MC1304
MC1305

Monaural Squelch Capability

stereo-channel separation control.
MC1304 but permits the use of an external stereo-channel separation
control for maximum separation.

Total Audio Muting Capability

MONOLITHIC FM MULTIPLEX
STEREO DEMODULATORS

. . . derive the left and right audio information from the detected
composite signal. The MC1304 eliminates the need for an external

The MC1305 is similar to the

Built-in Stereo-Indicator Lamp Driver

Automatic Switching — Stereo-Monaural

Operation Practicable Over Wide Power-Supply Range, 8-14 Vdc

FM MULTIPLEX
STEREO DEMODULATOR

SILICON MONOLITHIC
INTEGRATED CIRCUIT

MAXIMUM RATINGS (Ta = +25°C unless otherwise noted)

Rating Value Unit

Power Supply Voltage (Pins 1, 6,911,
12) (Pin 7 is grounded) +22 Vvde
Lamp Driver Current 40 mAdc
Power Dissipation (Package Limitation) 625 mwW
{Both Packages)

Derate above Tp = 256°C 5.0 mw/°c
Operating Temperature Range (Ambient) 0to+75 Sc
Storage Temperature Range -66 to +150 oc

*Pin 8 for MC1305

*Maximum Ratings’’ as defined in MIL-S-19500, Appendix A.

P SUFFIX
PLASTIC PACKAGE
CASE 646

TO-116

PQ SUFFIX
PLASTIC PACKAGE
CASE 647

CHANNEL SEPARATION versus FREQUENCY

CHANNEL SEPARATION versus COMPOSITE INPUT LEVEL

FREQUENCY (Hz)

50 50,
40 ol .
g LK / \\\ 5_ 40 ~——
8 | NeuTC=504F ™ ] f=1.0kHz I~
£ 30 E
< <
-3 L3
X Input Level — < 30
& 200 mV(rms)Composite I
2 Signal, L=1,R=00r —TT] a
z R=1,1=0 g
< < 20
£, g o
0! 10!
50 00 200 500 1,000 2,000 5,000 10,000 100 150 200 250 300 350 400 450 500
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MC 1304, 1305 (continued)

ELECTRICAL CHARACTERISTICS [V+ = 12 Vdc, TA = +25°C unless otherwise noted. Test made with 75 us de-
emphasis network (3.9 k$2, 0.02 uF) unless otherwise noted)

Characteristics Min Typ Max Unit
Input Impedance kQ
{f = 20 H2) 12 20 -
Stereo Channel Separation (See Notes 1 and 2} dB
(f = 100 Hz) - 35 -
{f =1.0kHz) - 45 -
(f = 10 kHz) - 30 -
Channei Balance dB
{Monaurat Input = 200 mV [rms)), - 0.5 -
(Monaural, Left and Right Outputs)
Total Harmonic Distortion (See Notes 1 and 3) %
(Modulation frequency - 1.0 kHz) - ‘05 1.0
L ic F v Rejection (See Note 4) dB
{19 kHz} - 25 -
(38 kHz) - 20 -
Inh SCA Rejection (with filter) dB
@60 kHz, 67 kHz and 74 kHz - 50 -
Lamp Indicator (Ra = 1202} mV(rms}
Minimum 19 kHz Input Level for lamp on - 16 25
Maximum 19 kHz Input Level for lamp off 6.0 14 -
Audio Muting
Mute on (Voltage required at pin 5) 06 - 10 Vde
Mute off (Voltage required at pin 5) 13 - 20 Vvde
Attentuation in Mute Mode (Note 5) - 55 - dB
Stereo-Monaural Switching Vde
Stereo (Voltage required at pin 4) 1.3 - 2.0
Monaural (Voltage required at pin 4) - - 1.0
Power Dissipation (V+ = 10 V) mwW
(Without lamp) - 150 300
(With lamp) - 180 300
Note 1 — Measurement made with 200 mV{rms) S Multi C i Siﬁnal and L =1, R=00rR =1, L =0.Standard Multi-
plex Composite signal is here defined as a signal ing left and/or right audio information with a 10% (19 kHz) pilot signal
in accordance with FCC regulations.
Note 2 — Stereo ch paration is adj for the MC1305 with a resistor from pin 9 to ground.
Note 3 — Distortion specification also applies to Monaural Signal.
Note 4 — Referenced to 1 kHz output signal with Standard Multiplex C ite Input Signal.
Note § — This is referenced to 1.0 kHz output signal with either J Multiplex C ite Signal or M Input Signal.
FIGURE 1 — DISTORTION COMPONENTS IN AUDIO SIGNAL
g6 T T LI T T T T T 71 g
= INPUT SIGNAL: NOTE: BEAT FREQUENCY COMPONENTS (BFC) / o
E 200 mV(rms) STANDARD COMPOSITE SIGNAL RESULT FROM THE PRESENCE OF THE 4 [
E42 19 kHz PILOT SIGNAL IN STERED LA a0 2
2 BROADCASTS. 8F¢ /] g
=] 4 o
e / o
208 P 203
g pd 1
H THD, L OR STEREQ 7 2
=04 10 &
2 7 = vy
5 5
[l u
0 ] [
100 200 300 400 500 1.0k 20k 30k 40k 50k 16k
FREQUENCY (H2)
FIGURE 2 — TOTAL HARMONIC DISTORTION FIGURE 3 — MULTIPLEX SENSITIVITY
g 15 T - 20
z f=1.0 kHz K
=]
E | 5 T~
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% 1. A —— p ~ \\ *m) 0
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2 1 @ S
g STEREQ OR MONAURAL _|L—"] =1 -~ .- \
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:ﬂ: L~ E . ~
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MC 1304, 1305 (continued)

