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Audijo Integratead Cilprcujts - ExtCreme care should ke
exercised when troubleshooting the audio integrated
circuits. As these are DC amplifiers a= well a=s
A, with essentially noe current l1imiting, they may
be 4destroyed by a short circuit to ofrouriad as=s the
ocoutput of the IC.

B - TESTING
1. Radio Polarity — The positive ocutputs of the power
supply must be connected tao the radio as shown in
Figure 1—2. The radio will not operate properly if
connected otherwise.
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FIGURE 1-2. RADIC CONNECTION TO TEST SET-UP
2 Cutput Toad — A radio =sSpeaeaker or an 8 ohm resistive

load should e connected across the radio speaker
leads when voltage measurements are being made.



4. Voltaae Tuned AM Circuits - The capacitances of
varactors D1, D2, and D3, 1in 'the AM tuner nodul e

U2, change when the DC voltage applied across them
changes and the resonant frequencies of their
associated L-C circuits are changed. Wen a
varactor fails, replace the U2 nodul e.

5. Voltage Tuned FM Grcuits = The capacitances of the
FM varactors, located in nodule U4, change when the
DC voltage applied across them changes and the
resonant frequencies of their associated L-C
circuits are changed. Wen a varactor fails,
repl ace the U4 nodul e.

E. CLEANI NG

Because of the inaccessibility of the Tape Mechanism a
conmbi nati on head and capstan cleaning tape should be used. If
the radio is disassenbled, the heads, pinch rollers and capstan
shafts may be cleaned with isopropyl (rubbing) alcohol.

[l G RCUI T DESCRI PTI ON

A LOG C AND CONTROL A RCUITS

The logic and control functions of the receiver are perforned
primarily on the Audio/Logic PC Board, by the m croprocessor
U OO (see Table 1-3), and the frequency synthesizer UL02. The
m croprocessor accepts commands from the pushbutton switches
| ocated on the front of the radio and status signals from the

RF  board, cassette nodule and conpact disc (CD) player
(INFINITY ONLY). It processes the information and generates
instructions to the display nmodule and the frequency
synt hesi zer. The display driver controls the vacuum
fluorescent display and is located in the VF display nodule on
the control PC board. The frequency synthesizer controls the

local oscillator frequency and, thereby, the tuning of the
radi o. The synthesizer wll tune either 200 kHz/1O kHz for
U S. wuse or 100 kHz/9 kHz steps for European use. Eur opean or
U.S. node selection is acconplished by software. To change the
operating node, press the SET key then the SEL key and press
the menory one button three tinmes in succession. For a
description of synthesizer pin functions, see Table |-4.
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TABLE 1-3. M CROPROCESSOR (U Q0 PI'N DESCRI PTI ONS

PI' N NUVBER DESCRI PTI ON
1 Key | nput KO
2 Key I nput Kl
3 Key | nput K2
4 Key | nput K3
5 Radi o Test Pin
6 Frequency Synthesizer Enable - Allows data
transfer to the Frequency Synthesizer
7 Beep Qut put
8 Soft mute goes lowto turn on Q02
9 Reset Input - A high on this pin for 6

usec while the oscillator is running
resets the device.

10 Serial data input and output - Provides
serial data to the display driver and
frequency synthesi zer.

11 Serial Cock - The serial data clock.

12 Tape Reel Input - Internally pulled up.

13 O f/On Key I nput

14 CD "On" Input - CGoes low for CD in.

15 12 C Data

16 12 C dock

17 Power antenna on

18 N C

19 External GOscillator 1.98 Miz fed from
the synthesizer

20 G ound

21 Used for display blanking




TABLE 1-3. M CROPROCESSOR (U OO PIN DESCRI PTIONS (Cont.)
PI N NUMBER DESCRI PTI ON

22 Cassette read enable

23 Cassette wite enable

24 AM Mono - Goes |low for force to nono

25 Station detect - goes |low for station

26 Joystick enable

27 Stereo Detect - goes low for stereo

28 Display Driver Enable - Allows data to be
transferred to the vacuum fl uorescent
di splay driver.

29 N C

30 WC

31 Ext ernal access connected to Vcc

32 Goes | ow for hard nute output to turn on
Qa

33 Power Switch Input - Goes high for
ignition on

34 Goes high for FM

35 CGoes high for AM

36 Strobe 3

37 Strobe 2

38 Strobe 1

39 Strobe 0

40 Vol tage Supply, Vcc + 5VDC




TABLE |-4. SYNTHESI ZER (U102) PI'N DESCRI PTI ONS
PI N NUMBER DESCRI PTI ON

1 Goes high during the search node, to
desensitize the front end to very weak
stations.

2 Noi se Reduction (high = NR on)

3 Serial data fromthe m croprocessor

4 Data clock fromthe m croprocessor

5 Data enable fromthe m croprocessor

6 Swi tched supply voltage which is
regul ated by U103, a 5 volt regul ator

7 | nput fromthe AM I ocal oscillator

8 Ext ernal bypass capacitor for the phase
det ect or

9 | nput fromthe FM I ocal oscillator

10 G ound

11 Unswi t ched supply voltage (Vcc) for
the clock keep alive. Keeps the _
synt hesi zer oscillator and dividing chain
active when the remaining functions of the
synt hesi zer are powered down. Provides a
| ow power m croprocessor clock driver and
a time-of-day indication.

12, 13 Reference oscillator which is controlled
for stability by a quartz crystal (X101),
capacitors and trinmer capacitor, for
accurate setting of the clock.

