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TM-742 Al742 E[942 A
OVERVIEW

List of Destinations

Destination code

Model Destination Model Destination Destination code
TM-742A | North America ' K TM-942A | North America K
TM-742A Canada P TM-942A Canada P
TM-742E Europe E TM-942A Other countries M
TM-742E Europe E2
TM-742E Europe E3
TM-742A Other countries M
TM-742A | Other countries M2
Units for Each Model and Destination
. TM-742A/E TM-942A Band Units
Unit Name | Parts. No. UT-28S | UT-50S | UT-220S | UT-1200
E (E2 [E3 | M [M2| K M M (50) M {50} K (50} M (10)
Control Unit | X53-3460-11 o
Control Unit X53-3460-21 ¢} ¢}
Control Unit | X53-3460-22 S
Control Unit X53-3462-71 o o
Control Unit | X53-3462-72 o
Display Unit | X54-3130-11 o o|o|o | o o
28TX-RX X57-3790-01 o
50TX-RX X57-3800-01 o
144TX-RX X57-3580-11 o o
144TX-RX X57-3580-12 o [} o [} o) o
220TX-RX X57-3810-10 o
440TX-RX X57-3690-12 | © ) o
430TX-RX X57-3590-22 o | o
430TX-RX X57-3692-72 o | o | o o
1200TX-RX | X57-3600-11 o o o
BAND UNITS

Any of the following optional band units may be installed
in the TM-742A/742E.
The same instructions apply for the Tri-Bander as for the

Dual-bander.
OPTIONAL BAND UNIT
TM-742A
US.A. Version UT-28S UT-B0S UT-220S UT-1200
TM-742A UT-28S UT-b0S UT-1200
TM-742E uUT-28S UT-50S UT-1200
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TM-742 A/742 E/942 A

CIRCUIT DESCRIPTION

28 TX-RX Unit Frequency Configuration

The 28 MHz unit incorporates a variable frequency
oscillator (VFO), based on a phase-locked-loop (PLL)
synthesizer system, that allows a channel step of b, 10,
15, 20, or 25 kHz to be selected. The frequency in the
receive signalchannelis mixed with afirstlocal oscillation
frequency of 36.83-38.525 MHz to produce a first
intermediate frequency (IF) of 8.83 MHz.

28~29 695 MHz

This frequency is then mixed with a second local -
oscillation frequency of 8.285 MHz to produce a second
IF of 455 kHz. Thisis called a double-conversion system.
The signal in the transmission channel is produced by
direct oscillation, is frequency-divided by a PLL circuit,
amplified by a linear amplifier, then transmitted.

455 KHz

MCF
15T
MIX 8 83 MHz

: RA
ANT SW RF AMP —»={MIX, |F, DET
9 285 MHz

36.83~38.525MHz

MIC AMP M9

PA TX AMP 4 C fe—CO
M 28-~29.695MHz Lt
e

Fig. 1 Frequency configuration

28 TX-RX Unit Receive Signal Channel

e Outline _

The received signal fromthe antenna passes through
a low-pass filter in the final transmission stage and then
through a transmission/reception selection diode switch
to the receiving front end. The signal then passes
throughanantenna matching coilandis amplified to high
frequencies by a MOS field-effect transistor. The un-
wanted components of the signal are eliminated by a
bandpass filter consisting of a three-stage variable ca-
pacitor. The resulting signal goes to the first mixer, is
mixed with the firstlocal signal fromthe PLL circuit, then
converted to the first IF of 8.83 MHz. The unwanted
near-by signalcomponents are then eliminated by a two-

i ltem Rating

stage MCF.

The first IF signal is amplified and input to FM IF HIC
[C6 (KCDO4). This signal is then mixed with the second
local oscillation frequency of 9.285 MHz to produce the
second IF signal of 455 kHz. The unwanted near-by
signalcomponents are then eliminated by an FM ceramic
filter. The resulting signal is input to IC6 again, amplified
to the second IF signal, and detected to produce an
audio signal.

® Signal-strength meter
The signal-strength meter output voltage of FM IF
HIC 1C6 (KCDO4) is supplied to the control unit.

Item Rating

Center frequency
(fo)

8830 kHz

LPass bandwidth

+ 6 kHz or more at 3 dB

Nominal center
frequency

455KHz

6 dB bandwidth

+ 6 kHz or more (from 455 kHz)

50 dB bandwidth

+ 12.5 kHz or less {from 455 kHz)

attenuation

Attenuation + 20 kHz or less at 40 dB
bandwidth +40 kHz or less at 60 dB
Guaranteed 70 dB or more within Fo = 1 MHz

(Spurious: 40 dB or more)

maximum output point)

Ripple (within 3 dBor less
+ 5 kHz of 455 kHz
insertion foss {at 6 dB or less

Ripple 1dB orless
Insertion loss 2 dB or less
Terminating 4.7 KQIIOpF
impedance

Guaranteed attenuation
{within £ 100 kHz of 455
kHz)

35 dB or more

Table 1 MCF (L71-0422-05) (28TX-RX unit XF1)

I/O matcing impedance

2.0k2

Table 2 Ceramic filter CFWMA455F (L72-0372-05)
(28TX-RX unit CF1)
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CIRCUIT DESCRIPTION D

® Shift-register circuit are sent to C1 (BU4094BF) to perform the controf ’

The ES, CK, and DT serial data from the control unit operation outlined in the following table:

Pin No. | Name Function Pin No. | Name Function

1 Strobe | Enable input 9 Qs

2 Data Serial data input 10 Q's

3 Clock Clock input 1 Q8 TX/RX selection. High when TX is set.

4 Q1 TX/RX selection. Low when TX is set 12 Q7 ATT switching: High when ATT is on

5 Q2 TX power selection. Low when middle and low. 13 Q6 High for AM; low for FM; High for narrow;

“H” when high. low for wide
TX power selection. Low when high and low. High when off band

6 as “H” when middle. 14 Qs

7 Q4 Low when off band 15 OE 8v

8 Vss GND 16 J VDD | 8V

Table 3
. 1

® ATT circuit to attenuate the received signal before it enters Q2 (FET i

If there is cross modulation, the ATT circuit operates for high-frequency amplification). i
28 TX-RX Unit Transmit Signal Channel g
e Outline :'

inthe transmission channel, the desired frequency is 21 X58-3840-0x !
produced by direct oscillation, and is directly frequency i - -

modulated by means of a varicap diode.

® Modulator circuit

The audio signal from the control unit is input to
microphone amplifier HIC IC3 (KCA04). IC4 consists of )
a preemphasis circuit, amplifier, limiter, and splatter —
circuit that eliminates unwanted high-frequency
components. The voltage-controlled oscillator (VFO)
signal is directly frequency modulated by means of a
varicap diode in the frequency modulator circuit. ﬁl

Ll

cr7
L12

v
L7

® Younger-stage circuit

The signal output from the VCO is input to drive 12
circuit HIC IC16 (KCB16). The amplifier can obtain a
stable drive output without adjustment because it has a
large bandwidth. An APC circuit controls the collector  ¢s
voltage in the Younger final stage.

T

R84
MA
Cct15
3
R107
S_M_.

L=

C

® Power ampilifier circuit

The drive signal is amplified to the specified level by
a discrete transistor. Q2 performs class B amplification,
and the collector output voltage is controlled by an APC
circuit. Q202 amplifies the power by class C operation,
improving the efficiency of the final stage. Fig. 2 Power ampilifier circuit @

S 3
R4
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TM-742 A/742 E/942 A

CIRCUIT DESCRIPTION

@ APC circuit

The automatic transmission output control circuit
(APC) detects and partially amplifies the power amplifier
output with a diode, and controls the output control
voltage. The controlvoltage is outputininverse proportion
to the output, so the control voltage output is always
constant. To protect the radio against excessive tem-
perature rise, the high-power unit has a thermal switch.
The high-power unit is automatically set to a low power
by the thermal switch if it exceeds the specified tem-
perature.

@ 8T (8 V during transmission} and unlock signal

The signal output from pin 4 of IC1 is high during
reception, Q13isturnedon, andQ14and Q11 are turned
off. No voltage appears at the collector (8T) of Q11.
Serial data is output from the control unit during trans-
mission and input to shift register IC1. Pin 4 of IC1 is
then made low. Therefore, Q13is turned off, and 14 and
Q11 are turned on. An 8V voltage is applied to the
collector (8T) of Q11.

If the PLL circuitis unlocked during transmission, the
LD pin goes low, Q24 is turned off, Q13 is turned on,
Q14 is turned off, Q11 for 8T switching control is turned
off, and the 8T line does not operate.

8T 8C
8 V during reception LD
0 V during transmission
e @_ B—l 0.7 V during unlock
8R l ‘+ R _L 2V during lfock
36 €35 Cc387T —=C39
73 o T3
Ra7Z
oz Mt Q14 2 R42
»—\l Q13
N
c4o ~=cal
Fig. 3 ’I’
28 TX-RX Unit PLL Synthesizer Therefore f,.,={(115x64)+6}x9285/1857
The VCO and PLL circuits are housed in a solid =(7360+6)x5
=36.83 MHz

shielding case as a hybrid integrated circuit. Compari-
son frequencies are produced by dividing a 2.285 MHz
reference oscillation frequency by 1857 to correspond
to the 5, 10, 15, 20, and 25 kHz channel steps.
For 28 MHz, the relationship between f, ., (RX) and
each frequency division ratio is given by
foco = (28+8.83)=((nx64)+Alxf, /R
Where: f,.,=VCO output frequency
n: Binary 10-bit programmable counter setting value
A: Binary 6-bit programmable counter setting value
fose: Reference oscillation frequency of 9.285 MHz
R: Binary 16-bit programmable counter setting value

1857

In this case, nis 165, and A is 6.
iC2:KCHO09

—1 5C

LD

mo [«—— Modulation input

2 V during lock

NC 9C—9v
. 8CL|—s8v
= X1 ST | 8V during transmission
9.285 MHz - X0 0 V during reception

¢vi— Lock voltage
El—

HT —— HET output

Data input —{ 0P
Clock input ——{cP
Enable input —{EP

Fig. 4

The following table lists the pin functions of the PLL
circuit:

Pin name Function Pin name Function
5C 5V MO Modulation signal
input
Lock signal (2 V
LD during locking) 9c v
NC Unused 8CL 8 V (ripple filter)
8 V during transmis-
N 9.285 MHz ST sion; 0 V.during
' crystal i
X0 >tal reception
oscillation
Cv Lock voltage output
DP Data input E GND
CP Clock input HT HET output
EP Enable input

Table 4 PLL circuit pin functions
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CIRCUIT DESCRIPTION

50 TX-RX Unit Frequency Configuration

The 50 MHz unit incorporates a variable frequency
oscillator {(VFO), based on a phase-locked-loop (PLL)
synthesizer system, that allows a channel step of 5, 10,
15, 20, or 25 kHz to be selected. The frequency in the
receive signalchannelis mixed with afirstlocal oscillation
frequency of 60.595-64.530 MHz to produce a first in-

50~53 995MHz

ANT Sw > RF AMP

PA TX AMP

A

termediate frequency (IF) of 10.595 MHz. This frequency
is then mixed with a second local oscillation frequency
of 11.05 MHz to produce a second IF of 455 kHz. This
is called a double-conversion system. The signal in the
transmission channel is produced by direct oscillation,
and is frequency-divided by a PLL circuit, amplified by a
linear amplifier, then transmitted.

455 KHz

MCF »
10.595 MHz

&

1ST
MIX
RA
> MIX, IF, DET ——O
60.595~64.590 MHz
MO
PLL < MIC AMP  |———O
50~53.995 MHz
— 11.05 MHz

Fig. 5 Frequency Configuration

50 TX-RX Unit Receive Signal Channel

@ Outline

The received signal by the antenna passes through a
low-pass filter in the final transmission stage and then
through atransmission/reception selection diode switch
to the receiving front end. The signal then passes
through an antenna matchingcoil and is amplified to high
frequencies by a GaAs (gallium arsenide) field-effect
transistor. The unwanted components of the signal are
eliminated by a bandpass filter consisting of a three-
stage variable capacitor. The resulting signal goes to the
first mixer, is mixed with the first local signal from the
PLL circuit, then converted to the first IF of 10.595 MHz.

Rating
10.595 MHz

Item

Center frequency

Pass bandwidth +6.5 kHz or more at 3 dB

+23 kHz or less at 40 dB

Attenuation bandwidth +40 kHz of less at 60 dB

70 dB or more within Fo +1 MHz

Guaranteed attenuation (Spurious: 40 dB or more)

Ripple 1 dB orless
Insertion l0ss 1.5 dB or less
Terminating impedance 2.9 kQ//0pF

Table 5 MCF (L71-0421-05) {(50TX-RX unit XF1)

The unwanted near-by signal components are then
eliminated by a two-stage MCF.

The first IF signal is amplified and input to FM IF HIC
IC6 (KCDQ4). This signal is then mixed with the second
local oscillation frequency of 11.05 MHz to produce the
second IF signal of 465 kHz. The unwanted near-by
signalcomponents are then eliminated by an FM ceramic
filter. The resulting signalis input to IC6 again, amplified
to the second IF signal, and detected to produce an
audio signal.

Item Rating

455KHz
+6.0 kHz or more (from 455 kHz)

+12.5 kHz or less {from 455 kHz)

Nominal center frequency
6 dB bandwidth
50 dB bandwidth

Ripple (within £5 kHz
of 3455 kHz)

3 dB orless

Insertion loss (at maximum

output point) 6 dB orless

Guaranteed attenuation

(within +100 kHZ of 455 kHz) | 52 98 or more

Terminating impedance 2.0kQ

Table 6 Ceramic filter CFWMA455F (L.72-0372-05)
(50TX-RX unit CF1)

®
b

®
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CIRCUIT DESCRIPTION

@ Signal-strength meter
The signal-strength meter output voltage of FM IF
HIC IC6 (KCD04) is supplied to the contro! unit.

@ Shift-register circuit

The ES, CK, and DT serial data from the contro! unit
are sent to IC1 (BU4094BF) to perform the control op-
eration outlined in the following table:

Pin No. | Name Function Pin No. | Name Function
1 Strobe | Enable input 9 Qs
2 Data Serial data input 10 Q's
3 Clock Clock input 11 Q8 TX/RX selection. High when TX is set.
4 Q1 TX/RX selection. Low when TX is set 12 - Q7 ATT switching: High when ATT is on
5 ‘a2 TX power selection. Low when middle and low. 13 Q6 High for AM: low for FM
: “H” when high.

