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TM-255A/E

CIRCUIT DESCRIP

FREQUENCY CONFIGURATION

The TM-255 uses single conversion for all transmit and
receive modes excapt FM reception, where fripls conversion
is used (Fig. 1) The frequency lor SSB recaptionis gh&ﬁhy
the following equation when the receiver tone poduced by
the input frequency (n) from the antenna is zero beat {w}-m
an S8 signal with a camrier paint of f is zeroed inj:

fin = fLor + fear

Since all these frequencles are generated by the PLL a3
shown in Figure 2 (PLL frequancy configuration), the recelve
frequency s determined only by the reference mcg
fato. and the PLL divide rato. Thersforg, the accuracy of the
reference frequency determines the acouracy of the operat-
ing freguancy.

The accuracy of the temperature-compensated crystal
oscilator (TCKO) used in the TM-255 s 2.5 ppm (=20 to
+80°C).

#! SSB and CW transmission, the recesver frequency Is
srmined by the reference frequency fstp and the PLL

fio. The accumscy of the frequency is 10 ppm (-20 to
l@‘@»-iﬁ EM transmission since the 10,695 MHz crystal
sciliate aﬁ&mnm ﬁanarrmr Table 1 lists the display

ﬂw Maw transmission, the pitch of the result
can be variad betwesan 400 and 1000 Hz n
ﬂhmmmm the center frequency of the IF
filter througih the use of the CW variable pitch system.

FM transmission is carmed out by applying the audio sig-
nal from the microphone o the carrier crystal oscillator circuit

and modulating it

©)

133.305-135.305MHz [E|
133.305-137.305MHE (K.M)

Fig. 1 Signal system frequency ¢
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TM-255A/E

CIRCUIT DESCRIPTION

PLL CIRCUIT

= Frequency Processing PLL

PLL cperation is based on a raference frequency of 10.24
Mi-z, and allows coverage of the 144 10 146 MHz (E) and the
144 to 148 MHz (K, M) operating band in 5 1o 200 Hz sieps
(50 to 2000 Hz steps for FM), depending on hoow fast the
though-tiype encoder is turmed. When the encoder stops,
the selected frequency will be an integral multiphe of 5 Hz (50
Hz for FM mode). Figure 2 shows the frequency configura-
tion of tha transceiver, and Figure 3, the freguancy process-
ing block diagram.

» Reference frequency uses
The 10.24 MHz efarence frequency, fero, is generated by
temparature-controlled crystal oscillator (TCXQ) X201, The
reference freguency is used in four main ways:
= |15 sent to various other circults and used, either directly
or after multiplication, as a reference frequency.

o [tizinput to the PLL IC, IG204 (CXD1225M), on the PLL
reference frequency.

o ltls input to the FM IF HIC, IC3 (KCDOD4), wia 4207
(25C2712), when it |5 used as the local oscllapr fre-
quency for squetched FM reception.

= |t is doubled to 20.48 MHz by Q202 (25C2714) to pro-
duca the DOS referance signal, which is amplified by
Q203 (2502712) and Inpul o the DDS subunit (X58-
4020-00, 01)

= LO1 (PLL loop)

The VCO subunit {¥58-4110-00) generates a signal of
133.305 to 135.306 MHz (E) and 133.305 10 137 305 MHz (K.
M), The 10.24 MHz reference signal, fs1o, Is Input o pin 5 of
the PLL IC, IC204 (CXD1225M), where itis divided by 20 to
produce a 512 kHz comparison frequency The VO oulput
is split into two. One signal is amplified by 0216 (25C2714)
and is output o the BF circuit as LO1. The ofher signal is
amplified by 0215 (2SC2714) and input 1o the 0352
{25C2714) mixar

The ODS2 output is mixed with the 10.24 MHz fs1o0 by
IC201 (SN1B313P). The resulting signal is passed through
the band-pass filier to generaie 2 11 321 to 11833 MHz
signal, which is input 1o 1C202 (SN169137). This signal and
farp are ripled by Q207 (25C2714) ang Q208 (25027 14) to
generale a 9216 MHz signal. It is mixgd by 1202 and
passed through the band-pass filter, amplified by 0211
(25C2714) to generate a 103.481 1o 103933 MHz signal
The signal is Input to Q352 (23027 14) mixer:

.

This signal s mixad with the VCO owput as the minimum
step for the encoder, passed through & band-pass filtar to
generate a2 29696 10 31.744 MHz signal. It is then passed
through 3213 (25C27 14) amplifiers and input to pin 11 of
1C204 (CxD1 226M). The signal divided by N by the PLL IC is
compared with the 512 kiHz signal by the phase comparator,
and the VCO freguency Is incked,

Divide ratio N is transmitted from the control unit as data
that covers 144 to 146 MHz (E)and 144 1o 148 MHz (K, M) In
512 kHz steps (N = 58 10 62 a multiple of 2). The divice ratio
is changed automatcally when the operational frequency is
amultiple of 512 kHz, as follows.

Whean f = 144.000, N= 58, ipps = 1. 209 MHz

Whan = 145.000, N= 60, iops = 1. 185 MHz

« CAR

The DOSt oulput 5 mixed with he 10.24 MHz reference
signal fsto by 10203 (SN16313F) to produce a 10695 MHz
s:gnal for local oscilision and detection in mbdes other than
FM. This zignal is passed through the ceramic filter and
0206 {25C2714) amplifier.

In FM mode, the DD31 stops, and the Q18 [28C2712)
crystal oscillator circuit s operated in transmit mode, and the
modulated 10685 MHz signal is output,

S5B, CW mods switching, IF shifi, carder point fine adjust-
ment, and CW mode pitch change are performed.
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Fig. 2 Transcelver frequency configuration
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CIRCUIT DESCRIPTION
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TM-255A/E

CIRCUIT DESCRIPTION

RECEIVER CIRCUIT CONFIGURATION

Excapt for FM recaption, the receiver uses single conver-
sion with a first IF of 41 415 MHz and a second IF of 10635
MHz. For FM, double conversion is used with 2 second IF of
455 kHz.

The signal from the antenna passas through a low-pass
filter in the final block, and is switched 1o the frori-end of the
RF section system via a diods transmitfreceive swilch, || then
passes through a two-stage high-O band pass filter, & RF
amplifier and a three-stage band pass filter tuned with vari-
able capacitor The signal then enters the mxer whars it is
mixed with the LO1 signal [133.305 o 135305 MHz (E),
133.305 to 137,305 (K, M)] and so convarted o the first IF of
10.685 MHz. The first IF signal iz then passes through two-
stage MCF, and ampliefied by junction FET, which passes
through as MCF to tha IF section.

The |F signal is amplfied by a MOS FET IF amplifier and
split into two to feed the S3B and FM circuits. In the SS5B
circuit, the IF amplifier oulput passes through a crystal filier
and enlers, goes 1o the 558 hybrid HIC (KCD08), where itis
produci-detectad. In the FM circuit, the IF amplifier output
clireetly enters the FM hybnid HIC (KCCO4), where i 5 con-
verted 1o the second IF of 455 kHz and detected, Either of
the detected audio signals output from the hybrid HIC can
be selected with & analog switch. The selecied signal is
amplified, passes though a muting circuit ang slectronic
volume contral, and is input to the AF amplifier, which drives
the speaker. (Fig. 4)

152 MIX
Mo oz 0493 o3 ic1 o2
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X
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Fig. 4 Recelver circuit block diagram
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TM-255A/E

CIRCUIT DESCRIPTION

= Receiver frontend

The receiver frontend consists of a two-stage hegh-Q band
pass filtter, an RF amplifier comprising GaAs FET Q401
(35K184) three-stage band pass filter uned with variable
capaciior, and a miver 0402 (35513 1(M) ) and an IF amplifier
consist of J-FET 0403 (2SK210(GR)).

The gain is controlled by epplying the ASC voltage 1o the
sscond gate of Q401. When the AIP signal Is on, Q404
(DTC114EX) turns on, decreasing the AGC voltage and so
reducing the gain of 0401 to produce the AIP effect.