14 Ref erence oscillator frequency divided by
two from which the mcroprocessor derives
the instruction tinme.

15 A ock signal (50 Hz) used in the program
| oop timng.

16 Resi stor R124 sets the gain of the phase

| ocked | oop.
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TABLE |-4. SYNTHESI ZER (U102) PI'N DESCRI PTI ONS ( CONT.)

PI N NUMBER DESCRI PTI ON
17 Charge punp output devel ops tuning
vol tages and op-anp input.
18 erational anplifier output - Supplies
the tuning voltage for the RF circuits.
19 Qperational anplifier ground.
20 Switched supply voltage, 10 volts.

Power - On- Reset - The power-on-reset is controlled
by Ud, see Table |-5. Input pin 2 is always high
except when the battery voltage is disconnected.
When the ignition voltage is applied, the RC tine
constant of (16 and R107 causes a pulse to be
applied to pins 8 and 9, which causes pin 10 to go
to a logic | ow Pin 10 is hard wired to pin 1.
Wth a logic high on pin 2 and a logic |ow on pin
1, the output pin 3 goes high. Wien pin 3 goes
high, the m croprocessor resets and pins 8 and 32
of the microprocessor go high. This turns on Q0O
and Q @, which causes the nute pin 11 of the audio
output ICS to go low, therefore, nmuting the
out put .

TABLE 1-5. QUAD 2 I NPUT NAND SCHM TT- TRI GGER

I NPUT A | NPUT B QUTPUT

TRUTH TABLE
0 Logic Low
1 Logic High

B ROO
PORO
O

Analog to Digital Converter - The joystick provides
a balance and fader input to A/D converter U202
whi ch places information on the Bus to allow the
m croconputer to control ULO5 for these functions.
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B.
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AM CIRCUI T
L RFE Stage - The AM signals received by the antenna

are coupled through the series choke LI, which
presents a high inpedance to FM and shortwave
broadcast frequencies, and A to AM antenna coil TI
whi ch transformer couples the RF signal to the gate
of Q@ a J-FET RF anplifier. Transistor @ the
second RF anplifier has its conduction controlled
by the RF amplifier AGC pin 1 of U. The RF output
of @ is applied to pin 1 of U2 which contains a
varactor diode, fixed capacitor, trinmer capacitor
and transfornmer tuned to resonate at the selected
frequency.

Local Gscillator - The local oscillator tuning is
acconplished through pin 20 of U. The | ocal
oscillator is controlled by the synthesizer and
tuned by the conbination of fixed capacitors,
trinmer capacitor, transforner and a varactor diode
in W2. The output of the oscillator goes directly
to the mxer and al so the synthesizer

Mxer Staae - The mxer input is tuned by a
varactor diode, fixed capacitor, trinmer capacitor
and transformer contained in U2. The RF and

oscillator are heterodyned in the mxer. The m xer
output pin 7 of U is tuned to resonate at the IF
or difference frequency by FL1 and applied to the
IF input pin 9 of U through C8.

|F Stage - Pin 9 of U is the IF input which is
amplified internally in U, and outputted on pin 10
of U. The stage gain of the IF amplifier is
controlled by the IF AGC pin 17 of U. The IF out
Is tuned by T2 and coupled by A7 to the base of

. Transistor @B and 4 are in the cascade
configuration with the output being taken off the
collector of 4 and applied to the AM stereo
decoder U3.

AM Station Detect - Wen an AM signal is received,
the signal neter or station detect output pin 16 of

U will cause Q7 to conduct which will result in

JI-11 going |low. Wen an AM station is not

LeCﬁlved, Q7 wll be cut off and JI-11 wll go
i gh.

Detector and AM Stereo Decoder - The AM stereo
decoder chip, U3, contains circuitry to detect and
decode AM stereo from stations using the Mtorola
C Quam AM stereo system This system uses a
nodi fied formof quadrature nodul ation which is




Detector and AM Stereo Decoder (Cont.)

conpatible with nonaural receivers. The phase
nodul ati on conponents of a quadrature signal are
extracted and used to phasenodul ate the broadcast
transmtter. The (L-R) information is contained in
this quadrature phase nodul ati on. The (L+R) is
transmtted as normal AM The chip automatically
swtches to decode stereo when a 25 Hz, 4%
nodul ated pilot signal is received. St ations
transmtting other systens of AM stereo are
received in nonaural, as are non-stereo stations.

The 450 kHz AM internediate frequency is applied to
pin 3 of u3. The chip contains an envel Oﬁe
detector which detects the (L+R) portion of the
si gnal . A phase |ocked loop (PLL) detector,
utilizing an external resonator controlled
oscillator, which operates at eight tinmes the IF
frequency, to detect the (L-R) portion of the
si gnal . The frequency of the oscillator is 3600
kHz and is applied to pin 17 with pin 18 being the
f eedback pin.