6 Q3 TX power se!ection. Low when high and low. 14 Qs High when off band

“H” when middle. :
7 Q4 Low when off band 15 OE 8V
8 Vss GND 16 VDD 8V

Table 7
® ATT circuit to attenuate the received signal before itenters Q2 (FET

If there is cross modulation, the ATT circuit operates

50 TX-RX Unit Transmit Signal Channel

o Outline

Inthe transmission channel, the desired frequency is
produced by direct oscillation, and is directly frequency
modulated by means of a varicap diode.

e Modulator circuit

The audio signal from the control unit is input to
microphone amplifier HIC IC3 (KCA04). 1C4 consists of
a preemphasis circuit, amplifier, limiter, and splatter
circuit that eliminates unwanted high-frequency
components. The voltage-controlled oscillator (VFO)
signal is directly frequency modulated by means of a
varicap diode in the frequency modulator circuit.

® Younger-stage circuit

The signal output from the VCO is input to drive
circuitHIC IC4 (KCB18). The amplifier can obtain a stable
drive output without adjustment because it has a large
bandwidth. An APC circuit controls the collector voltage
in the Younger final stage.

@ Power amplifier circuit

The drive signal is amplified to the specified level by
a discrete transistor. Q201 performs class B amplifica-
tion, and the collector output voltage is controlled by an
APC circuit. Q202 amplifies the power by class C
operation, improving the efficiency of the final stage.

Cc78

for high-frequency amplification).

Z1 X58-3840-0X

Q201

c201 L20]

Q202 ’
H
|

Fig. 6 Power amplifier circuit
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CIRCUIT DESCRIPTION

@ APC circuit

The automatic transmission output control circuit
{APC) detects and partially amplifies the poweramplifier
output with a diode, and controls the output control
voltage. The controlvoltage is outputininverseproportion
to the output, so the control voltage output is always
constant. To protect the radio against excessive
temperature rise, the high-power unit has a thermal
switch. The high-power unitis automatically settoalow

Cc6

power by the thermal switch if it exceeds the specified
temperature.

® LPF circuit

The low-pass filter sets the pole to the second and
third harmonics, and cuts the frequency, by having the
polar Chebyshev characteristics. To cut high frequen-
cies, a filter with Chebyshev characteristics is used
before the antenna.

c8

c7
Lis L20 l
- 50—

makine
L7

C
+—
L19

Fig. 7 LPF Circuit

® 8T (8 V during transmission) and unlock signal
The signal output from pin 4 of IC1 is high during
reception, Q13isturnedon, andQ14and Q11 areturned
off. No voltage appears at the collector (8T) of Q11.
Serial data is output from the control unit during
transmission and input to shift register IC1. Pin 4 of IC1
is then made low. Therefore, Q13 is turned off, Q14 and

Q11 are turned on. An 8 V voltage is applied to the
collector (8T) of Q11.

if the PLL circuitis unlocked during transmission, the
LD pin goes low, Q24 is turned off, Q13 is turned on,
Q14 isturned off, Q11 for 8T switching controlis turned
off, and the 8T line does not operate.

8T 8C
LD

8 V during reception;
0V during transmission
1C1@— Q10 an
8R

0.7 during uniock
2 V during lock

> R42

AAA

Fig. 8

Q24

~C41

)
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CIRCUIT DESCRIPTION

& 50 TX-RX Unit PLL Synthesizer

The VCO and PLL circuits are housed in a solid
shielding case as a hybrid integrated circuit. Compari-
son frequencies are produced by dividing a 11.05 MHz
reference oscillation frequency by 2210 to correspond
to the 5, 10, 15, 20, and 25 kHz channel steps.

For 560 MHz, the relationship between f, ., (RX) and

each frequency division ratio is given by

T,c0=(60+10.595)={(nx64)+Alxf . /R

Where: f,,.,=VCO output frequency

n: Binary 10-bit programmable counter setting value

IC2:KCH10
—{5¢C . .
2V during | MO Modulation input
uring lock LD scl—av
-1 scLf—sv
X1 8 V during transmission;
11.05 MHz &2 X0 ST 0V during reception

¢V I Lock voltage
E b—

HT (— HET output

Data input ———{ 0P
Clock input ——,]cp
Enable input —{ep

Fig. 9

A: Binary 6-bit programmable counter setting value
fosc: Reference oscillation frequency of 11.06 MHz
R: Binary 16-bit programmable counter setting value
In this case, nis 189, and A is 23.
Therefore, f, ., ={(189x64)+23}x11 050/2210
=(12096+23)x5
= 60.595 MHz
The following table lists the pin functions of the PLL

circuit:

Pin name Function Pin name Function
5C 5V MO Modulatloh signal
input
Lock signal (2 V
LD | during locking) ¢ o

NC Unused 8CL 8V (ripple filter)

8 V during transmis-
ST sion; 0V during
reception

XI 11.05 MHz crystal
X0 oscillation

Data input Ccv Lock voltage output
DP Clock input E GND
cpP Enable input HT HET output

EP

Table 8 PLL circuit pin functions
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144 TX-RX Unit Frequency Configuration

The 144 MHz unit incorporates a digital variable-
frequency oscillator (VFO) that canfreely selectachannel
step of 5, 10, 12.5, 15, 20, or 25 kHz with a Phase-
Locked-Loop (PLL) synthesizer system.

The frequency in the receive signal channel is mixed
withafirstlocal oscillation frequency of 133.300-137.295
MHz to produce a first intermediate frequency of 10.7

144~ 147 .995MHz

MHz. This frequency is then mixed with a second local
oscillation frequency of 10.245 MHz to produce a second
intermediate frequency of 455 kHz. This is called a
double-conversion system.

The signal in the transmission channel is directly
oscillated and frequency-divided by a PLL circuit, amplified
by a straight amplifier, then transmitted.

455KHz
MCF K /
1st 10.7MHz
MI X
ANT SW »! RF AMP ——>@)-—>\ "1 Mix,IF,DET [—>0ORA
y L
3 10.245MHz
133.300~137.295MHz T
PA - TX AMP - PLL MIC AMP fe———0Q MO
144 ~147.995MHz

Fig. 10 Frequency configuration

144 TX-RX Unit Receive Signal Channel

® Outline

For the 144 MHz unit,the received signal from an
antenna is passed through a low-pass filter in the final
transmission stage and sent through a transmission/
reception selection diode switch 1o the receiving front
end. The signal is then passed through an antenna
matching coil and amplified to high frequencies by a

GaAs (gallium arsenide) field-effect transistor. The
unwanted components of the signal are eliminated by a
bandpass filter consisting of a three-stage variable
capacitor. The resultant signal is sent to the first mixer,
mixed with the first local signal from a PLL circuit, then
converted to a firstintermediate frequency of 10.7 MHz.
The unwanted near-by signal components are then
eliminated by a two-stage MCF.

item Rating

|

Nominal center frequency (fo}
Pass band width

10.7MHz
+7.5kHz or less at 3dB

Rating J
455kHz + 1kHz )

+6kHz or more {from 455kHz)

item J

| Nominal center frequency
6dB bandwidth

+256kHz or less at 40dB
+48kHz or less at 60dB
1.0dB or less
1.5dB or less

70dB or more within £ 1MHz
{Spurious : 40dB or more at fo ~ fo + 500kHz)
80dB or more at fo — {300 — 920kHz)

3kQ/0pF
Table 9 MICF (L71-0228-05} (144 TX-RX unit XF1)

Attenuation band width

Ripple
Insertion loss
Guaranteed attenuation

Terminating impedance

50dB bandwidth +12.5kHz or less {from 455kHz)

Ripple 3d8 or less
| {within +4kHz of 455kHz)
Insertion loss 6dB or less

Guaranteed attenuation 35dB or more

{within £100kHz of 455kHz)
1/O matching impedance

Table 10 Ceramic filter CFWM455F (L72-0372-05)
{144 TX-RX unit CF1)

2.0kQ

@

0
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CIRCUIT DESCRIPTION

The first intermediate-frequency signal is amplified
and input to FM IF HIC IC5 {(KCD04). This signal is then
mixed with a second local oscillation frequency of
10.245MHz to produce a second intermediate-
frequency signal of 455 kHz. The unwanted near-by
signal components are then eliminated by an FM
ceramic filter. The resultant signal is input to IC5 again,
amplified to a second intermediate-frequency signal,
and detected to produce an audio signal.

e Signal-strength meter
"~ The signal-strength meter output voitage of FM IF
HIC IC5 (KCD04) is supplied to the control unit.

e Shift-register circuit

The ES, CK, and DT serial data from the control unit
are sent to IC1 {(BU4094BF) to perform the control
operation outlined in the following table:

Pin NO.{ Name Function Pin No. | Name Function
1 Strobe | Enable input 9 Q
2 } Data | Serial data input 10 Qy
3 J Clock | Clock input 1 Qs TX/RX selection. “H" when TX is set.
4 o TX/RX selection. "L” when TX is set 12 Q7 43t9/144 MHz selection. “H" when 144MHz is
set.
5 Q2 TX power selection. “L" when middle and 13 Q6
low. “H" when high.
6 Q3 TX power selection. L when high 14 Qs
and low. "H" when middle.
7 Q4 15 OE 8V
8 vV, | GND 16 V,, |8V
Table 11
D13
Ic5@® IFt
K-modéls.
| e |
[
i
[}
!
I
9P :
ICiO J84 st? R§6 {t -
c5

K-models

—1c6®
AGC

C103

11
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144 TX-RX Unit Transmit Signal Channel

o Qutline

Inthe transmission channel, the desired frequency is
directly oscillated and directly frequency modulated by
means of a varicap diode.

e Modulator circuit

The audio signal from the control unit is input to
microphone amplifier HIC IC7 (KCAQ4). 1C4 consists of
a preemphasis circuit, amplifier, limiter, and splatter
circuit that eliminate unwanted high-frequency
components. The voltage-controlled oscillator (VCO)
signal is directly frequency modulated by means of a
varicap diode in the frequency modufator circuit.

® Younger-stage circuit

The signal output from the VCO is input to drive
circuit HIC IC8 (KCB11). The amplifier can obtain a stabie
drive output without adjustment because it has a wide
band. An APC circuit controls the collector voltage inthe
younger final stage.

144 TX-RX Unit PLL Synthesizer

The VCO and PLL circuit are housed in a solid
shielding case as a hybrid integrated circuit. Com-
parison frequencies of 6.25 kHz and 5 kHz are produced
by dividing a 12.8 MHz reference osciliation frequency
by 2048 and 2560 to correspond to 5, 10, 12.5, 15, 20,
and 25 kHz channel steps.

For 144 MHz, the relationship between f . (Rx)

and each frequency division ratio is given by

fuo=(144-10.7)={(n x 128) + A} x f .+ R

Where: f,.,= VCO output frequency

n: Binary 10-bit programmable counter setting value

A : Binary 7-bit programmable counter setting value

fosc: Reference oscillation frequency of 12.8 MHz

5v-—5C .
. . HD }+——— Modulation
0V during lock :2 1oc -1y input
) 8CL 8V
12.8 MHz &= NCH

]
X0 CV |—— Lock voltage

E}—E
HT }———> HET output

Data input ———§ DP
Clock input ——»{ CP
Enable input ———»{ EP

Fig. 12 1C11 KCHO05

® Power amplifier circuit
A drive signal is input to power module IC10 and
amplified to the specified level.

® APC circuit

The automatic transmission output control circuit
(APC) detects and partially amplifies the power module
output with a diode and controls the output control
voltage. The controlvoltage is outputininverse proportion
to the output, so the control voltage output is always
constant. To protect the set against excessive
temperature rise, the high-power unit has a thermal
switch. The high-power unitis automatically set to a low
power by the thermal switch when it exceeds the
specified temperature.

R: Binary 14-bit programmable counter setting value
2048
In this case, nis 208, and A is 36.
Therefore, 1. = {(208 x 128) + 36} x 12800 / 2560
= {26624 + 37} x b
= 133300 kHz = 133.300 MHz
The following table lists the pin functicns of the PLL
circuit:

Pin . Pin .
name Function kname Function

I Modulation signal
5C | 5V MO input
{p | Lock signal {on duﬁng 10C | 10v

lock)
—

NC | Unused 8CL | 8V [ripple filter)
X 12.8 MHz crystal | NC | Unused
X0 oscillation CV | Lock voltage output
DP | Data input E GND

}_,————~ —q
CP | Clock input HT | HET output
EP Enable input

L —

Table 12
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TM-742 A/7A2 EI942 A

CIRCUIT DESCRIPTION

e 8T (8 V during transmission) and unlock signal
A 0.7 V voltage is applied to the base of Q13 during
reception, Q13 is set on, Q14 is set off, and Q11.is set
off. No voltage appears at the collector (8T) of Q11.
Serial data is output from the control unit during
transmission and input to shift register IC1. Pin4 of IC1
is then set low. Therefore, Q13 is changed from on to
off, Q14 from off to on, and Q11 from off toon. An8V

_~Q10

voltage is applied to the collector (8T) of Q11.

An unlock circuit is activated only during trans-
mission. The LD signal output from the PLL circuit is
ORed with the signal at pin 4 of IC1 using D11 as shown
in the figure, so the LD signal is set high during unlock.
Therefore, no voltage appears at the collector (8T) of
Q11 and no transmission wave is output to the
reception state.

8C 8T

c37

Fig. 13

220 TX-RX Unit Frequency Configuration

The 220 MHz unit incorporates a variable frequency
oscillator (VFO), based on a phase-locked-loop (PLL)
synthesizer system, that allows a channel step of 5, 10,
12.5,15, 20, or 25 kHz to be selected. The frequency in
the receive signal channel is mixed with a first local
oscillation frequency 0f 189.175-194.17 MHz to produce

220~229.995MHz

ANT SW — RF AMP

PA -« TX AMP

a firstintermediate frequency (IFF) of 30.825 MHz. This
frequency is then mixed with a second focal oscillation
frequency of 30.37 MHz to produce a second IF of 455
kHz. This is called a double-conversion system. The
signal in the transmission channel is produced by direct
oscillation, and is frequency-divided by a PLL circuit,
amplified by a linear amplifier, then transmitted.

\ /

455KHz

MCF
30.825MHz

»{ MIX,IF,DET I ——»0RA

1J:_1 30.37MHz
_l_

189.175 ~ 199.17MHz

PLL - MIC AMP j«—OMO

220~ 229.995
MHz

Fig. 14 Frequency configuration

13
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220 TX-RX Unit Receive Signal Channel
@ Outline

Thereceived signal fromthe antenna passes through
a low-pass filter in the final transmission stage and then
through atransmission/reception selection diode switch
to the receiving front end. The signal then passes
through anantenna matching coilandis amplified to high
frequencies by a GaAs (gallium arsenide) field-effect
transistor. The unwanted components of the signal are
eliminated by abandpass filter consisting of athree-stage
variable capacitor. The resulting signal goes to the first
mixer (GaAs field-effect transistor), is mixed with the
first local signal from the PLL circuit, then converted to
a first If of 30.825 MHz. The unwanted near-by signal
components are then eliminated by a two-stage MCF.

