
F N0.2147A LA3433 

r Monolithic Linear IC 
'CAR STEREO-USE PLL FM MPX STEREO DEMODULATOR 

WITH PILOT CANCELER 

The LA3M33 is an MPX IC for FM 
adjusting function, skip noise el:L 
and is packaged in a 16-pin DIP. 

[SNC function) 
function) 

Funotions 
VCO non-adjusting function 
Pilot cancel function (Level fbllow-u£ type) 
Stereo noise control function 
jHigh cut control function (HCC 
.Stereo - monaural automatic select (P^lot input prioritised) 
VCO oscillation stop function 
'Foroed monaural function for i*ecepti6n mode 
joancel function and HCC function held). 
[This function is provided by disconnecting pin 10 from V ^ 

oar stereo use. It con 
minating function, and pilot 

ains the|VCO non-
dancel function 

(Stereo lamp urlighted, pilot 

t o p rov ide fo rced monaural node a t 
atereo reception 1 

Pin 8 GND 
7.3V or greater applied to pin 
Pin 11 GND 
Pin 10 disconnected 

Features 
. Non-adjusting VCO: Eliminates the need to adjust free-rur 
. VCO is stable to ambient temperature changes: -0.1 to 0. 
• JLow distortion (0.075J typ./300nV input, mono) 
Good ripple rejection of power 

Lamp 
Lighted 
Unl:.ghted 
Unlighted 
Unlighted 

HCC 
O 

O o 

Pilot cancel 
O 

O 

• ,uvvu i i ojovi(j.vii v/i |fwnci supply 
. Wide operating voltage range (Vrr=6.5 " C C 

(35dB typ.) 
to 13V) 

ning 
5% fb r ± 50 

frequency 
°C oh 

The application circuit d iagrams 
and circuit constants herein are 
included as an example and 
provide no guarantee for 
des igning equipment to be 
mass -produced 
The information herein is 
believed to be accurate and 
reliable. However, no 
responsibility is assumed by 
S A N Y O for its use: nor for any 
infringements of patents or 
other rights of third parties 
which may result from its use. 
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j n 

ange 
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-LA3433 

Maximum Ratings at Ta=25°C 
Maximum Supply Voltage 

i Lamp Driving Current 
Allowable Power Dissipation 
Operating Tetnperature 
Storage Temperature 

Vccmax 
I, max 
Pamax 
Topg 
Tstg 

Operating Conditions at Ta=25°C 
Recommended Supply Voltage V 
Operating Voltage Range Vqq op 
Recommended Input Signal Voltage Vi 

CC 

Ta*45°C 

unit 
16 V 
30 mA 
520 mW 

-20 to +70 °C 
40 to +125 °C 

unit 
10 V 

6.5 to 13 V 
200 to 300 mV 

Operating Characteristics at Ta=25°C,Vcc=10V,Vi^300my,f=1kHz,L+P=:90?,pilot=10$ 
min 1 typ max ' unit i 

Quiescent Current Icco No input 28 : 38 ! mA 
Channel Separation Sep 40 50 dB 
Total Harmonic Distortion THD Monaural 0.07 0.2 ! * Main 0.07 0.2 I * Lamp Lighting Level VL L+^90* , pilots 1056 50 i 85 1 120 ] mV 
Lamp Hysteresis hy ! ! i 3 6 I dB 
Capture Range ; CR ! j ! ±1 I * Output Signal Level • vo sub I 150 215 ; 300 i mV I 
Signal to Noise Ratio S/N Rg=20kohms 68 74 ; ( dB 

Rg=10kohms 70 78 j dB 
Input Resistance (Pin 2) ri ! 20 kohm 
SCA Rejection SCA re j 1 80 i dB 
Allowable Input Voltage vi THD=15f, Rg=20k ohms 700 : 900 ! mV 

THD=1% f Rg=1Okohms 450 t mV 
SNC Output Attenuation Att SNC V8==0.6V ,L-R=905E, -8.5 73.0 -0.3 dB SNC pilot=10S6 i • 
SNC Output Voltage v sub V8=0.1V ,L-R=90*, i 5 ! mV 

piiot=io?e i 
HCC Output Attenuation Att HCC(1) V7=0.6V,L+R=90?, -15.0 -6.0 -0.5 dB HCC(1) pilots 10* f 

