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CMOS Micropower
Phase-Locked Loop

B CD40468 CMOS Micropowsr
Phase-Locked Loop {PLL) consistt of a tow-
power, lingar voltaga-controlled oacilkator
VCOH and twa different phase comparatars
having a common signal+nput amplifier and
# common comparator input. A 5.2-V zener
digda is provided for supply regulation if
NECEssary,

The CD4046B types are supplied in 16-lead
hermetic dual-in-line ceramic packages (F3A
suffix), 16-lead dual-in-line plastic packages (E
suffix), 16-lead small-outline packages (NSR
suffix), and 16-lead thin shrink small-outline
packages (PW and PWR suffixes).

VCO Saction

The VCO requires one external capacitor C1
and ohe or two external resistors (R1 or R?
and R21.  Resistor R1 and capacitor )
determing the frequency range of the VGO
and resistor RZ enables the VOO to have a
frequency offset if required. The high input
impedancs (101202 of the VCQ simplifies
the design of low-pass filars by permitting
the designer a wide choice of resistor-to-
capacitor ratios. In order not to lgad the
low-pass filter, a sourcefollower autput of
the VOO input voltage is pravided at terminal
10 {DEMODULATED QUTPUTY. I this
rerminal is used, 2 load resistor (Rg} of 10
k£l or more should be connected from this
terminal to Vgg5. If unused this terminal
should be left open. The ¥CO can be con-
nected either directly or through frequency
dividers to the comparatar input of the
phase comparaters. A full CMOS  Jogic
swing is available at the output of the VCO
and allows direct coupling to CMOS
frequency dividers such as the RCA-CD4024,
CC04018, CD4020, CD4022, CDA029, and
CO405%8.  One or more CDADIS (Praset-
tahle Divide-by-N Counter) or CD4029 (Fre-
settable Up/Down Counter), or CO40594
(Programmable Divide-by-"N" Counter}, to-
gather with the CD40458 (Phase-Locked
Loop} tan be used to build 2 micropower
low-frequency synthesizer. A logic 0 an the
INHIBIT input “enables” the YCO and the
source foilower, while g logic 1 "turns aff’”
both ta minimize stand-by power consump-
tion.

Features:
u Very low powar consumption:

at Vo =10V, RI =5k}

® Chaica of two phase comparators:
Exclusive-OR network (1)

output for lock indication {I1)

B VCO inhibit contral for ON-OFF keying
and ultra-low standby power con-
sumption - o e

u Source-follower output of VCO contral
input (Demod. sutput)’

8 Zener diode to assist supply regulation

& Standardized, symmetrical output
characteristics

® 104 testad for quiescent current at 20

= 5.V, 10-V, and 15V parametric ratings

= Meets all raguirements of JEDEG Tentative
Standard No. 138, “Standavd Specifications
for Dascription of ‘B’ Series CMOS Davicax™

ws@®  Baen

MAXIMUM BATINGS, Absolule-Maximun Vihis:
DC SUPPLY-VOLTAGE RANGE, (Vop}

Yoltages referencad foVag Tarmindl) .. ..o oo it =05V 1o +20V
PUT VOLTAGE PANGE. ALLINPUTE ... iiiiins e i s e i iannoes 0.5V o Vpp +0.5V
DG MWFUT CURRENT, ANY ONEINPUT . ... ... i it ii et rasns i iansniansaninnnnis =10mA
POWER DISEIPATION PER PAGKASE (PpY

L P T- o 1= R e o S00mW

ForTa=+100%C1I0+125%C. (..o Derate Lingarity al 1 2mW/rAC bo 200mW
DEVIGE DISSIPATION FER DUTPUT TRANSISTOR

FOR T = FULL PACKAGE-TEMFERATURE RANGE {All PAchkage TYERE) . - v cvvvururinrrnens. 100mW
OFERATING-TEMPERATURERANGE {Ta} .. ... ocviu i i ciaaa i s S5O0 W +125°9C
STORAGE TEMPERATURE RANGE (Tgigl.. .« cueveeroninniniiiiiinnensaianiiiina “BERC 10 +150°C
LEAD TEMPEAATUAE {DURING SOLDERING):