The first IF signal is amplified and input to FM IF HIC
IC5 (KCDO4). This signalis then mixed with the second
local oscillation frequency of 30.37 MHz to produce the
second IF signal of 465 kHz. The unwanted near-by
signal components are then eliminated by an FM ceramic
filter. The resuilting signal is input to IC5 again, amplified
to the second IF signal, and detected to produce an audio
signal.

Item Rating
30,825 MHz

+ 7.5 kHz or more at 3 dB
+ 28 kHz or less at 40 dB

60 dB or more within Fo % 1 MHz
(Spurious: 40 dB or more)

Center frequency (fo)
Pass bandwidth
Attenuation bandwidth

Guaranteed attenuation

Ripple 1.5 dB orless
Insertion loss 3dBorless
Terminating impedance | 4.7 kQ//OpF

Table 13 MCF (L71-0420-05) (220 TX-RX unit XF1)

L Item Rating

Nominal center

455KHz
frequency

6 dB bandwidth | + 6 kHz or more (from 455 kHz)

50 dB bandwidth |+ 12.5 kHz or less (from 455 kHz)

Ripple {(within
+ § kHz of 455 kH2) 3dB orless
Insertion loss (at 6 dB or less

maximum output point)

1 (within £ 100 kHz of 455

Guaranteed attenuation
35 dB or more
kHz)

I/O matcing impedance 2.0kQ

Table 14 Ceramic filter CFWM455F (L72-0372-05)
{220TX-RX unit CF1)

® Signal-strength meter

The signal-strength meter output voltage of FM IF
HIC IC5 {(KCDO04) is supplied to the control unit.

@ Shift-register circuit
The ES, CK, and DT serial data from the control unit

are sent tolC1 (BU4094BF) to perform the control op-
eration outlined in the following table:

Pin No. | Name Function
I
1 ] Strobe | Enable input
2 Data Serial data input
}__—__J,—__
Clock i
] 3 Clock OCK input o
Q1 TX/RX selection. Low when TX is set.
5 Q2 TX power selection. Low when middie and
jow. High when high.
6 o3 TX power selection. Low when high and
low. High when middle.
}_‘ 7 Q4
9 Q3
]
10 Qa3
11 Q8
12 Q7
- ~—
13 Q6
Q
14 L B ]
15 L QE 8V

Table 15 v
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220 TX-RX Unit Transmit Signal Channel
e Outline

Inthe transmission channel, the desired frequency is
produced by direct oscillation, and is directly frequency
modulated by means of a varicap diode.

¢ Modulator circuit

The audio signal from the control unit is input to
microphone amplifier HIC IC7 (KCAQ4). |C4 consists of
a preemphasis circuit, amplifier, limiter, and splatter
circult that eliminates unwanted high-frequency
components. The voltage-controlled oscillator (VFO)
signal is directly frequency modulated by means of a
varicap diode in the frequency modulator circuit.

@ Younger-stage circuit

The signal output from the VCO is input to drive
circuit HIC IC8(KCB15). The amplifier can obtain a stable
drive output without adjustment because it has a large
bandwidth. An APC circuit controls the collector voltage
in the Younger final stage.

e Power amplifier circuit
The drive signal is input to power module IC10 and
amplified to the specified level.

220 TX-RX Unit PLL Synthesizer

The VCO and PLL circuits are housed in a solid
shielding case as a hybrid integrated circuit. Compari-
son frequencies are produced by dividing a 12.8 MHz
reference oscillation frequency by 2248 and 2560 to
correspondiotheb, 10, 12.5, 15, 20, and 25 kHz channel
steps.

For 220 MHz, the relationship between f,, . (RX) and

each frequency division ratio is given by

fc0o=(220+30.825)={(nx128)+Alxf . /R

Where: f,.,=VCO output frequency

n: Binary 10-bit programmable counter setting value

A: Binary 7-bit programmable counter setting vatue

fose: Reference oscillation frequency of 12.8 MHz

R: Binary 10-bit programmable counter setting value

2560 .

In this case, nis 295, and A is 75.

Therefore, f,., ={(295x128)+75}x12800/2560

=(33760+75)x5
= 189.175 MHz
The following table lists the pin functions of the PLL
circuit:

TM-742 AI7A2 E/942 A
CIRCUIT DESCRIPTION

® APC circuit

The automatic transmission output control circuit
(APC) detects and partially amplifies the power amplifier
output with a diode and controls the output control
voltage. The controlvoltageis outputininverse proportion
to the output, so the control voltage output is always
constant.

® 8T (8 V during transmission} and unlock signal

A 0.7 V voltage is applied to the base of Q13 during
reception, Q13isturnedon, and Q14and Q11 areturned
off. No voltage appears at the collector {87) of Q11.
Serial data is output from the control unit during trans-
mission and input to shift register IC1. Pin 4 of IC1 is
then made low. Therefore, Q13 is turned off, and Q14
and Q11 are turned on. An 8 V voltage is applied to the
collector (8T) of Q11.

The unlock circuit is activated only during transmis-
sion. The LD pin signal output from the PLL circuit is
ORed with the signalat pin 4 of IC1 using D11, as shown
inthe figure, sothe LD signalis made high during unlock.
Therefore, no voltage appears at the collector (8T) of
Q11, and no transmission signal is output during re-
ception.

1C2(KCHO9)
: 5¢ o
0 V during locking Lo Mo Modulation input
- NG 9C—9Vv
-
eMHzE—1" el
T —x%0
Data input ——]0p ¢v f——> Lock voltage
Clock input ——{cp E—E HET
Enable input ——{eP HT — output

Fig. 15
Pin name Function Pin name Function
5C 5V MO Modulation signal
input
Lock signal (Q V
LD during locking) 9C ov
NC Unused 8CL | BV iripple filter)
Xt 12.8 MHz crystal NC
X0 oscillation cvV Lock voltage output
DP Data input E GND
CP Clock input J HT HET output
, _ —
EP Enable input

Table 16 PLL circuit pin functions

15
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430 TX-RX Unit Frequency Configuration

The 430 MHz unit incorporates a digital variable-
frequency oscillator (VFO) that can freely select a
channel step of 5, 10, 12.5, 15, 20, or 25 kHz with a PLL
synthesizer system. The frequency in the receive

"signal channel is mixed with a first local oscillation

frequency of 451.6-461.595 MHz (459.6-471.5695 MHz
for K-models) to produce a first intermediate frequency

430-439.995 MHz
(438-449.995 MHz}
WV

430-439.995 MHz

of 21.6 MHz. The frequency is then mixed with a~

second local oscillation frequency of 21.145 MHz to
produce a second intermediate frequency of 455 kHz.
This is called a double-conversion system.

The signal in the transmission channel is directly
oscillated and frequency-divided by a PLL circuit,
amplified by a straight amplifier, then transmitted.

‘% 21.145MHz

PLL H MIC AMP 1<——OMO

(438-449.995 MHz)

* The alphanumeric characters enclosed in
parentheses are used for K-models.

Fig. 16 Frequency Configuration

430 TX-RX Unit Receive Signal Channel

e Qutline

A 430 MHz band antenna input signal is passed
through the antenna selection diode in the final stage
and sent through a front-stage antenna matching coil to
the high-frequency two-stage amplifier and helical block
of a GaAs (gallium arsenide) FET and junction FET. The
signal is then input to the first mixer. The first mixer
input signal is mixed with the first local signal from the
PLL circuit and converted to a first intermediate-
frequency signal of 21.6 MHz. The unwanted near-by
signal components are then eliminated by a two-stage
MCEF.

The first intermediate-frequency signal is amplified
and input to FM IF HIC IC1 {KCDO04). This signal is then
mixed with a second local oscillation frequency of

21.145 kHzto produce a second intermediate frequency
of 465 kHz. The unwanted near-by components of the
intermediate-frequency signal are eliminated by an FM
ceramic filter. The intermediate-frequency signal is
input to IC1 again. The second intermediate-frequency
signal is amplified and detected by IC1 to produce an
audio signal. :

® Signal-strength meter
The signal-strength meter output voltage of FM IF
HIC IC1 (KCDO04) is supplied to the control unit.

® Shift-register circuit

The ES, CK, and DT serial data from the control unit
are sent to IC3 (BU4094BF) to perform the control
operation outlined in the following table:

Pin No. | Name Function Pin No.| Name Function
1 Strobe | Enable input 9 Qg
2 Data | Serial data input 10 Qs
o —
3 Clock | Clock input 11 Qs
F 4 (o)) TX/RX selection. "L" when TX is set 12 Q7
F 5 az TX power selection. “L" when middle and 13 Q6
low. "H" when high. R
6 Q3 TX power selection. “L” when high and 14 as
low. "H" when middle.
7 } Q4 15 QE 8V
aa— T ———]
8 J V., | GND 16 Vo | 8V
L 1
Table 17
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430 TX-RX Unit Transmit Signal Channel

® Outline

Inthe transmission channel, the desired frequency is
directly oscillated and directly frequency modulated by
means of a varicap diode.

® Modulator circuit

The audio signal from the control unit is input to
microphone amplifier HIC IC2 (KCAQ4). 1C4 consists of
a preemphasis circuit, amplifier, limiter, and splatter
circuit that eliminate unwanted high-frequency
components. The VCO signal is directly frequency

modulated by a varicap diode in the frequency modulator

circuit.

® Younger-stage circuit

The signal output from the VCO is input to drive
circuit HIC IC6(KCB14). The amplifier can obtain a stable
drive output without adjustment because it has a wide

430 TX-BRX Unit PLL Synthesizer

TheVCO and PLL circuitare housedin a solid shielding
case as a hybrid integrated circuit. Comparison
frequencies of 6.25 and 5 kHz are produced by dividing
a 12.8 MHz reference oscillation frequency by 2048 and
2560 to correspond to 5, 10, 12.5, 15, 20, or 25 kHz
channel steps.

For 430 MHz, the relationship between f, ., (RX) and

each frequency division ratio is given by
j fyco= 430 + 21.6)={(nx 128) + A} x f o + R
Where: f, ., = VCO output frequency

n; Binary 10-bit programmable counter setting value
A: Binary 7-bit programmable counter setting value
fosc= Reference oscillation frequency of 12.8 MHz

8R

TM-742 A/ 742 E[942 A

CIRCUIT DESCRIPTION

band. An APC circuit controls the collector voltage in the
younger final stage.

e Power amplifier circuit
A drive signal is input to power module IC7 and
amplified to the specified level.

e APC circuit
The automatic transmission output control circuit

' (APC) detects and partially amplifies the power module

output with a diode and controls the output control
voltage. The control voltage is output in inverse
proportion to the output, so the control voltage output

_is always constant. To protect the setagainst excessive

temperature rise, the high-power unit has a thermal
switch. The high-power unitis automatically settoalow
power by the thermal switch when it exceeds the
specified temperature.

R: Binary 14-bit programmable counter setting value
2560 (in 5, 10, 15,and 20 kHz steps)
2048 (in 12.5 and 25 kHz steps)
in 5, 10, 15, and 20 kHz steps, nis 705 and A is 80.
Therefore, f,,.,= {705 x 128} x 12800 / 2560
={90240 + 80} x5
= 451600
= 451.6 MHz
See the 144 MHz band unit (X57-3580-00) for the

function of each pin of IC10 in the PLL circuit.

e 8T (8 V during transmission) and unlock signal
See the 144 TX/RX unit description on page 13. (The
figure on the under indicates the 430 MHz unit.)

8C

Q8

IC3@
Shift register

| LD

17

Fig. 17
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TM-942A/UT-1200

1200 TX-RX Unit Frequency Configuration

The 1200 MHz unit incorporates a digital variable-
frequency oscillator (VFO) that freely can selecta channel
step of 10, 12.5, 20,0or 25 kHz with a PLL synthesizer
system.

The frequency in the receive signal channel is mixed
with a frequency of 1200.3 to 1240.20 MHz obtained
when a first local oscillation frequency of 600.15 to
620.145 MHz is multiplied by 2 to produce a fist

1240~1299.99MHz

PA X AMP

ANT SW —{¥

intermediate frequency of 59.7 MHz. This frequency is
then mixed with a second local oscillation frequency of
59.245 MHz to produce a second intermediate
frequency of 465 kHz. Thisis called a double-conversion
system.

The signal in the transmission channel! is oscillated
and frequency-divided by a PLL circuit,then multiples
the frequency of 630 to 649.995 MHz by two to
produce a frequency of 1260 to 1299.99 MHz. This
signal is amplified by a straight amplifier, then
transmitted.

MCF 455KHz
59.7MHz -

MIX,IF, DET RA

£ 59.245 MHz

1180.3~1240.29MHz

S

PLL MIC AMP MO

1240~1299. 99 MHz

Fig. 18 Frequency Configuration

1200 TX-RX Unit Receive Signal Channel

® Qutline

The received signal from an antenna is passed
through a low-pass filter in the transmission final stage
and sent through a transmission/reception selection
diode switch to the receiving front end. The signal is
then amplified to high frequencies by a microwave
GaAs (gallium arsenide) FET and sent to a dielectric
filter. The unwanted components of the signal are
eliminated by a microwave transistor in another stage
and the dielectric filter. The resultant signal is input to
the first mixer. The front end block is matched by a
microstrip line to ensure high sensitivity and high
reliability. A GaAs FET is used in the first mixer to
obtain a good two-signal characteristic. This signal is
mixed with the first local signal froma PLL circuit
by the first mixer and converted to a first intermediate
frequency of 59.7 MHz. The unwanted near-by signal
components are eliminated by a two-stage MCF. The

resultant signal is produced as a first intermediate-
frequency signal. ,

The first intermediate-frequency signal is amplified
and input to FM IF HIC IC2 (KCDO04). This signal is then
mixed with a second local oscillation frequency of
59.245 kHz to produce a second .intermediate
frequency of 465 kHz. The intermediate-frequency
signal is passed through a ceramic filter to obtain
a sharp characteristic. The signal is then input to an
HIC again, amplified, then demodulated and output
from the HIC.

e Signal-strength meter
The signal-strength meter output voltage of FM IF
HIC 1C2 (KCDO04) is supplied to the control unit.

e Shift-register circuit

The FS, CK, and DT serial data from the control unit
are sent to IC5 {BU4094BF) to perform the control
operation outlined in the following table:

ﬁ
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TM-742 Al 742 EI942 A
CIRCUIT DESCRIPTION

'.l;in No.j Name [ Function J Pin NJ Name Function

1 i StrobeJ Enable input 9 [ Q

2 Data | Serial data input 10 B Q'

3 | Clock | Clock input 1 08 | N o i 2 !
B 4 | Q1 TX/RX selection. “L" when TX is set 12 Q7 ALT. “H" when on.