Att HCC(2) V7=1V,L+Rr90*, -2.0 0 ; dB HCC(2) pilot=10* 
Ripple Rejection of Power Rr 35 : ! dB r 
Supply l 
Vco Stop Voltage 1 ! 7.3 

1.5 
! v 

Channel Balance 0.5 1.5 dB 
Pilot Cancel 18 27 j dB 
Stereo Lamp Current Minimum stereo 1.0 i mA 

: 

Saturation Voltage (Pin 10) 
operating current 
IL=10mA 1.0 

• i 
I I i 

N o . 2 1 4 7 - 2 / 1 3 



LA3433 

test Circuit For pilot canoei adjust 

OdB 
SW1: For oharaoteristios other than separation, i 'jwjBand widths 100lcHz, galn»10dB 

plaoe in the A position. • THD=0.01Jf or less, input 
SW2: For oharaoteristios other than HCC, SHC, inipedanoe=330kohin3 or"greater 

plaoe in the A position. 

Sanple Application Circuit 1 
!Composite input Separation adjust 

, o——?— 11 

1000J 
2 JJlOv 

±20k 

•0047u 

7-2* 1u 

+VCC o 
3F7 
77T 

LOUT O 

i, — o €> +> U M 

yyy 1 

lS«b. J demodulation 
M a t r i * 

0.22u 

W 

2tC f S.tk R1 
C1 

[pa ra to r 

CSBl56F15(Murata) 
.CSB456F1t(Murata) 
KBRll57HS(Kyooera) 

VCO 
STOP 

HCC 

FF 

SNC 

VCO 

R 

FF 

siustT 
FF 
30h Piloti oancel (Laye| foliotf-'up] 

Pilot* I J" detector - Trigger 
~7 e\ 12 o o 

_ . . X (HCC) 
O-OIStT" J * * ? T ^ J * TftOWu 

777* 777* T7T 

R 0 J T H i g h - o u t - S t e r e o 
— o ' o o n t r o l n o i s e . . , 

c o n t r o l (SNC) 

D r i v e r 

0.022 k 

1 

noop 

To pin 2 
(J J) Stereo lamp 

°+vtC 

«: When the LA1260 is used for the FM IF IC, R1 is 10kohms and C1 is 
0.1uF. (Extension in capture range) 
(This also applies when an FM IF IC with a demodulation output 
similar to that of the LA1260 is used.) 

i Ho.21^7-3/13 
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Saaple Application Circuit 2: Combination of LA2113 and LA3433 

mop JP* JUOOP e 
T - T ^ T . 7 

» J «>'a.' « r -
hput O 

zropni 
4 M M M 

SK: When the LAi260 is used for it he FM 

6 voc 

IF IC, R1 

x: Ceramio resonator 
i CSB45̂ F15(Murata) 

" ! CSBH56F11(Murata) 
KBRl57HS(Kyooera) 

is lOkohms and C1 is 
0.1uF. ](Extension inicapture range) 
(This also applies when an FM IF tIC with a demodulation outlput 
similar to that of the LA1260 is used.) 

! ! . ' I 
Sample Application Circuit 3: Combination of LA2113 and LA3433 

output D I 

m m m f f i m g i r h , ^ nn m rti m tfi 17! flfT m 

L A 5 4 3 3 

ZTOpx* 

H H H H I 4.J- ^ S4HI.-4, IN <1. f̂r 

k: Ceramic resonator 
rjr 0 0J3u CSBH56F15 (Murata) 

6 Vqc J CSB»»56F 11 (Murata) . 
| I KBRH57HS(Kyooera) 

C2: Capacitor used to improve separation characteristic. Set C2 to{the 
optimum value according to your set model. i \ • i 
When the LA 1260 is used for the FM IF IC,R1 is 10kohms and C1 is 
0.1 uF. (Extension in capture range) j I 
(This also applies when an FM IF|IC with a demodulation output 
similar to that of the LA1260 jis used.) ! ! ' I 

Hotel: Do not AC-GND pin2 of the LA3433.' Connect a series resistor of' 
2kohms or greater. : > ; : 1 1 I 1 

No. 2 1 * T M / 1 3 



' LA3433 ^ 

too P<j max - Ta 

m * * 

IS"' 
ioo ,« I o. 

j ® « -o "3jfB« ° • 300 
t- j 

I' »> ; © 
100 

3 

520 

-50 IT 60 70 80 To 
Ambient Temperature,Ta - °C 

Ceramic re&onatbr ( , 
The ceramic resoriatori to be us^d 
The following are the 
suppliers, and section 