= AGC circuit

inthe TM-255 the AGC voliage is applied 1o both Q4071 of
the RF amplifier ang MOS FET Q1 (35K131) of the IF ampi-
fier The AGC voltage is cetected and amplified by S58
hybrid HIC {02 (KCO03), Since the voltage changes in the
positive range orly, atenuation is not obtaredif it is applied
io 401, which s a Gafs FET. Thus, the AGC voltage is
applad discty 1o the second gate of 01 as IF AGC, and
also applled 1o the second gaie of G401 by converting the
leval with the non-inveriing amplifier comprsing, operational
amplifier |C8 (NJM4AE5SM), =0 that the voitage changes n
the regativa range as well.

The ime constant is automatically swilched to SLOW for
55B and FAST for CW by Q17 (25K208). (Fig. 5)

IF AGC
’J’—la secitciie] (RS OO 1ARSSY T ()
=
1T T T |~ §
S58,0W i L
Znd F input G812}
MIMASEI N
AF AGE R

R107 FHMFr

AP

Flg. 5 Receiver front-end and AGC circuit
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CIRCUIT DESCRIPTION

= Noise Blanker Circuit

The IF signal from the RF sacton is split into two. The part
destined for eventual demodulation goes to tha IF anglifier,
Q1 (35K131), the other part goes to pin 5 of the noise
blanker HIC, 101 (KCX05), via noise blanker buffer transistor
03 (25C2712). The noise blanker HIC amplifies the noise
component in the sscond IF signal, then detacts [t to pro-
duce & conirol signal that mirrors the presencs or absence of
noise. This control signal is cutput from pn & of tha noise
blanker HIC and turns noise blanker swtich Q2 (23C2712) on
or off. @2, inturn, controls the Fampifier, Q1, so that when
there s a noise spike, 02 swilches O from the source 1D
ground, and the noise is blanked

1C1:KEX0S:

A

:

3
E
i

Fig. 6 Noise blanker circuit
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CIRCUIT DESCRIPTION

= S-meater circuit

In modes other than FM, the S-meter circult Uses the RF
AGC voltage produced by applying the AGC valtage (IF
AGC voltage) output from IC2 through IC9 {1/2)
{MNJM4S5EM). The signal is input to 1C9 [2/2) (NIM4ABEEM)
and amplified and output

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

AGCIF AGS] 5>

o
b
o
G812 =
RN EE N =
BC
g
=T me | A

R107

AF AGC

Flg. 7 S meter clreuit

» Detection circuit

The signal input to the IF unit is ampiified by F amplifier
1. In SSB and CW, this signal is split into twe: one Signal
goes o FM detection hybrid IC IC3 (KCDO4) for sgueich
control; the other goes to S5B detection hybrid 10 1C2
(KCDOB) through crystal filter ¥XF1. The signal is passed
through an amplifier in the hybrid €. mixed with the CAR
signal {10.695 MHz), product-detected, and output as an AF
signal.

I Al miode, the signalis input to 103 only and then mixed
with the 10.24 MHz osclllator signal applied to HIC pin 3 to
generate the third IF signal (455 kHz), which is cutput from
pin 25. The signal is passed through ceramic fiiter CF1, input
1o pin 7 again, detected by the quadrature de'ecior with the
signal phase-shified by discrimingtior C01, and output as the
AF signal,

ica
KAL4IESBOF
3
8,11
R115 M
- fio. s-GOM)
FMHG
SMOUT
+ Squalch clreult

The TM-255 squelch circuit is. of the noise squelch tvpe,
and alsa uses P hybrdd 1C1C3 (KCDO4) for noise detection
in modes other than FM. Therefore, the IF signal is always
input to |C3 regardiess of the mode.

As the level of the IF signal inpul to IC3 increasas, the
noise level decreases The voliage at |C3 pin 10 (50 falls,
and pin 2 {5C) goes ow. Whan the S0 pin voltage increases,
the S pin goes high and the curent flows through AF muta
gwitchas 07 (253D1757K) and M0 (DTC114TK) via R62,
fuming theman. Thus, the AF signal line s muted.

The S0 pin voliage confrol method s explained below.
The voltage coresponding to the squelch YR angle is read
anad digitized by the microprocessor in the panel unit. Data is
seni 10 e microprocessor in the control unit. Anslog switch
ICB (XRU4BGEECF) and Q15 (DTC114EK] are switched ac-
cording to the data senl o senal-to-paraliel convener ICF
(TCOT4F). The syrthess resistance between the S0 pin
arct GND s changed stepwise by connecting R92 1o R9G in
sErias or bypassing hem
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TM-255A/E

O CIRCUIT DESCRIPTION

. TRANSMITTER CIRCUIT CONFIGURATION

The audio signal from the microphone entars CNS of the
IF unit and is passed through microphong amplifier IC10
(WPC1313H4), Part of the IC10 output is amplified by 021
(25C2712), detected by 015 (1883585), applied to the ALC
pin of IC10, and used to control speech processor operation,

The audio signal amplified by IC10is passed through 025
(28C2712) buffer and electronic volume control IC5
(MBBTO32PF), and s split inta two by analog switch 1C13
(XRLI4DBEBCF); one signal is directed io the S5B creuit and
the gther goes to the FM circult. In the S3B circuit, the signal
is balance-medulated by the CAR signal (10.695 MHz) from
tha PLL unit by IC14 [uPC1D37HA), passed through crystal
filter XF1, and enters IF amplifier 028 (35K131). In the FM
circuit, the signal enters FM microphone amplifier 1012
(KCADE). It iz passed through the preemphasis and 1DC
circuits and output. The output signal is input to varicap
diode D7 (15V164) 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 s-amplfied by
Q28, output from CWN3 as the first IF (10,695 MHz), and input
to Ch403 in the BF unit. |t Is passes through a ceramic filler
CF401 and mixed with tha LO1 signal (133.305 1o 135306
MHz (E), 133305 10 137.305 MHz (K, M)} input from CiNaD2
by the first mixer Q409 and G410 (35K131). The signal
passes thiough four-stage hand pass filter tuned by variabla
capacitor, then AF amplified by G405 (35K 131 (M) It is pre-
drived by (406 (25C2954) and Q407 (25C1947), and cutput
frorm CN4DE a3 the drive autput.

The drive output enters the final unit through CNED1T, is
amplified tothe appropriate level passed through 8 low-pass
filter, and output from the antenna connector.

In CW, 031 (DTA124EK) in the IF unitis switched with KEY
UF/DOWN, and the signal is inputto 1C1 In the contal unif,
The sigetora manitor signal is generated by 030 (25C2712)
in the IF unit, and output from the speaker. The CW conirl
signa!l (CKS) is output from 1C7 in the control unit 1o switch
Q428 (OTC1 24EK) and 0416 (DTA143EK) and generate the
CW signal. The carrer is produced by turning Q14 in the IF
uniton, applying D to 1C14, and breaking the balance.
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Fig. 9 Transmitter circuit block diagram
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CIRCUIT DESCRIPTION

+ ALC Circuit

The forward wave voliage defected by the CM coupler in
the final urit is detected by DB0S (HEMEBAS), leval-agusted
by WVRED1, and applied to CN408 in the BF unit. The forward
wave voltage is then non-reverve-amplified by 10401 (4/4)
(NJM2802M), and input opin 2-0f 1C401 (114), 1C401 (14} is
a dificrential 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 decreasa. If the output
voliage falls below the ALC reference voliage (about 3.4 V),
the ALC operates The ALC woltage is applied 10 each sec-
ond gate of 405 (38K131)in the RF unit and Q28 (35K131)
in the IF unit. When the ALC voitage decreases, the voitage
of each amplifier and the drive culput decrease

For SWR protection, the refiected wave vollage detected
in the same way as the lorward wave volage 5 level-ad-
|usted by VRED3 in the final unit, amplified by Q607
[25C2712), and applied to the ALC reference voliags: by
CMADE in the RF unit The gain is reduced by raducing this
voliage to protect the power module when tha antenna is not
matched

g

£ g2l+

3 3

EELZEs .

iFITE 1C401(114)
oyl I M ICa (444
= D413 HALE02

Q417

+ Power control circuit

The TM-255 transmission output is switched between high
and low To switch from high o low, press the Low buticn on
the pangel The PH pin of CN402 in the BF unit changes from
high to low, 0418 (DTC124EK) and Q417 (DTC124ER) tumn
off, and YR4(1 is Inserted between the 8 V line and R520,
R521. The power conirol voltage applied to the + pin of
401 (1/4) decreases and the ALC voliage decreases 0
reduce the power,

= AF meter circult

The BF meter circult non-reverse-amplifies the forward
wave voliage with [C401 (3/4) in the RF unit, digiizes its
output in the contral unit, and displays it

The TM-255 does not have an ALC rmater, but has a meter
amplifier because it is required for the auto microphons gain
contral funetion, described lafer. 1 is a non-reverse amplifier
circuit that inputs the ALC woltage b the + pin (pin 3) of
IC401 (2/4) and outputs it from pin 7.

