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TM-455A/E

CIRCUIT DESCRIPTION

FREQUENCY CONFIGURATION

The TM-455 uses double conversion for all transmit and
receive modes except FM reception, where triple conversion
is used. (Fig. 1) The frequency for SSB reception is given by
the following equation when the receiver tone produced by
the input frequency (fin) from the antenna is zero beat (when
an SSB signal with a carrier point of fiy is zeroed in):

fiN = fLot1 + fLo2 + fcar

Since all these frequencies are generated by the PLL as
shown in Figure 2 (PLL frequency configuration), the receive
frequency is determined only by the reference frequency,
fstp, and the PLL divide ratio. Therefore, the accuracy of the
reference frequency determines the accuracy of the operat-
ing frequency.

The accuracy of the temperature-compensated crystal
oscillator (TCXO) used in the TM-455 is 1 ppm (-20 to
+60°C).

In SSB and CW transmission, the receiver frequency is
also determined by the reference frequency fstp and the PLL
divide ratio. The accuracy of the frequency is 5 ppm (-20 to
+60°C) in FM transmission since the 10.695 MHz crystal
oscillator circuit is used as a carrier. Table 1 lists the display
frequencies in the various modes.

When receiving a CW transmission, the pitch of the result-
ing audio signal can be varied between 400 and 1000 Hz in
50 Hz steps without changing the center frequency of the IF
filter through the use of the CW variable pitch system.

FM transmission is carried out by applying the audio sig-
nal from the microphone to the carrier crystal oscillator circuit
and modulating it.

Mode Display frequency
USB, LSB | Carrier point frequency
CwW Transmit carrier frequency
FM IF filter center frequency

Table 1 Display frequency in each mode

430~440MHz
Vo
X TX
MiXx-2 41.415MHz MIX-1 B.M
Q MIC
10.695MH2
ssB
MIX: 1 41.415MHz MIX-2 cw
SSB,CW
.0 RX
OUTPUT
fLot fLo2
fCAR ¢
FM FM
M MIX,IF,DET
10.24
LO1 LO2 CAR CAR
MHz  458kHz

U v av v

388.585~398.585MHz 30.72MHz (MOD) 10.695MHz

Fig. 1 Signal system frequency configuration
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CIRCUIT DESCRIPTION

PLL CIRCUIT

» Frequency Processing PLL

PLL operation is based on a reference frequency of 10.24
MHz, and allows coverage of the 430 to 440 MHz operating
band in 5 to 200 Hz steps (50 to 2000 Hz steps for FM),
depending on hoow fast the through-type encoder is turned.
When the encoder stops, the selected frequency will be an
integral multiple of 5 Hz (50 Hz for FM mode). Figure 2 shows
the frequency configuration of the transceiver, and Figure 3,
the frequency processing block diagram.

¢ Reference frequency uses
The 10.24 MHz reference frequency, fsTp, is generated by
temperature-controlled crystal oscillator (TCXO) X201. The
reference frequency is used in four main ways:
e ltis sentto various other circuits and used, either directly
or after multiplication, as a reference frequency.

¢ Itisinputto the PLL IC, IC204 (CXD1225M), on the PLL
reference frequency.

e |t is input to the FM IF HIC, IC3 (KCDO04), via Q201
(2S5C2712), when it is used as the local oscillator fre-
quency for squelched FM reception.

¢ |t is doubled to 20.48 MHz by Q202 (25C2714) to pro-
duce the DDS reference signal, which is amplified by
Q203 (25C2712) and input to the DDS subunit (X58-
4020-00, 01)

¢ LO1 (PLL loop)

The VCO subunit (X58-4080-00) generates a signal of
388.585 to 398.585 MHz. The 10.24 MHz reference signal,
fsTD, IS input to pin 5 of the PLL IC, 1C204 (CXD1225M),
where it is divided by 40 to produce a 256 kHz comparison
frequency. The VCO output passes through Q214 (2SC3120)
amplifier and low-pass filter, and is split into two. One signal
is amplified by Q216 (25C3356) and is output via band-pass
filter to the RF circuit as LO1. The other signal is amplified by
Q215 (25C3120) and input to the D201 (ND433G) mixer
(OBM).