CSBM56F11 
| CSB456F15 

! KBRU57HS 

Cautions when employing 

Murata 

Kyocera 

w^th tie 113*33 
ype kos. of 
to which Inquiries should be 

Piezoelectric Division 
TEL: 676j2-40- 2381 

Electronic Division 
TEL: 075 -592-13851 

circuits 

must be as specified. 
thp sp€cifiod oe:7amic| resdnatoifs, t 

J ^ made. 

pass filter. 

leir 

_ sample application 
Adjust separation by 10k<ihm potentiometer iri low 
Adjust Rg 'for noise detection sensitivity under strong to inedium radio 
fields. Set at| adequate lvalue. | j 
Adjust noise AGC by iCy and Ry|to enhance noise suppression! in medium to weak 
radio fields. j . j I 1 ' 1 1 1 

Adjust pilot cancellation by 50kohm potentiometer connected to pin 15 of the 
LA2113. | ; ! i | M l " 
Response speeds of pilot cancellation to 
adjusting capacitance value of 1uF! capacito^ connected across pins 11 and 12 
of the LA3^33. Distortion factors deteriorate'with reduction in value. 
Adjusting pilot cancellation 
For example consider the sample application circuit 2. Assume the input 
signal consists only of pilot signals. First connect an oscilloscope and a 
valve voltmeter (Note 1) to pin 2 of LA2113. Set their ranges for V: 
200mV/div. AC,H: 20usec/div. i 

follow levels can be varied by 

When oscilloscope waveform is u \ A - A M 
turn pilot cancel control to change it to the following. 

Then, adjust pilot cancelicontrol to minimize 'indications of valve 
voltmeter (Notel). 
When the LA3433 alone is used (sample application circuit 1), adjust cancel 

carrier leakage leyel at output 

Note a valve voltmeter with a 20kHz LPF (ex. valve vbltmdter With DIN 
AliDIO filter). 

i No .2147 -5 /13 



-LA3433 

|1. Pilot cancelling oirouit t i | ! i I i 
A level-following type has been used. lOnoe setj it can easily accommodate 

I varying pilot modulation depths among stations. Cancelling signal is a 
sawtooth wave obtained by integrating a square wave that is proportionate in 

; amplitude to pilot level with C and R. ! | . 

Pilot signal 
19 k 

Square wave 
19 k<90* 

/\/\ Sawtooth wave 
To pin 2 

77T 

Cancelling signal: 
sawtooth wave simulated by integrating oirouit 

2. Separation adjustments i i s ! 
The LA3433 has separation parameters that have been set to provide maximum 

i separation when used in conjunction with the LA2113, a noise-canceler IC, or 
the equivalent. The LA3^33 by itself exhibits separation only in a 25 to 
30dB range. If a phase correction circuit is provided In the LA3^33 input 
circuit, it can exhibit intrinsic separation charactersitics, typically 50dB. 

Co_L 
»h -W- LA3433 

ratios when operating 

1 J 
! Phase oorreotlbn circuit 
3. SNC (stereo noise oontrol) and, HCC (high-cut Icontrol) 
j The LA3M33 has.SNC and HCC terminals I for improved S/N 
j in weak radio fields. By adjusting the SNC terminal, noises unique to stereo 
! FM in(weak fields can be reduced. jThe HCC terminals permitsj further 

improvement of effeotive S/N ratios by lowering treble! levels of] FM noises in 
weak fields.(See Fig.2.) | : ' ! ! 
STEREO deteriorates! approximately 21.7dB (.compared ;to MONO) in weak r&dio 
fields (Fig.2). Generally, when S/N ratio^ det|eriorate below 30 |to UpdB, 
noises become quite! noticeable. Section (j1) shows ways to set SNC andj HCC 
when radio field strengths are divided into 3 regions, A, B, and c j (Fig.2). 
SNC is expected to function in region and HCb in Region B. j In region C, 
shallow muting is effected in the IF st&ge. | j j j j 