’ oy

R4TT

476
&
A473

RG22 R4TI

AL P
(ALC Mewer Votage) (AF Meter Votags)

ALC Valtage
R455 [=51=x]
. = 1028
Va1 1 3513
! A8k 131

)
-

Fig. 10 ALC and power control circuits




CIRCUIT DESCRIPTION

« Thermal protaction

The TM-255 have fan control and thermal pratection,
which are controfied by the module unit (X52-4020),

During transmission, 02 {OTD114EK) in the module unit is
always'on and the fan runs at medium speed regardless of
the temperature. If the final unit temperature rises, 1C1 (1/2)
(NJM2904 M) output (pin ¥ goes high and Q3 (DTD114EK)
turns on. During transmission, Q2 is on, F611 and B613 ars
connected in parallel and the fan runs at high speed. When
recaiving, Q2 is tumed off, and only RE13 is grounded, and
the fan runs at low spesd.

If the temparature rises, the oulput from the IC1 [2/2) goes
high and a high signal = output 1o the powsr control circuit
fiom the THP pin of CNBO3. This reduces the transmission
culput forcibly to protect the transeiver 1t the fan fails, @1
(OTC114EK) is turmed off and the THP pin is made high in
the same way 1o reduce the transmission oufput.

Fig. 11 Thermal protection

TM-255A/E |
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CIRCUIT DESCRIPTION

« Auto microphone gain control function (SSB mode)

Im & conventional SSB franamitier, the microphone gain
volume must be adjusted 1o gain the ALC properly and kesp
ther output constant. The TM-255 uses an electronic volume
control as the microphone gain volume, and autornaticsally
contols the microphone gain using the microprocessor ac-
cording o the ALC effect. This funciion is available when
meny item B1 is twmed on (default on} It can be changed
manually if automatic contral is not desired or required (when
the function is menu No.B2). In this case, it can be adjusted
In the range —6 dB to +6 dB in 3 dB steps.

if cther adjustments are pedormed, the microphone gain
changes gradually, so set the micrephong gain contral ta off
(0dB).

I Transmission oulput

Transmissian outpul

The ALC voliage is amplified by IC1 (1/4) operation ampli-
figr for ALC. operation, and input 1o the A/ converter in the
microprocessor If it is kept in a certain rangs for 2 certain
lime according to this voltage, the microphone gain Is
changed in 3 dB steps. [ts change is shown in figure 12. |11
the ALC effect is low, the gain |s increased, and If it s
excessive, the gain is decreased.

Singe the range of £6 0B iz excesded, it iz not followed it
the sound is lower than the range, and full power may not be
gained. This value has been selecied because if the range is
extended, the signaldo-noise ratio defericrates or g sneak
path may ocour

The microphone gain can be changed between high and
low in FM using this glectronic: velume control (menu item
60). High: +6dB and Low: 0dB (defaul:LOW). The gain is
also changed even If 3800 bps mode is off.

4 Excessive mic gain  100mse:  -3d8

4 High mic gein Ssec -3dB

T~ Carest mic gain Unchange

1= Low mic gain Ssec  +30B

Audho signal iroud level

Fig. 12 Auto microphone gain control
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CIRCUIT DESCRIPTION

DATA TERMINAL, PERIPHERAL CIRCUITS AND USE

The data communication connector is on the rear to han-
die ransmission control, data input/output, sgueich signal,
and relay output. {Fig. 13)

Therg are two data communication modes: 9600 bps
mode (menu tem 77 on} and conventonal 1200 bps mode
(aff).

The 9600 bps mode ig 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 bandwidih
limiting. This signal is similar to the digitally modulated 4800
Hz signal (simifar fo a sine wave because it is passed
through a filter) in 9600 bps GMSK mode, and sounds ke
nolse. There are GMSK and GIRUH systems acoording o
the type of bandwidth limiting filter, They do not work in SSB.

Data communication in 388 includes 1200 bps/FSK (sat-
gflite communication), 300 bps/AFSK packet communica-
tion, ATTY, and S8TV. They are used by wrning 8600 bes off.

« Transmit signals

The transmission modulation signal enters through PRD.
The path to the modulator when 9600 bps mode on menu
ftern 77 iz on is different from that when it is off. The path
when the DATA terminal PRS is low is different from that when
PTT Iz low. Table 2 lists paths A, B, and € and modulation
Input levels,

When 9800 bps moda iz on, the frequency deviation
changes according 10 the input signal level. A protection
glreuit is provided to inhibit transmission when the lawal
reaches 4 Vp-p.

The input PKD signal is detected by D23, and smother .o
by C146 and R134, f 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. Specification

Menu No. 77

1 PKD s oM

. gl App
Freq, dev 2+ SkHz

AN p-p
310 BkiHz

Cutpul level S00myp-pi 0kl
Always output when Fx

Cutput level 300mY p-p/ 1 0kEE

4 PRI

5 PR1

Mo oulput when sguelch is closed

Table 2 Data terminal, 10 level

* Receive signals

PR is the receive output for high-spesd data cormmuni-
cation, and the FM detection circuit output (AD signal) is
amplified by Q32 and output. The FM detection circuit also
operatas for SS8/CW squelich in modes other than FM, ard
the signal is always output regardless of the moce and
whether the squeleh s open or closed.

PR1 Is a signal similar to the convenfional spesker cutput,
and oulput withou! passing through the electonic volume
centrol. This output is sguelch-controlied as in the speaker
ouiput

= Squeich signal/relay output

The squelch signal is input 1o TNC © prevent collision in
packet communication. Table 3 lists The logic and the digital
transistor output pulled up by 5

The initial setting Is squelch and it can be used as relay
output with the internal slide switch. The relay is acivaied
and the signal goes low during transmission. It can be used
o cantrol veriical type pre-amplifiers and linear amplifiers

Squelch Logle
Open H
Cioss L

Table 3 Logic of Squelch signal
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TXSW PK26 Signal path
B PKS = 8
OFF A ©
ON C [-
PTT
OFF G

o TONE
E* from condnal
gl LK% MM I
E.l 2
110 =
MIC AMP w
R180 R154 R153 1] E
AT T
&
T
=T mist :
R1ag R42
.5 b—i—3 Fh modulssion
to Waricap
PTT
DATA * 1o comirol
terminal
f— 1
FED| o
GNO| o r
PHE] o frerm MIC (5
PRe| o
PHi| o
SO0
e ay
€
e T® . ON ]
“I" T
- 4
+ 0_‘|' 51 &
QET
o} f
o3z
AP ’.L L | PS0
R1B2 _?_14‘
7 fram RO IG5
= MBaTOR2PF
2 Souich
u; L o *’
Giea C144 cf3 AT CTE
— +
Il %
E _E_ o33 Squmich
i U,I AR i
— I Iz
MHD@
o eontral
> NAD

Fig. 13 DATA terminal, peripheral circuits, and their use
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CIRCUIT DESCRIPTION

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 circult and the control unit
contaning the backup dreuit, DTMF circuit, and keys (Fig