The DDS2 output is mixed with the 10.24 MHz fstp by
IC201 (SN16913P). The resulting signal is passed through
the band-pass filter to generate a 11.321 to 11.833 MHz
signal, which is input to IC202 (SN16913P). This signal and
fsTD are tripled by Q207 (25C2714) and Q209 (2SC2714) to
generate a 92.16 MHz signal. It is mixed by 1C202 and
passed through the band-pass filter, amplified by Q211
(28C2714) to generate a 103.481 to 103.993 MHz signal.
The signal is input to D201 (ND433G) mixer.

This signal is mixed with the VCO output as the minimum
step for the encoder, passed through a band-pass filter to
generate a 284.672 to 294.912 MHz signal. It is then passed
through Q212 and Q213 (2SC3120x2) amplifiers and input to
pin 10 of IC204 (CXD1225M). The signal divided by N by the
PLL IC is compared with the 256 kHz signal by the phase
comparator, and the VCO frequency is locked.

Divide ratio N is transmitted from the control unit as data
that covers 430 to 440 MHz in 512 kHz steps (N = 1112 to
1152: a multiple of 2). The divide ratio is changed automat-
ically when the operational frequency is a multiple of 512
kHz, as follows.

When f = 430.080, N= 1114, fpps = 1.081 MHz

When f = 435.000, N= 1132, fpps = 1.393 MHz

o LO2

LQO2 is amplified by Q208 (25C2712) and output to the IF
circuit after fstp is tripled by Q207 (2SC2714) to generate a
30.72 MHz signal.

» CAR

The DDS1 output is mixed with the 10.24 MHz reference
signal fstp by 1C203 (SN16913P) to produce a 10.695 MHz
signal for local oscillation and detection in modes other than
FM. This signal is passed through the ceramic filter and
Q206 (2SC2714) amplifier.

In FM mode, the DDS1 stops, and the Q18 (2SC2712)
crystal oscillator circuit is operated in transmit mode, and the
modulated 10.695 MHz signal is output.

SSB, CW mode switching, IF shift, carrier point fine adjust-
ment, and CW mode pitch change are performed.
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CIRCUIT DESCRIPTION

V7430~440MH2
™ P
2nd-MIX 41.415MHz 2nd-MIX B.M
+ MIC IN
10.695MHz
RX RX /
1st-MIX 41.415MHz st-MiX SSDBE$W
4 + AF OUT
I +
10.695MHz
FM
103.481~
284.672~ 103,993
iﬁi‘f” 10.695MHz
11.321~

veo 11.833MHz 10.24MHz
388,585~
398 585MHz

R R 92.16MHz 30.72MHz 455kHz

i : 1.081~

' ' X3 pps2 | 1.593MHz DDS1
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: E’E : 20.48MHz

1

10.24MHz
AW X2
fstD

10.24MHz

Fig. 2 Transceiver frequency configuration
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Recelver | Transmitter
USB -1.5kHz -1.6kHz
LSB +1.5kHz +1.5kHz
cw —1.5kHz +0.7kHz
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CIRCUIT DESCRIPTION
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Fig. 3 Frequency processing block diagram
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TM-455A/E

CIRCUIT DESCRIPTION

RECEIVER CIRCUIT CONFIGURATION

Except for FM reception, the receiver uses double conver-
sion with a first IF of 41.415 MHz and a second IF of 10.695
MHz. For FM, tripleconversion is used with a third IF of 455
kHz.

The signal from the antenna passes through a low-pass
filter in the final block, and is switched to the front-end of the
RF section system via a diode transmit/receive switch. It then
passes through a two-stage RF amplifier and two-pole helical
resonator comprising a GaAs FET and a junction FET. The
signal then enters the first mixer, where it is mixed with the
LO1 signal (388.585 to 398.585 MHz) and so converted to
the first IF of 41.415 MHz. The first IF signal is then mixed
with the 30.72 MHz LO2 signal to produce the second IF of
10.695 MHz, which passes through as MCF to the IF section.