5 Q2 T)}_({ Pevvr‘zrns;‘aisrc‘:.tion. “L” when middle and low. 13 Qs

6 T as "I")}_(i'pc\JNV\r/]eerns;I%(ijtlig'r). “L" when high and Jow. 14 a5

7 Q4 15 QE 8V

8 v,, GND 16 B Vo 8V

Table 18

1200 TX-RX Unit Transmit Signal Channel

® Qutline

In the transmission channel, the desired frequency is
oscillated by half and directly frequency modulated by
means of a varicap diode.

¢ Modulator circuit

The audio signal from the control unit is input to
microphone amplifier HIC IC4 (KCA04). 1C4 consists of
a preemphasis circuit, amplifier, limiter, and splatter
circuit that eliminate unwanted high-frequency
components. The VCO signal is directly frequency
modulated by means of a varicap diode in the frequency
modulator circuit.

¢ Younger-stage circuit

The signal output from the VCO is input to predrive
circuit IC7 (KCBO0Y). The amplifier can obtain a stable
drive output without adjustment because it has a wide
band.

® Power amplifier circuit

The signal amplified in the predrive stage is amplified
again by drive circuit HIC IC8 (KCB10), then input to
power module IC10 and amplified to the specified level.

® APC circuit

The automatic transmission output control circuit
{APC) detects and partially amplifies the power module
output with a diode and controls the output control
voltage. The controlvoltage is outputininverse proportion
to the output, so the control voltage output is always
constant.

® Antenna selection circuit

Figure 19 shows the antenna selection circuit. The
receiver circuit obtains a low insertion loss and isolation
with a two-stage breaker circuit consisting of a A/4 strip
circuit.

The pin diode used as a switching device has a low
junction capacitance. The high-frequency capacitance
of the diode does not depend on the reverse bias
voltage.

Figure 20 shows the equivalent circuit during

. transmission. A current flows through each diode using

8T. The impedance becomes very low. Atthattime, the
receiver side uses a A/4 strip circuit. Therefore, the
impedance becomes very high when the receiver side
is viewed from point (A). The voltage from a power
module is transferred to the antenna.

Figure 21 shows the equivalent circuit during
reception. The bias is switched off, so each diode is
ina high-resistance state. The antenna and receiving
circuit are connected by a strip line.

19
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To receiving
front stage

5

8T
Fig. 19 Antenna Selection Circuit

Receiving signal

-——
High impedance

Module during non operation

Transmit Pins Pout
signal
g \ Impedance
N 20 _ [—» oo oo RA

Pin

8T _ Short circuit: Impedance 0

Fig. 20 Equivalent Circuit during Transmission

}500

High resistance

Fig. 21 Equivalent Circuit during Reception

1200 TX-RX Unit PLL Synthesizer

The VCO and PLL circuit are housed in .2 solid
shielding case as a hybrid integrated circuit. This
reduces the electrical and mechanical influence and
ensures frequency stability.

The VCO and PLL circuit double the higher
harmonics by oscillating and locking a 600 MHz
frequency to produce a 1200 MHz band frequency.
Comparison frequencies of 5 kHz and 6.25 kHz are
produced by dividing a 12.8 MHz frequency of the
TCXD by 2560 and 2048 to correspond to 10, 12.5, 20,
and 25 kHz channel steps.

The relationship between f ., (RX) and each

frequency division is given by

fuco (RX) = {fo, = 59.7) /2 = {(nx 128) + A} x i + R

. 5V — ig MO f#+—— Modulation input
8v—{8c oC—ov

12.8MHz X1 8CLI—8V gv during
- 1sor ST transmission
Data input ——»{DP Ccv Lock voitage

Clockinput __ _ ylcp EHE
i HT ———= HET output
Enable input ——»{EP

The same as for the 144 MHz unit except 8 V shown
in the figure above.

Fig. 22 PLL pin description

20

Where: {,, (RX) = Previous output frequency thatis
multiplied by 2 during VCO reception
fox - Reception frequency
n : Binary 10-bit programmable counter setting value
A : Binary 7-bit programmable counter setting value
fosc: Reference oscillation frequency of 12.8 MHz
(TXCO)
R : Binary 14-bit programmable reference counter
setting value
2048 (in 12.5 and 25 kHz steps)
2560 {(in 10 and 20 kHz steps)
For 1260 MHz,
fucolRX) = (1260 - 59.7)

= {({n x 180) + A} x 12800 + 2560

= 600.15 MHz
In this case, nis 937 and A is 94.

Pin Pin

name Function name Function
Modulation signal
5C 5V MO input
Lock signal (on during
LD lock) 9C oV
NC Unused 8CL | 8V (ripple fiiter)
Xl 12.8 MHz crystal ST 0V during
oscillation transmission
80R cv Lock voltage
OP | Datainput J E | GND
cp Clock input N HT HET output
EP Enable input —I
Table 19
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CIRCUIT DESCRIPTION

o Unlock circuit

When a PLL circuit is unlocked during transmission,
the LD pin of a IC11 set low and Q12 is set off. Q11is
then set on. The 8T line is not activated when 8T
switching control circuit Q13 is set off.

8C QTY
Q8 Q9
8r LI
R37 a3
“H” during reception
1c
IILII during Q11 .
transmission 3 : Ic11
?l Ra1 LD Pin
Wy \ E E’

R33
5
2
2
N
i._

\

ON during unlock ON durin_g reception

OFF during lock

Fig. 23 Unlock Circuit

* ALT (Automatic Frequency Locked Tuning) Circuit

The block diagram of the ALT unit is shown in Fig. 24

The ALT system uses a portion of the second local oscilla-
tor signal, mixer, and the FM IF HIC: KCD0O4 module to
form a feed-back circuit that is used to provide analog au-
tomatic frequency control.

When the first IF (69.7 MHz) changes due to a shift in
the transmitter frequency a corresponding shift will
occur in the second intermediate frequency. A portion of
this second IF signal is detected. This correction voltage
is amplified {(NJM4558M) and is used to control D1 and
D2 via analog switch MN4066BS. TP1 can be used to
check the value of this control voitage. D1 and D2 are in
series with the 52.245 MHz oscillator circuit and provide
voltage control of this oscillator (VCXO, Voltage con-
trolled oscillator). Therefore, fluctuations of the second IF
cause a corresponding change in the second local os-
cillator circuit, which keeps the frequency of the second
IF within the bandwidth of the IF filter. This system main-

OFF during transmission

¢ Predrive circuit HIC (KCB09)

The VCO output is amplified by Q22, then input to
pre-drive circuit HIC IC7. An average 22 to 23 dBm
output is obtained by inputting 0 dBm through three-
stage (2SC4093 and 2SC3357 x 2) amplification. An

* alumina board and hybrid integrated circuit are used to

ensure stable circuit operation.

e Drive circuit HIC (KCB10)

The VCO output is amplified by KCB09, then input to
drive circuit HIC. An average 29 dBm output is obtained
by inputting 20 dBm through one-stage (2SC3814)
amplification. An integrated radiation plate and alumina
board are used to attain a stable output against heating.

tains close agreement between the transmit and receive
frequency bandwidths. (In practice, the receiver frequen-
cy and transmit frequency are automatically maintained
in close agreement) The center voltage of the vari-cap
diode is set by a voltage divider circuit. Stability of this
voltage is maintained by a voltage follower circuit. When
the ALT circuit is off, the control voltage applied to the
vari-cap diode is switched to this fixed voltage divider
circuit in order to set the second local oscillator frequen-
cy.

The control voltage for the vari-cap diode is subject to
one additional voltage divider stage. During receive this
DC signal is applied from the RM line to the microproces-
sor terminal PTHO2 which turns on the tuning indicator
light. Switching is performed by the 8R line.

The relationship between the input voltage on the
PTHOZ terminal and the tuning indicator, and the rela-
tionship between the RM voltage and the deviation
during receive is shown inTable 20and Fig. 25
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22 " Control unit

Table 20 Relationship between PTHO2 input voltage and

the T indicator :

Fig.

DIGITAL CONTROL UNIT
* OUTLINE

The digital control unit consists of the panel unit which
comprises the keys, rotary encoder circuit and display
circuit, as well as the control unit which comprises the
reset backup circuit, the DTMF circuit, the microphone
key input circuit, the dimmer circuit, etc. ‘

e DATA COMMUNICATION CIRCUIT OF THE PANEL

CONTROL UNIT _

Figure 26 shows the data communication circuit of
the panel control unit. So is the serial data output, Stis
the serial data input, and an inverter is located between
them to protect the ports of the microprocessor.

The data communication system is asynchronous,
and a communication rate of 31250bps is realized.

Since the connection is checked once every 0.5 se-
cond by the microprocessor of the control unit side, the
power turns OFF when the panel unit is removed.

]
o1 SOTF° ‘!%; St
TS517GF TE516GF
si L—At)—qso

” Panel block

IC1 NJM4558M Dt 1SVI66
IC2 MN4066BS D2 1SV166
T
| I
! | FM IF HIC KCDO4
) |
) |
' 1c2 |
! ! -« o
i I X X o
| o : 3 |4
]
{
T2
| — ™
1 | [
| ]
| DI : i
| 5 I
=3 - L
{ £ I xg =2
{ Q ) o
N ' «©
| | 3
] I
(A S N SN - o
~ 9
Fig. 24 Block diagram of the ALT unit -
S
"
o
% SG input: 0 dB
| PTHO2 input voltage ALT indicator é
0~1.48V Only < turns ON Fixed voltage
1.48~2.79 V Both < and B turn OFF vov:en ALTis =~ 4 b
2.79~5.0V Only > turns ON Fro A

-+ +-

-10 - -5 o +5 410 Deviation f (kHz)

25 Relationship between the RM voltage and deviation

during receive

CLOCK IC
INITIALIZATION
e SYSTEM RESET

The POWER ON CLEAR function works automatical-
fy and all logics are initialized in this IC {(S-3520CF) when
the power is turned ON. The system is reset because the
POWER ON CLEAR bit {D2 of the CNT2 register} is stuck
at 1",

s SYSTEM RESET

All logics are initialized when the SYSCR bit is set to
“1'". When cancelling the reset, SCK falls down after
the build-up of CS, as shown in Figure 27.

More than 220 ps ,——-] L_Mcre than 5 us

More than 220 ps

Sin

Canceliation

Address (11113 Data (00011

MODE register
SvsR o p3 System reset

Fig. 27 Reset cancellation timing
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CIRCUIT DESCRIPTION

* INITIAL SETTING
MODE SETTING REGISTER

The clock mode is selected by entering the address
1111 and data 0000 (Ordinary-mode/Clock-mode selec-

tion) from Sin. (Refer to DATA WRITE for the entry of.

data).
CONTROL REGISTER 1

Address 1101 and data 1001 {reference signal out-
put waveform 1 Hz, 24-hour display system) is entered
from Sin.

DATA CONTROL
e DATA READ

The read mode is set by sticking CS at “’L"" and WR
at "'"H’'’". The serial address is entered from Sin, at the
leading edge of the upper 4 bits of the SCK clock. (The
other 4 bits have nothing to do with this operation). When
WR is fetched at the 8th leading edge of the SCK clock,
the entered address and its data are outputted from Sout,
synchronized with the leading edge of the SCK clock.
(Figures 28, 29).

¢ DATA WRITE

The WRITE mode is set by sticking CS to "’L’" and
WR to “'L"". When the serial address and the data to be
written (it is not necessary to write it in the counter) are
entered from Sin, they are fetched at the leading edge
of the SCK clock. When WR is fetched with the 8th lead-
ing edge fo the CSK clock, the following data is written
in the entered address.
Counter: Increment of the data
Register: 4-bit data entered form Sin
Figure 30, 31 shows the writing timing.

e EXAMPLE OF DATA WRITING
Example of counter writing.

Figure 32 shows the example which consists of writ-
ing the “'minute’’ column.

Example of register writing.

Figure 33 shows the example which consists of writ-
ing in the control register 1.
{Refer to the reset backup circuit for the backup).

WR 'j
CS -—L
sck {mock 8 bit | Clock 8 bit J——FCIock 8 bit |

Address of 1 Address of 10

Sin minute digit minute digit
{0010} s set (0011} 15 set
Address of 1 minute Address of 1 minute
Sout digit 15 ouplutted digit and data
with addition of with addion of
+ 1 are outputted + 1 are outputted
Fig. 32

TM-742 Al742 E[942 A

e The address data i1s outputted
Setung of the address 1o be read at the next clock cycle

sout L2000 DT DDD0DDDE

Fig 28 Read timing Aﬁ_dress entered in Sin Data

"
1

cS

sck | Clock 8 bit}—] Clock 8 bit|—| Clock 8 bit]— Clock 8 bi]
ddress o
L_~_——/ minutes digit

(0011) is set

Address of 1
Sin minute digit
(0010} is set

Address and data
of 1 minute
digit is ouptutted

Address and data
of 1 minute

Sout digit is ouptutted

Fig. 29

WR

(o}
Sin Don’ ¢t Care mm@ A3

Counter address

Don’ t 'Carae

Fig. 30 Counter write timing

TN O 0 © 00 0 0.0 S

Register address  Data given to
the register

Fig. 31 Register write timing

WR

CcS -—l
SCK Clock (8 baty

Ciock {8 bit}

. Address (0010} of control
Sin register 1 and data |
to be written are set
Address of control
Sout register 1 and written

data are outputted

Fig. 33
23



TM742AI742E/942A
CIRCUIT DESCRIPTION

24

PANEL UNIT
¢ KEY ROTARY ENCODER INPUT CIRCUIT

Each key of the panel unit is inputted in one port.
Moreover, the rotary encoder is directly inputted in the
MICrOprocessor.

¢ DISPLAY CIRCUIT

The display circuit consists of two LCD dirvers locat-
ed at the panel unit and their peripheral circuits (Figure
34), and all processings are carried out by the microcom-
puter located at the panel side.

The LCD features dynamic lighting up with 1/2 duty,
and the lighting up contents are sent from the CPU (IC1:

HD404719A26H) to the LCD by serial data transfer.
The LCD display consists of 158 segments.

¢ DESCRIPTION OF THE OPERATION

Normally, the CLOCK line is stuck at “‘L’" and the
DATA line is stuck at ""H"".