The stereo pilot signal is contained in the phase
nodul ated (L-R) portion of the signal. This signal
is controlled by an internal AGC and outputted on
pin 11. A low pass filter is fornmed by R19 and
C20, from which point the signal goes to pin 13,

the input of a 25 Hz bandpass filter. The out put
of the bandpass filter appears at pin 14, which is
also the pilot detector Input. The pilot detector
has two nodes of operation. Wth a good signal it
wll switch to stereo after seven consecutive
cycles of the 25 Hz pilot. Wien interference is
present the pilot detector requires 37 consecutive
cycles of pilot to switch to stereo. Pin 12 of U3
is the interference detector input. If the
detected | ow frequency phase nodul ated interference
exceeds a certain level, the pilot detector will be
prevented fromsw tching to stereo. A greater
level of interference is required to switch back to
monaural if the pilot detector is already in
st er eo. The nost common type of interference that
would require the circuitry to switch to nonaural

node, would be the reception of nore than one
station on the selected frequency. Pin 15 goes |ow
to indicate stereo. The decoder can be forced to
nmonaural by holding pin 9 | ow When any tuning
function is operated, pin 9 is hold low by the
m croprocessor to switch the decoder to nonaural

for approximately 1 second.



C.

Detector and AM Stereo Decoder (Cont.)

During AM operation, transistors @ and Q6 conduct
to apply the regulated 10 volts to pin 6 of U3.
The AM audi o outputs pin 7 (left) and pin 8 (right)
are applied to the filter/Anmp 1C (U7).

FM G RCU T

1.

FM Front End - The conpletely integrated FM front

end, U4, perforns the follow ng functions AGC, RF
anp, mxer, oscillator and IF. | ncreased quality
and reliability are achieved by integrating the
di screte conponents. The signal from the antenna
is hard wired to pin 13 and the output on pin 6 is
the internedi ate frequency. Tuning voltage is
applied to pin 10 to determne the resonant
frequenci es of the varactor diodes, capacitor and
coil conbinations, for the RF, m xer and oscillator
st ages. Search sensitivity is controlled by pin 4
and the AGC input is applied to pin 3. Pin 1
supplies the I'F output to the synthesizer. Duri ng
FM operation, switched suppl voltage wll be
applied to pin 5 because o t%e conduction of @

and (®.

Audio Detection and Station Detector - The IF
out put out of the front end is applied to pin 2 of
us. The |F amplifier output has two outputs, one
to the level detector for AGC output pin 6 and the
other to a buffer anplifier. The buffered IF
output on pin 16 is connected to pin 15 by R37.

Pins 14 and 15 are the inputs to the peak detector
whi ch has two outputs, one for the AF anplifier and
the other to the frequency change detector. The
detected audio is anplified and outputting on pin
10. Operation of the frequency change detector is
determ ned by R39, C48 and C49. Station detect
sensitivity Is determined by R36 and CA47. The
station detect output pin 7 turns on @/ when a
station is detected. An internal regulator
regul ates the Vcc voltage |evel

Stereo Decoder and Bl end - The separation of the
left and right audio is acconplished in the FM
stereo decoder U6. The nultipl exed audi o signal
goes in on pin 3 and is outputted as left and right
audio pins 4 and 6. The frequency of the PLL 19
kHz pilot detector is set at pin 16. The internal
Vco frequency can be neasured at pin 11 with a
sufficiently high inpedance counter through a 56K
resistor or greater. The IC also contains a stereo



Stereo Decoder and Blend (Cont.)

bl end and high frequency rolloff circuit controlled
by the IF AGC voltage at pins 7 and 5. Thi s
feature inproves the S/IN of avery weak stereo
station by gradually reducing the separation and
hi gh frequency response. The blend threshold is
set by R43.

D. AUDIO A RQUI T

1.

Filter/Anplifier - The filter/anplifier IC U7,
contains an active high pass-low pass filter which
is utilized in the AM node using input pins 15 and
17.  Internal diodes allow the chosen audio to pass
but the other node is blocked by reverse biased
di odes. The dual audio anplifier is used for both
AM and FM

Dynam ¢ _Noi se Reduction - The noise reduction is
acconpl i shed in ULOG. The IC contains circuitry
which gives up to 10 db of effective nolse
reduction by varying the audio bandw dth. When
there is no program material present, the audio
bandwi dth is electronically narrowed to cut out the
md and high frequency conponent of the noise.
Wien nusic or speech with hidgh frequency materi al
Is present, the audio bandwi dth is w dened so that
the audio fidelity is not noticeably affected. The
OEeni ng of the bandwi dth takes only 500 usec. Wen
the bandwi dth is open, the noise is nasked by the
program naterial . The bandwi dth cl oses back down
60 nsec after the high frequency material in the
program i s renoved. The program material is
di sti ngui shed from the noise by a dynam c |evel
t hreshol d detector. Resi stors R132 and R133 set
the threshold at which the desired audio is
separated from noise. When noi se reduction is
turned off, pin 2 of Ul02 pulls pin 9 of Ul06 to
ground, causing a constantly w de audi o bandw dth,
and no noi se reduction. The effect of the noise
reduction is greatest on program nmaterial
containing quiet spots and |ow nodul ation.

Electronic - Volune, Tone., Balance and Fader - The
audio inputs to the Audio Control Grcuit, UL05,

come fromthree sources. The internal source
sel ector selects the proper source and rejects the
ot hers. The input source from the CD player

(Infinity only) is applied through Q63 to pin 8
and through d62 to pin 21. The Input source from
the tape player is applied direct to pin 12 and to
pin 17.  The input source for the radio is applied

| -21



3. El ectronic - Volune. Tone, Balance and Fader (Cnt)

throu%h d06 to pin 10 and through A07 to pin 19.
The chosen input source is passed through externa
capacitors and on pins 13 and 16 to the DNR chip
and it cones back in on pins 14 and 15 through
Cl20, C122; and C119, C121. The operation of ULO5
is software controlled using a two wire I2 C Bus
connected to pins 1 and 28. Capacitor A17 is the
Bass control capacitor for the left channel as 18
is for the right. Capacitor 05 is the treble
control capacitor for the left channel as 06 is
for the right. Capacitors 07 and 08 are for
supply voltage filtering. The internal vol une,
tone and bal ance _stages are variabl e dependi ng on
the data on the I2¢c Bus sent by the microprocessor.
The ULO5 has two outputs for the |eft channel pins
3 and 4 and two outputs for the right channel pins
25 and 26 and the variable fader control in the IC
responds to the data fromthe m croprocessor.