The second IF signal is amplified by a MOS FET IF ampli-
fier and split into two to feed the SSB and FM circuits. In the
SSB circuit, the IF amplifier output passes through a crystal
filter and entars, goes to the SSB hybrid HIC (KCD08), where
it is product-detected. In the FM circuit, the IF amplifier out-
put directly enters the FM hybrid HIC (KCD04), where it is
converted to the third IF of 455 kHz and detected. Either of
the detected audio signals output from the hybrid HIC can
be selected with a analog switch. The selected signal is
amplified, passes through a muting circuit and electronic
volume control, and is input to the AF amplifier, which drives
the speaker. (Fig. 4)

1st MIX 2nd MIX
Q401 Q402 Q406 Q408 Q3 Ic1 Q2
3SK184 28K1577 3SK184 35K131 2SC2712  KCX05  2SC2712
% % % % % BUFF = NB |—» NBSW
X ~ X ~x
41.415MHz 10.695MHz
Qt
35K131
LO1 LO2
388.585~ 30.72MHz
398.585MHz
AGC
1co
NJIM4558M
SSBHICIC2KCDO8 _ _ __ __ _____ LPCIBeH 5P
' D3 X
X HSMBBAS '
' [ 1 | Q4 !
T —K——]BUFF 2sc2712!
1 | 2sce712 |
1
\ .
1 ]
1 DET 1
' D1,02 '
' HSM8BAS | asp Qs Q7 Q10
o | ' 25C2712  2SD1757K DTC114TK
—
x ' a1 > MUTE —F"] MUTE H
135K131  35K131
10.695MHz
FMHICIC3:KCDO4 _ _ _ _ _ _ _ ________.
1 Q1 :
: 2504081 ' Q5 128J106
, : sa |disDTC114EK
1 : IC8 :XRU4066BCF
' 1
| Q2 3, |
| DTC143XU 254081 !
]
| IC1 '
l vcasrz [ W _'\ i
AN O S D )
X
Y
10.24MHz | ~C
255kHz

Fig. 4 Receiver circuit block diagram
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CIRCUIT DESCRIPTION

» Receiver frontend

The receiver frontend consists of a two-stage RF ampilifier
comprising GaAs FET Q401 (3SK184) J-FET Q402
{28K1577), and two, two-pole helical rescnators, and first
mixer Q406 (35K 184).

The gain is controlled by applying the AGC voltage to the
second gate of Q401. When the AIP signal is on, Q403
(DTC114EK) turns on, decreasing the AGC voltage and so
reducing the gain of Q401 to produce the AIP effect.

¢ AGC circuit

In the TM-455 the AGC voltage is applied to both Q401 of
the RF amplifier and MOS FET Q1 (3SK131) of the IF ampli-
fier. The AGC voltage is detected and amplified by SSB
hybrid HIC IC2 (KCD08). Since the voltage changes in the
positive range only, attenuation is not obtained if it is applied
to Q401, which is a GaAs FET. Thus, the AGC voltage is
applied directly to the second gate of Q1 as IF AGC, and
also applied to the second gate of Q401 by converting the
level with the non-inverting ampilifier comprising, operational
amplifier IC9 (NJM4558M), so that the voltage changes in
the negative range as well.