Al distanca 1716+ 1/32inch (1.5 £ 0.79mmifrom casa for 10 MAX ... vvraranrnnriararaas +28500
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70 W {typ.} at VCO £, = 10 kHz, Vpp =5 V
® Operating fraquency ranga up to 1.4 MHz {typ.}

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

Edge-controlled mamory network with phase-pulse

2 High VCO linearity: <1% {typ.} at Vpp =10 v

CD4046B Types
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Applications:

o FM demodutator and modutator

= Fraquancy synthesis and multiplication

= Freguency discriminator

® Data synchronization

® Voltage-to-fragquency conversion:

® Tone decoding

® FS5K — Modems

B Signal conditioning

® (Sep ICAN-6101} “"RCA COS/MOS
Phase-Locked Loop — A Versatils
Building Block for Micropower
Digital and Anatog Applications™

* ALt euTE 4ar pROTECTED
BY D% ARGTECT 0N
HETWORK

e

Fig. ¥ — CMOS phaw-incked locp block disgram. -

Phase Comparators

The phase-comparator signal input {terminal
14] can be direct-coupled provided the signal
swing is within  CMOS  logic levels [logic
"Rt =30% {Vpp-Vash logic 17 = 0%
(VpDp~V¥ssl]. For smaller swings the signal
must be capacitively coupled to the self.
hiasing 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-
quancies must have a 50% duty cycle. With
ne signal or noise on the signal input, this
phase comparator has an average eutput
veltage equal to Vpp/2. The [ow-pass filter
connected 1o the output of phase comparator

Copyright © 2003, Texas Instruments Incorporated



CD40468 Types

RECOMMENDED OPERATING CONDETIONS at T 5 = Full Package-Temperature Range -
For maximum reliabifity, nominal operating conditions should be selacted so that

operation is always within the following ranges:

CHARACTERISTIC LTS UNITS
Min. Max. :

Supply-Woltage Range VCO Section:

As Fixed Oscillator 3 18

Phased-Lock-Loopr Operation 5 13 v
Supoly-WYoltage Range Phase Comparator Section:

Cormparators 3 18

VCO Operation 5 .18

DESIGN INFORMATION -

This informatien is a guide for appreximating
the values of exterral components for the

The selected externa! components must be
within the following ranges:
5 k% R1, R2, Ag< 1M
Cr1®=100pF t Voo =8V

GD40468 in & Phase-Locked-Loop system. Cra= ED pFatVpp = 10V
Phass
Charsctaristics Cixmparator Design Information
Used
VCO WITHOUT OFFSET | VCO WITH OFFSET
) Rgm=
"o 1
- — __ 20
VGO Frequency 1 II :
I S
Y Yoo C ™
LI INRUT wOLTASE VOO IWFUT vOLTARE
"A2EH-2OOUEM
2 Same as for Mo 1
For Mo Signal Input 1 VCO will adiust to center frequency. f,
2 WOO will adjust to lowest operating frequency; fmin
2 fI = full ¥
Frequency Lack ) > [L fu (3:3 Irequency tange
Range, 2 f. L = Trmax=Tmin
2 Same as for No_1 .
Frequency Capiure O g (11,42
Range, 24 T2 z LNELLH
2fp =
: = ny 71
L] Y T
Loop Filter .
Component For 2 fr, see Ref_{2)
Selection :I'“
1ICH -2re
b] fo=1f
Phase Angle Between ; 909 at center frequency {f5) approximating 0°
Sigral and Comparator and 180° at ends of leck range (2 f1 }
2 Always 0% in lock .
Locks On Harmanic of 1 Yoy
Center Frequency 2 [T
Signal Input 1 High
Neise Rejection 2 Low '

For further information, see

(1} F. Gardner, “"Phase-Lock Tenﬁmques" John Wilsy and Sons, New York, 1966
12} G. 5, Moschytz, "Miniaturized RC Filters Using Phase.Logked Loop™, BSTJ, May, 1965,
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' supplies the averaged voltage to the VGO
input, and causes the VCO to osciilate at the
center frequency {fg).

The frequency range of input signals on
which the PLL will lack if it was initially
out of lock is defined as the frequency cap-
ture range {24,

The frequency range of input signals on
which the loop will stay locked if it was
initizg!ly in lock 1s defined as the freguency
lock range (2f ). The capture range is = the
lock rahga.