Since the shift register consists of 160 + 160 bits

= 320 bits in series, it must be given 320 bit data every
time.
For the ENABLE signal to be outputted, the DATA line
is switched H/L 4 times at the point (A) (B), with the
CLOCK line stuck at “'H‘* after transmitting 320 bits for
MSM5265,

CLOCK
@ LOAD -
DATA @ ?QTA MSM5265® ?:TA MSMSZSS@
[ © 160b st gﬁ;A 1600 it
SEG1 SEG?
EJCK QJ g C gl sséso se—:(‘ieo
K Q K Q
CLR CLR
LCD
Fig. 34 Display Circuit
e DIMMER CIRCUIT
The dimmer circuit changes the brightness of the 2505138 1) o
lamps in 6 steps 1 T g ot
Figure 35 shows the dimmer circuit, which is buiit into 43 X ; { @ |es
the IC114 (HIC). #E o | ole
A voltage changeable in 6 steps is outputted from the 1c1 s o |ac
LB port through the combination of the various LB ports o= . iy
{Q1 to Q3) of the shift register. (Refer to the Shift Register scante Llee  osf oix
Port Table for the logic). S 4
The display does not light up when the power is turned ]
OFF, because the LB line is switched by means of the M 1)
LB switch: Q2. susoater
oS
7 o3
e Control band LED lighting circuit ik ik
The LED brightness is changed by switching the 7 a3
current to one of two ports for each LED. 1t is changed

in two steps corresponding to lampdimmers d1, d2, and
d3, d4.

Fig. 35 Dimmer Circuit

q
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CIRCUIT DESCRIPTION

@ Squelch volume input

The squelch volume for each band works by convert-
ing the voltage output by dividing 5 V applied to the
variable resistor at the analog port of the microprocessor,
and so reads the rotation angle. If the rotation angle
changes, a command corresponding to the value is sent
to the control unit.

CONTROL UNIT
* RESET BACKUP CIRCUIT

The 'L’ level pulse with duration of approximately
20ms is outputted by the RESET IC (IC12) and the RESET

SW {Qb) when the power is turned ON. The CPU is reset
by means of this pulse.

When the power is turned OFF, the voltage drop of
the 13.8V line is detected, Q6 of the backup circuit turns
OFF, Q9 turns ON, and the IRQ terminal is stuck at the
"L level. As a result, the CPU gets in the backup oper-
ation. At that time, the voltage VDD is supplied by BAI
vis R24/D1. Moreover, the backup circuit is also connect-
ed to the clock IC: IC6 (S-3520CF) |, and it gets in the
access inhibit {(backup) state when the "'L"’ level is en-
tered. Refer to the Port List for IC8.

D3 .
13.8vV — IC3
+
; C?>2;C31

R33 I

DS

To IC2, 6 Vec
D1 A
% vDD
"""""" 2 R3O0
U < 1C1
R24
CcPU
Bat .
7; : RESET
os | ]
c25
1c12 ——
c27
R31 c26
I
Reset circuit NM

-

Reset backup circuit

R29
Q6 Q@3 D2
rR28 ;Cze R70

Fig. 36 Reset Backup Circuit

e MICROPHONE/KEY INPUT CIRCUIT

The UP/DOWN keys and the function keys of the
microphone are connected to the analog inputs of the
microprocessor, and the various functions are operated
by the voltage applied when the key is ON. (Figure 37)

R4
RS

R6
A

<

P8I
P82

>0
N

20
i

<
<

\j

o 25%

PTT UP DOWNY

& b

100K
100K

b 4
W\
N

CALL VFO MR PF

Fig. 37 Microphone key input circuit

1RGO
L To IC6 ""POW"’
e SHIFT REGISTER

Processing of the dimmer, squelch and level functions
is carried out by passing serial data from the microproces-
sor through the shift registers located in IC113 and IC114
(BU4094BF).

The dimmer and the squelch levels are set by 24-bit
control, by using 3 shift registers.

The first 8 bits of the 24 bits are the dimmer level setting
data {shift register C), and the remaining 16 bits are the
squelch level setting data (shift registers A, B).

(Figure 38)
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More than 200 ns

Dimmer data Squelch data >
Data ’ Data of shift Data of shift ’__M
register C register B register A
CK
Clock Clock Clock
Clock
{8 bit) (8 biv {8 biv) MSB tsu Lss
DA
th
Enable
Built up at tast Q8 Q7 @6 Q@5 Q4 Q3 Q2 Q1
Fig. 38
Shift register C Squelch data are
entered after this -
ES
th —— More than 40 ns -
tsu More than 125 ns Fig. 39

The dimmer level setting is carried out by using 3 bits
out of the 8 bits of the shift register. The remaining 5
bits (Q4 to Q8) are open ports, and they are stuck at "'H'"’
during data transmission. (Figure 39)

The squelch level is set by using the 16-bit data that

follow the 8-bit data used for setting the dimmer level.
(Figure 40)

Refer to the SHIFT REGISTER PORT SPECIFICATION
LIST for the port specifications of each shift register.

R More than 200 ns
MSB . LSB
su
DA > e
th
Q8 Q7 Q@6 Q5 Q@4 Q3 Q2 Q1 @8 Q7 Q6 @5 Q4 Q@3 Q2 A
- ~ AN v ,
Entereq in succession  ghif register B Shift register A
after dimmes data
ES ] l
Fetched m latch with “*H*’
th - More than 40 ns .
tsu —— More than 125 ns Fig. 40

SHIFT REGISTER PORT SPECIFICATION LIST (VOL, SQ HIC)
CONTROL UNIT (X53-346X-XX)

SHIFT REGISTER A 4094: BUILT INTO IC113

S. Reg
Port

)
Q1 PD__RDMUT RD mute
Q2 PD__SQAO BAND A squelch level adjustment (bit O)
o3 6 | PD__SQA1 BAND A squeich level adjustment (bit 1)
-

Pin

Port Data Name
No.

SA
VE

Bac
kup

Circuit
Function Terminal

name

0: ON 1. OFF RD MUTE

0: There is resistance 1: No resistance

0: There is resistance 1: No resistance

Q4 7 | PD__SQA2
015 14 | PD__SOQA3

BAND A squelch level adjustment (bit 2)
0: There is resistance

—_

: No resistance

BAND A squelch level adjustment (bit, 3)
0O: There is resistance

—

. No resistance

i 13 | PD._sana BAND. A squelch level adjustment (bit 4] _
Q6 - 0: There is resistance 1: No resistance
T BAND B squelich level adjustment (bit O)
Q7 12 | PD_SQBO 0: There is resistance 1: No resistance
BAND B squelch level adjustment {bit 1)
08 B J PD_SQB1 0: There is resistance 1: No resistance

1
1
|
%
;
|

-
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TM-742 AI742 E/942 A

CIRCUIT DESCRIPTION

Shfit registor B4094

S. Reg | Pin SA | Bac Circuit
Port | No. Port Data Name VE | kup Function Terminal
name
Band B squelch level adjustment (bit 2)
Q1 4 PD_S0B2 0: There is resistance 1: No resistance
BAND B squelch level adjustment {bit 3)
Q2 b PD._SQB3 0: There is resistance 1: No resistance
BAND B squelch level adjustment (bit 4)
Qs 6 PD_SQB4 ] 0: There is resistance 1: No resistance
BAND C squelch level adjustment (bit O}
Q4 L PDsQco 0: There is resistance 1: NoO resistance
BAND C squelch level adjustment (bit 1)
Qs B 1ﬂPD'—SOC1 0: There is resistance 1: No resistance
BAND C squelch level adjustment (bit 2)
Qs J 13 | PDSQC2 : 0: There is resistance 1: No resistance
BAND C squelch level adjustment (bit 3)
Q7 12 | Pb_s0C3 | 0: There is resistance 1: No resistance
BAND C squelch level adjustment (bit 4)
08 1; PD__SQc4 ] 0: There is resistance 1: No resistance
Al bits are stuck at “"H’’ (H’IF) when MON! ON.
Data coming from the panel are inverted when they enter the shift register.
CONTROL UNIT {X53-346X-XX)
SHIFT REGISTER C 4094: BUILT INTO IC114
S. Reg | Pin SA | Bac ' Circuit Ter-
Port | No. Port Data Name VE | kup Function minal
| name
Q1 4 -1 pPD For dimmer level adjustment {Bit O)
L - Refer to the table below for the logic.
For dimmer level adjustment (Bit 1)
Q2 5 | PP— Refer to the table below for the logic.
For dimmer level adjustment (Bit 2)
Q3 6 | PD— Eefer to the table below for the logic.
Q4 7 PD__ Open port, the bit is stuck at "' 1"
Qb 14 | PD__ T
Q6 13 | PD__ T
Q7 12 | PD__ T
a8 | 11 | PD_ 1

Data coming from the panel are inverted when they enter the shift register.

Port logic versus dimmer level correspondence lit

Dimmer level Q3 (bit 2) Q2 (bit 1)J Q1 (bit 0)
a1 | 0 1 0
d2 1 0 1 1
a3 1 0 o
d4 1 0 1
d5 1 1 0
d6 1! 1 1

27
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1/0 PORT SPECIFICATION LIST
CONTROL UNIT (X53-346X-XX): IC1 (HD6433388A04F)

RES [}
XTAL
EXTAL
MD1 [4 ]
MDO
NI [s_]
STBY
Vee (3]
P52/SCKO 9

P51/RXDO [10]
PS0/TXDO i

Vs 12

POT/WAIT RER
P96/ ¢ ]
P9S/AS 5]
PO4/WR (16 |
PI3RD o]
P92IRQD 18]
P9IRQL Go ]

POO/RQI/ADTRG [20 |

CIRCUIT DESCRIPTION

g I8
€ 2 g

o~ 0 T — —
2 B & 8§ 8§ e84 ¢ 88 5 £ §
283 e sy s R S8sfgSsagezZ 8
EERERIRE S oL 2R & &
[l [#] (=l 1Tl [ (] ] ] 7] [0 o1 e ] e [ 2] ][] []

=l (e[ lal | 2l |s] el ol lof [=] la wi ol el ool o
NﬁNnN SR RIS E B
o =~ + n

(Top View)

3

[60 ] PsO/FTCI

59 | P61FTOA

| 58] poz/Fria

1571 peyrrm

[56] pearmic

[55] P65/FTID

154 ] pes/FTOBAROS
(53] P6IRQT

52 | AVee

51
50

i
""'

P70/ANO .}‘
P71/AN1
49 | P72/AN2
48 | P73/AN3
47§ p74/ANA
46 | P75/ANS

PT6/ANG/DAD
44 | PTIANT/DAL

43 | AVss

[ 2] Paorrcio

_T_l] P41/TMO0

e s

28

< »v o 0w o o= oo S22 E § é g é %
SEENEFE R ERENEEREEE
HD6433388A04F 1/0 PORT LIST: IC1 Q _@h
( ( Circuit "
nCOM Port Name 1/O Pull | Back Control Terminal
Port up up name
|
RES P__RES Reset terminal 0: Reset state 1: Ordinary state |
MD1 P__MD1 | Operation mode (Mode 2) setting. Set to 1 ‘
Sl . _
MDO P__MDO | Operation mode {Mode 2) setting. Set to 0
- [ ——— N
STBY I Set to 1
PA100 P__AO 0] ] External RAM, 1/O Expander Address
P11
Al P__A1 O 1 )
I SR
P12 :
Ay | PA2 | 0 Pl C




TM-742 Al742 E/942
CIRCUIT DESCRIPTION |

HD6433388A04F1/O PORT LIST

% i ] Circuit

'”'gOM Port Name 1/0 Pult | Back Contents Terminal
ort up up
J name
P13
A3 P__A3 6] | External RAM Address
B B
PA1 44 P_A4 0 R
|
T; P_A5 0 Lot
"o | P_AE o | t
. -
Q}’ " PA7 0 e
F’Azg P__A8 0 bl
PAQJ P_A9 0 Il
’)3 has | Pato 0 I
Zf? P__ATT o R
i?;’ P_A12 0 R
| P25 , 1
" oo | P_RAMCE2 0 || External RAM CE2 CE2
®
{ P26 External RAM CE1
:; Ala | T—RAMCETT 0 Input composing AND with P__RAMCE12 CE
p27 External RAM CE1
atls | P—AAMCET2 O Input composing AND with P__RAMGE11 f
P30 :
i DO P_DATO /O ! External RAM, /O Expander data
|
[ —
! PD311 P__DATI /0 i1
| .
r F’D?>22 P__DAT2 1o Pl
) o | eas
’l s 53 P__DAT3 110 [ 1
. ] |
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CIRCUIT DESCRIPTION

HD6433388A04F1/0 PORT LIST

30

{ Circuit
“gogn Port Name /0 IZuII BSCk Content Terminal
or P ! p name
PSj' P__DAT4 e} | External RAM, /O Expander data
P35
D5 P__DAT5 /O | 1
’_5/_1 ___‘H__).__—_L
P36
D6 P__DAT6 1{e] | T
P37
D7 P__DAT7 110 | T
P40 Clock chip select 0: Selected state
T™MC1o | P—CKES 0 ‘ $3520CF CS 1: High impedance
P41 Clock data input
Tmoo | P—CKSOUT ' $3620CF SOUT
| c
P42 lock write select 0: Write
TMRIQ | P—CKWR © ' S3520CF WR 1: Read
| S R -
P43 Clock data output/CTCSS Unit Data
Tment | P—CKSIN 0 ! S$3520CF SIN
. L
Stuck at the 'L"" level
P44 ""Beep’’ sound output -
T™MO1 P__BEEP 0 | terminal (Effect sound) whe‘rll there{z’ is no output of Bz
the ""Beep’’ sound.
— e r
P45 Power switch. 0: Power ON
TMRI0 | P—TSW O . 1. Power OFF PSW
] —
P46
PWO P__TONE 0 | Sub-tone
L__—‘ S S
P47 P CKSCK o Clock synchronism signal output (S3520Cf SCK}/Serial—
PW1 — Parallel conversion {HD74HC165F)/CTCSS Unit Clock
P50 .
TXDO P_SO 0 [ J Panel microprocessor Sl
I S e
Pol P__SI | LY Panel microprocessor SO
RXDO
[ . .
P59 Parallel— Serial conversion (HD74HC165F) input
SCKO P_Q165 ! Destination, repeater function provided/not-provided,
FAN SW, etc.
T |
P60 | p_pTDAO 110 DTMF Data (D4/Q1)
FTC1 -
P61 | p_pTDAT 110 DTMF Data (D3/Q2)
FTOA -