The time constant is automatically switched to SLOW for
SSB and FAST for CW by Q17 (2SK208). (Fig. 5)

8C
<
rg IC2:KCD08
4 L ) J J 1 )
&
Q
S
x
SSB,AM,CW
2nd IF input
ICO(1/2)
NJM4558M
R110
8C
%) CN412
: :
& o« gii%
R109 R108 =5 4 Q402
= caosr-- F42_ L, R40s 2SK1577, - - L404 1stiF

R401
Wr

—_—— - -

RF IN >——

VR402

AlP

D401

Q403
DTC114EK

R412

Q4086
38K184

——— -

R414

IF AGC

A
Y
N
N

R405

-8V

Q1
3SK131M

Fig. 5 Receiver front-end and AGC circuit
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» Noise Blanker Circuit

The second IF signal from second mixer Q408 (3SK131)
is split into two. The part destined for eventual demodulation
goes to the IF amplifier, Q1 (3SK131); the other part goes to
pin 5 of the noise blanker HIC, IC1 (KCX05), via noise
blanker buffer transistor Q3 (25C2712). The noise blanker
HIC amplifies the noise component in the second IF signal,
then detects it to produce a control signal that mirrors the
presence or absence of noise. This control signal is output
from pin 8 of the noise blanker HIC and turns noise blanker
swtich Q2 (25C2712) on or off. Q2, in turn, controls the IF
amplifier, Q1, so that when there is a noise spike, Q2
switches Q1 from the source to ground, and the noise is
blanked.

C30
IF IN>—

IC1:KCX05

Res
My

< NBS
——< RBK

Fig. 6 Noise blanker circuit
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CIRCUIT DESCRIPTION

* S-meter circuit

In modes other than FM, the S-meter circuit uses the RF
AGC voltage produced by applying the AGC voltage (IF
AGC voltage) output from IC2 through IC9 (1/2)
(NJM4558M). The signal is input to IC3 (2/2) (NJM4558M)
and amplified and output.

In FM, the level detection signal from IC3 pin 11 is used
without modification. The S-meter output is changed by ana-
log switch IC4 (XRU4066BCF) according to the mode, and
output to the control unit.

AGC(IF AGC) >

&
T
©

1G9(1/2) =
NJM4558M T
s j>

@0

o

=¥ R108 R109

~ W RF AGC

o

o

1C9(2/2
NJM4558M IC4

XRU4066BCF
9

—W—
R115 QO———M”

SM
= e (to u-COM)

R114

FMHIC
SMOouT

Fig. 7 S meter circuit

» Detection circuit

The signal input to the IF unit is amplified by IF amplifier
Q1. In SSB and CW, this signal is split into two: one signal
goes to FM detection hybrid IC IC3 (KCD04) for squelch
control; the other goes to SSB detection hybrid IC IC2
(KCDO08) through crystal filter XF1. The signal is passed
through an amplifier in the hybrid IC, mixed with the CAR
signal (10.695 MHz), product-detected, and output as an AF
signal.

In FM mode, the signal is input to IC3 only and then mixed
with the 10.24 MHz oscillator signal applied to HIC pin 3 to
generate the third IF signal (455 kHz), which is output from
pin 25. The signal is passed through ceramic filter CF1, input
to pin 7 again, detected by the quadrature detector with the
signal phase-shifted by discriminator CD1, and output as the
AF signal.

e Squelch circuit

The TM-455 squelch circuit is of the noise squelch type,
and also uses FM hybrid IC IC3 (KCD04) for noise detection
in modes other than FM. Therefore, the IF signal is always
input to IC3 regardless of the mode.

As the level of the IF signal input to IC3 increases, the
noise level decreases. The voltage at IC3 pin 10 (SQ) falls,
and pin 9 (SC) goes low. When the SQ pin voltage increases,
the SC pin goes high and the current flows through AF mute
switches Q7 (2SD1757K) and Q10 (DTC114TK) via R62,
turning them on. Thus, the AF signal line is muted.

