x/fpg p 35 @ function of
High Impedance, 10 ~ | 130 | 260 |ns R2/R1.
Lz . 15 — 95 1190 ANBIENT viup::Arua: RAGES
. VCO*V¥pp/2, R2se
Input Rise or Fall 5 _ _ 50 % | evas. Gissoor l
Times, t,, t See Fig. 5 for Phase Comp. || LisE
vl . w |- |- 1 {us s Sy,
Comparator output loading 15 _ _ 03 b= Vot ragg
Input, Term. 3 y § s ooierg
. 5 - - 500 g \ Cies0pF
Signal Input, " 10 R 20 |ps L. N v rn-r
Term. 14 : o 25 EE B A1
. — ~ e [ Sy
. 5 - 100 |200 8 ok X 80 oF
Output Transition 10 _ 50 1100 Ins sTE I uF
Times, tTHL'tTLH 15 - 40 80 o[ 1 1 1 ! 1
= l“'.!l QOI!! QCI‘
* For sine wave, the frequency must be greater thaq 10 kHz for Phase Comparator II. 10 10! 10 1’

LET 1) WOLK-30348
Fig. 9 — Typical VCO power dissipation at center
frequency as a function of R1.
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|>— b4 —T—h ———-t— o —-i ° AMBIENT TEMPERATURE nA)-zs-cI
VCOp*Vas _ Ci*509F
stanaL wpur tream 14 1 ] L MO x F .
s
YCO OUTPUT [TERM 41 Vi ]
EoRPARATOR INRUT. w 2 K ey )
(TERM 3) < g,
PHASE COMPARATOR 11 v 2xa z \ i
OUTPUT (TERKLI3) I O S Voo PHASE s 20Ka 8 ot sy
T T ey COMPARATOR IX g ] S clesopr
L % OUTPUT g : \oF
VCO INPUT {TERM. 9]+ ‘G o0 ) 2 kQ g8 r 2y
*LOW-PASS FILTER : “Vsg LT 80 pF
OUTPUT ”. . v € F ¥
PHASE PULSE (TERM 1) - , - Ao s Y F s
NOTE: DASHED LiNe ¢ : Ir-vsg 92c8-30383 e r 3 50 pF
: S AN OPEN-CIRCUIT 2
CONDITION t¥d STATE} 5200112 = ' iF
Fig. 10 — Typical waveforms for CQS/MOS phase-locked loop Fig.. 11 — Phase comparator i1 r
ploying phase 1t inlocked condition, output loading circuit, : 0 M I "R S
. - 3 4 68 2 4 648 2 46 690
10 102 10% [
R~=\f) 9205-30349

Fig. 12 — Typical VCQ power dissipation at fMIN
: #s a function of R2.

AMBIENT TEMPERATURE (Tp) +25°C §[AMBIENT TEMPERATURE (Tz1+25°C) Voo
VEOyy, *Vpp/ 2, RisRZ= @ o|PHASE COMPARAYOR Tt
I 288
4l 2 20%0
0 4 13

3,

E e,
F (3

N ”‘OE’V
\ 00) o1y,

F % 240 VYour
[ “”oflq [ AMBIERT TEMPERATURE (Ty1+25°€)
- /s Vas 6| V10 V,VE0)* SVEI V,R2*0

J QUTPUT CIRCUT|  ~ a—

SOURCE FOLLOWER POWER DISSIPATION (Pp)—y¥
3y
T .u/...

®
é
K Ve
-~ &)
§0 o %
©’ ot 3
5% $
%g 3 “’9
Ly R0, F e
$x S 2}
94 A oV -
\ Ay zo
- ay S0 2| g
8 " ol
J:;lt)z. /5v E, M
= - 4
%E M ] CIv50 pF
& s 100 oF
2 g 1000 pF
M
£
3

2
\3,
B

e 0 R R
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Flg. 16 — Typical VCO linearity s a function of
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Dimensians and pad layout for CD40468H.
Dii ions in pa h are in millimeters and
are derived from the basic inch dimensions as in-

dicated. Grid graduations are in mils (10—3 inch).
The pholographs and dimensions of each CMOS chip
I

) l‘___ 4-10
(0.102-0.254) gs5-93

U (2.159-2.362)

represent a chip when it is part of the wafer. When the

waler /s separatad into individual chips, the angle of

cleavage may vary with respect to the chip face for

92CM-36467 . ditfarent chips. The sctual dimensions of the isolated

- chip, therefors, may ditler siightly from the nominal
dimensions shown. The user should consider a tolarance
of =3 mils to +18 mils applicable to the nominal
dimensions shown.
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