BNy WD W

e i

0o
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CIRCUIT DESCRIPTION

HD6433388A04F I/0 PORT LIST

) Circuit
»COM Port Name 1/0 Pull | Back Content Terminal
Port up up
name
P62 | b prDA2 110 DTMF Data (D2/Q3)
FTIA | — :
P63
P__DTDAS3 110 DTMF Data (D1/Q4)
FTiB
P64 . DTMF detection 0: Nb signal
Fic | P—STP (LC7385 StD) 1: Signal detected bV
P65 DTSS unit switching
P__DTSEL O 0: Detection output DTSEL
FTID ~
1: MIC
P66 DTMF tone generator TC35219 TOE
FTOB P__DTCE 0 0: No output CE
IRQ6 a: Tone output
P67 DTMF receiver LC7385 TOE
IRQ7 P__DTOE O 0: High impedance EN
1: Enable ‘
P70 Mic. DOWN MR, PF
Ano | P—DOWN O e (Port shared with RXD1)
P71 Mic. UP CALL, VFO
ANt | P—=UP ¢ (Port shared with SCK1)
P72 . .
P_ALTA BAND Unit A ALT input
AN2
P73 | p_ALTB BAND Unit B ALT input
AN3
P74 p_ alTcC BAND Unit C ALT input
AN4 P
P75 P__SMA BAND Unit A S meter input
ANS — meter npu
P76 . .
ANG P__SMB | BAND Unit B S meter input .
P77 | p_sMmc | || BAND Unit C S meter input
AN7 — pu
]

31
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CIRCUIT DESCRIPTION

HD6433388A04F I/O PORT LIST

. Circuit
#COM Port Name 1/0 Pull | Back Content Terminal
Port up up name
| ]
0 CTCSS: Unit Enable conenection check
P80 P_ET | ® | 0: CONNECT ET
1: NO CONNECT
CTCSS DETECT 0. Tone coincidence SDO
P81 P_CTCSS I l 1: No tone coincidence
|
P82 | P__MMUTE 0 Mic MUTE o
- " — |
CONTROLLER CHECK 1
P83 | P_KBRD ‘ A NEW KENWOOD BUS (RD} KBRD
P84
pP__KBSO NEW KENWQOD BUS (SOY O
X1 (P_PTT) Vo | e Mic. PTT 1 KBSO
JRQ3
)__; g’_____
P85
NEW KENWOOD BUS (S} 1
XD | P& ' * ! Shared with Mic. DOWN terminal (ANO) KBSI
|
P86
NEW KENWOOD BUS (Clock) 1
SCK1 | P_KBCK S Shared with Mic. UP terminal (AN} KBCK
IRQ5
— —
P90 ) ]
ADTRG | P__RPTON 0 || Jperation of REFEATER O- OF
IRQ2 :
- |
P31 Clock reference signal input
irRq1 | P—TPOUT ' ' S-3520 TPout
| : — l_‘—‘T
P32 P VEF | Power check 0: During backup
IRQO T 1: During operation
' I L
P93 External RAM, 1/O Expander read control signal
RD P__RD ¢} | O: External read
1: Inhibit
I T
P94 Externla RAM, l/O Expander write contro! signal
WR P__WR O | 0: External read
J 1 Inhibit
| |

. Pull-up only when checked by software. (Care must be taken, because P__ET is stuck at “'H’" during check).
: Pull-up only when stuck at “"H'", during input with software.

: Pull-up with hardware.

: Pull-down with hardware.

}oo[>

-
—
i




| TM-742 AI742 E[942 A
3 CIRCUIT DESCRIPTION | |

1/0 EXPANDER PORT SPECIFICATION LIST
g CONTROL UNIT (X53-346X-XX)
CXD1095Q 1I/O PORT LIST IC101

uort \ 110 \ Backup \ Content Circuri]ta:;minal
PAO 1 Operation unit switching of CTCSS "1 cTcC1 |
‘ Operation unit switching of CTCSS "1 CTC2 j
0 Detection output connection unit switching *3 | RD1
Detection output connection unit switching *3 RD2
PA4 Operation unit switching of DTSS *2 DTS
PAS 0 { Operation unit switching of DTSS "2 DTS2
PA6 ( FAN ON/OFF 0: OFF 1: ON FANSW
PA7 Power switch other than 5C 0: OFF 1: ON PWS2 B
PBO Volume, squelch HIC Data VOLSQDA |
gj{. PB1 Volume, squelch HIC Clock VOLSQCK
o) }
PB2 Saueleh Enacie 7 Dats lorehed in fatch SQES
PB3 - Electronic volume 2 Enable. Data latch at (1—-0) VOLCSA
PB4 Electronic volume 1 Enable. Data latch at leading edge (1—0) VOLCSB
BEEP MUTE BAND A _
PB5 0: MUTE OFF MUTEA
1: MUTE ON
! 0 BEEP MUTE BAND C
Sl PB6. 0: MUTE OFF MUTEC
0,,;;1; 1: MUTE ON
i BEEP MUTE BAND B
PB7 0: MUTE OFF MUTEB
1: MUTE ON B
pPCoO BAND Unit A busy input 0: BUSY 1: CLOSE SCA J
PC1 | L BNAD Unit B Busy input 0: BUSY 1: CLOSE SCB
i PC2 BNAD Unit C Busy input 0: BUSY 1: CLOSE Scc
1 PC4 BAND Unit A shift Register Enable ESA
J]g’ PC5 1o BAND Unit A PLL/Shift Register Data ™1 DTA
2 PC6 BAND Unit A PLL/Shift Register Clock* 1 CKA
" PC7 | BAND Unit A PLL Enable "1 EPA 3}
PDO B BAND Unit B Shift Register Enable ESB
PD1 1o BAND Unit B PLL/Shift Register Data *2 DTB
i PD2 | BAND Unit B PLL/Shift Register Clock*2 CKB
f_ PD3 BAND Unit B PLL Enable *2 EPB |
PD4 BAND Unit C Shift Register Enable ESC
PD5 1O [ BAND Unit C PLL/Shift Register Data *3 DTC
PD6 BAND Unit C PLL/Shift Register Clock*3 CKC
PD7 BAND Unit C PLL Enable *3 EPC

33
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CIRCUIT DESCRIPTION

CXD1095Q {/O PORT LIST

Circuit terminal
Port 1/0 Backup Content
name

Shift Register (HD74HC165F) S/L terminal
PEO 0 0: Latch asynchronous with clock LOAD165
1: Latch at loading edge of clock

AF MUTE BAND A
PET 0] 0: MUTE OFF
1: MUTE ON

AF MUTE BAND B

PE2 0 0: MUTE OFF
1: MUTE ON
T % F
AF MUTE BAND C ‘) i
PE3 0 0: MUTE OFF :
1: MUTE ON

"1, *2, *3 Types of band units

. FNumber after
BAND Unit EP X CK X DT X Unit No. ]
conversion

No unit 0 0 0 0 0 ) i
28 MHz BAND 0 0 1 1 1
50 MHz BAND 0 1 1 3 J 2
144 MHz BAND 1 1 0 6 J 3
220 MHz BAND 0 1 0 J 2 [ 4

—

430 MHz BAND 1 0 1 5 5 J
1200 MHz BAND 1 0 ( 0] 4 6 - )

NOTE: X is A, Bor C
The number after conversion is used on the program

1, %2, *3
CTC2 CTC1 CTCSS opcration unit
DTS2 DTS1 DTSS operation unit
RD2 RD1 Detected output connection unit
0 0 A
0 1 B
1 X C
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CIRCUIT DESCRIPTION

ﬂ( ’ TERMINAL LIST OF CLOCK IC (S-3520CF)
4 CONTROL UNIT (X53-346X-XX)

l‘{ 1 SERIAL TIME CLOCK (S-3520CF): IC6
f Terminal H8/337
eerlna Name Function connection
0. ) terminal name
Synchronous signal input terminal of serial 1/O
4 SCK. Y gnet mp P47
8 clocks/cycle
Serial address/data input terminal
5 Sin i . P43
Entry of address of counter or address/data of register/RAM.
9 Sout Serial address/data output terminal. ' P41
Write selection terminal.
4 6 WR WR= "L": Write P42
WR= ""H'": Read
AT 4
Iq ’ Chip select terminal
] 11 cs CS= ""L"": Selected state P40
CS= ""H'": Sout gets at high impedance state
: System power supply leading edge check signal.
i 10 POW Connected to power down detection circuit Stuck at “"H’" when PDW is not used
| Access disable irrespective of CS when fixed PSW= “'L'". {Sout, TPout get at
high impedance state).
;1.-_ N 8 TPout Reference signal output terminal, 1 Hz/1024Hz switching output. P91

The contents of the counter and the register can be
read and rectified by handling the 4-bit address and data

Control Unit (X53-346X-XX): IC6 (S-3520CF)
ADDRESS CORRESPONDENCE LIST

Address Clock mode J as a set. The addresses are allocated as shwon in the
v 0000 1-second column counter J
i
i 0001 10-second column counter J REGISTER CONTROL
1 e MODE SETTING REGISTER
% ’ 0010 T-minute column counter Switches the clock mode and the SRAM maode, and
! 0011 10-minute column counter resets the system.
T | 0100 1-hour column counter MODE SETTING REGISTER (MODE, 1111)
i
0101 10-hour column counter D3 D2 D1 Do
| SYSR | TEST | WMs1 MSO
i 0110 Day (of the week) counter
d O fixed Clock mode selected
1 0111 1-day column counter s
| 00" entered
1000 10-day column counter
1001 T-month column counter SYSR is used to clear the counter and the register. The
1010 . 10-month column counter sysFem is reset when |.t |§ stuck at 1 g and gets at the
ordinary mode when it is stuck at "'0"".
1011 1-year column counter MSO and MS1 are used to switch the mode. Since the
B 1100 10-year column counter clock mode is used this time, *'0"""'0"" is entered in these
»)\_.- § registers
7| 1101 Control register 1
i CONTROL REGISTER 1 (CNT1, 1101)
N> 1110 Control register 2
) ’ D3 D2 D1 DO
| 1117 Mode setting register TPS J 30ADJ ‘ CNTL‘ 24/12J

1 1
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CIRCUIT DESCRIPTION

TPS is used to select the reference signal output wave-
form, 1 Hz is outputted when itis 1", and 1024Hz is
outputted when it is **Q’", Since 1Hz output is selected
this time, it is stuck at ""1"".

30ADJ is used to carry out * 30-second adjustment,
and *30-second adjustment is carried out when it is
stuck at **1’". The operation gets at the ordinary mode
when it is stuck at 0",

CNTR is used to reset the counter. The operation gets
in the reset mode when it is stuck at "’ 1"’, and after that
the content of the specified counter is reset. The opera-
tion gets at the ordinary mode when it is stuck at *’'0"".

24112 is used to switch the display mode. The 24-hour
display mode is selected when it is stuck at *’1"’, and
the 12-hour display mode is selected when it is stuck at
o

3

mode is selected.
¢ CONTROL REGISTER 2

This is the flat used to detect the state when the operation
is in the clock mode.
CONTROL REGISTER 2 {CNT2, 1110)
D3 D2 D1 DO

| stTA | DET [ o0 0

STA is used to check the end-around carry of the time and
the calendar. It is stuck at """ when end-around carry is in

progress, and at "'0”" when there is no end-around carrry.

DET is used to check the power ON clear detection. It is stuck
at 1" when power ON clear is detected, and at "'0"’
ordinary mode. '

LIST OF TERMINALS OF THE PARALLEL—SERIAL CONVERTER IC (PARALLEL IN, SERIAL OUT)

CONTROL UNIT (X53-346X-XX)

8-bit Shift Register (HD74HC165F): IC7

Terminal Name Function FIIO !Expander
No. terminal name
Data shift/load selection terminal ,yj‘,lf,"
S/L= "'L"": Data entered in the 8 inputs (A to H) are stored in the vari-
1 S/L ous registers, asynchronously with the clock. PB5S
S/L= ""H'": Successive shift operations are carried out at the leading
edge of the various flip-flops.
2 CLOCK Data shift synchronization signal input terminal PB1
D Paralfel input terminal {bit 3). Destination data (bit 3)
14 N i
{P_B3) 0O: Destination bit *'O
1: Destination bit "1’ @/}'
C Parallel input terminal (bit 2). Destination data (bit 2)
13 o e
P__B2) 0: Destination bit *'0
1: Destination bit *'1"’
B Parallel input terminal {bit 1). Destination data {(bit 1)
12 s Sty
(P_B1) 0: Destination bit 'O
1: Destination bit "*1""
A Parallel input terminal {bit 0). Destination data (bit 0)
11 . iy
(P__BO) 0: Destination bit 'O
1: Destination bit 1"’
| QH Serial data output terminal PC3
# 10 St Serial data input terminal
6 H Parallel input terminal (bit 7). Existence of repeater function
(P_RPT) 0: No repeater function
L’ 1: Repeater function
5 G Parallel input terminal (bit 6). FAN delay time setting (bit 1) “"
{(P__FANDL I} *1 The time is set in combination with terminal No.4. ‘

g

This time itis stuck at '’ 1"", because the 24-hour display - j

W
¥

in ﬂ'@ i




TM-742 AI742 E[942 A
' CIRCUIT DESCRIPTION

8-bit Shift Register (HD74HC165F): IC7

N,
) -
J' - Terminal Name Function /0 Expander
No. terminal name
4 Foo Paralfel inptu terminal (bit 5). FAN delay time setting (bit O)
1 (P__FANDLO! *1 The time is set in combination with terminal No.5.
£ Parallel input terminal (bit 4). Transmission remodeling data (bit 4)
3 0: Remodeling
{P__MDFY) .
1: No remodeling J
il

*1 FAN Delay Time setting input
! FAN control P__FANDL 1 " P_FANDL 0
' Permanently ON when POWER is ON 0 0

ON during transmission J 0 1

. . . ’7

ON during transmission + ON during 1 1 0

minute after and of transmission

ON during transmission + ON during 2 ] 1

minutes after end of transmission

. e TIMING CHART CLOCK Wwﬂml—

SHIFT/LOAD
A L
B 0
B H
:‘ {1 T LR R T TR R T B R T L LR TR T T D R P LT
i
] C H

D L
0
i E i
': 0 ...............................................................................................................................................
b

o L

0

] L
i 0
{
| I I
)!! 0 ...........................................................................................................................................
|

OUT PUT QU H L LimtLiw il

il 3

. \ |~ Since S/L is stuck at “H",
data are outputted from QH

LOAD at the leading edge of the clock. 37



TM-742 A742 E/942 A
1/0 PORT SPECIFICATION LIST CIRCUIT DESCRIPTION

DISPLAY UNIT (X54-3130-11): IC1 (HD404719A26H)

$272%3%2 B8:fugssliiac

8 :22808c3f583333:5535¢8¢2 5

e A A A A A A O A - A A A A R - A A

=[[#] (= [ ] (<1 =] <] ] =] (=] 2] [2][=] ] [l ][] [ ][]
RD3/AN7 R81/INTS .
AGND "59 | R8O/INT4 @ﬂi i
RESET [3_| 58 | R73/INT3 o4
0scC1 4 57 R727NT2
05Ca s | 56 ] R71/NTI
GND s E R70/INTO
cLL 7 34 | R63/TOE2
cl2 3 [53 1 Rearror
TEST 9 z‘ R61/Vref 7
v  [1] HD404719A26H 7511 reocomp J
Do 11 50 | rs3
D1 , 49 | R52
D2 (3] 48 | R51
D3 14 47 .R50/Vdisp
D4 ‘ 46 | R43
D5 45 | R42 .
D6 : 44 | R41 @' I
D7 43 | R40
D8 19 42 | R33
D9 [20 ] ilj R32