FIGURE 4 — MC1304 CIRCUIT SCHEMATIC

19 kHz 38 LEFT CHANNEL RIGHT CHANNEL
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TANK
s
10K
4 ]
<
Yy v 10k
: | -
composiTe 3 ¥ S
SIGNAL y Wk S 5.0k N
INPUT  ¢in [ 5.0k 2 L 4 DOUBLER
> 20k A 4 DECOUPLING
![ > VWA~
) 4 1 50k 1.0k
! S UL B g Y
60K 8.0k 3 5.0k — N 320k 2310
2 $
) 4 8.0k 80K3 Y {
3 10k 6
g50k LAMP
}} ORIVER
20k 20k
500 20k 10k )
X ) L eno
50 AUDIO MUTE Alsnnsoswncu =

FIGURE 5 — MC1305 CIRCUIT SCHEMATIC
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MC 1304, 1305 (continued)

FIGURE 6 — MC1304 TYPICAL CIRCUIT CONFIGURATIONT

v+

L1, L2: 333 turns, @y =8.0 mH 0.0022 uf
nominal, Miller #1361 or equiv 19k 001 4F
13: 420 turns #38 AWG, tap at 42 8] 2 H 4 < P <. .
turr, 0, » 86, 8.0 mh nomin, T ETA I R DS dahlie Rl
-—
109 130 L3

Miller #1362 or squiv >
3*ha
5 8
COMPOSITE s‘f,“F 3 ! " I
SIGNAL  ®in
i EAy 2 o - LEFT CHANNEL DUTPUT
VWA MCT304
0k RIGHT CHANNEL OUTPUT
4 6 M
A &y 12v
N » ] STEREQ-INDICATOR LAMP
I{max) < 40 mAdc

=005 4F SYLVANIA TYPE 1265 OR EQUIV

g |
lzT muz'anuF 5;4.n Tzous

== tFor typical circuit operation, see Motorola Application Note AN-432.

“Ses Figure 3.

Typical dc voltages (All voitages measured with respect to ground, Pin 7, Rp = 0)

1 2 3 4 5 6 7 8 9 10 n 12 13 14
Vee = 8.5 Vde 8.5 2.0 28 1.6 1.6 0.8 0 4.6 8.5 39 6.3 6.3 39 1.9
Ve = 12 Vde 12 2.0 2.8 1.9 19 08 0 4.6 12 39 9.7 9.7 39 1.9