With phase comparator 1 the range of fre-
quencies over which the PLL can acquire
lock (capture range} is dependent an the
low-pass-filter characteristics, and can e
macle a5 farge a5 the Inck range. Phase-com-
parator | enables 3 PLL systerm to remain
in dock in spite of high amounts of noise
in tha input signal.

One characteristic of this type of phasa com-
parator is that it may fock onto nput fre-
guencies that are close to harmonics of the
V2O center-frequency. A sscond charac-
teristic is that the phase angle between the
signal and the comparator input varies be-
tween 09 and 1809, and is 909 51 the canter
frequency. Fig. 7 shows the typical, trian-
gular, phase-ta-output raspanse charagterstic
of phase-comperator I, Typical waveforms
for a CMOS phase-locked-loop employ-
ing phase comparator | in locked condition
of {5 is shown in Fig. 3.
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St low-pass filter ourput.

sonaL weot e 0 LT L
YT Eam el e —

CGMPARETOR |
LTERW 31
—¥po

PHAGE omm.m 1
DUTFIT . 2]

VD HPUT (TERML Pl e ™y e
SLOW-RASE PILTER
abTruT —¥g3
PECT 200N
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loop amploying phage coamparator in locked
condition of f.

Phase-comparatar I[ is an edge-controliad
digital memory network, 1t consists of four
flip-flop stages, contrnl gating, and a three-
state cutput circuit eomprising p- and n-type
drivers having a common output node, When
the pMOS or n-MOS drivers are ON they
pull the output up 10 Vppo or down to
Vgs, respectively. This type of phasa com-
parator acts only on the positive edges of
the signal and comparater inputs. The duty
cycles of the signal and comparator inpurs
are not important since positive travsitions

H
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CD40468 Types

STATIC ELECTRICAL CHARACTERISTICS

.

CHARAC- CONDITIONS LIMITS AT INDICATED TEMPERATURES o) |N
| TERISTIC : '|r
Vo |Vin [Vop| 125 s
i | |[ov) | 55 |40 | +85 [+128 [mim. | Typ. {max.
VCO Section -
Output Low 0.4 05| 5 | 0.84] 061 | 42| 036 051 1] -
(Sink} Currant g5 . |ni0]10 6] 1.5 1.1] 09| 13] 28l -
o, Min. 15 . [o18[15 | a2 4| 28} za| 24| 68| -
Cutput High 4.6 05| 5 |-064]-081 1042003608617 -1] — [mA
{Source) 2.5 05| 5 2| -18] -13]-115] 18] 32| —
Current, 85 |o10]10 |-t&]-15] —1a) wef-13] —28] -
1oH Min. 135 (01616 | 42| -4 | -28]-z4] 24| s8] —
Output Voltege:  [Term. 4| 06| 6 .05 — 0 | 005
Low-Level, driving |0,10 |10 0.05 - 0008
| VoL Max. CMOS (p15 [ 15 0.05 - 0008y
Output 05| & 4.95 495 6] -
Voltage: o0 0,10 |14 B85 9.85 10| -
High-Levet, Term.3 |0,16 | 16 14.95 14.95 15| -
VQH Min. .
"I"""“c“"”"“ - Josf1s | tor| w1 | | ]| - ko503 |ua
iN Max.
Phass Cormparator Section
Total Device _ 06| & . 0.2 — | 01 | 02
Current, InpMax| — 10,1010 1 - ]os 1 Ima
Jorm. 4 open, o615 16 — 10| 16
erm. =Yoo —  |020|20 4 - Z| 4
- 05| & 0 - 10| 20
Term. 14 = Vgg - |o0]10 40 - 20| 40 |ua
or Jop. Term. 8 777416 [16 80 — | 40| @0
~YDD - 020|220 160 - 80 [ 160
Output Low 0.4 05| 5 | osa| o081 | 042] 036 05 1] -
[Sink) Current 05 |p10}10 1.6 15 1.1] 09] 1.3} 28] -
lgyL Min. 1.6 0167116 | 4.2 4 28| 24| 34} e8] -
Output High 46 |[o5| 5 |osa]-06 |-o042}caslost| 1] - |ma
(Source) 2.6 96| 5 2| 18| 13ph1as]|-18) 32| -
F“"‘,:.‘ 95 [030[10 116 —16 | —1.1]| 08| -13| =28 | =
QH N 135 |05 |15 | -42| —4 | —28|-24|-34] 68| —
BC-Coupled '
Signal Input end
Comparatat Input
Voltoge Sensitivity] 9.5:4.8] — [ 5 18 - | - 1.6
Low Eevel e 1 - ]10 3 =1 - 3
Vi Max. 16135] — |15 4 - - 4 by
High Leval 0s45] — | & 3.5 a5 - =
ViH Min. 1,9 - |10 7 7l - -
1.5138] — [1% 1 11] - =
control the PLL system utilizing this type of the time. if the sighal-input frequency input 1req|_|"enchs are the sa-rne' but the