GIEIEE

32
ER
5]
5]
e |

37

38

39

&

SRR e

o 2 4095
a o o 9~

D10
D1l
D12
RO
RO
RO
R1
R11
R20
R21
R22
R23
R30
R31

38




TM-742 A/742 E/942 A
CIRCUIT DESCRIPTION

fT - . HD404719A26H 1/0 PORT LIST: IC1
PIN n COM Port name o Pull Content
NO. Port PS PS Up
: ON OFF
1 RD3/AN7 | | GND (DONT USE)
2 AGND GND
3 RESET | | O swu | RESET
4 0SCi I [ 4 MHz Xtal @
5 0SC2 0 0 4 MHx Xtal @
6 GND GND
7 cLs | | NC  {Veo)
8 CLe 0 0 NC  (OPEN)
9 *TEST | | 5V (5M)
10 | Ve 5V (5M)
11| Do PDoPSW | | PSW  L: ON
12 | b PDOVFO | | VFO
13 | D2 PDOMR | | MR
14 | Ds PDoCALL | | CALL
15 | Da PDoF | | F
| 16 | Ds PDOBELL | | BELL
17 | De PDOTONE ! | TONE
]im[ 18 | D7 PDOREV | ! REV
19 Ds PDoDTSS I I DTSS
20 | Ds PDOLOW | | LOW
21 | Do PDOMUTE ! | MUTE
22 | D PDoLINK | | RC
i 23 | D2 PDOMHZ | | MHz J
| 24 | Dus PDOCSA | | C SEL A |
f; 25 | Dus PDoCSB | | C SEL B
’ 26 | Dis PDOCSC | | CSELC
I 27 | ROo PDoBSA | | B SEL A
W 4 28 | RO PDoBSB ! ! B SEL B
\_ | 29 | RO2 PDoBSC | | B SEL C

39



TM-742 AI742 E[942 A
CIRCUIT DESCRIPTION

HD404719A26H 1/O PORT LIST: IC1

-
F /0
PIN x COM Pull
NO. Port Port name PS PS Up Content
ON OFF
B
30 | RO3/AN7 J | I NC (Vo)
31 Rio 0 ow | CS LED A GRN (D "I
| 32 ' Ris 0 ofL) J CS LED A GRN @ *I
33 Rl2 0 o) \ CS LED A RED (@ *I
34 Ri3 0 oIL) f CS LED A RED (@ "I
| |
35 | R2o 0 oL CS LED B GRN (@ *I
36 R21 0 J oL CS LED B GRN @) *I
u
kL JrRzz 0 J ofL) CS LED B RED (@) *I
| 38 R23 0 oIL) CS LED B RED @ *I
.|
L
39 R30 J 0 oIL) CS LED C GRN @ *I
40 R3: J 0 J oL CS LED C GRN (@ *|
I —
41 J R32 0 ofL) CS LED C RED (D "I
42 R33 0 o(L) CS LED C RED @ *I
43 Rdo 0 o) Function LED  L: ON H: OFF
44 | Ra 0 ofL) NC  (OPEN)
46 R42 ~ | oW NC  (Vee)
46 R4s — rom NC  (Vce)
47 R0/ Vdisp J | i NC  (GND)
48 R51 | | NC  (GND)
49 | RB2 J ! | NC  (GND)
50 | RB3 J | L L NC  (GND)
51 R60/COMP 0 | DISPLAY CK
52 R61/Vref 0 | DISPALY DT
53 R62/TOE: 0 | NC  (OPEN)
B 54 | R63/TOE: 0 1 NC  (OPEN)
55 R70/*INTo | i SHINT { N interruption)
56 | R71/*INT: | PULL 1 pg ( # Interruption)
DOWN
57 R72/*INT2 r ENCODERDT

40




CIRCUIT DESCRIPTION

HD404719A26H 1/O PORT LIST

/0
'E;'(')\I # Ffi)cr)tM Port name PS PS F:Ju;l Content
ON OFF
58 R73/*INT3 I ! ENCODERCK (N X Interruption)
59 R8o/*INT4 f ! | NC {GND)
60 R81/*INTs J I I ‘ NC (GND)
61 R82/S01 f 0 O(H) | SO
62 R83/Sh J | | S|
63 R9o0/*SCK j ! | SCK
64 R91/"SCK2 j I | NC (GND)
6b R92/Sl2 J I I NC (GND)
66 R93/S0O2 J | I T NC - (GND) %
67 RA0/ICTo ) O(H) T CLK OUT
68 RA1/ICT1 ! | I NC (_GND)
69 RA2/TOG | | N NC (GND)
70 RA3/BUZZ B | I NC (GND)
71 RBo/TOC | f NC (GND)
t 72 RB1/TOB ! | NC {GND)
73 AVce W 5V (5C)
74 | RCo/ANO J | 1 T VOL A
75 RC1/AN1 l 1 i VOL B
764‘r RC2/AN2 | \ I VOL C
L 77 RC3/AN3 ! 1 SQL A
78 | RDo/ANA | | J saL B
79 RD1/ANS | ! ( SQL C
80 {RDzlANG | J | J [ B VOLTAGE
O Pull-up with the hardware
*:  LOW active
*1: DIMMER contro! of the various LED of CSEL is carried out means of 2 ports. THe brightness is shown below.
Port OFF Dark Bright
® H L L
@ H H L

TM-742 AI742 E[942 A

a1



TM-742 AI742 E/942 A
CIRCUIT DESCRIPTION

LCD DRIVER {(MSM5265) LIST

DISPLAY UNIT (X54-3130-11): 1C201 No. 1 No. 2
IC Ic LCD SEG. ‘ LCD Ic Ic LCD SEG. LCD
Pin No. [Pin Name| com1 CcOoM2 Term. No. Pin No. Pin Name| com1 COM2 Term. No.
coMm1 4J S54 ® IMa ® mf 28 |
COM2 3 | ss3 ® Md | ® IMe 29 |
30 S80 |® INPHON|® REMOTO| 1 2 S$52 ® IMc | ® IMdp 30
29 S79 @ ON | ® TIMER 2 1 S51 @ IMb @ Mg 31
28 s78 ® OFF | ® ALRM 3 100 S50 | ® DTSS | ® REV 32
27 S77 @ TOT | ® ABC 4 99 S49 | ® 100Ka | ® 100Kf 33J
26 S76 | ® MUTE | ® APO 5 98 S48 | ® 100Kd | ® 100Ke 34J M ’i
' T 6 97 S47 | ® 100Kc 35
7 .
25 S75 ® s7 ® s5 7 96 S46 | ® cLkdp |@® 100Kdp| 36
24 S74 |® ON AIR| ® BUSY 8 95 S45 | ® 100Kb | B 100Kg 37
23 S73 ® L ® S 9 94 s44 | ® Burstl | ® Burst2 38
22 $72 @M ® s2 BEER 93 S43 | @® 10Ka | ® 10Kf 39 |
21 S71 ® 159 | ® s3 1 92 s42 | ® 10kd | @® 10Ke 40 M é
20 S70 ® s6 ® s4 12 91 $41 ® 10Kc | ® 10Kdp 41
19 S69 @ BELL 13 90 S40 | ® 10kb | ® 10Kg 42
18 S68 ® < ® ALT 14 89 $39 ® % ® F 43
17 S67 J ® IGbe 5| 88 $38 ® 1Ka @ 1Kf 44
16 S66 ® L- ® R- 16 87 $37 ® 1Kd | ® 1Ke 45 oz "F 1
15 $65 | @® 100Ma | ® 100Mf | 17 86 S36 ® 1Kkc | @ 05K 46 1
14 s64 | @® 100Md | ® 100Me | 18 85 S35 ® 1Kb | ® 1Kg 47
13 S63 | ® 100Mc 19 84 s34 ® +U ® co 48
12 S62 | @® 100Mb | @ 100Mg| 20 83 $33 | ® MRHa | ® MRHf 49
11 S61 | ® CONT | ® PTT 21 82 $32 | ® MRHd | ® MRHe 50
10 S60 | @® 10Ma | ® 10Mf 22 81 S31 | & MRHc | ® LOCK 51
9 S59 | ® 10Md | ® 10Me 23 80 S30 | ® MRHb | ® MRHg 52
8 S58 | ® 10Mc 24 79 S29 | ® MRLa | ® MRLS 53
7 s57 | ® 10Mb | ® 10 Mg 25 78 S28 | ® MRLd | ® MRLe 54
6 S56 ® > ® + \ 26 77 s27 | ® MRLc 55
5 S55 @®7T | ®ccss \ 27 76 S26 | ® MRLb | ® MRLg 56 \
| j 5/ @ :
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TM-742 AI742 E/942 A

CIRCUIT DESCRIPTION

DISPLAY UNIT (X54-3130-11): IC202 No. 1

‘]\’ (| - ' No. 3
i c | ic LCD SEG. LCD
Pin No. Pin Name| com1 CcoM2 Term.No.
75 $25 s7 S5 58
74 S24 ONAIR BUSY 59
73 $23 L S 60
72 S22 M s2 61
71 $21 1-5-9 S3 62
‘ 70 $20 S6 S4 63
wq{ 69 $19 BELL 64
“JE';-} 68 S18 < ALT 65
| 67 S17 IGa IGf 66
66 S16 IGd IGe 67
3 65 S16 IGe 68
| 64 S14 IGb IGg 69
ﬂ;! 4. 63 | 13 L- R- 70
62 S12 100Ma 100Mf 71
' 61 S11 | ® 100Md 100Me 72
60 s10 100Mc 73
' 59 S9 100Mb | & 100Mg 74
58 S8 CONT PTT | 75
) 57 7 10Ma 10Mf 76
_ 56 S6 10Md 10Me 77
55 Sb 10Mc 78 J
; 54 S4 ® 10Mb | ® 10Mg 79
l_f 53 s3 > + 80
iJ 52 S2 T ® C CSs 81
|= 51 S1 IMa IMf 82
i 48 | COM-A
l 49 | com-B
|

ic IC LCD SEG. LCD
Pin No. |Pin Name| com1 com2 Term.No.
coM1
COM2
30 $80 IMd IMe 83
29 $79 IMc IMdp 84
28 578 IMb Mg 85
27 | s77 DTSS REV 86
26 376 100Ka 100Kf 87
25 S75 100Kd 100Ke 88
24 S74 100Kc 100Kdp 89
23 S73 CLKdp 90
22 $72 100Kb 100Kg 97
21 S71 Burst1 Burst?2 92
20 S70 10Ka 10Kf 93
19 $69 10Kd 10Ke 94
18 s68 10Kc 10Kdp 95
17 S67 10Kb 10Kg 96
16 S66 % F 97
15 S65 ® 1Ka ® 1kt 98 J
14 S64 1Kd 1Ke 99
13 $63 IKc 05K 100
12 S62 ® 1Kb 1Kg 101
11 S61 +U co 102
10 S60 MRHa MRHf 103
9 S59 MRHd MRHe 104
8 S58 ® MRHc LOCK 105
7 S57 MRHb MRHg 106
6 S56 MRLa MRLf 107
5 S55 MRLd MRLe 108
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TM-742 AIT42 E[942 A
CIRCUIT DESCRIPTION

44

DISPLAY UNIT {X54-3130-11): IC202 No. 2

-

Ic IC LCD SEG. LCD

Pin No. |Pin Name| com1 comz |Term- No.

4 S54 MRLc 109 J
3 S53 MRLb | @& MRLg 110
111
2 J $52 © S7J © S5 112
1 S51 © ONAIR h© BUSY 113
100 S50 ©L | © s1 114
99 $49 © M © s2 115

—
98 548 © 1-56-9 © S3J, 116
97 S47 © s6 © S4J 117
96 S46 © BELﬂ 118
95 S45 © < © ALT i 119
94 544 © 1Ghe 120
93 $43 © L- | © R- 121
92 s42 | © 100Maf© 100Mf 122
91 541 © 100Md | © 100Me 123
90 S40 | © 100Mc 124
89 $39 | © 100Mb | © 100Mg 125
88 $38 © CONT | © PTT i 126
87 $37 © 10Ma | © 10Mf 127
86 S36 © 10Md | © 10Me 128
85 $35 © 10Mc 129
84 S34 © oMb | © 1OMJ 130
83 S33 © > J © + 131
——

82 $32 ©T © ccss 132
81 S31 © 1Ma © T™Mf 133
80 S30 © 1Md | © TMe 134
L 79 $29 © Me | © 1Mdp 135
78 $28 © 1Mbj© Mg 136
L 77 S27 © DTSI@ REV 137
76 S26 © 1OOKaT© 100Kf ' 138

No. 3
IC ic LCD SEG. LCD
Pin No. |Pin Nameg COM1 com2 Term. No.
75 S25 | © 100kb | © 100Ke 139
74 s24 | © 100Ke | © 100Kdp| 140
73 $23 | © CLKdp | 141
72 S22 © 100Kb h© 100Kg 142
71 S21 © Burst1 | © Burst2 143
70 S20 © 10Ka | © 10OKf | 144
i 69 S19 © 10kd | © 10Ke 145
I 68 S18 © 10Ke | © 10Kdp 146
67 S17 © 10kb | © 10Kg 147
L 66 S16 © = ©F 148
65 S15 © 1Ka © 1Kf 149
64 S14 © 1Kd © 1Ke 150
63 S13 © 1Ke © 05K 151
62 S12 © 1Kb © 1Kg 152
61 S © +u © co 153
60 S10 © MRHa | © MRHf 154
59 S9 © MRHd | © MRHe 155
58 S8 © MRHc | © LOCK 156
57 S7 © MRHb | © MRHg 157
56 S6 © MRLa | © MRLE | 168
55 S5 © MRLd | © MRLef 159
L 54 S4 © MRLc f 160
I
53 S3 © MRLb | © MRLg 161
52 S2
51 S1
-
| 48 | COM-A
49 | COM-B

W2
—— a

ik
il

7,
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TM-742 Al 742 E/942 A

CIRCUIT DESCRIPTION

¢ TONE OUTPUT

The TONE output is obtained by outputting, from
CPU, the pulse corresponding to the preset tone, and by
filtering it. (Figure 41)

CN2 R45 rR27
To “TO” port l ! l ! Pwo
~CP ] U
e 1c1

Fig. 41

¢ INPUT/OUTPUT OF CTCSS (OPTION TSU-7)

Data to the CTDSS unit is outputted by P80, P47 and
PA3. Moreover, since P80 has also the function of check-
ing the connection it becomes an input when the power
is turned ON, and after checking the connection it be-
comes an output. CTCSS does not turn ON when there
is no connection. Figure 42 shows the data transmission
format, and Figure 44 shows the data configuration. The
“L'" level, obtained when the tone is detected from the
CTCSS unit and its coincidence is confirmed, is entered
in P81 of the microprocessor, and then the squelch is
opened.