(1) SNC (stereo noise control)' j | I i j ! 
Stereo S/N ratios deteriorate 21.7dB below monaural but can be j improved 
by;varying stereo separation. S/N improvement becpmesjapparent, j however, 
only when the separation's 20dB or worse, j In that case J the relation 
between separation and S/N' improvement is shown in Fig.5. ! I I 
SNC in the LA3^33 improves S/N ratios in wdak r̂ tdio fields by varying 
separation. It varies subsignal demodulation level and controls separa-
tion. By using the IF stage signal metfer level output as the sourcje of 
the control signal, S/N ratios in region A of Figl2 can be maintained at 
about 40dB or better. Ideal S/N enhancements should prdvide gradual 
switching over from stereo to monaiiral to maintain constant S/N ratios, 
starting from a point in region A for MddB stereoJS/N toward a pointjfor 
HOdB monaural S/N. Methods to setjthe Control level will|be described 
later• 

Continued on next page. 
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Continued from preceding page. 
; Fig 3 shows separation characteristics (SNC characteristics) for voltages 

applied to pin 8 (SNC terminal) of the LA3433- Pin 8 is also the base of 
a PNP transistor, so stereo mode is set when pin 8 is open and 
monaural mode is set when it is groiindedj SNC terminal oontrol is effec-
tive only when looked with pilot signals and when stereo indioator is 
lit. External circuit parameters can chosen in large vklues that do 
not affect the IF stage meter output circuit because SNC control1 currents 
are small. !This makes designing easy. !(SeeiFig.6.) j 

j i | • ! : | 
(2) Designing external circuits for SNC^characteristics (characteristic 

1 ! ! setting by drawing) 
We recommend the following as a way to designate SNC characteristics to 
have smooth transition of separation from stereo monaural in region A of 
Fig.2. i ; . i i j i i : i ; 

i Separation vs. S/N enhancement (relation ........ Referjto Fig.5.1 
| SNC terminal voltages vs. | j i ........ Refer! to Fig.3.| 
I separation characteristics | j i j ! | 

Antenna inputs vs. S/N improvement characteristics can be obtained from 
the drawing ,if the grkph for IF stage signal meter output vs. antenna' 

For instance: 
To obtain stereo S/N improvement characteristics from SNd characteris-
tics, wheri (a) in the second quadrant 
characteristics, point 1 projected to 
separation and a 1dB S/N improvement, 
the fourth quadrantj a point improved by 1dB in S/N over the stereo] S/N 
line in the fourth quadrant corresponds to 

a-** ¥ H 

I 

at frequencies above approximately 7kHz. 

int)Ut and the graph for stereo &/N ratio vd. antenna input are known. 
From desired S/N characteristics, SNC terminal volt&ge characteristics 
can also be obtained. Sample drawings are shown in Fig.4, where for 
simplicity's sake, SNC, IF meter, and stereo S/N characteristics have 
been approximated with straight lines. 

of the chart represents I bare] SNC 
the third quadrant \ shows a 20dB 
When projected from the first to 

point 1. Similarly, point 2 
on the SNC) characteristics in the[second quadrant corresponds to point 
2 in the fourth quadrant. Point 3 in the second quadrant corresponds 
to point 3 in the fourth quadrant.! Stereo S/N improvement; characteris-
tics for each point are obtainable. ! I i j 
Similarly, (b);characteristics in[the second quadrant are projected to 
form (b) characteristics in thej fourth! quadrant,' and (c) in the second 
quadrant to form (c) in the fourth; quadrant^ thus providing a way to 
diagram improvement characteristics. | | j ! I 

In the resulting drawings, ideal S/N improvement characteristics are 
similar to (b) in the fourth quadrant] but corresponding SNC 
characteristics have to be (b) characteristics in the second quadrant 
whioh are difficult to realize. | Among realistic characteristics, 
something like (o) appears to be | satisfactory. |The ;(c) jSNC 
characteristics are obtained with a shift by:two diodes together with a 
1/2 bleeder.1 i I i j i j 

(3) HCC (high-cut control) 
In region B where S/N deteriorates to 40dB or worse even for monaural, 
the S/N as sensed by the human ear ian be enhanced by suppressing levels 

Treble region levels that 
! . ! I 
Continued on next page. 
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Continued from preceding page. 
follow !meter voitages can be smoothly attenuated (high-cut control) by 
impressing IF stage signal meter 'outpiit td the HCC pin (pin?) of I the 
LA3^33^ Fig.7 shows MPXloutput frequency characteristics (monaural) 
provided by voltage impressed onipin 7. j Frequency characteristics for a 
100* high cut can be designated by an external capacitor connected toj pin 
H. An equivalent circuit is shown below |where the designation is made by 
the 5kohms and C time constant. Approximate values provided by C as 
expressed in attenuation at 10kHz are listed in table belowi right. 