*1.5 kQ in series with pin 8
**2.7 k€2 in series with pin 8 FIGURE 7 — MC1305 TYPICAL CIRCUIT CONFIGURATION?
. U, Lg: 333 1ums, Oy = B0 mH 000224 v
‘nominal, Miller #1361 or squiv I ke A 0onur L
L3: 420 turns #38 AWG, tap at 42 L L i T ] L
:mn-,':‘,"‘: 55, 80 mit nomiva, ! i _T B 333k T $39K  ZTR0.024F
Miller #1352 or squiv .
3 oy
3
COMPOSITE &?,“F g 0 ! vy ® 1 I
s,‘:,"uAT" L) s 12 LEFT CHANNEL OUTPUT
2K, MeT30s N A RIGHT cuAmf::.loumT
Yot <7
B 7 STEREQ-NDICATOR LAMP
2 " I{max) < 40 mAdc
SIS 0.06 4F SYLVANIA TYPE 12E5 OR EQUIV
>
T I ’Rse:)'
L2 gw kuz:rn.m uF S4Ik AK20 46
L= 1For typical circuit operation, sse Motorola Application Note AN-432.
“Ses Figure 3.
**Haap = 310.0hm nom
Adjusted for parati

Typical dc voltages (All voitages measured with respect to ground Pin 7)

1 2 3 4 5 6 7 8 9 10 11 12 13
Vcg = 8.5 Vde 8.5 20 28 1.6 1.6 0.8 0 8.5 0.32 39 6.3 6.3 39 19
Vee =12 Vde 12 2.0 28 1.9 1.9 08 0 12 0.36 39 9.7 9.7 39 19

Portions of the circuits shown within the biue-tinted areas pertain to the MC 1304 or MC1305 as indicated by the titles of the circuits.

18.54

18.03 P SUFFIX 19.18 PQ SUFFIX
18.79 PLASTIC PACKAGE PLASTIC PACKAGE

- CASE 646 ,_D__D_I:LD_D_D_D.__‘ CASE 647

1 . 1
'$ 6.09 (vo 16) {9 g_%g Dimensions in millimeters
6.60 .
14 ! Weight < 0911 gram

-z
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57 — |~ 5e ——i
!
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[THHHPras
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PLANE

2.54 l_. 0.38 292
4 ———l ] 5a3 e
*Dimension is 10 lead centerline wheo formed parallel.
Dimensions in millimeters

o

8
—A

Weight ~ 0.911 gram
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MC1307

MONOLITHIC FM MULTIPLEX
STEREO DEMODULATOR

.. . designed to derive the left and right channel audio information
from the detected composite signal.

® Capable of Operation Over a Wide Power Supply Range —
8.0 — 14 Vdc

® Built-in Stereo-Indicator Lamp Driver

FM MULTIPLEX
STEREO DEMODULATOR

SILICON MONOLITHIC
INTEGRATED CIRCUIT

(top view)

P SUFFIX
PLASTIC PACKAGE
CASE 646
(TO- 116)
- PQ SUFFIX
PLASTIC PACKAGE
CASE 647
FIGURE 1 — TYPICAL CIRCUIT CONFIGURATION
\7+

Ly, Lp: 333 TURNS, Qu = 55,
8.0 mH NOMINAL,
MILLER NO. 1361
OR EQUIV.

Ly: 420 TURNS NO. 0.1 m 0,

0.0022 uF
14
LAY

~ 0.01 uF

$
39k
b3

TAP AT 42 TURNS,
Qu = 55, 8.0 mH
NOMINAL, MILLER
ND. 1362 OR EQUIV.

3
FRO0024F 38k AR 0024F

LEFT CHANNEL
QUTPUT
PY

RIGHT CHANNEL
QUTPUT

COMPOSITE 504F 4
INPUT MC1307 o~

0

SIGNAL
_{-2 14 7
0.05 uF

L t Wz o0 b
4Tk AN204F

=

STEREO INDICATOR LAMP
H{max) < 40 mA
(Sylvania 12ESB or equiv.)

*SEE FIGURE 3

TYPICAL DC VOLTAGES (All measured using a VTVM with respect to Pin 7 (lamp on), Ra = 180 ohms, see Figure 3)

Pin Numbers 1 2 3 4 5 6 7 8 9 10 11 12 13 14
V* = 85 Vdc 8.5 2.7 3.6 — - 0.8 0 — 8.5 4.4 6.2 6.2 4.4 1.5
vt = 12Vdc 12 29 3.9 - — 0.9 0 — 12 4.7 9.7 9.7 4.7 1.7
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MC 1307 (continued)