4. Power Amplifiers - 1he audio power anplifiers UL07,
U108, U109 and U IO have their inputs capacitively
coupled to pins 2 and 13. Miuting is acconplished
by the DC voltage |evel on pin 11. The switched
power is applied to pins 6 and 8 for bootstrapping
a feedback technique to inprove linearity and also
pin 10 for +vp (supply voltage). The devices are
dual audio integrated dass B hi-fi power
anplifiers to be used in the Bridge-Tied-Load (BTL)
configuration. Pin 9 is the output feed and pin 5
is the output return.

E POAER

There are four power inputs to the radio. The battery line
P107 pin 1 maintains the menory and clock functions.

NOTE

ANY | NTERRUPTI ON OF THE UNSW TCHED PONER W LL CAUSE THE
CLOCK TO REVERT BACK TO 12: 00 AND THE RADI O TO REVERT TO
530 kHz IN THE U. S. MCDE.

The switched voltage is applied to P107 pin 2. Chokes LIQ and
L102 provide filtering and isolate power for the left side
audi o outputs fromthe right side audio outputs. The swi tched
voltage is necessary to get a clock display and operate the

radi o. The rheostat dinmmng line P107 pin 3 provides a
controllable dimmng of the i1ncandescent |anps and vacuum
fluorescent display by varying the voltage. The side marker

i nput P107 pin 4 is used to |lower the brightness of the vacuum
fl uorescent display.
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F. CLOCK

The clock function is derived from the synthesizer on-chiP
oscillator which is stabilized by a 3.96 guartz crysta

( X100). Capacitor 31 is a fine tuning trinmer for setting
the clock accuracy. As an exanple, if the oscillator frequency
was 392 Hz low (196 Hz low at U102 pin 14), this woul d cause

the clock to | ose one mnute per week. his same degree of
error would show up as only 79 Hz low on the AM | ocal
oscillator. See Section IV for the oscillator alignnment
procedure.

G MECHANI SM CONTROL BOARD

Because of the surface nounted devices/conponents (SMD), it is
recommended that board |evel maintenance be perforned instead
of conmponent |evel.

H. PREAMPLI FI ER

Because of the surface nounted Qevices/congonents (SMD), it is
recommended that board | evel maintenance be perforned instead
of conmponent |evel.

I'V. ALl GNIVENT
A CLOCK REFERENCE FREOQUENCY SETTI NG
1. Standard Method - The reference oscillator can be
set without opening the radio by followng this
met hod.
a. Turn the radio on and tune to 540 on the
di spl ay.
b. Connect an accurately calibrated counter to Jl

pin 7 (TPl) which is accessible through the
top cover, see Fig. 1-4. This should display
the AM | ocal oscillator frequency, 990 kHz
when the radio is tuned to 540.

c. Adjust d31 to give a local oscillator
frequency of exactly 990 kHz 4 Hz. Tri mer
capacitor Cl31, which is on the audio |ogic
board, can be adjusted with a long tuning too
through a hole in the top cover and RF board,
see Fig. |-4.
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o

PIN DCV

1 4.95

2 4.95

3 4.95

4 4.95

5 4.9s

6 4. 95

7 0

8 0

9 0
10 4. 30
11 2.50
12 4.95
13 4.9s
14 4.9s
15 3.70
16 3.70
17 0
18 3.90
19 1.80
20 0
21 0
22 0. 30
23 0
24 4.9s
25 4.95
26 4,95
27 4.9s
28 0
29 4.9s
30 1.65
31 4.9s
32 0
33 5.00
34 0
35 3.30
36
37
38 0. 40
39 0
40 4.9s

U106

PIN DCvV

1 0.00
2 4.9s
3 4.95
4 5.00
5 4.00
6 0. 80
7 0
8 5.00
9 0
10 3.50
11 5.00
12 5.00
13 5.00
14 5.00

w101 ulo02
PIN DC v AM M
S— PIN DCV DCV
1 4.70 —
2 5.27 1 0 0
3 0 2 0 0
4 4.70 3 1.65 1.65
5 0 4 1.85 1.85
P3 0 S 3.85 3.85
7 0 6 4.9s 4.95
8 ) 7 3.80 4.90
9 ) 8 1. 40 1.40
10 4.70 9 4. 3s 2.85
11 0 10 0 0
4.50 11 4.70 4,70
12 4.9% 12 0. 50 0.50
0 13 0. 60 0. 60
13 4.7 14 1. 80 1. 80
14 4.7 15 3.40 3.40
16 2.40 3.40
17 0.10 2.30
18 1.7 - 7.0
19 0 0
20 10.00 | 10.00
U105
DC Vv PIN |DC ~
PIN 1 2 3 1 1.65
2 0
U103 12.7 5.0 0 3 5.00
U104 12.7 10.5 0 4 5.00
S 5. 00
U111 12.7 5.0 0 6 5. 00
7 5. 00
8 5. 00
9 0.05
10 5. 00
U107, U108, U109, & U110 11 10,00
12 5. 00
PIN DCV oS/ 13 2’ 00
1 0.16 3.20 14 5.00
2 0.16 3.30 15 5.00
3 0 0 16 5. 00
4 0.16 3.20 17 5.00
5 0 6. 00 18 0
6 13. 20 13.70 19 5.00
7 0 0 20 5. 00
8 13. 20 13.70 21 5.00
9 0 6.00 22 5.00
10 13. 30 12. 70 23 5.00
11 0 9.85 24 5.00
12 NC NC 25 5.00
13 0.30 1. 60 26 5.00
27 |10.00
with Wth 28 1.85
Unswi t ched Switche
Vol t age and
Only Unswi t ched
Vol t age
Appl i ed
U112
DC V
PIN 1 2 3 4 5
12.7 | 12.7 0 0 5.0