of comparator. |f she signal-input fre-
auency is higher than-the comparator-input
frequancy, e p-type output anvar is main-
wined ON most of the time, and both tha
n and p drivers OFF (3 state) the remainder

is lowar than the comparatar-input frequen-
cy, the n-type output driver is maintained
OMN most of the time, and both the n and
p drivers OFF {3 state) the remainder of
the time. If the signal- and comparator-
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sigral input lags the comparatar input in
phase, the n-type output driver is main-
tained ON for a time corresponding to the
© phase diffarence, H the signal- and com-
parator-input frequencies are the same, but



STATIC ELECTRICAL CHARACTERISTICS

CD40468 Types

. u

CHARAC- CONDITIONS LIMITS AT INDIGATED TEMPERATURES (o¢) | N
d . . 1

TERISTIC . T

Vo | Vin|vool ' 128 8
v | v || —ss | a0 [ 185 [+125 [min] Typ. [ M.

Phase Comparator Section icont'd}

1np.u__t- Currant . o o

1y Max. — | oa8fta | =00 00 | 1| 1| —|20%| 201 |ua

{except Term, 14) -

| 3-8tate Leakage . . - .

Current, 018 | 01818 | 01 | 201 | 202 | 202 ] — [ #1075 | 201 |pa

ICIUT Max., ’
*Limit determined by minimum feasible leakage current meazurement for automatic testing.

ELECTRICAL CHARACTERISTICS at T4 = 25°C _

CHARAG ' LIMITS

TERISTIC TEST CONDITIONS Vpp ALLTYPES [ymTs

V) Mih.] Ive I_I'ﬂan

VOO Section

. f. =10 kH = -
Operstiog Power | ,1., z | Ry=tMQ 5 70| 140
tissipation, Pp |92 VCO= DD 0 [ —] 8001600} uw
- _ IN® — 15 — | 3000 6000

Maximum gl =_5_C' pF 5 0.3 06| -

Operating \r‘%(; > Ry =10k 10 0.6 [

Frequsncy fx IN*¥DD 15 ] 08] 18] - |,
Cq=50pF 5 05| o8] -
Rg=ro Ry =5k 18 1 14 | —

i VCOIN=VDD 18 | 14|l 24| -

Center Frequency o

(f,) and Freguency

F{ifange . Programmable with external compenents R?, R2, and C1

max "~ min] See Design information
VCOIN=25V+03V, Ry=10k2| 5 - 1.7 | -
_ SEVE1Y, =100k5) 10 - 05| -

Linearity =By + 246y, =400 k2| 10 - q —_ %
=75V215YV, =100k 15 = o5 | -
=7.5V5Y, =1MD | 15 _ 7| —

Temperature - .

Frequency L - 012 | -

Stability: 10 ~ [ +00a |-

No Freguency 15 - pOoIB | -

Offsat f =0

MIN : 0l

Freguency 8 — | £0.09 -

Offsat 10 — | .07 | -

fign # 0 15 | - |z003 | -

Qutput Duty |

Cycla . ©,1015] — B0 | — %

Cutput Transition 13 - 100 | 200

Tlr'masf 10 - 55 1100 | ns

tPHL YTTLH 15 - 44 BO
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the comparator input lags the signal in phase,
the p-type output driver is maintained ON