FIGURE 2 — CIRCUIT SCHEMATIC

15t 2nd
38 kHz 19kHz 19 kHz 38 kHz LEFT CHANNEL RIGHT CHANN
v+ HIGH FILTER FILTER Low ouTPUT ouTPUT
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INPUT ¥ <
o 5k ;3L
3 Vv b\
5k
e VWV ‘V
Sk LN
p:
3 s s s $
sk Sk b3 Sk b3
GND
o
? LAMP
-0
[
tk
5k
2k
[
o1 =
MAXIMUM RATINGS (T A = +25°C unless otherwise noted)
Rating Value Unit
Power Supply Voltage (Pins 1, 6, +22 Vdc
9,11,12)
(Pin 7 is grounded)
tLamp Driver Current 40 mAdc
Power Dissipation {Package 625 mwW
Limitation) o
Derate above Tp = +25°C 5.0 mw/~C
Operating Temp Range (Ambient) 0to+75 Oc
Storage Temperature Range —65 to +150 o
Maxi n Ratings as def in MIL-S-19500, Appendix A.

4-139



MC 1307 (continued)

ELECTRICAL CHARACTERISTICS (V= 12 Vdc, TA = +259C, tests made with a 75 us de-emphasis network
(3.9 k§2, 0.02 uF) unless otherwise noted)

Characteristic Min Typ Max Unit
Input Impedance 12 20 - k2
(f=1.0kHz)
Stereo Channel Separation (See Note 1) dB
(f = 100 Hz) - 35 -
(f=1.0kHz) 20 40 -
(f =10 kHz} - 30 -
Total Harmonic Distortion (See Notes 1 and 2) - 0.5 10 %
{Modulation Frequency = 1.0 kHz}
Channel Balance - 0.5 - dB
(Monaural Input = 200 mV [rms])
(Monaural, Left and Right Outputs)
Ultrasonic Frequency Rejection (See Note 3) dB
(19 kHz2) - 25 -
(38 kHz) - 20 -
Inherent SCA Rejection {without filter) - 50 - dB
(f = 60 kHz, 67 kHz and 74 kHz) {See Note 3)
Lamp Indicator (Ra = 180 £2) mV (rms)
(Minimum 19 kHz input level for lamp ““on’’) - 16 25
(Maximum 19 kHz input level for lamp “off"’) 5.0 14 -
Power Dissipation (V* = 12 V) mwW
(Without lamp) - 140 300
(With lamp) - 170 300
Note 1 — Measurement made with 200 mV(rms) S Composite Signal where L =1, R=00orR=1,L=0.
Standard Multiplex Composite Signal is here defined as a signal containing left and/or right audio information with a 10%
(19 kHz) pilot signal in accordance with FCC regulations,
Note 2 — Distortion specification also applies to Monaural Signal.
Note 3 — Referenced to 1.0 kHz output signal with S d Multiplex C ite Input Signal.
FIGURE 3 — DISTORTION COMPONENTS IN AUDIO SIGNAL
8 T T LI N T T T T T T 7T 405
3 INPUT SIGNAL: NOTE: BEAT FREQUENCY COMPONENTS (BFC) / Py
z 200 mV (rms) STANDARD COMPOSITE SIGNAL RESULT FROM THE PRESENCE OF THE =
212 18 kHz PILOT SIGNAL IN STEREQ ,/ 302
3 BROADCASTS. iy s
7 y 2
2 / 8
208 e 203
=
2 THD, MONAURAL OR STEREQ // ]
= o
o - 108
il 7 Pt W
< -
2 v
[ ] g =
100 200 300 400 500 1.0k 20k 30k 40k 5.0k 10k
FREQUENCY (Hz)
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MC 1307 (continued)

FIGURE 4 — TOTAL HARMONIC DISTORTION

FIGURE 5 — MULTIPLEX SENSITIVITY
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S 30 g
£ = 1
& s N
5 =60
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FIGURE 6 — CHANNEL SEPARATION FIGURE 7 — CHANNEL SEPARATION
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OUTLINE DIMENSIONS
18.54_
18.03 P SUFFIX - 19.18 PQ SUFFIX
18.79 PLASTIC PACKAGE PLASTIC PACKAGE
onnoononn _ CASE 646 _D_D_ELD_D.D_DF y CASE 647
! i TO-116 !
'é' 6.09 ( ) '® 6.09 Dimensions in millimeters
6.60 6.'35
14 ! LLJ Weight = 0911
oo OooOOO =T 0 bt D3t sem
4.06 1.02 1,52 1.02 152 k2
4.57 K 5*1 r‘z.oa *{ “1. 5 ~2.03 [
4.
[ . ]}.S;L &35l . i
. 2 L
"""" . (N 2.9 N
s:wvzc 3.7 : 5%
1 . 1.02
0,38 .
2.54 o228 202 2.28 4.82 0.38 0.23 | |
0.51 ® 2.28 4.82 0.38 0.23 4,82
T 1‘ 343 5 280 L‘, 533 L’i 0.51 0.35 §—— 535 |
*Dimension is 10 lead centerline when formed parallel aan 15.00 9.91
. N R ™ Weight = 0.911 gram B X
Dimensions in millimeters * 9 1580 ToAT
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MC1310pP