14).
LED ASSY Consral Urit{A/2) TH-RX Urit{A/s)
=z = n 5 = = - o pheialy's
: LD Lamp i o -—r '
! A 'PLET
S PCH.PDA
@ i o o e l o |
T BATT I 1 | .
71 13y |
'l auﬁ 2\\ L ava | B Voo pop I — I
POA i | :
BLANK =+ | cOdiiver L o i DEN1,Z
SEGTESTh»]  MSMS26S Dimer |4 8 BEEP LPE ot I
Ll : 1 S zay
ic10 H
iz i1z T P, Y LEN1 '
; 2
T S . % *:Tcr4Hc2mAF'vE'n't‘g|—' UENZ l
L]
LAMP " ]
T i
RESET Veelgeo e pata = oa H e H2ME o= |
- W Ic RESET i
eS| & | & i |
*_] l INTH .Pmu data 14y IMTY 3 N | i
r% 2 ARV : psob—— s Psi DET. | |iBke) E:; o] .
AT i iz |
el s —= AD
i PSie———pPso MUU I i
S\ S '
. Encodar 2 mip o R0
Encoder | Bufier [—el 5020 MRD ey [ Enordar
BLANK|— | iy Ldad :
. o SEG-TEST| . ﬂ‘ﬁ .0/('}
HDADAT18A46H 4 > BsY e P
SWE-SW13 L WITTOZMER )
=55 3 E . -
FN——O/&;L
! Ico IG11 i
CFTRA MiC
Decodar
Contrsl uniyBi2) . Lok C7385M l"‘\ﬂ‘ [ —_—
[ oAk gy ROS| ¥ 3
¢ gy BISY 1 xap ceal” o3 B b s
e o ] TS X PEW -'I ) H
i ICEIGT PEW 1 =2 l
o2 2 2 ET P
¢ Encoder = 1\ BuHar "\ "IEEP 500 ALM i
== | : LG
TE-BX UndES) ' SBsY ] [l r———THF
SCK OT T
B - i i = T AT -
Il
' W {B/51,{C/5)
Y52 TsU-8
CTCSS Unit

Figure 14 Digital control circult
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LCD ASSEMBLY AND CONTROL UNIT DATA COMMUNICATION CIRCUIT

Fig. 15 shows the LCD assembly and control unit data
communication circuit. 50 is seral data out and S, serial
data in. There is a NAND gate betwean them to protect the
microprocessor ports. Data communication is based on
start-stop synchronization, and the fransmission speed is
31250 bps.

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

SO_G— 50 5|
fsd gy m——ed

Contrat unit.

LCD ASSY

Flg. 15 Data communication clrcult
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« Panel unit (LCD assembly)

1. Panel (LCD assembly) microprocessor reset circuit

When 14 V is supplied o IC5 (L78LR05B) from CN1, the
micoprocassor in tha panal Is resat by the resst signal out-
put from 1C5.

Tha panal does not back it up, Whan the power switch is
off, pane! microprocessor IC1 (HD4047 19A46H) controls e
5 Vliine in the LCD assembly through pin 11 to clear the LCD
display and reduce current consumption in the LCD assem-
bly. The parel microprocessor always operates whan the
main power is on.

2. Panel key input

The signal from sach key on the panel i input 10 a8 port
The keys correspond 10 pins 26 10 42 of panel microproces-
sor iC1 {HD4D4719A46H)

The power switch signal is input to pin 56 (INT1) of the
micoprocessor by edge interrupt. When the signal goes
high, the power is on, and when it goes low, the power 3 off.

3. VR input

With the volume squelch and RIT/IF-SHIFT VHAs the vali-
age output is digitized by dividing 5V applied to the variable
resistor at the analog port of the microprocessor in the panel
urét, and reading the change

The voltage of the VR is read all the time. If it changes, a
command cormesponding to the value is sent fo the control
urit

4. Display circuit

The display circult is in the panet unit (LCD assembly),
and is controlled by the microprocessor of the panel unit. 1t
consists of an LCD driver and its peripheral croults.

Sarial data is transfermed from pins 51, 52, and 54 of the
microprocessor of the panel unit, IC1 (HD4047194A468), o
the LCD driver. There are 159 segments.

5. Dimmer circuit

The dimmer circuit changes the brightness of the lamp in
five steps (including OFF). Figure 16 shows the dimmer cir-
Cuit,

Q6 ampiifies the arror of the stabilized power supply using
a &V reference voltage. Ping 68 and 69 of the pansl micro-
procassor are open dran, and the oulput voltage can be
oufout in four steps by combinations of the poris being mode
o,

Pin 70 of the microprocessor connected to the emitter of
05 is also open drain. If it is open, 05 is wrned off, and the
lamp voltage is not output.  pin 70 goes low, G5 tums on
and the lamp lights.

= o Llamp
70 pin H Off : §9pin | 68 pin
L On Bright L L
\
L H
Cark H H

Fig. 16 Dimmer circult




TM-255A/E

CIRCUIT DESCRIPTION

+ Condrol unit

1. Reset circuit

IC7 (MB20CGFP) monitors Voo apptied to the CPU. 1 thi
voitage fals below 215\ fe IC outputs a reset signal (iow)
to the CPU, and the CPU initiafizes all intermal data | including
memory channsl data). The resst signal is not output whan
tne power switch s turned onor of, or 14V s turned on ar
oft. it is generated orly when the batiery (BA1) vollags leve
qoes low and 14V B turned on or off

(30 generates the signal wicth (id) required 1o reset the
CPRU. (Fig. 17)

]
- MIFTOZMES
> L] P
! : = J.
MR | T c2
- | NE2ODIFP
i T =
< 2B
l—z 1 RESET
-— a9 ?
= ]
| v 3

RESET BESET

Fig. 17 Reset circuit

2. Backup circult

The TiA-255 has two kinds of backup data stored in tha
CAU and EEPROM. User data, such as memary channal
data, is stored in the CPU, and adjustment data. such as
miEter curves, is stored in the EEPROM '

The EEPROM is backed up when the power SURDlY Vol
age is off, but power 15 required to back up the CPU. IF 14 i
§ not cut power is supplied from the 5V AVR in the digital
unit If 14V is cut, power Is supplied from a lithiom battery Ty
economise on lithium battery use, the CPU must ba i
backup meda. 50 when the backup circult shown in Figura:
18 detects a voliage droo in the 14V line. it outpLUts a backup®

=

request signal to the CPU

1
M3rrozme3
De4

INT1 [ ROEZMET)

Fig. 18 Backup circuit




ant datais stored in the ZEPROM, which consists
& bit registers. Data can be writien to and resd from
AOM.

sime the power 15 switched on, datais read from the
. If comupt data is delecied, the oafault adiustmant
is: used. Adjustment data can be writen inte the
in senice adjustment mode. (Fig. 19)

i
. M3 TTIZMEE
__;-L S upa
54
| Uk B =
(FTRRTT]
A
g oo S
3
M MoICEELENME
. B}
3 485 0 D
ST TR

Fig. 19 EEPROM
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4. PLL and DDS conirol circuit

The TM-255 hasone PLL and two DDSs The CPU outputs
frequancy data to the PLLs and ODSs serally accoring to
e display Tregquency:
5. TX-RX unit control signal circult

The CPU sends the mode signal and power signal to the
TA-RX unit. Tne CPU recelves meter sigrals and the standoy
switch signal from the TX-RX unit, and displays dats on fhe
miaters and pericems:a transmit operation. The outpur signal
from the CPU goas to seral-io-paraliel converter ICT, IC11
(TCB174F). (Fig. 20)