INPUT 
5k 

'To deooder 
L A 3433 

iL 
7TT 

Ct/iF] Attenuation at 10kHz (dB) 
0.01 - 11 

0.033 -21 
0.047 -25 
0.068 -28 

Fig. 8 shows the relation betweeh voltages impressed on pin 7 and rates 
<*> of 
region 

ligh cut (HCC).: When IF, meter output voltage characteristics! and 
B, S/N characteristics j of Fig. i haVe been obtained, S/N 

improvement by HCC can ,be drawn in a way similar to!drawing SNC 
characteristics.; j ! I | 1 | j | j 
Fig.2 shows typical meter outputs of a quadrature detection IF amplifier 
IC. (Fig. |1 shows ! data for LA11^3, LA1230, and L|A1231N) JHCC 
characteristics have been designated to permit region B improvements when 
the IC is directly connected to HCC (pin 7) terminal of the LA3^33. The 
infinitesimal control currents at pin 7, 
meter outputs. ! 

similar to pin 8, do not affect 

(M) SNC and HCC connection circuits when coupled with the IF stage j j 
Fig. 1 shows sample S/N characteristics vs. antennk inputs when SNC and 
HCC are connected with the IF stage by an external oirouit.; 

Example 1 

P. E. L A 11 A3 -
X A 14 31 rr 

Meter 
output' 

LA 3433 

10 k 

i 
II 1u 
77T 

Example 21 

LA123IN or LA1U3 LA 3433 
F.E. IF MPX F.E. IF MPX 

Meter output 

(5) 

SNC 

S/N improvements in region; C of FigJ1 | | i ^ 
BecausetS/N ratios deteriorate even (further in the region C of Fig. 1, it 
is better to improve the S/N in this region with IF muting^. The LA11U3 
is available to linearly vary the IF mutingj Employment of the LA3^33 
together with the LA1143 further enhances S/N: improvement, i | 

(6) Using the HCC terminal for muting 
Mutings in the neighborhood of 37dB are feasible by utilizing HCC 
functions as muting functions when used in home stereos and no need 
exists to suppress treble noises., Fade-in and fade-out of mutings, 
permitting delightful, shock-noise-free muting, are possible by providing 
a time constant to the pin 7 control. 

L A 3433 

zr SO-ttV, 
7tr 

Mute awitoh 
JV<VB<5V 

No. 21*17-8/13 
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(7) VCO damping j 
VCO osoillations can be damped by applying a voltage not less than 7V to 
the HCC terminal (pin 7) to induce a|monaural| modd. At this time, both 
SNC and HCC are in an off mode. Fig. 9 shows flow-in current by voltages 
applied to pin 7. 

I . i i ! 
(8) Forced monaural ! 

By disconnecting LED lamp at pin 10 from jV^ lamp,! reception mode forced 
monaural function can be attained. ; (Stereo lamp lis turned OFF. Pilot 
cancel ahd HCC function are held.) I I I ' i ! 
Sample weak radio field S/NiJnp rove men ts 
by the system (Flg.1), SNC and HCC Operating Regions (Fig,2) 

I 
120 

0 20 25 6? 
Antenna Input - dBu 

SNC Characteristic (Fig 3a) 

o 20 vo so 
Antenna Input - dBu 
SNC Characteristic (Fig 3b) 

a n » 
20 

rt 
J, 0 

* 
Sub-signal level 
vCc=iov 

! n 
J 
T « I I 7 f f A l i 

A 
r> 

a. 

8 •H 
5 a 

Separation! . 
Vcc=10V 

Pin 8 Voltage, V0 - V Pin 8 Voltage,V0 - V 
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High-Cut Control Characteristics (Fig.7) « HCC C h a r a c t e r i s t i c (Fig 8) 

r * 
8 -20 •H 

4-> 

-to 

De-e nph a s i j 9 

... I J. J I . . mgn-cut parameter 
c^n.oi UP 

t 

-h 
^ V cT" \ 

c ̂  V cT" \ 

» 