| Advance Information ]

FM STEREO DEMODULATOR
... a monolithic device designed for use in solid-state stereo receivers.
Requires no inductors
Low External Part Count
Only Oscillator Frequency Adjustment Necessary
Integral Stereo/Monaurat Switch 75 mA Lamp Driving Capability

Wide Dynamic Range: 560 mV{RMS)} maximum Composite
Input Signal

Wide Supply Range: 8-16 Vdc

Excellent Channel Separation Maintained Over Entire Audio
Frequency Range

FM STEREO
DEMODULATOR

MONOLITHIC SILICON
INTEGRATED CIRCUIT

® Low Distortion: Typically 0.3% THD at 560 mV (RMS)

Composite Input Signal

® Excelient SCA Rejection

MAXIMUM RATINGS (T = +25°C unless otherwise noted) -

Rating Vailue Unit
Power Supply Voltage . 16 Volts
Lamp Current 75 mA
{nominal rating, 12 V lamp)
Power Dissipation 625 mwW
{Package limitation)
Derate sbove T = +25°C 5.0 mw/°C PLASTIC PACKAGE
5 CASE 646
Operating Temp e Range {Ambient) -30 to +85 C TO-116
Storage Temperature Range -65 to +150 °c
FIGURE 1 — TYPICAL APPLICATION
R4
| R3 19 kHz
cr x P QuUTPUT
PIN FUNCTIONS RS = c6] cs5 c4
Pin 1=Vge Pin 8 = Switch Fifter e :(
Pin 2 = Input Pin 9 = Switch Filter = 214 213 ¢1z ¢|1 10 9 8
Pin 3 = Amplifier Output Pin 10 = 19 kHz Output
Pin 4 = Left Channel Output Pin 11 = Moduiator tnput
Pin 5 = Right Channel Output Pin 12 = Loop Filter
Pin 6 = Lamp Indicator Pin 13 = Loop Filter MC1310
Pin 7 = Ground Pin 14 = Oscillator RC Network
PARTS LIST g 1 ?z ?3 4 5 § 7
C1=204F g =0.25 uF INPUT @ “’
C2=0.02 uF R1=39kQ RS a
C3=0024F  Rp=38kQ2 3 21
C4=0254F  R3=10kQ 1
Cs = 0.05 uF R4 =16k C2 A~
Cg=0.5uf Rg = 5.0k2 Ve =
C7 =470 pF - ‘ v
[
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MC1310P (continued)

ELECTRICAL CHARACTERISTICS Unless otherwise noted; Voc* = +12 Vdc, T = +25°C, 560 mV(RMS) (2.8 Vp-p)
standard multiplex composite signal with L or R channel only modulated at 1.0 kHz and with 100 mV(RMS) (10%)pilot level,
using circuit of Figure 1.

Characteristic Min Typ Max Unit
Maxi dard C ite Input Signal (0.5% THD) 28 - - Vpp
Maximum Monaural Input Signal (1.0% THD) 28 - - Vp-p
Input Impedance - 50 - k2
Stereo Channel Separation (50 Hz — 15 kHz) 30 40 - dB
Audio Output Voitage (desired channel} - 485 - mV(RMS)
Monaural Channel Balance (pilot tone “‘off’’) — - 1.5 dB
Total Harmonic Distortion - 0.3 - %
Ultrasonic Frequency Rejection 19 kHz - 344 - dB
38 kHz - 45 -
Inherent SC A Rejection - 80 - dB
(f = 67 kHz; 9.0 kHz beat note measured
with 1.0 kHz modulation “off*’)
Stereo 12 16 20 mV{(RMS)
{19 kHz input level for lamp “‘on”’)
Hysteresis - 6.0 — dB
Capture Range (permissible tuning error of internal oscillator, - 3.0 - %
reference circuit values of Figure 1)
Operating Supply Voltage (loads reduced to 2.7 kS for 8.0-volt 8.0 - 16 Vdc
operation)
Current Drain (lamp ‘‘off"’) - 13 — mAdc
*Symbols conform to JEDEC Engineering Bulletin No. 1 when applicable.
FIGURE 2 — SYSTEM BLOCK DIAGRAM
19 kHz
INPUTO LOW PASS QUADRATURE
OSCILLATOR " +
MODULATOR =1 g 1eq be WkHz [ ] i z