squelch setting

a1|c2|@s | a4 |as f‘gﬁéﬁ‘g} Remarks
T R e I O 50.9 Fully clockwise
L _L___LlL H| 49
CIC DL 47.6
0 T
T ) O e e 44
LiL|H|L|H 12.3 |
LILIH|H|L a0 8
LILIH A H 300
e et 38,9
e ESESE 37.1
LiHILIHIL)] 36
LlIH|-L|H|[H 3.8
=) T T i e 321
LIH|H|LI|[H 30.3
LIH|[HIH]|L 288
HlH =4 27.0 A —
LIL]L]L 739
Hlwleleln 521
5l I Y I 20.6
HlL|L|u]H 188
i T R T 17.1 A
Hi1+t | HlL]n 15,3
H|L|H|H]|L 138
HlLiH | RN 120
Hiwlo|lLlL 11.9
Hlw|L|L|H 10.1
Hi{v|L|H]|L BE
HIH|L|H|H 55
HlwlwlL]|L 51
Hlw|H|L|H 33
HI{H|H[H]|L 18
HIKHIH|H|H oo Fully counisiclockwisa
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DATA  CK
cs 0G—
W 5 5
i e
b ___T = -
- o] ~ & —
T & IC8 m
MBEETIEIFE
— . L] ]
12 i ] —tNG
i 1 u i
e St o e
ChEz | +
4 Eé_!h T TP L ﬁ e
I uen |l 8| —. LEN [
S N o Yl w— i o, W q_‘
NG S IG7 TCa1745
W T
1
WirTomeR W m o= o Lin
P " uck] 18 12 o e 8: -
o W PO sl W ::E &
111ELT %14 PR
ek i UCK .
' ' L LIENZ -
i d e G
; ! [HE 'rcsﬂdF'_nl'f
Cortrol urit : s TOCRKAE)
Fig. 20 TX-RX control signal
Icr i1
2 | Squeich setter signal 3 2 | FM mode signal
3 | Sgueich setlar gignal 2 1 High-speed packet signal
) [PHRIE)
4 | Sgueich setler sgnal 1 T | -
5 | Squelch setter sanal 4 P
B | Squelch setar sgnal5 | § | Microphane mute signal
+ | NB a | AP
= ; Fi PTTIi ;
| 8 | RF cul signal ] 0 mmmﬁ- -
10 | SSA mode signal 8 | High-power salect signal
T e ;,Egnm 8 | AF cut signal
10 | Bees sidelone
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’ 6. Main unit key A/'D input
The voltage divided by the four switches 51 54 is appled

1o the AD input pin of the CPU when a button is pressed.
When two or more butten in the same group are pressed,
only the button with the highest prority s detected (listed
below),

KAD Pricrity
st | PROC | ¢

82 | AP z

s3 | NB 3
= |

84 | PF 4

G
MaT70zNGD

Contal
Lt (B2}

-l

Fig. 21 Key A/Dinput

4. Encoder Circuit
The encoder is a mechanical one. The wavelorms of the The minimum frequency step is 5 Hz, and the maximum
encoder pulses ame rectified by IC6 and IC7 (TC435847), 200 Hz (10 tmes this value for M) The frequency step is
and the number of pulses s counted by the hardware changed continuously according to the rotational speesd |
. couner in the CPUL (Fig. 22)
When the encoder is rotated siowly, the frequency step 1s

made smal; when it is rotated gquickly, the step is made
large. This ensures smooth tuning and freguency change,

' THRE Unit [E5)
[[+4) ' e e e T
1MI7TeEMER _J_
Z £ 1 BT
e T TR
I “1 ol ECE3
Thic t o J - o
ranlE ol ol EDet
I ] icr &l J_,. o Shi
3 - P
1811 (] (i)
T_I_,. a ENCORDER
m M m

Cantral umt i
—l

Fig. 22 Encoder circuil
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8. Busy signal

The port leval Is monitored and BUSY is displayed in
recaive made, and the busy signal is stopped during scan-
ning.

9. Beep

The beep signa is generated using fthe timer in the CPU

The manu ensbie data (beep onioff, mode beep, warmng
Morse) ls recognized, and the necaessary coda i output

A oot is about 40 ms, 2 dash about 120 ms. The escilla-
tion frequency is about 1.4 kHz

10. Subtone

The subtona frequency is converied from digital fo analog
with a ladder resistor. and the pseudo-sing wave, Inciucng
1750 Hz 1one, is output (Fig. 23)
11.CTCSS input/output

{When optional TSU-8 is conneciad.)

Data to the CTESS is output from POE (ciock), POT (data),
and P53 (erabls) of the microprocessor When the power s
on, connection = chacked by PS3 I he CTCSS wnit (TSU-8)
Is not cennecied, the CTCSS does not turn on.

When the CTCSS unit detects a matching tone, 2 low
signal Is input to F52 of the microprocessor to open the
squelch

12. DTMF input/output

DTWFE daia is outpuat from P30 1o PE3 of the micoonoces-
sor. When P42 of themicroprocessor s high, data is culput o
encoder |C8 {TC35219F) from P30 o P33, and the OTME
tane comesponding to each daia from the TONE pin of ICE.

The tone passing through analog switch 1C11
(¥RL4066BCF) s input to decoder IC3 (LCT385M)

\When a valid tone is detectad, the STD pin goas high, and
P40 of the microprocesseris enabled, Datais inputto P30 o
P33, and the micreprocessor checks whether it matches the
set 0TSS5 code

The input from the OTWE micophong b5 read and confral-
ed by switching IC2 input by 01 and the microprecessor,

flﬁ o £
]
421,
Fag
k1 EPY
A8 1mag

CP1

350 R
H

GhE

Fig. 23 Subtone circuit




Menu mode

« Dutline of function
There are two menu modes: A and B

= Functions

TM-255A/E

CIRCUIT DESCRIPTION

1. Menu mode A 2. Manu mode B
In manu mode A, the frequentiy-used ftems ae sat and In menu mode B, the ilems are not changed once thay ae
changed. saf
Contents of menu mode A Contenis of menu mode B
Mo. Description State (display) | Initial state Mo Description State (display] | Initlal stale
00 | Dimmer change OFF/d1/d2/d3/d4 a2 50 | Beeptong ONJOFF ON
01 | CW delay time switching | 100 - 1300 GO0 51 | Mode Morse seiting QNJOFF ON
0z CW pilch frequenoy 400 - 1000 B00 52 | Warning Morsa seting ON/CFF N
change ; e
e — Rapeale’ sublone €7 - 260.3Hz
. 03 PT'UQ'EIT-. scan busy slop ONOFF oM 52 frequency ssting 285Hz
s :Z’“"” _ — 54 | Meter peak nold ONJOFF oM
Sy SCan tme e = —et—7 =
04 | cperals/carier cpsrale o Standerd memery ONJOFF
switching 55 | channal fre ;ﬂnw OFF
05 | Al memony scan setting OWIOFF OFF Ay Chente i
e f— 5¢ | Program scan hod ON/OFF OFF
| Blick encoder step See inglruction funiction
o Egesqéznﬁ?; switching anpe. i RIT fraquency vanable 1 1kHz2 2kHz
; = i 57 | range 1.1 kHZ/2.2 ¥Hz 1.1kHz £
o7 Click-encoder step See instruction I0kHZ change
fraquency swilching (FM) | manual. " ) =
. T - - 58 | Automatic power off ON/OFF OFF
| A voluie séing L. 59 | TOT setting 5102030 OFF
&0 FM microphone senstivity | HL L
change
g4 | SSB microphone gain CH/OFF ON
gonirel sating
SSB microohones gain -B/3I0318
62 coth odB
Paging auiocancal CN/OFF
o function setling i
b G4 | Open paging seting ON/OFF OFF
DTSS oelay senng S22 insruction
5 rgrual S0
66 | 3 meater squelch seting COMNOFF OFF
& meter souelch delay See instruction
b sening menual =0
68 | Free encoder iock seing | OFFF3ALL OFF
69 | Keylocksating COMN/OFF OFF
0 MIC PF1 key satting 00- 85 83
(Menu start)
71 | MIC PF2 key saring 00- 939 I3MAY
72 | MIC PF3 key saning 0o-98 20(AVE)
73 | MIC FF4 key s=ting 0o- 99 24(CALL)
74 | Main unit PF4 key satiing | DD- 59 B5(VOICE)
15 | Memary mode frequency | ONOFF ot
disptay safling i
Frequen oy transverter See nstruciion
76 display safting menual. L i
7 High-apeed packal mode | OMNOFF OFF
sang
T8 | Auto shifi sstting OMNIOFF OFF
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= PF key functions

CIRCUIT DESCRIPTION

Three kinds of functions (panel function, menu A, B func-
tion, and non-pangl functon) ae assigned o the four PF
kays on the microphone. To assign a function to a kay, spec-
iFy the number in the fdllowing table using the LIFDOWN
switch In the order of €7 10 70 (PF1 1o PF4) on the menu B
mode. The PF keys a= named PR, PR2, PR3, and PF4 from
the left a5 viewed frarn fha front of the optional microphong:

PF key settings

No.|  Menu A function

00 | Menu 0O

Mo..