for a time carrespornding to the phase dif-

ference. Subsequently, the capacitor voltage
af the low-pass filter connected to this phase
comparator is adjustad pntil the signal and
comparator inputs are equal in both phass
and frequency. At this stable point bath p-
and n-type output drivers rermain OFF and
thus the phase comparator cutput becomes
an open circuit and haolds the voltage on the
capacitor of the low-pass filtsr constant.
Moreover the signal at the “phase pulses
autput’is a high leved which can be used for
indicating a. locked condition. Thus, for
phase compacator [I, no phase difference
exists batween signal and comparater input
over the full VCO frequency range. More-
over, the power dissipation dus 1o the low-
pass filter is reduced when this type of phase
comparator 15 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,
independent of the low-pass fitter. With na
signal present at the signal input, the VOO
is adjusted to its lowest frequency for-phase

comparator 1. Fig. 10 shows typical wave-
forms for a CMCS PLL employing phase
comparator 1l in & kocked condition. |
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CD40468 Types

ELECTRICAL CHARAGCTERISTICS at Tp=25°C ) i ,T,ru-_.‘“ gllsfv;m:m-zrc
‘CHARAC- : LIMITS H I
TERISTIC TEST CONDITIONS Vpp |—-ALLTYPES lumits ol _[““7\&;{’
v | min. | Tye. | max. I N
VGO Section {cont’d) 2 IS EUPPLY VOLTAGE
Source-Follower EméJ;ﬁéi?\xgiizzsah Tyols
- - T¥PICAL 1,
Output (Demodu- _ 5 - 8|25 § e “"'f""m"_ L:{ ]
lated Output): RS > 10 k2 10 - 18 |25 v e I e N
Offset Vottage 15 - 1.8 | 25 of [l _az 13 v1
IVCOIN—VpEMI | TG . ;ﬁ;_l “‘\‘Lsg oy
Rg=100 kSt |VCOy-26:03V | 5 [ — ] o3 |- | . % g o chmoron it ot ' sosa-se3an
Linearity = 3ID0 kK =h+J 5y 10 - 0.7 — % Fig. & — Typical frequency offserara function of
=500k5) =76tGV 15 - 09 | - ;‘.‘;.;fndﬂ:?far Vop =8V, 10 V. end
Zenar Diode , ’
Voltage [Vz] 1z =50 A 4.45 55 .15 v E M- i0in PPLY WALTABE [Vpgl® 10 ¥
v CrVgy IMHIBIT=vgy
Zener Dynamic L
Resistance, R, Iz=1mA - 0| - | o R ImC e
1
Phate Comparator Section ,,; ok l‘{h”g;\% %"ﬂ%
- - |RE- | MO
Term, 14 (SIGNAL 5 1 2] - E u:r’: ‘*"”'“N‘;:\Lﬁ% (P’-..
IN} Input 10 |02 ]| oa| - mm i AR NG
Resistance  Ryy 15 0.1 gzl - E e8| h{;‘ ot
3 o ky
AC Coupled £ of B
Signat Input . | s - | 180 3s0 W F %
Voltage Sansi- f_”"l =100 kHz, 10 - 330 | 660 | mv vt ot wd wE i o
t- - M SINe Wwave WEO TIMING CLPACITOR [Lhf — uF
ivity™® {peak- 15 — 930 1800 v2ce- 20
1g-peak} Fig. 7 = Freguency offser 2% 2 function of
- C1 and A2 Fagtmb:‘mt temper
Propapation Delay aturos of 65 C e 125 £
Times, Terms. 14 & - 225 | 480
tot: High to 10| | 100200 e T T g
15 - 65 | 130 Az
Low Level, tph *| T WHEM VED - ¥,
2
Low 1o High 5 - 350 | 700 e
Leval, 1pLH 0 - 150 {300 | ns S i TYPIGAL Tagyy #1
15 — | 100 j 200 S Al
d-State Propagation E o oo Fane i
Delay Times, 5 - 225 | 450 whk—1= 75
Torms. 3 1o 13; 18 - 100 | 200 | ns R
High Level to 15 - g5 | 190
High fmpedance, : [
tpyz om T te, ? It
REAR PCy - iy
Tlf(zmsl..::;lc:c‘nla. 5 - 285 | 70 Fig. 8 — Typioal #apn wifppipg 35 4 function of
High Impedance, 10 - | 1320 260 |ns R2/RT.
tpLz . 15 - 85 | 190
AMMENT TEMPERATIAE [Tyl 23"C
Input Rise or Fall 5 _ 3 &0 X [ Sas 605
Times, 1, tr See Fig. & for Phase Comp. 11 0 £ om ]
Comparator cutput loading - - 1 lus £ =y erl
14 - - 03 § \ oy :
Input, Term. 3 y v [ oy
] [ _ - 500 % E % e w0 pr
Signal Input, g T VWF
Term. 14 10 - - 20 | o 0
. F T i
15 — — 2.5 g [ \“\_:: -
: -- 1 200 i
Output Transition 13 _ $ 100 s g oef e
Times, tTHL. ITLH 15 - 40 | HO |
1 Lol 1 el A 1.1
* For sine wawe, the frequency must be greater than 10 kHz tor Phase Compoeretor JE. @ O e T Ay B R
; . LU R Loat T8R0T ]
Fig. 9 — Typical VOO power dissipation at cantar
fraquancy & & function of R 1.
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WEO DUTPUT [TERM 41+ b
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Fig. 10 - Typical waveforms for DOS/MOS phase-focked loop Fig. T1 = Phase corparaior 11
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp  Op Temp (°C) Device Marking Samples
(1) Drawing aty @ (6) @) (4/5)
5962-9466401MEA ACTIVE CDIP J 16 1 TBD A42 N/ A for Pkg Type -55to 125 5962-9466401ME o
;
CD4046BF3A
CD4046BE ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU N/ A for Pkg Type -5510 125 CD4046BE Samples
(RoHS) =
CD4046BEE4 ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU N/ A for Pkg Type -551t0 125 CD4046BE Samples
(RoHS) =
CD4046BF ACTIVE CDIP J 16 1 TBD A42 N/ A for Pkg Type -551t0 125 CD4046BF
ples
CD4046BF3A ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type -55 to 125 5962-9466401ME ——
A ]
CD4046BF3A
CD4046BNSR ACTIVE SO NS 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -551t0 125 CD4046B o 1
& no SH/Bn
CD4046BNSRE4 ACTIVE SO NS 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -5510 125 CD4046B Samples
& no Sb/Br) =
CD4046BNSRG4 ACTIVE SO NS 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -551t0 125 CD4046B Samples
& no Sb/Br) ]
CD4046BPW ACTIVE TSSOP PW 16 90 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -5510 125 CMO046B Samples
& no Sb/Br)
CD4046BPWR ACTIVE TSSOP PW 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -55t0 125 CMO046B Samples
& no Sb/Br) =
CD4046BPWRG4 ACTIVE TSSOP PW 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM  -55to0 125 CMO046B Samples
& no Sb/Br) -