AUDIO/LOGIC PC BOARD ASSEMBLY VOLTAGES
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2-4

U100
PIN | DOV
1 4.95
2 4.95
3 4.95
4 4.95
5 4.95
6 4.95
7 0
8 0
9 0
10 4,20
11 2.50
12 4,95
13 4,95
14 4,95
15 3.70
16 3.70
17 0
18 2.90
19 1.80
20 0
21 0
22 0. 30
23 0
24 4,95
25 4,95
26 4,95
27 4,95
28 0
29 4,95
30 1.65
31 4,95
32 0
33 5.00
34 0
35 3.30
36 0
37 0
38 0.40
39 0
40 4,95
U106
PIN | DOV
1 0.00
2 4.95
3 4.95
4 5.00
5 4,00
6 0. 80
7 0
8 5.00
9 0
10 3.50
11 5.00
12 5.00
13 5.00
14 5.00

U101 "102
PIN DCV AM FM
—_— PI N DC" DCVv
1 4.70 s
2 5.27 1 0 0
3 0 2 0 0
4 4.70 3 1.55 1. 65
5 0 4 1.85 1.85
5 0 5 3.85 3.85
7 0 6 4.95 4.95
8 0 7 2.80 4.90
9 0 8 1. 40 1. 40
10 4.70 9 4.35 2.85
11 0 10 0 0
4.50 11 4.70 4.70
12 4.95 12 0.50 0.50
0 13 0. 60 0. 60
13 4.1 14 1.80 1.80
14 4.7 15 2.40 2.40
16 2.40 2.40
17 0.10 2.30
18 1.7 - 7.0
19 0 0
20 10.00 | 10.00
U105
I DC v | PIN | be v
| sz | 1 | 2 | 3 | 1 | 165
2
| U103 | 12.7 | 5.0 | 0 | 3 5.00
U104 12.7 10.5 0 4 5.00
5 5.00
Uil I 12.7 | 50 | 0 1 6 | 5.00
7 5.00
8 5.00
9 0.05
10 5.00
U107 U108, U109, & U110 11 10. 00
12 5.00
PI N oCc VvV oC VvV 2 200
1 0.15 2.20 14 5. 00
2 0.15 2.20 15 5. 00
3 0 0 16 5.00
4 0.16 2.20 17 5. 00
5 0 6. 00 18 0
6 13. 20 12. 70 19 5.00
7 0 0 20 5.00
8 13. 20 12. 70 21 5.00
9 0 5.00 22 5.00
10 13. 20 12. 70 23 5.00
11 0 9.85 24 5.00
12 NC NC %g 2-88
13 0.30 1. 60 2 oo
with Wth 28 1.85
Unswi t ched Swi t ched —_—
Vol t age and
Only Unswi t ched
Vol t age
Appl i ed
Uliz
DC V
PIN 1 2 3 4 s
12.7 | 12.7 0 0 5.0

AUDIO/LOGIC PC BOARD ASSEMBLY VOLTAGES




U100 vio1 vlo02
PIN | DC V PIN | DC V AM FM
PIN Dc v DC Vv
1 4.95 1 4.70
2 4.95 2 5.27 1 0 0
3 4.95 3 0 2 0 0
4 4.95 .4 4.70 3 1.65 1.65
5 4.95 5 0 4 1.85 1.85
6 4.95 6 0 5 3.85 3.85
7 0 7 0 6 4.95 4.95
8 0 8 0 7 2.80 4.90
9 0 9 0 8 1.40 1.40
10 4.20 10 4.70 9 4.38 2.85
11 2.50 11 0 10 0 o
12 4.95 4.50 11 4.70 4.70
13 4.95 12 4.95 12 0.50 0.50
14 4.95 o 13 0.60 0.60
15 3.70 13 4.7 14 1.80 1.80
16 3.70 14 4.7 15 2.40 2.40
17 0 16 2.40 2.40
18 2.90 17 0.10 2.30
19 1.80 18 1.7 = 7.0
20 0 19 ° 0
21 0 20 10.00 | 10.00
22 0.30
23 0
24 4.95
25 4.95 U105
26 4.95
27 4.95 e v PIN | DC V
28 0
29 4.95 PIN 1 2 3 1 1.
30 1.65 2 0
31 4.95 U103 12.7 5.0 0 3 5.00
32 0 U104 12.7 10.5 0 4 5.00
33 5.00 ‘ 5 5.00
34 0 Uil 12.7 5.0 0 6 5.00
35 3.30 7 5.
36 0 8 5.
37 o 5 0.
s 0.40 10 5.
39 5 U107, U108, U109, & U110 1 o
40 4.95 PIN DC Vv DC v 12 S.
13 5.
1 0.16 2.20 i; g-
2 0.16 . .
U106 : 5 2,20 16 | s,
4 0.16 2.20 17 5.
PIN [Dc ¥ 5 0 6.00 18 0
1 |10.00 6 13.20 12.70 19 5.
2 | a.9s 7 ° ° 20
3 4.95 8 13.20 12.70 21 5.
A 5. 00 9 0 6.00 22 5.
5 1.00 10 13.20 12.70 23 5.
A 0.80 11 0 9.85 24 5.
7 p 12 NC NC 25 5.
3 .00 13 0.30 1.60 26 5.
. 27 |10,
9 0
10 1.50 With Wi‘l.:h 28 1.85
11 5.00 Unswitched Switched
12 5.00 Voltage and
13 s.00 only Unswitched
14 5.00 Voltage
Applied
U112
oc Vv
PIN 1 2 3 4 5
12.7 | 12.7 0 0 5.0