Fanel key function

Menu B function

01 | Menu Ot

AJB (VFO)

Menu &0

Special function

Menu 2
Menu 03

AjF

ALITOFM

Menu 04

BELL (T.ALT)

Menu 05

Manu 06
Menu 07

CALL

CLR

CODE

B9 |8 RTS8

Menu 03

| DTS5

| £

LOW

FLOCK

MiHz

MIN

W=

M=

hE

PROC

REY

RIT

SCAN

SHIFT

ZIE|BBID(RIEIRBRL SN BNRNENNN

SSE/CW

Initial values:

42

151

52

[\H:HS?

AF MUTE

=

AFATT

Menu 52

a3

Manu 53

82

MONITOR

Meru s1arn

54

Menu 54

ENT

Bb

Menu 55

VOICE

Menu 58

a7

Menu 57

%8 RE|E

TF-3ET

AF

Menu 58

549

Wenu 58

| Menu 80

&t |

Menu 61

62

Manu 62

83

Manu §3

B4

Menu 64

B85

Meanu E5

&6

Menu BE

67

hany B7

BA

henu 68

o]

Menu E5

73

Menu 75

77 |

Meny 77

TONE

Main unit PF = VQICE
PF1 = Menu stan
PF2= MR

FF3 = AB(VFD)

PF4 = CALL

T8

Meau 78

CFF
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| TM-255A/E

SEMICONDUCTOR DATA

CPU: M37702M6B***FP (Control unit IC1)
= Block diagram

|
:
|
|
|
|

Data birs (rven |

% Cata bas (oddl

BYTE

|

Data butfer, DBy B

Pz ssiddth
change npuf

Data butfer, DAL (B}

Command gueus

% g
EE, I 9o ) = s
5ol A 1MEY butler, QO (8! (—E ] ] 5?—_
2 %‘3‘1 2= | | - = =g
e= |} g; h— L Command gueis ,J_g :| o 2l ::} & En
* I EE C_—. : bufier, O1 B} Em #
! 3 5 <: - — —
= |_ — Command gueus
I buffer, Q2 (B 4 $ ]
s 82 M= =5
E{‘T = S
! B =
. I sdddress but =l :D' g
i }I Incremianter | 24| —
—u 13 - Program address Q = E
g:_é_. ragigies, PA 124 o] | -}5'5-‘
BZ% L 2 £
b &
[ — Data addiess = = P :"‘.,l z | En
o L ragister, DA {24} T 3 | ¥
M = — .
::':l-é. — 2 i
2= B 1 N
=1 t %.:-E: A |
! A E s — fr—— I_1 E-r-
ol ] T = | 3=
l Incremientear Tz m 2E
|- ._.¢ [decremeniar (24| E_ 3¢ = | é&
[ Program counter, PCL18)
— T
_ ¢ L Program bank | = 2
z Eg: registar, PG (8) = E‘:: ::j E=
2 : ¢ £ = :} | },gi
| Data bank register; PG (E) % -E . EE
I y =1 B et g
T He C: @Inpuruuﬁarmginer. 1B (16
. ﬂ::'f?-“ ac: &|s 'E¢ = B ”
' = = .= H
=] = o =
g3llz (5] 8l o L
| - H B EXEE $
= =] | |
i " S £ 2 gl O E
i F. | — -
: [ = 2 .:¢ miim i =
& I C: Diract page
%Eé o register, DPR {16} e | e | g | | N ] ) )
zllsEl | =
port - o =h=1020EE= = . o
H | N Stack pointer, S (161 = é_ ol = E¢ il & g gf
= ! N = ” = Sl ENENE E¢ 3 C:‘; & F2E
I M Y Index register {16 slhsl sl sl s = =) 5_3
_ - = ENENEl ek B P =8 =
| . ¥ index register [16) ==EHEFENN= L (=)
4u
i o Accumurator B (16 C L T |
i — MM | 8
Fa .4 Accumurator & (16 % = B
a5 = =] | Sa
R =] Y Figg
35 @-— ] S2 KARP M P2 EE
o =
r ol S :
H 1 |
g B B % |l L =,
$i3g. | ¢ = — 1
o gx =1 v s I e B ! B
[ o Arfhmetic gnd % T Fed z
1 , . E L4
- = iggic unit (16} =2 - ::] - ==
¥ iéé__ - Sa [ ] M 2 FEE
GE* [ kel =2 o s b =
: I] I L -—:$J |
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TM-255A/E

» Functions of pins

SEMICONDUCTOR DATA

Fin Signal

No. | Pinname igtng | [l #] Function Condition for belng active HL
| | 1 | AND | RAD | | Swich AD input | When swilch is on (voltage changs) i
2 | FaET CKS D- | CKY contiol sgnal In ransmit mode H
| | 3 | TBisi EDP2 | | Encodsr pulss . Inkerrupt T4
| 4 | TBOm | EDPY | 8 . [
| 5 | PB4 BOVR I Cwarvaoltage protection input I When overvollags ocours 1L ]
6 | INTH BRC | | Backup Voe detacion | When backup is requested [ L
7 | PE2 | TS 0 | TR control | X - |k
B | TAdw EDP1 Encoder pulse 80 degrees behind EDP2 when the encoder istumed clockwise I
| 9 | TAdour | EDP2. | . ~
10 | Pat | PSwW 0 | Power {SB) control When he power s on H
11 | P56 i LDA O | ONAIR LED contral [ InTrangmr-ancle . h;
12 | P& | LBY © | BUSY LED contal When busy H
13 | P54 MRD || NKB judgermnent When MKB & conmecled H
Pl ET: 110 | TSU-3 judgerneni/LATCH | Tsu8 conneclion/s LATCH L
15 | P52 | SDO CTCES gelecion | ©TC8S wne match L
16 | P51 =85y V5-2 conlro | When voice s output L
17 | P30 BEEF QO | Beep puiss | — .
8 | P47 DCDC 0 | Decoder output [
19 | P46 DCDB | © i
20 | Pas DCDA | © i Ll
21 | P44 | 8T0 | DTMF detcchion Signal detaction H
22 | P43 2 O | Tene selection Single tone output | b
23 | P42 TD Q | Toreconio | Tone sop | )
za | P11 RDS | O | DIMF switching _DTMF microphene = H
| 25 -1'4_[ TOE | O | 7385 data bus contrg [_“.Iata bus {normaly high mpedance) H
25 | BYTE External bus wiath specilication | Single chip -
o7 CidVes CPU operation mods | single chip | L
| | specilicalion { — =
| 28 | RESET | RES | | GPU maset When resel 1 [
2 | Lu I Sysiam clock -
30 | Kour a
] E NC
2| Vs = GND
33| M3 O /0 | DTMF data bus i
2 | pa p3__ | o] | -
3 | P Dz 0
36 | PO | b1 /0 | ]
ar | P& 0AT _C-_ ! O/A Cala Single 1ane oulput
38 | P26 DAE a
»[rs [ [o] ]
@|rma |prm | o B
a1 | p3 A2 | © ] ]
42 | P22 DAZ s
23 | P21 DA1 0 B
| 44 | P2 CAD 0 ) I
| 45 | P17 5B Power (5 V) conirgl Power on L
45 P18 ET i !E?"‘?DM ciata oulputbusy When busy (normally high impedance) L
IngLi

28
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TM-255A/E

SEMICONDUCTOR DATA

Fin

Ho.

i Pin name

_4?'
48 |

P15

Pid

g | P13

Signal
narme

Function

Condition for belng active

ECS
B3Y

KYE

| EEPROM chip selac

Signal Dusy

Key input

. ‘Whan busy

‘Whan a chip issslocted

When key i down

P12

KYS

Kay gckinpu

Whan jack i3 inserted

P11

| P10

FO7

| Rxe
MWE

_ TEXRE contro

Fx

DA

Senal data

{rioi

: PDG
| POS

LK

Serial clock

| Senal-o-parallel, EEFROM, VA

Seral-lo-parallel, EEPROM VR

LILK,

Unlock signal

| PO3

PLE

DLEZ

| P2

DLET

FLL enable

When unlocked

Latch al a nsing edge

DDS (LC) enatia

DO (0ET) enable

Latch at a rising edge

Laich ata rising edos

| PDA

PLL/DDS data

PCK

PTT

| PLL/DDS clock

PTT switch/MNKB TX data

When swilch ison

AXD!

e

CLEA

CTS1

MIKE HX data

MES clock

TXD0

PSO

RO

PS5l

Serial ransmission control

Panel dala oulpuw!