The SQ pin voltage control method is explained below.
The voltage corresponding to the squelch VR angle is read
and digitized by the microprocessor in the panel unit. Data is
sent to the microprocessor in the control unit. Analog switch
IC8 (XRU4066BCF) and Q15 (DTC114EK) are switched ac-
cording to the data sent to serial-to-parallel converter IC7
(TC9174F). The synthesis resistance between the SQ pin
and GND is changed stepwise by connecting R92 to R96 in
series or bypassing them.
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Fig. 8 Detection and squelch circuits
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TM-455A/E

CIRCUIT DESCRIPTION

TRANSMITTER CIRCUIT CONFIGURATION

The audio signal from the microphone enters CN5 of the
IF unit and is passed through microphone amplifier 1IC10
(UPC1313HA). Part of the IC10 output is amplified by Q21
(28C2712), detected by D15 (1SS355), applied to the ALC
pin of IC10, and used to control speech processor operation.

The audio signal ampilified by IC10 is passed through Q25
(25C2712) buffer and electronic volume control IC5
(MB87032PF), and is split into two by analog switch IC13
(XRU4066BCF); one signal is directed to the SSB circuit and
the other goes to the FM circuit. In the SSB circuit, the signal
is balance-modulated by the CAR signal (10.695 MHz) from
the PLL unit by IC14 (WPC1037HA), passed through crystal
filter XF1, and enters IF amplifier Q28 (3SK131). In the FM
circuit, the signal enters FM microphone amplifier IC12
(KCAOB). 1t is passed through the pre-emphasis and IDC
circuits and output. The output signal is input to varicap
diode D7 (1SV164) in the crystal oscillator by Q18
(25C2712), modulated to the oscillator frequency of 10.695
MHz, and input to Q28.

The signal modulated by type in this way is amplified by
Q28, output from CN3 as the first IF (10.695 MHz), and input
to CN403 in the RF unit. It is mixed with the LO2 signal (30.72
MHz) input from CN404 by the first mixer Q409 and Q410
(3SK131) to generate the second IF (41.415 MH2z). The re-
sulting signal is passed through MCF XF401, amplified by
Q411 (3SK131), mixed with the LO1 signal (388.585 to
398.585 MHz) input from CN402 by double balanced mixer
(DBM) D408 (ND433G), amplified by Q412 to Q415 in four
steps, and output from CN406 as the drive output.

The drive output enters the final unit through CN601, is
amplified to the appropriate level passed through a low-pass
filter, and output from the antenna connector

In CW, Q31 (DTA124EK) in the IF unit is switched with KEY
UP/DOWN, and the signal is input to IC1 in the control unit.
The sidetone monitor signal is generated by Q39 (25C2712)
in the IF unit, and output from the speaker. The CW control
signal (CKS) is output from IC1 in the control unit to switch
Q428 (DTC124EK) and Q416 (DTA143EK) and generate the
CW signal. The carrier is produced by turning Q14 in the IF
unit on, applying DC to IC14, and breaking the balance.

IC10 Q25 IC5 XF1 3SK131 . XF401  3SK131
#PC1313HA 25C2712 MB87032PF  uPC1037HA 38K131X2 ND433G
X o
SSB % o "
BUFF — ( <
FM 10.695MHz 41.415MHz
MIC IC13 CAR
DET XRU4066BCF | 10.695MHz LO2 LO1
30.72MHz 388.585~
FM MIC HIC IC12:KCA06
PBoss | Bl |7 " :
I 1C401
/ Le{ FM MOD] BUFF NJIM2902(1/4)
PROC ! ,
i LM N Sac2 e
IM4558M | 25C2712 712
Q22:FMC!I oo [" 1 2
Q24:DTC114EK 1401
NJM2902(4/4)
Q416:DTA143EK
Q428:DTC124EK
KL SW
Q412 Q413 Q414 Q415 ol o
28C2759 28C3357 25C2954 28C2762 1C601 1C602 g| €
> X X >xo X
aY AW Y A Y
o X Y x X
M57716 M67728
Ic6
#PC1242H
e
SIDE
N TONE -—g---—:
Q39 r
sP 28C2712 '
b\ CONTROL UNIT |
KEY X53-351X-XX
I SwW Kyg | I
)
Q31
KEY DTA124EK |_ !
- e—  c—

Fig. 9 Transmitter circuit block diagram
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o ALC Circuit