AUDIO/LOGIC PC BOARD ASSEMBLY VOLTAGES
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Ulo00
PIN DC v
1 4.95
2 4.95
3 4.95
4 4.95
5 4.95
6 4.95
7 0
8 0
9 0
10 4.20
11 2.50
12 4.95
13 4.95
14 4.95
1s 3.70
16 3.70
17 0
18 2.90
19 1.80
20 0
21 0
22 0.30
23 0
24 4.95
a5 4.95
26 4.95
27 4.95
28 Q
25 4.95
30 1.65
3l 4.95
32 0
33 5.00
34 0
35 3.30
36 0
a7 0
38 0.40
39 0
40 4.95
U106
PIN Dc v
1 10.00
2 4.95
3 4.95
4 5.00
5 4.00
6 0.80
7 Q
8 5.00
9 Q
10 3.50
11 5.00
12 5.00
13 .00
14 5.00

vlol U102
PIN | Dc v aM FM
PIN DC v oc v
1 4.70
2 5.27 1 o 0
3 o 2 o 0
4 4.70 3 1.65 1.65
s o 4 1.85 1.85
6 0 s 3.85 3.85
7 0 6 4,95 4.95
8 0 7 2,80 4.90
9 0 8 1.40 1.40
10 4.70 9 4.35 2.88
11 o 10 0 0
4.50 11 4.70 4.70
12 4.95 12 0.50 0.50
o 13 0.60 0.60
13 4.7 14 1.80 1.80
14 4.7 15 2.40 2.40
16 2.40 2.40
17 0.10 2.30
18 1.7 - 7.0
19 o 0
20 10.00 | 10.00
U105
Dc Vv PIN | DC V
PIN 1 2 3 1 1.65
2 0
U103 12.7 5.0 0 3 5.00
U104 12.7 10.5 0 4 5.00
5 5.00
U111 12.7 5.0 0 6 5.00
7 5.00
8 5.00
9 0.05
U107, U108, U109, & Ull0 10 5.00
11 (10.00
PIN DC Vv bc v 12 5.00
13 5.00
1 0.16 2.20 14 5.00
2 0.16 2.20 15 5.00
3 0 0 16 5.00
4 0.16 2.20 17 5.00
5 ) 6.00 18 o
5 13.20 12.70 19 5.00
7 0 0 20 5.00
8 13.20 12.70 21 5.00
9 0 6.00 22 5.00
10 13.20 12.70 23 5.00
11 0 9.8% 24 5.00
12 NC Ne 25 5.00
13 0.30 1.60 26 5.00
27 |(10.00
With With 28 1.85
Unswitched Switched
Voltage and
only Unswitched
Voltage
Applied
U112
Dc Vv
PIN 1 2 3 4 5
12.7 | 12.7 0 0 5.0

AUDIO/LOGIC PC BOARD ASSEMBLY VOLTAGES
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U1 U2 U4
600 XHz € 1,000 mV PIN | Dc v PIN Dc v
PIN DV C | Mod. 400 Hz @ 30% :
1 7.98 1o
1 5.36 1.75 2 2.03 3 | o-6
2 2.03 3 Q 4 0 on Sta.
3 0.55 0.87 4 2.03 0.85 Search
4 0.10 0.30 5 8.15 5 | 8.60
5 0 6 2.23 6 | 3.15
6 2.03 7 5.71 7 |o
7 8.15 8 5.71 | [ 10 | 1.7 - 7.0
8 8.17 12 | o
9 0.82 13 | o
10 8.17 4 | o
11 0.68
12 0
13 2.30 3.01 U3
14 8.17
1s 1.25 600 kHz € 1,000 aV
16 0.04 1.47 PIN pc v | Mod. 400 Hz @ 30%
17 2.27 2.98
18 5.71 1 8.50 7.56
19 5.71 2 8.54 7.57
20 3.06 3 3.58
4 1.66 2.41
5 1.50 2.22
us 6 9.14
7 0.85 1.19
PIN | DoV 3 0.78 1.11
s 0.69
1 3.30 10 2.67 9.06
2 3.30 11 2.05
3 3.30 12 0.57
4 0 13 0.57
5 2.3 On Sta. 14 0.59
0 Off Sta. 15 4.81
6 1.5 - 6.2 16 o
7 7.3 On Sta. 17 2,92
0 Off Sta. 18 8.07
8 0 19 4.82 4.00
9 5.0 20 8.50 7.24
10 5.0
11 0o
12 8.6
13 4.9
14 2.6
15 2.6
16 2.6
u7
AM FM
PIN (Dcv |DcvV
U6
1 6.50 | 6.50
PIN pc v 2 0 0
3 0.15 | 4.66
1 8.60 4 4.91 0
2 3.70 5 0.26 | 4.57 - m
a 3.60 6 10.00 |10.00
p g'f°°'3° ; Q2 4.70 5.36 | 8.00
p 5.3 S 4,61 0 Q3 3.57 5.84 6.48
; 22 o.50 10 o o Q4 6.50 5.80 3.60
8 0 11
9 0 Mono 12 Q [+] s o
5.0 Staereo 13
10 1.40 14
11 1.s0 15 0.76 0 Q1 0.41 0 4
12 2.20 16 5.00 0
13 2.00 17 0.82 o
14 2.20 18 0 0
15 2.05 19 6.50 | 6.50
16 3.20 20 9.12 0