Pangl data input

Senal ransmission contrl

Power supgly

AD power supply

A0 refarance power supply

A/D ground

NG

GNO

NC

SM

| MON

| wue

[ Pvm

Smealer

| MIC DWN/PF SW

MIC UPJPF W

AF meler

[ ALM

ALC valtage

29




TM-255A/E

SEMICONDUCTOR DATA

DTMF encoder: TC35219F (Control unit IC8)

* Pin connection diagram

'.Fl.'t:['1__'
—TO[Z]
CONT1[3] NADATAT
conT2[E] E
e [T]
o5CouT[E]
DSCN[T]

9] nATA4
(5] LTS

[TOP VIEW)

= Functions of pins

= Block diagram

COMTY D
CONT2

MUTE

|||J

CONTHCL
LOGEIG

DATA
REG:STER

'——{ DECODER-H

WS

TIMING

S GENERATOR

[ |

———I DECODER-L

DSCin OSCouT

TOME

Fin code Pin name

Function

Fowar sipgly pin

| Lina]
VEs
. -TD

GND pir

Al syslam sslect inpul pin

High: The MUTE and TONE
Low: MUTE goes low, and TONE goes high

Mute ocuipoul pin
Lo Stanciy e (when
tong 15 Oulpul ar nat

s ¢l whether ¢

Tone guipul pin
Dieal tone ar single one 15 oulput sooording toeach mput

ow, asCillalon stops

E_ — Csgilator circuit nputfoulput pin
R | Sngletens output select input pin

4 The sr L.L'-Ig":"""" can e oulput by the operation

12 |

1 |

i I S inpd

F i

i Oscikation contral input pin

13 -7 High Tha regsler latc ta gt DATAY Lo 4, and CONTY, 2 an a fising pulse of —TD. When —TD is

30




’ DTMF decoder: LC7385M (Control unit IC9)

TM-255A/E

SEMICONDUCTOR DATA

= Pin connection diagram

. s Functions of pins

TOP VIEW]

+ Block diagram

Bias Gerarabicn Cloull Fiter

puBiE

Arti- Dhial

T Aliz
A g Alissng H Tone
) }_‘bT Filter Eiltar

$ Low roup =

- T 11 1 Ela-\fgssa-b- _:’!-‘? -
Timing fiter DE

Genaraicr

oo fpne

WIEUED LR SREIRALIEY B0

!

g
g

:

m
T

i
]
m

QO8C1 0802

Pin Mo.

Hame

Description

9

Mon-inverted inoul o input ampliier

nvened input af Input amplifize

Cutput of input amplifier

VDOY2 reference voliage output

@
|
[=p] L

o | en

F down mode
Connect a 3579545 MHz crysial belwean thesa pins 1o i an oscilstiar
circud

supoly pin, Normaly OV

the frwes-state output for Q1 ta (4
10 TOE | ahle
Law: High impedance
11 3
12 (J 2 :
% = Three-state receive data aulpul
| 3 La
| 4 O
15 S0 o High when the valid ipne pair continuation time exzoeds he time set by CR
i 16 ESt o High when & vaid one pair is detected
i 17 SYGT 1o Set the guard tima by connecting CR
18 W ply pine Normaly 5 W

ﬁ




TM-255A/E

Electronic volume control: MB87032PF (TX-RX unit IC5)

= Pin connection diagram

I
&
a]

+ Block diagram

SEMICONDUCTOR DATA

(TOP VIEW)

-
=

s mlml

=k =S ek D C s T £ B £ B3 b

(=1

=

240 Yoo
23p R-iNT
22 NC
21P R-INZ
200 R-IN3
18 R-1/2von
183 NC
17P R-OUT
163 NC
1583 KRG
14 €5
133 DATA

'?.T

L-/M3

L-1/2¥po

¢ L. Channel

Voo

A Channe l—__l

B o o

L-ouT

oG ()

Dacoder

AN
| |

28 bit Shifi register

o

i’

|

34
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TM-255A/E
v SEMICONDUCTOR DATA

’ « Functions of pins

—

Pin Mo. Pin name o Function Remanks

— —

1 | AG - Analog ground pin

Anglog input pin _and H gra

2 L-IM1 | Crivia with Iow impedance (100 or less) syrarnetrcal
| Analog inpul
23 RN | .S Cr P

4 L-1ng2

| H-IN2

5 L-ING
Fig. 1 Connaction of each inpul pin of electronic volume

o) R-IN3 he yolume, loudness, and tong are dotarmi
values {including open and short) shown 0

od by thee R1, R2, C1, T2, and C3

Mg
[
[
5]
]

12VD0-output pin LardB are
syrmrnetncal

Bectronic vouma canirol aufpul pin Aunglog | npuk

12 ngxl

o
-
&
Q
=
|o oo

Dhgatal grourvd pin

|
) |5
* |
- |
fiE

Clock signal input pin TTLirteriace
Clock signal inpul pin for reading data from DATA ¢

Diggtal nput

. OATA i Vioiume, tone, channe 2t data input pin. 28 it data is inpus serally with clock
1 D
sicinal

Strobe signal |
14 L5 | Fead and latoh the control dala read thraugh the CK
edne of the €S signal I strobe is nbt inpad, the o

2 VoD | BV power connection pin
- MG - Mo conreclion

+ Maximum rating

Standard value
ftem Code | Pin No. Uinit
Minimum Standard Maximum

Power supply vollage VDo | 24 - L 10 Y

ping  GND-0.3 - Wor+ 3 Y

Input woltage Wik All inpist

Culpul vollage WouT AH g ns - Voo 3 W
Staring le Tely - -5i - 125 0

* Recommended operating conditions

Standard valua
Itern Code Pin No. Unit
Minimum | Standard MaxImum

YT A - | o P

Wa 3 - i 1.4 m
Ta {] - 70 o
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TM-255A/E

DESCRIPTION OF COMPONENTS

X57-4530-00, -11 TX-BX unit (A/5 IF)

Ve ! Useffunction Operationicandition/compatibllity
I C1 HIC NB -
| c2 HIC 538, CW deteclion, AGC vollage oulpul
C3 HIC FM datection, noise squelch, FM S meter ]
| Lo Anzlog switch Switching of detection output and 5 meter cutput belween FM and other made
IC5 Elecironic volume control Right channel: Transmission {microphone gain); Left channel: Receplion (AF
vokmeE) . _
ICE AF amplifier ——
IC7 Sedal-lo-parallel conversion
1C8 | Analog switch | Sguelch setting -
icg Operational amplifigr | RF AGC, SSB, CW S meter o
IC10 Microphone amplifier §5B. FM common/speech processor
c1 Sarial-io-paraliel conversion A
Ic12 HIC FM microphone amgdifier . ) . )
IC13 Analog switch MIC signal switching
14 Balanced modulator 558 modulation
| (B | IF amplifier Receive oparaton
@ | Switching B _NB gate
3 | Butfer amplfier WB HIC {IC1) input
[ | Switching Squelch hysterisis
] | Ampifier | Receive audio signal
or | Switching | AF muta, sguelch
[ | Switching AF leval down (-6 dB)
Qi | Switching -~ AF mule, sguelch
@] Switching On for 5B, CW
2 | Switching Cn for FM
@1 Swilching On for S5B _— |
| [ Switching On for CW
D15 | Switching |_Sauelch setling i
(B Switching On when transmitting FM (frequency modulafion gircuit powser switch)
| 217 AGC tma-congiant switching Cn for 558
8 | Crysial oscillator circuil For frequency modulation |
g Bufler amplifier Frequency modulaiion gircuit output
220 Switching O 8600 bps (PKSE high')
221 Ampi fiar Migrophone amplifier oulpul delechaon
Q22 | Swiching On: PROC on
223 Switching Microphone mute (on when DTMF 15 sent or received)
224 | Switching PROC on (microphons amplifier gain switching)
25 Amplifiar Microphons amplifier oulpul
226 Swilching 8600 bps on/PES low off
27 Swilching Ofl when PKS is low
gl _|F ampiifier Operates when transmitting (ALC)
| Q29 Switching | On when transmitting
280 Helay driver On when 029 is on
a1 Switching On: Key down
B2 Amplifier PRI (FM detection cutput without squelch control)