The forward wave voltage detected by the CM coupler in
the final unit is detected by D605 (HSM88AS), level-adjusted
by VR601, and applied to CN408 in the RF unit. The forward
wave voltage is then non-reverve-amplified by 1C401 (4/4)
(NJM2902M), and input to pin 2 of IC401 (1/4). 1C401 (1/4) is
a differential amplifier with the power control voltage applied
to the + pin {pin 3). When transmission output is present, the
output voltage at pin 1 begins to decrease. If the output
voltage falls below the ALC reference voltage (about 3.4 V),
the ALC operates. The ALC voltage is applied to each sec-
ond gate of Q411 (35K131) in the RF unit and Q28 (3S5K131)
in the IF unit. When the ALC voltage decreases, the voltage
of each amplifier and the drive output decrease.

For SWR protection, the reflected wave voltage detected
in the same way as the forward wave voltage is level-ad-
justed by VR603 in the final unit, amplified by Q607
(25C2712), and applied to the ALC reference voltage by
CN408 in the RF unit. The gain is reduced by reducing this
voltage to protect the power module when the antenna is not
matched.

« Power control circuit

The TM-455 transmission output is switched between high
and low. To switch from high to low, press the Low button on
the panel. The PH pin of CN409 in the RF unit changes from
high to low, Q418 (DTC124EK) and Q417 (DTC124EK) turn
off, and VR401 is inserted between the 8 V line and R520,
R521. The power control voltage applied to the + pin of
IC401 (1/4) decreases and the ALC voltage decreases to
reduce the power.

¢ RF meter circuit

The RF meter circuit non-reverse-amplifies the forward
wave voltage with 1C401 (3/4) in the R unit, digitizes its
output in the control unit, and displays "t

The TM-455 does not have an ALC m-2-=r, but has a meter
amplifier because it is required for the a. .- microphone gain
control function, described later. It is & r.2. -reverse amplifier
circuit that inputs the ALC voltage t- - - + pin (pin 5) of
IC401 (2/4) and outputs it from pin 7.

{?-BC PH ‘47
N —fw\u-],
: —
lazi
o
o
Sl 4
p T & 1C401(1/4) > Q607
< |+ 521 NJM2902 28C2712
[T .
L II D605
© - Dao HSM88BAS
3 S R477 AA
o o Wy ©
R516 vy §
* @
8C
IC401(2/4 IC401(3/4)
NJM2902 NJM2902 440
g oo A7
<t |
[ of ] \
N : 9
a _ " !
2 R484 ]
hic

ALC Voltage

R454

R163 l
YY) aze
bat1 +§/ 35K131

| 35K131

e

]

Fig. 10 ALC and power control circuits
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» Thermal protection

The TM-455 have fan control and thermal protection, If the temperature rises, the output from the 1C1 (2/2) goes
which are controlled by the module unit (X59-4020). high and a high signal is output to the power control circuit

During transmission, Q2 (DTD114EK) in the module unit is from the THP pin of CN603. This reduces the transmission
always on and the fan runs at medium speed regardiess of output forcibly to protect the transeiver. If the fan fails, Q1
the temperature. If the final unit temperature rises, IC1 (1/2) (DTC114EK) is turned off and the THP pin is made high in
(NJM2904M) output (pin 7) goes high and Q3 (DTD114EK) the same way to reduce the transmission output.

turns on. During transmission, Q2 is on, R611 and R613 are
connected in parallel and the fan runs at high speed. When
receiving, Q2 is turned off, and only R613 is grounded, and
the fan runs at low speed.