RF PC BOARD ASSEMBLY VOLTAGES
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v1 u2 U4
600 kXHz @ 1,000 mV PIN | Dc v PIN DC v
PIN DV ¢ Mod. 400 Hz @ 30%
1 7.98 1]o
1 5.36 1.75 2 | z.03 3 | o-6
2 2.03 3 o 4 | ¢ on sta.
3 0.55 0.87 4 2.02 .85 Search
4 0.10 0.30 5 8.15 5 | s.60
5 0 6 2.23 6 | 3.15
6 2.03 7 5,71 7 |o
7 8.15 8 5.71 10 | 2.7 - 7.0
8 8.17 12 | o
9 0.82 13 | o
10 8.17 14 | o
11 0.68
12 0
13 2.30 3.01 ua
14 8.17
15 1.2% 600 kHz @ 1,000 mV
16 0.04 1.47 PIN bc Vv | Mod. 400 Hz @ 30%
17 2.27 2.98
18 5.71 1 8.50 7.56
19 5.71 2 8.54 1.57
20 3.06 3 3.58
4 1.66 2.41
5 1.50 2.22
Us 6 $.14
7 0.85 1.19
PIN oc v 8 0.78 1.11
9 0.69
1 3.30 10 2.67 9.06
2 3.30 11 2.08
| 3.30 12 0.57
4 0 13 0.57
5 2.3 On Sta. 14 0.59
0 Off Sta. 15 4.81
3 1.5 - 6.2 16 0
7 | 7.3 on sta. 17 2.92
0 Ooff Sta. 18 8.07
8 0 19 4.82 4.00
9 5.0 20 8.50 7.24
10 5.0
11 0
12 8.6
13 4.9
14 2.6
15 2.6
16 2.6
u7
AM M
PIN pcv [pcv
us
1 6.50 | 6.50
PIN DC Vv 2 0 0
| 0.15 | 4.66
1 8.60 4 4.91 0
2 3.70 5 0.26 | 4.57 m 5
3 3.60 6 10.00 {10.00 ¢
; g‘f°0_3° ; Q2 4.70 5.36 8.00
p 3.8 9 4.61 0 Q3 3.57 5.84 6.48
- 2 = 0.50 10 o 0 Q4 6.50 5.80 3.60
8 0 11 _
9 0 Mono 12 ] 1]
5.0 Stereo 13 s G D
10 1.40 14
11 3.50 15 0.76 0 Ql 0.41 o 4.70
12 2.20 16 5.00 0
13 2.00 17 0.82 0
14 2.20 18 0 0
15 2.05 19 6.50 | 6.50
16 1.20 20 9.12 0

RF PC BOARD ASSEMBLY VOLTAGES




U1 U2 U4
600 kHz @ 1,000 mV PIN | DOV PIN DC V
PIN DV C Mod. 400 Hz @ 30%
1 7.98 1la
1 5.36 1.75 2 2.03 3 | o-8
2 2.03 3 0 4 | 0 on sta.
1 0.55 0.87 4 2.03 - | 0.85 search
4 0.10 0.30 5 8.15 s | 8.60
5 ) 6 2.23 6 | 3.15
6 2.03 7 5.71 7 ]o
7 8.15 8 5.71 10 | 1.7 - 7.0
8 8.17 12 | o
9 0.82 13 | o
10 8.17 14 {0
11 0.68
12 )
13 2.30 3.01 U3
14 8.17
15 1.25 600 kHz @ 1,000 mV
16 0.04 1.47 PIN DC V | Mod. 400 Hz @ 30%
17 2.27 2.98
18 5.71 - 1 8.50 7.56
19 5.71 2 8.54 7.57
20 3.06 3 31.58
4 1.66 2.41
5 1.50 2.22
us 6 9.14
7 0.85 1.1%
PIN Cc v 8 0.78 1.11
9 0.69
1 3.30 10 2.67 9.06
2 3.30 11 2.08
3 3.30 12 0.57
4 o 13 0.57
5 2.3 On Sta. 14 0.59
0 Off Sta. 15 4.81
6 1.5 - 6.2 16 0
7 7.3 On Sta. 17 2.92
, 0 Off Sta. 18 8.07
8 0 19 4.82 4.00
9 5.0 20 8.5%0 7.24
10 5.0
11 o
12 8.6
13 4.9
14 2.6
15 2.6
16 2.6
AM ™
PIN pcv | pcv
us
1 6.50 | 6.50
PIN Dc v 2 0 0
3 0.15 | 4.66
1 8.60 4 4.91 0
2 3.70 5 0.26 | 4.57 " 5 z
3 1.60 6 10.00 [10.00
; 3‘200.30 Z Q2 4.70 5.36 8.00
p .8 o 4.61 0 Q3 3.57 5.84 6.48
2 o = 0.50 10 o 0 Q4 6.50 5.80 3.60
8 0 11
9 0 Mono 12 Q [4)
5.0 Stereo 13 § G D
10 1.40 14
11 1.50 15 0.76 ) Q1 0.41 0 4.70
12 2.20 16 5.00 0
13 2.00 17 0.82 a
14 2.20 18 o a
15 2.05 19 6.50 | 6.50
16 3.20 20 9.12 a