_._'81 lg

LOW PASS —@‘O *] svereo 19 kHz

TRIGGER +2
MODULATOR FILTER SWITCH

38 kHz

DECGDER

R

QUTPUTS
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MC1310P (continued)

CIRCUIT OPERATION

Figure 2, on the previous page, shows the system block diagram.
The upper line, comprising the 38-kHz regeneration loop operates
as follows: the internal oscillator running at 76-kHz and feeding
through two divider stages returns a 19-kHz signal to the input
modulator. There the returned signal is multiplied with the in-
coming signal so that when a 19-kHz pilot tone is received a dc
component is produced. The dc component is extracted by the low
pass filter and used to control the frequency of the internal oscillator
which consequently becomes phase-locked to the pilot tone. With
the osciflator phase-locked to the pilot the 38-kHz output from the
first divider is in the correct phase for decoding a stereo signal. The
decoder is essentially another modulator in which the incoming
signal is multiplied by the regenerated 38-kHz signal. The regener-

ated 38-kHz signal is fed to the stereo decoder via an internal
stereo switch. The stereo switch closes when a sufficiently large
19-kHz pilot tone is received. The pilot tone level is detected and
the switch operated by the stereo switch section of the circuit in
the following manner:

The 19-kHz signal returned to the 38-kHz regeneration loop
modulator is in quadrature with the 19-kHz pilot tone when the
loop is locked. With a third divider state appropriately connected,
a 19-kHz signal in phase with the pilot tone is generated. This is

iplied with the ir signal in the stereo switch modutator
yielding a dc component proportional to the pilot tone amplitude.
This component after filtering is applied to the trigger circuit
which activates both the stereo switch and an indicator lamp.

APPLICATIONS INFORMATION
(Component numbers refer to Figure 1)

External Ci F and Values

Cq Input coupling capacitor; 1.0 uF is recom-
mended but a lower value is permissible if
reduced separation at low frequencies is ac-
ceptable.

Loads and de-emphasis capacitors, maximum

permissible load resistors are related to mini-

mum supply voltage as follows:

Min Supply 80 10 12 Volts

Max Load 2.7 4.3 6.2 Kilohms

(£10% Tolerance)

Ca Filter capacitor for stereo switch levet detec-
tor; time constant is C4 x 63 kilohms +30%,
maximum dc voltage appearing across Cq is
0.25 V (pin 8 positive) at 100 mV(RMS) pilot
level. The signal voltage across Cy4 is negligible.

Cs internal coupling capacitor to modulators; 0.05
uF is recommended. This gives 1.75° phase
lead at 19 KH2z

R1,Rp,C2,C3

Phase-lock loop filter components; the follow-
ing network is recommended:
R3 Cs

1k 0S4F
120- AM—i¢

R3, Cg. Cg

—013

When less performance is required a simpler
network consisting of R3 = 100 ohms and Cg
= 0.25 uF may be used (omit Cg).

R4, Rs, C7 Oscillator timing network, recommended val-

ues:
C7=470pF 1%

Rg4=16kQ 1%

Rg=5kQ Preset

These values give +3% typical capture range.
Capture range may be increased by reducing
C7 and increasing Rgq, Rg proportionally but
at the cost of increased beat-note distortion
(due to oscillator-phase jitter) at high-signal
levels.

Nominal rating up to 75mA at 12 V; the
circuit includes surge limiting which restricts
cold-lamp current to approximately 250 mA.
A buffered output providing a 3.0 Vpk posi-
tive-going square wave at 19 kHz is available
at pin 10. A frequency counter may be con-
nected to this point to measure the oscillator
free-running frequency for alignment.

Stereo Lamp

19 kHz-Output
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