Module unit(X59-4020)

R5

El Ic2(1/2) EF F

NJM2904M
/Iz
1

e TN

R7

A
wy

Q
e
DTC114TK

10
=

-t

R10

1

c2
——i—

I3
3—ir
R9

Q2
DTD114EK

TXB 8C SB
\

CN603 ¢
THP

R611
M
R613
Ay
R612

FAN
MOTCR

c648
3+

Fig. 11 Thermal protection
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 Auto microphone gain control function (SSB mode)

In a conventional SSB transmitter, the microphone gain
volume must be adjusted to gain the ALC properly and keep
the output constant. The TM-455 uses an electronic volume
control as the microphone gain volume, and automatically
controls the microphone gain using the microprocessor ac-
cording to the ALC effect. This function is available when
menu item 61 is turned on (default: on). It can be changed
manually if automatic control is not desired or required (when
the function is menu No.62). In this case, it can be adjusted
in the range -6 dB to +6 dB in 3 dB steps.

If other adjustments are performed, the microphone gain
changes gradually, so set the microphone gain control to off
(0 dB).

Transmission output

Transmission output

ALM
Voltage

L

The ALC voltage is amplified by IC1 (1/4) operation ampli-
fier for ALC operation, and input to the A/D converter in the
microprocessor. If it is kept in a certain range for a certain
time according to this voltage, the microphone gain is
changed in 3 dB steps. Its change is shown in figure 12. If
the ALC effect is low, the gain is increased, and if it is
excessive, the gain is decreased.

Since the range of £6 dB is exceeded, it is not followed if
the sound is lower than the range, and full power may not be
gained. This value has been selected because if the range is
extended, the signal-to-noise ratio deteriorates or a sneak
path may occur.

The microphone gain can be changed between high and
low in FM using this electronic volume control (menu item
60). High: +6dB and Low: 0dB (default:LOW). The gain is
also changed even if 9600 bps mode is off.

1 Excessive mic gain  100msec -3dB
+c

1~ High mic gain Ssec -3dB
+b

T Correct mic gain Unchange
+a

1 Low mic gain 5sec +3dB

Audio signal input level

Fig. 12 Auto microphone gain control
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DATA TERMINAL, PERIPHERAL CIRCUITS AND USE

The data communication connegctor is on the rear to han-
die transmission control, data input/output, squeich signal,
and relay output. (Fig. 13)

There are two data communication modes: 9600 bps
mode (menu item 77 on) and conventional 1200 bps mode
(off).

The 9600 bps mode is mainly used for 9600 bps GMSK
G3RUH packet communication. This type of high-speed
modulation performs frequency modulation by passing the
base band signal (square wave) though a filter for bandwidth
limiting. This signal is similar to the digitally modulated 4800
Hz signal (similar to a sine wave because it is passed
through a filter) in 9600 bps GMSK mode, and sounds like
noise. There are GMSK and G3RUH systems according to
the type of bandwidth limiting filter. They do not work in SSB.

Data communication in SSB includes 1200 bps/PSK (sat-
ellite communication), 300 bps/AFSK packet communica-
tion, RTTY, and SSTV. They are used by turning 9600 bps off.

» Transmit signals

The transmission modulation signal enters through PKD.
The path to the modulator when 9600 bps mode on menu
item 77 is on is different from that when it is off. The path
when the DATA terminal PKS is low is different from that when
PTT is low. Table 2 lists paths A, B, and C and modulation
input levels.

When 9600 bps mode is on, the frequency deviation
changes according to the input signal level. A protection
circuit is provided to inhibit transmission when the level
reaches 4 Vp-p.

The input PKD signal is detected by D23, and smothered
by C146 and R134. If it reaches 4 Vp-p, Q36 turns on and the
PTT control (Q35) signal goes low. PKS transmission is inhib-
ited if the input reaches 4 Vp-p.

Pin No. | Name Specification

Menu No. 77

1 PKD OFF ON

Mod. input | 40mVp-p 2Vp-p
Freq.dev. | 3+0.5kHz 2+0.5kHz

4 PR9 Output level 500mVp-p/10kQ
Always output when RX.

5 PR1 Output level 300mVp-p/10kQ
No output when squelch is closed.

Table 2 Data terminal, /O level

» Receive signals

PR9 is the receive output for high-speed data communi-
cation, and the FM detection circuit output (RD signal) is
amplified by Q32 and output. The FM detection circuit also
operates for SSB/CW squelch in modes other than FM, and
the signal is always output regardiess of the mode and
whether the squelch is open or closed.