M The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.
TBD: The Pb-Free/Green conversion plan has not been defined.

Addendum-Page 1



http://www.ti.com/product/CD4046B-MIL?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/CD4046B?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/CD4046B?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/CD4046B-MIL?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/CD4046B-MIL?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/CD4046B?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/CD4046B?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/CD4046B?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/CD4046B?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/CD4046B?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/CD4046B?CMP=conv-poasamples#samplebuy
http://www.ti.com/productcontent
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Pb-Free (RoHS): Tl's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

® | ead/Ball Finish - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead/Ball Finish values may wrap to two lines if the finish
value exceeds the maximum column width.

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF CD4046B, CD4046B-MIL :
o Catalog: CD4046B

« Military: CD4046B-MIL

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

« Military - QML certified for Military and Defense Applications

Addendum-Page 2
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 —» =Ko e—P1—>
= { T I
')
© & & ||| s
” | l
A 1 \
Cavity 1€ AD P
AD Dimension designed to accommodate the component width
BO Dimension designed to accommodate the component length
K0 Dimension designed to accommodate the component thickness
v W | Overall width of the carrier tape
P1 Pitch between successive cavity centers
E w1
TAPE AND REEL INFORMATION
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1 (mm)
CD4046BNSR SO NS 16 2000 330.0 16.4 8.2 10.5 2.5 12.0 | 16.0 Q1
CD4046BPWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1

Pack Materials-Page 1
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TAPE AND REEL BOX DIMENSIONS
,/”?/
4
~_ s
™~ e
- //' "\.\ 7
T s
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
CD4046BNSR SO NS 16 2000 367.0 367.0 38.0
CD4046BPWR TSSOP PW 16 2000 367.0 367.0 35.0