RF PC BOARD ASSEMBLY VOLTAGES

2-15



2-16

RF PC BOARD ASSEMBLY VOLTAGES

Ul u2 U4
600 kHz @ 1,000 mV PIN | DC ¥ PIN pc v
PIN v e Mod. 400 Hz @ 30%
1 7.98 1|0
1 5.36 1.75 2 2.03 3 | o-6
2 2.03 3 a 4 0 on Sta.
| 0.55 0.87 4 2.03 0.85 Search
4 0.10 0.30 5 3.1% s | 8.60
5 0 6 2.23 6 | 3.15
6 2.03 7 5,71 7| o
7 8.15 8 |.s.71 10 [ 1.7 = 7.0
s 8.17 12 | o
9 0.82 13 | 0
10 8.17 14 | o
11 0.568
12 0
13 2.30 3.01 U3
14 8.17
15 1.2% 600 kHz @ 1,000 mV
16 0.04 1.47 PIN DC Vv | Mod. 400 Hz @ 30%
17 2.27 2.98
18 5.71 1 8.50 7.56
19 5.71 2 8.54 7.57
20 3.06 3 3.58
4 1.66 2.41
5 1.50 2.22
us 6 9.14
7 0.85 1.19
PIN Dc v 8 0.78 1.11
9 0.569
1 3.30 10 2.67 9.06
2 3.30 11 2.08%
3 3.30 12 0.57
4 0 13 0.57
5 2.3 On Sta. 14 0.59
0 off Sta. 15 4.81
5 1.5 - 6.2 16 0
7 7.3 On Sta. 17 2.92
0 Ooff Sta. 18 8.07
8 0 19 4.82 4.00
9 5.0 20 8.50 7.24
10 5.0
11 0
12 8.6
13 4.9
14 2.6
15 2.6
16 2.6
U7
AM M
PIN pCVv [ v
U6
1 6.50 | 6.50
PIN DC v 2 0 0
3 6.15 | 4.66
1 8.60 4 4.91 0
2 3.70 5 0.26 | 4.57 - 5
3 1.60 6 10.00 [10.00 ¢
; 3‘300_30 ; Q2 4.70 5.36 B.0O
p 1.3 9 4. 61 0 Q3 3.57 5.84 6.48
7 o - o.50 10 0 o Q4 6.50 5.80 3.60
8 0 11
9 0 Mono 12 0 0
5.0 Stereo 13 S G D
10 3.40 14 :
11 3.50 15 0.76 0 Q1 0.41 0 4.70
12 2.20 16 5.00 a
13 2.00 17 0.82 0
14 2.20 18 0 0
15 2.05 19 6.50 | 6.50
16 3.20 20 9.12 0
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FIGURE 2-10.

ELECTRICAL SCHEMATIC, CONTROL PC BOARD
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FIGURE 3-14. SHINWA CASSETTE MECHANISM
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FIGURE 3-15.
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3
Should be mounted } S
with PLAY condition | E E:}s{sg;::e
set. {Eject arm in f —

deep position) ¢

Take care not !
to deform
spring.

|
!
|
|

FIGURE 4-26. CASSETTE HOLDER & BASE PLATE

g. Under cassette-in condition, insert the slider
shaft F into the eject arm, and mount it as
illustrated by rotating it in direction shown

" by the arrow (see Figure 4-27).

N
RN

FIGURE 4-27. EJECT ARM



Head Base Assembly

524 Head Frame

HD1 Head Assembly

472 SCR F-LOKS

514 Head Spring

421 Tape Guide Spring
463 Tape Guide

462 Shim (option)

For head height adjustment

Fiexibie Panel 486

FIGURE 4-28. HEAD BASE ASSEMBLY
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Pinch Roller Assembly

430 Pinch Roller Assembly
449 Pinch Roller Assembly
431 E-Ring

457 Pinch Roller Spring
422 Pinch Roller Spring
433 - Head Base Spring

430 \h?'

FIGURE 4-29. PINCH ROLLER ASSEMBLY



Photo-Transistor Mounting

5313

409

FIGURE 4-30.

Reverse Panel

RES 20K-1/6

Photo-Transistor

(Take care for mounting direction.)

Washerﬁjt = 0.13)
/7N

!
ﬁ%ﬁfV 409

|.c>|!

m >

REEL PANEL ASSEMBLY (513)

R/F Frame Mounting

487

R/F Frame

Washer

Gear, R/F (B)

R/F Gear Assembly
Washer

R/F Motor Assembly
screw

FIGURE 4-31. R/F FRAME MOUNTING
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FIGURE 4-34.
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FIGURE 4-35. ELECTRICAL SCHEMATIC WITH AUDIQ/CONTROL PC BOARD, ALPINE MECHANISM
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