PR1 is a signal similar to the conventional speaker output,
and output without passing through the electronic volume
control. This output is squelch-controlied as in the speaker
output.

» Squelch signal/relay output

The squelch signal is input to TNC to prevent collision in
packet communication. Table 3 lists the logic and the digital
transistor output pulled up by 5 V.

The initial setting is squelch and it can be used as relay
output with the internal slide switch. The relay is activated
and the signal goes low during transmission. It can be used
to control vertical type pre-amplifiers and linear amplifiers.

Squelch Logic
Open H
Close L

Table 3 Logic of Squelch signal
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Fig. 13 DATA terminal, peripheral circuits, and their use
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DIGITAL CONTROL CIRCUIT

The digital control circuit is divided into two major sec-
tions: the LCD assembly containing panel keys, click en-
coder, VRs, and display circuit and the control unit
containing the backup circuit, DTMF circuit, and keys (Fig.

14).
LCD AsSY Control Unit(A/2) TX-RX Unit(A/5)
= - - " < - - - - - ooai)
1 LCD Lamp ! — D1 '—*!ULK '
" ——— KR PCK,PDA | PLEY l
it el T BATT I .
. ' 138V, '
80 N AVR | Vee §8§
! 1
BLANK 1 | cD driver 135,06 GND BEEP !DEM 2
SEG-TEST MSM5265 Dimer . B BEEP LPF
Driver ]
' 13.8V 110 !
12 IC12 ] UENS 2' UENT
LCK DIM m Plrcraticessar y —= UEN2 1 I
VEN1
76 oA LAMP 1 | IC2 l '
V| PR TONE'
Reset | oJResET Vool g ven Mszggzztp DATA |+ Dia H LpF ) TC
T RVR sw ' i [IRESET e uok,uoa | SIZaF|
! IF-SHIFT X ISV I
L=, AP ' 081?3 T+ ubA IC3 %5 I I
v t
Mvor 1] arv INTIFL pgofPaneldata (BKC) ECS EEPRoM . Ll
1osaL SAD saLv PWM EDI LEMB8 AD __ mup I
[ MUp ——f AD b——|MDN
1 PSI | PSO ICc8 SM 1
NON €21 .2 tMRD
Encoder [ ASA%D D EE;?dFer cll |
Encoder Bufor Puise D1~D4 [ 1casn19F | ' MIC
- o - by
SEG-TEST KYS
IC1: ! KYB O KYB C
HD404719A46H BSY Ic1 l BSY o 2 MPEI
SW3~BW19 ULk M37702M6B | .
— - 1S 4 ! !
[ Ico IC11 '
D MIC
( (T RD
Control unit(B/2) . LOA . I- f
SUSY" DA 5~0 f{138v
1y BUSY ! KAD CKS ! -
LA TXs N Pow — .
+ IC6,C7 PSW i e W l
B 1 2 2 ET 1pyy
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[ - _l
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i ]
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Figure 14 Digital control circuit
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LCD ASSEMBLY AND CONTROL UNIT DATA COMMUNICATION CIRCUIT

Fig. 15 shows the LCD assembly and control unit data
communication circuit. SO is serial data out and SI, serial
data in. There is a NAND gate between them to protect the
microprocessor ports. Data communication is based on
start-stop synchronization, and the transmission speed is
31250 bps.

The microprocessor in the control unit checks connection
every half second and the microprocessor in the LCD as-
sembly checks connection every five seconds. If a cable is
not connected correctly, or the LCD assembly is discon-
nected, the microprocessors in the LCD assembly and con-
trol unit turn the power off.

SO

sV -?-
CN4 S|
S|

Si

X —E i
©

Ka

[}
m—)

Control unit

sV
ﬂ‘_.‘C‘P‘ SO
g
E )
1
- - LCD ASSY

Fig. 15 Data communication circuit