Pack Materials-Page 2



J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS

ol 14 16 18 20
B 0.300 0.300 0.300 0.300
762 | (7.62) | (7.62) | (7.62)

14 8 BSC BSC BSC BSC
aiaiaialaialia 8 MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)

D c B MN — | — | — | —
l CMAX 0.300 | 0.300 | 0.310 | 0.300
NAVANAVRVRGAY (7,62) | (7.62) | (7.87) | (7,62)
1J L / 0.245 | 0.245 | 0.220 | 0.245

0.065 (1,65) C MN ' ' : X
00i5 (78 (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52
—» & 0.005 (0,13) MIN W@%

T

— 0.200 (5,08) MAX
— —Y ¢ Seating Plane

* 0.130 (3,30) MIN

J L7 026 (0,66)
0.014 (0 36) 015"
[0.100 (2,54)] 0.014 (0,36)

0.008 (0,20)

4040083 /F 03/03

NOTES:  A. All linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package is hermetically sealed with a ceramic lid using glass frit.
D

E

Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—-IN—-LINE PACKAGE
16 PINS SHOWN
A oM PINS ™1 44 16 18 20
16 9
e s e e ) A MAX (?'97,;3) (?97,53) (g'sgé% (;6022)
0.745 | 0745 | 0.850 | 0.940
D) %&2?8; A MN (18,92) | (18,92) | (21,59) | (23,88)
P ey ey ey g ey g g Yo\ VXS‘;?%N A BB AC AD
w J L 8
0.070 (1,78)
0045 (118
0.045 (1,14) _
—» rom(om A\ 0.020 (0,51) MIN %

5 0.015 (0,38)
0.200 (5,08) MAX

\ TGouge Plane
+ Y L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

J 0.430 (10,92) MAX

\
!
-

| o —

0.021 (0,53)
0.015 (0,38)

[-€]0.010 (0,25) W]

)

U 14/18 Pin Only A

- 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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MECHANICAL DATA

PW (R-PDS0O—-G16) PLASTIC SMALL OUTLINE

o
N
(e}

T
16 j

mEELEE

<t
()
2]
B
5
(@)
®

T 0,15 NOM
5 !
f

(@]
o
D
(e}

>

-~
[&X)
(@]
D
N
(@)

T

!
Gage Pl

— 1T
 —— O
 ——
 ——
 ——
 ——

- —

o £

| | (/\ ;
v | i Seating Plane # J_\ )

L 1,20 MAX [~ ]0,10

o

=]
ot

<o
O

40400644 /G 02/

NOTES:  A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.

B.

E.

This drawing is subject to change without notice.

Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0,15 each side.

Body width does not include interlead flash. Interlead flash shall not exceed 0,25 each side.
Falls within JEDEC MO-1583
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LAND PATTERN DATA

PW (R-PDSO—-G16) PLASTIC SMALL OUTLINE

Example Board Layout Sten(cl\i}ogp%n)ings
(Note C)

—=—{ —~— 16x0,30
14x0,65

¢ =—14x0,65

{inoonn S

5,60 5,60
HBARARR: Hitt
l:_\“\___,x
|
‘.
\, Example
'\ Non Soldermask Defined Pad Example
! B Pad Geometry
* /// (See Note C)
II/” —

:/ * \ Example
! 1,60 / Solder Mask Opening
. /

(See Note E)

\ —ll~—0,07 /

’
\

\ All Around //

______

4211284-3/F 12/12
NOTES:  A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Publication IPC-7351 is recommended for alternate designs.
D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
E.

Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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INSTRUMENTS

www.ti.com



MECHANICAL DATA

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

ST
1AAAAT

0,15 NOM

|
r

Gage Plane

O
INERERE

A

15
| | [ o
y \ | Seating Plane $
— 2,00 MAX 20,10

PINS *x
DIM

A MAX

A MIN

4040062,/C 03,03

NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.




IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESD48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI’s terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using Tl components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which Tl components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by Tl for that component or service
voids all express and any implied warranties for the associated Tl component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of Tl components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation  www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

ower.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2014, Texas Instruments Incorporated
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