Each CTCSS unit is able to cope with 3 bands. This
operation is executed by switching the low frequency sig-
nal outputted by the band unit. (Figure 43).

1

|
Pa7CK MSB LS8
P43 D7

P80 ET 4‘

Fig. 42 CTCSS Data Transfer Format

LIST OF PORTS OF IC11: LC7385M

Band A
Band B
Band C

IC108, 109 (BU4053 BF)  Fig. 43
Tone frequency selection data of CTCSS FX365

(ool o[ o2 oo o o]

Example 8856Hz | 14 H H L L

(DTMF unit)

Fig. 44 CTCSS Data Configuration
e INPUT/OUTPUT OF DTMF

Data to DTMF is outputted by P66, 67 and P60 to
P63 of the microprocessor.

P60 to P63 are the data in the case of the encoder,
and tones corresponding to each data are outputted from
the TONE terminal) of IC10 (TCD35219F) while P66 is
stuck at “"H"".

As for the decoder, the detected signals correspond-
ing to each band are switched at IC108, 109, in the same
way as in CTCSS, and after that it passes through the
analog switch IC8 and is entered in the DTMF decoder

To CTCSS unit input

IC11 (LC7385M). When an effective tone is detected,

the terminal STD is stuck at ""H’*, and P67 of the
microprocessor is enabled. As a result, data are entered
in P60 to P63, and the coincidence with the preset DTSS
codes is checked by the microcomputer.

On the other hand, the input from the DTMF micro-
phone is read and controlled by switching the input of
IC11 by means of Q7 and the microprocessor. The ports
of IC11 are shown in the following table.

¢ PLL data output

The PLL data is passed through /O expander IC101
{CXD 1085Q) from the microcomputer and output to
each band unit with EP, CK, and DT signals and three
serial data items.

A PLL IC (M568760FP) is used in common with the
144 and 430 TX/RX units. Figure 45 shows the data con-
figuration. Figure 46 and 47 shows the PLL data trans-
fer format. :

Pin No.| Name 110 Function description J
1 INT t Non-inverted input of the input amplifier j
2 INT i Inverted input of the input amplifier
3 GS o] Output of the output amplifier Mbit 2bit
4 VREeF (0] Reference voltage output of Voo/2

o

Selects the output format of Q1 to Q4.
4) BiH i Binary {2 of 8} code when stuck at “"H*’.

Hexadecimal code when stuck at “'L'".

DN 11

T

TSI <

MSB LSB MSB  LSB

6 PD | LOperation switched to pweor down mode when stuck at ““H'".

7 osct t An osciallator circuit is composed by connecting a 3 569545MHz quartz oscillator between
8 05C2 o) these terminals.

9 Vss LPower supply terminal, normally OV

i N e D

Controls the 3 state output of Q1 to Q4.

Fig. 45 PLL Data Configuration

10 TOE l Enabled when stuck at "'H’.
High impedance when s(uck at L.
hnl o]}
12 C2
o} 3 state received data output
13 | | P
14 Qa J J
Stuck at “’H’* when the connection time of the effective tone pari esceeds the presst time
15 St [¢]
preset by the add-on CR.
16 ESt (o] Stuck at “"H’" when the effective tone pari is detected.

17 SuGT 4‘ jHe} The guard time is preset by connecting CR.

Power supply terminal. Normally 5V.

I




TM-742 Al 742 E/942 A

CIRCUIT DESCRIPTION

-«+——Data transfer direction 21BITx2
© ®@ ©  Reference oscillation © ©
DaDs DeDo ~ = = = - D frequency division ratio—»|

DATA

[21]20]10]18[17]16 15 sas3]v2[ 11 vo] o] 87 6] sTa]3]2] 1]

Do DcDs Da ——Comparison frequency division ratio—»|

[21]20]1918]v7[16]asTrafaas2] 1i[so] o] 8] 7] 6 [ s [a 3 2] 1]

coxk RRARRAFAARARRARRAAAAS  RRARRAAAARARRRARRARARARR

r

Of

RESET |
foer = 12800 + (8 x Reference oscillation Special bit function PLL data-to-bit relatiohship
frequency division ratio)
Bit Name H L BIT
Reference oscillation frequency D. | Data latch selection| Reference | Comparison | |APD
division ratio = 16000 / ., (kHz) A | 0 1 2 3
5 kHz .......... P =320 . .
6.25 kHz ... P = 256 D, | SW1 H: OFF L: ON 1CH 5 6 7 8
|D, | POWER switch | OFF ON 1OH | 9 1 10 L 11 | 12
Reference oscillation frequency 18BH 13 14 15 16
division ratio D, | Test Test Normal TR . — -
1234567 89111
000O0CO0OOT1TO11TO O (320
00O0O0O0OOOT1T O 0 (256)
171615141312111098 76 54 321
0 00O0O0OO0O0O01T0100000001405kHz
0000O0O0OO0O0O1T00000000O001006.25kHz
Fig. 46 M56760 PLL DATA
1F 1€ [10 |1Cc |18 | 1A 1F [ 1e [0 [1c [ 1B 1A Data Data | PLL
State POWER
- |6 |10 |14 |18 | 1 - | x | D |2 |2 |D, D, De | cmitet
- |7 |n |18 |19 | 2 - | x| 20| 28 | 22 | D, L | Nomal L ON
- |8 |12 |16 |20 | 3 - | x| 2 | 2|2 |D, H | Test H | oFf
5 9 13 17 | 21 4 X X 28 24 20 D,
For comparison frequency
1F |1 [10 [1c [ 18] 1a] Data | Outputport
- j2s 2 27 |22 ) D, D, D. | SW2 | sw1
- |2 20| 28 | 22 | D, L L ON ON
- 232 [ 2|2 o, | H L | OFF | ON
216 202 | 28 2 | 2° | D, L H ON | OFF
" For frequency divisi ti tti
fe] quency division ratio setting H H OFF | oFF
4‘ 20pSnun 20pSmin
RST j r 5
(D21) (D20) (D19) (D18) (p3) (032 (O1) Invalid :
......................... v l'd
Sl : dal : : ><
.......................... HH N
10pSmin 10pSmin
E—-—S ......................... :

lOEaniﬂ‘

Fig. 47 M56760 PLL DATA OUTPUT
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‘ TM-742 A/742 E/942 A
CIRCUIT DESCRIPTION

The PLL and reference frequency-division ratio data
input to the 1200 TX/RX unit are output from P21 (CK),
P22 (DT), and P23 (EP1) of the CPU. The reference
frequency-division ratio data (R) is output only when the
power is switched on and when 10 and 12.56 kHz
reference frequencies are changed.

19bit 16bIt
DT ' DT
MSB LSB MSB LSB
RST l
Fig. 48 PLL Frequency-Division Ratio Data Fig. 49 Reference Frequency-Division Ratio Data
Transfer Format Transfer Format

LsB D“Ty

pete 1 J2]3]a]s]6] 7] 8] 9 o] [i2]i3 [sa]1s |16 | 17] IBILSI

Control Co ; ::
:

Swallow counter 1 J: E

division rste A |20 | 2l | ZZJ 23[ 24| 25| ZBJ !

Main coun ter H :

division rete N _ ‘ ZT)‘ o1 22 23‘ 241 25 ‘ zs] 21 | 28 Wﬂ

Dummy

LSB {

Date T2l 3]l s[s[7] 8 e ie[n]re]isTue]is]is]

Control IEaj i.

Referense ,:

Counter division 20‘ 2\‘ 22‘ zal 24‘ 251726| 21‘ M 2\0\2_“‘ 2\&‘2|$|2sz

Fig. 50 Data Configuration
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TM-742 AI742 EI942 A
CIRCUIT DESCRIPTION

AF SIGNAL SYSTEM
e OUTLINE
Signals coming from the detected signal RA of each
band unit pass through the electronic potentiometer, are
added at the mute circuit and buzzer circuit, and after
passing through the speaker switching circuit they are
outputted to the power amplifier and to the speakers.
Each band has an independent AF signal, and any ar-
bitrary combination can be outputted through the speak-
er, depending on the position where the speaker jack is

plugged.

¢ VOLUME/BUZZER CIRCUIT

The angles of the potentiometers of the various bands,
that are located on the pane! unit, are transformed to 5
bit data through A/D conversion executed by the

-microprocessor of the panel unit, and are sent to the

48

microprocessor of the control unit. These data are out-
putted by the [/O expander: IC101 to IC112(HIC) as serial
data.

The buzzer sound heard when the key is pressed is
outputted from the IC(P44) of the control unit, MiXed
with the DTMF monitor output, and is outputted to
IC112.

1C112 carries out the LEVEL/MUTE processing of the
audio signal in conformity with the received data, and
after that the signal is outputted to the speaker chan-
geover switch: IC106. (Figure 51).

The volume level is set for the speaker output and buz-
zer sound ("’beep’’ sound) of each band, by using the
2 electronic potentiometers {MB87032) buiitinto IC112.

The data have 28 bit composition, with 20 bits used
to set the level. (The remaining 8 bits are used as com-
mands and other applications).

The data are fetched at the trailing edge of the clock.
(Figure 52).

[C112

CSA. CSB
BMA, CK
BMB. DT
BMC.

BPIN

BEEP
[C1

(Pa4)

Fig. 51

— } Upper 500 ns

cx UL

|
e
T

LSB

DA

CS1, 2

AQ
8Q
co

[C106

MSB8

Tswil

Data are fetched at leading edge of clock

Fetched in the latch
by the ieading edge

Fig. 52
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e SPEAKER SWITCHING CIRCUIT

Four speaker jacks are provided in total, one in each
band unit (rear) and one in the control unit (side).

As for the functions of the various terminals, the
speaker jack of the band unit outputs the AF-signal of
the band in question when the speaker is connected.

The speaker jack of the control unit outputs the sig-
nal obtained by mixing the remaining AF signals. This sig-
nal is outputted by the internal speaker when there is no
speaker connected to the speaker jack, Figure 53 shows
the main circuit.

When there is nothing connected to the speaker jack,
the signal is entered in the adder of IC103. The level of
the adder does not change, irrespective of the number
of signals {1 to 3) that are added.

For example, when one wants to mix the signals of
speakers A and C of band B and to output the obtained
result from the remaining speaker, it is possible to exe-
cute this operation by connecting with the jack of band
B and the jack of the control unit.

* SQUELCH CIRCUIT

Squelch can be preset at each band by means of the
squelch potentiometer located in the panel unit. The
sguelch potentiometer signal is converted to 5 bit data
through A/D conversion at the microprocessor of the
panel unit. :

Data are sent from the panel unit to the microproces-
sor of the control unit, and after data conversion they are
sent as serial data from IC101 of the control unitto IC113
(HIC). (Refer to the SHIFT REGISTER section for the
logic). D/A conversion is carried out at IC113 through
the combination of the shift register and the analog
switch, and the control voltage of IC110 is generated by
the RDSQ terminal to carry out the control of the RD line.
(Figure b4).

The setting of the squelch level turns the analog
switch ON/OFF by means of the b bit data of the various
bands (Refer to the LIST OF PORTS of the shift registers
A and B).

Since a resistance is connected between the two ter-
minals of the analog switch, the resistance value is
changed by the combination of the ON/OFF states of the
switches. The voltage level of the SQ output can be con-
trolled as a result. (Figure 55)

TM-742 Al742 E[942 A
CIRCUIT DESCRIPTION

________ L_____ There is in each parts

Jt

103 ~
l/ ! ___o_)‘ EXT $P)
4 >
Lo L"""":;O—T‘IMJ
L}
LT 4
g:.;_‘ 8 R132 To speaker jack of
> control unit, Internal
Bond € R133 !
AF o3 Speaker

e Power Aop.

]

1

! P4 1 Band A Speaker jack
Bans At < ' peaker jac

1 [\_1

1 i

|

CK
ES
DT (RDSQ)

SQA
soa>
BAND sac

UNIT
A~C
(PBO~2)

fC101

Fig. 54

CK

Shift register
ES>— DATA

—— _/K_—__,_)\ oT

| |
S

Analog switch

Fig. 55
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TM-742 A[742 E/942 A

CIRCUIT DESCRIPTION

Connector Connecting the Band Unit and
Control Unit

e QOutline
The pin assignments of the connector that connects
the control unit and band unit are common in three

bands. The band unitis also used to check which band
unit is connected.

1 12 1 12
OOOOOOOOOOOOJ FOOOOOOOOOOOﬁl

E B B S E S 8 8 S 5 A TMMETUDCETS S SRR

P g cC C B C L OOE STKOPCAQMADO

T
w
Fig. 56 Connector Connecting the Band Unit and Control Unit
Pin No.| Name Function Pin No. | Name Function

1 E GND 1 TO 67.0 to 250.3 Hz subtone output

2 B 2 MO Audio signal from microphone (including DTMF)

3 B 13.8 Vinput 3 ME Microphone ground

4 B 4 ES Shift-register enable output

5 SP AF signal'is output when speaker jack is 5 CK Shift-register PLL clock

connected.
6 E GND 6 DT Shift-register PLL data
7 SPSW | Speaker jack connection and detection. “H” 7 EP PLL enable
during connection.
8 8C L 8 SC "L" when squelch input is busy.
L‘ 8 V is output during the power-on sequence.

9 8C 9 SQ 50 k ohms when squelch D/A output is tight.
10 SB 13.8 V is output during the power-on sequence. 10 SM Signal-strength meter voltage input
1M SC 5 V is output during the power-on sequence. 11 RA Detection input (squelch circuit)

12 ALT | ALT voltage input 12 RD Detection input {no squelch circuit)

Table 20 Pin functions (as viewed from the control unit)

e Band retrieval

Each band is retrieved through the EP, CK, and DT
pins. Data is input for retrieval when the power is
switched on and when the memory is cleared. Data is
then output again. :

. TX-RX UNIT
CONTROL UNIT _ r_ . 5C
' z 2
Epajw |
PD3 Tll— J
1Ic1or PD2 CKB
PD1 . orell i L

57 Retrieval System

R150

R117
F—w

R118

50 Fig.

The control unitis pulled down as shownin Figure 57.
Therefore, the DT, CK, and EP pins are set low when no
band unit is connected. Pins set high as listed in Table
21 are pulled up when any band unit is connected. The
type of connected band unit is then judged.

BAND Unit
No Unit
28
50
144
430
1200

Table 21 Band Retrieval
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