100 Ik 10k 2 

16 

12 

0 8 
5 

I 
to 0-A-
r-
P« 

'M 
I 

Frequency,f - kHz 
VCO Stop Funotlon Control Terminal Current 

i 
a H 
S 

l i 
'SI 
o 
3 

vcc= = IOV 

5 6 7 8 . 9 10 11 
Voltage Applied to Pin 7 - V 

12 

: to 

i ) •p 
A: 
P' 0.1 

3 

THD - Vj (Fig 11) 
* vc f = 

C=IGV 
- !kHs_ 
3 mono Refe r red t< 

C=IGV 
- !kHs_ 
3 mono 

r 7 
- / -

/ 

-

SO 
70 
60 

i SO 
a 
<2 AO 
a 
30 

I 20 u. 
cS 10 

0 

200 AGO 600 000 1000 
Input Level)VI - mV 

Sep - Vj (Fig 13) 

1200 

> 
f = 1 kHz 

. V r r = IOV 
He f f 

» i 
r r ed t o mono 

X 
Li-

10 

to. 

•§1001 
H 

120 

BIOO TJ 
I 
a. M 

§ 60 

Pin 7 Voltage,V^ - V 

THD - f (Fig tO) 
v c c = i o v 

i v. =3nrimV L 

i 

A A i 

i 
f 

ff 'SI n 
i 5 — -H ssss sas i 

1 OJ u r 
—«— —^ 

mono 
1 1 
5 fir ink 

AO 

" 20 

0 

w 
60 

g 70 
I 60 
(X 

g AO 
•H 
« 30 
S 
O, 20 
£ 10 

Frequency,f - Hz 
Sep - f (Fig 12) 

100. 

L—>R 

1h S T 
Frequency,f - Hz 

v c c = IOV 
;V l=300mV 

10k 

200 400 600 000 noo 
Input Voltage,VI - mV 

1200 

t -
v, = 

1kHz 
= 300mV i 
1kHz 
= 300mV 

Supply Voltage - V 
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wo 

m so 
•v 

as60 
i 
i 

Sep - I|_ (Fig 15) 
f = I kHz 
Vqq-IOV 
V. =300niV 

I 

1.0 10 5 

00 

t§ TO 
I 
13 
3 » 

u 
vi 
U 

«§50 

Carrier Leak - Pilot Level (Fig. 16) 
VCC=I0V 

Cancel oiroult 
De-emphasis 
•Attenuation, to 
mono output' level 

40 
Lamp Currenti- mA 

_ Pin 10 Saturation Voltage - I. (Fig 17) V > i 6 1 — — — . , , :' 
i . 
« i i, 

1 
2 1-2 o > 
a o 
3 O.b 
3 a6 

o 0 * 

0 r r to H — 10 
Lamp Current,IL - mA 

Pilot Level - Capture Range (Fig. 19) 

70 

60 

M vcc: " 10V 

> a 

M 

i 

V 

40 

• " > 
e 
•J. *> 

3d 

• 

N \ 
0 
- t 
•H a* 
id / 

\ 10 / 

6 -J 2 - 0 0 - 0 4 0 04 0 0 1 2 1. 
Capture Range - J 

Sep - Ta (Fig 21) 

Q. SO 

£ 

40 

30 

20 

- t= 
V 1 = vnr 

1kHz 
= 300mV 

tov 
< 

/ 

1kHz 
= 300mV 

tov 

A f J. 

-40 —20 0 20 40 60 
Ambient Temperature,Ta - °C 

00 

04 

0 3 
Vi 
<L 
§ 
u 
° 02 >» 

g 01 

I 
£ o 
u* 
c * 
c 
S 

-01 

- 0 2 

-0.5 
U* 

w 
I 
@ H ' «» 
8 -H 
t O 
-P , 

A 
O 
3 

3 o H 

11 

10 
> . ® 
© 

20 40 60 . 00 
Pilot Level - mV 

A f - Vcc (Fig 18) 
No Input 

-

6 0 t0 12 tt 
Supply Vol tage,V^q - V 

THP - fa(Fig 20) 

t« 

f= IkHz 
= 300mV 
= 10V ' Vi = 
IkHz 
= 300mV 
= 10V vcc 

IkHz 
= 300mV 
= 10V 

—r Mia in 

sub 

-40 -20 0 ... 20 40 60 
Ambient Temperature,Ta - °C 

VCO Stop - Ta (Fig 22) 

00 

Vf pc= 10V 

-40 -20L Q 20 40 60 
Ambient Temperature,Ta - °C 

I I i I I ' 1 

00 
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