| 1§ TM-255A/E
DESCRIPTION OF COMPONENTS

X57-4530-00, -11 TX-RX unit (A/5 IF)

v v

Gnm::}ﬁ s Use/function Operatlon/condition/compatibility
| 033 | Amplifies PR1 (demadulated output with squelch control)
| 034 | Swilching | Onwhen PSS low ] B ]
| 035 Swilching On when PKS is low and Q36 is ofi .
| 056 Swilching On when PKD input is excessive (4 Vp-p) |
| Q37 Switching On when squelch is closed ]
| Q38 Swilching | Romute. Onwhen transmitting == ——|
| Q39 Oscillator Sidetone generation
| Q40 Ripple fitter 1L AF amplilier power supply
| D1 | Roversa flow preventon
| D2 Roverse fiow prevenlion MRAD input protection
; | D3.4 Switching Crystal filter ransmissionireceplion swilching (operates in 558 and CW)
. C5, 6 Switching Crystal fifter pags prevention (operates in FM)
o7 Varicap dicde Frequency madulation
| C8 Vollage stabilization B _
3 Swilching | EXE and BSY OR circuil -
D10 | Reverse flow prevention | -
on Switching PTT and PKS OR circuit
012 Swilching . | SSB, 8W mode signal OR circuit
013,14 Reverse fiow prevantion _ e
. D15 Detection Microphone ampliier output detection, PROC control
D16 Swilching FTT change signal and mute OR circuil
D7 Swilching B FTT and mute OR circul -
C18 Switching FKS6 and PRS OF circuit
C19 Reverse flow prevention )
| D20 | Relay surge absorplicn
iy Reverse llow prevention - e =
022 | Switching KYS and sidelone generator power supply OR cinouit
. 023 Deateciion PKD
024 Reaverse flow prevention e
D25 Temperalufe compensation - |
D26 Switching
D27 | Reverse flow prevention .
D28 : Switching (Reverse flow prevention] ~
IC201 | Mirer = 1 11.321-11 833 MHz oulpul, 2 10.24 MHz input; 5@ 1.081-1.593 MHz input
G202 Mixer 1: 103.481-103.993 MHz output; 2: 32 16 MHz input; 5: 11.321-11 B33 MHz input !
| IC203 Mixar 1. 10.685 MHz output. 2 0 455 MHz input: 5 10.24MHz inpul |
1T304 PLL 2. 3, 4 Divide ratio sethng input; 5: 10.24 MHz input; 7: Lock vollags outpul, B
Unlogk output; High: UL; 11: 29.696 - 31.744 MHz input |
| G205 Three-pin regulator Constant-voltage 8 V output - ) |
| G206 Three-pin regulator Constant-voitage & V ouput I
2201 Buffer amplfier 1024 MHz
. Q202 Double circuit l 10.24 MHz - 2
| Q208 Ampkfier 20.48 MHz, DOS (A201.202) CLK input
G204 Buffer amplifier 10.24 MHz, mixer (IC203) input |
Q206 Ampiifier | 10895 MHz
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TM-255A/E

DESCRIPTION OF COMPONENTS

X57-4530-00, -11 TX-RX unit (A/5 IF)

Component
MNo.

o207
20
3?0
Q211
2213
0214

L2215
. QF 16

QP 17-G219)

Qa0
52

Usafunction

Triple circu#

| Triple circuit

| Buffer amplifigr

Armpi fier
.E-j"[:t:..fer

| Amplifier

Ampiifies
Ampifier

Active low-pass fitter

Switching

Mixes

Operation/condition/compatibility

10,24 MHz " 3
0. F2MHz* 3

1024 MHz, mixar (C201) Input

103.481-103.953 MHz, mixer {Q362] input

29.696-31.744 MHz, PLL (IC204) inpul

VOO (133305 - 135.305 MHz (E), 133.30% -137.305 MHz (K, MY dulpul

133.305 - 135.306 MHz (). 133.905 -137 305 MHz (K, M}, mixer (Q352) input

On: Unlogk

LO1 (133.305 - 135,306 MHz (E), 133.305 -137,306 MHz (K, M)} ouipu

MN1: 103.481-103.933 MHz; IN2: 133.305 - 135.305 MHz (E), 133.305 -137.305

MHz (K, M), OUT: 29,696 - 31.744 MHz

6




| § TM-255A/E

DESCRIPTION OF COMPONENTS

X57-4530-00, -11 TX-RX unit (B/5 RF)

Compaonant

No Use/functian Operation/condition/compatibliity

G40 Operational amplifier ALC, power metst

IC402 Three-pin reguiator Conslant-volags BV oulpul
G4l BF amgplificr Operates when receiving (145 MH.2)

1B MHz{E), 144 - 148 MHz (K |
305 MHz (E), 133.305

|0
Can2 R first maxar I 144 -
Lo 133.306 -

03 2nd IF amplifier Operates whan ransmitiing {10.635 MHz)

G4l Swilching On when AP is an

0405 TX IF amplifier Operates when fransmiting {ALE)

08, 407 Dirive, precrive ampdifer Oparates whan ransmitting

- 146 MHz (E}, 144 - 148 MHz (K. M)
; (E), 133 306 - 137.308 MHz (K, M)

408, 410 Tx firsl misar I
| Lr:ld'

. B3 Keyswich | On when 0428 is on
417,418 | Highlow changeover switct On: H

e o

CA193-0421 | Multiibeator | DC/OC varter (-8 V) |

o . B L I
022 AXE switching I ~ —— |
Q423 TAES switching O |

Q424 | Switching On w

425 Switching Qn when transmitting

{426 | Swilching On when récaiving

. 0427 Swilching On whan lemperature nses guoossively (power-down conitrol)

Ky switch On: Ky down in CW

TX IF gain swilghing Ori High power

RF amplifier poot

G

Varkcap Operates whan receiving

o3|
1Y

swilzhing

[ 2,413,

a1, 415
| 416
1] —

4 N

D418 ALC voltage

Ca2

G423 Valtage staidl zation g

Rewversa flow prevention
(=3l i I‘-_:'.'.-‘,_-.r.r.-':- | I
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TM-255A/E

DESCRIPTION OF COMPONENTS

X57-4530-00, -11 TX-RX unit (C/5 FINAL)

B“"':;’*"* Uss/Aunction | Operatior/eondition/compatibiiity
e Swilzhing B On when over-vollage occurs

| a0 Power switch conlral On whan Q608 is off and PSW is high

| 0600 Powear switch On when 0602 i on
Q604 506 DB AVR ) 12 ¥ outpul when fransmitting
QE07 SWR profectan control —
CE01.607 | Antenna swilch On when transmittirig —— i
Dbz Protection diods Fower supply reverse connechion preventior
0603 Surge voiage absoiption | +Bline
D634 DC over-wiltage datection =
DEDs | Reverse flow prevention
DEDE | DEAVR temperature compensation
DEDE, 609 | AF powsr detecton
D10 Surge voliage sbsomption Fan motor =]
ICE0 Final amplifies

X57-4110-00 VCO

c“’“ﬁ;"""‘t Use'function Operation/condition/compatibility
=l VOO ) | :
| 02 Euffer amplfier VCO outpul, 133305 - 135.306 MHz {E), 133306 - 137,305 MHz (K, M| ]
B]| Vancap diode
X57-4020-00 FAN
Component " ¥ -
Mo Use/function Operation/condition/compatibility
| IC1 | Comparator L
=l Switehing | On when ine fan uns _—
2 Fan motor drive Cn when tranemiting
2 Fan maotor drive On when the iemperatura rises
D Switching | OR circut




TM-255A/E

DESCRIPTION OF COMPONENTS

%53-3510-12, -21, 2-72 CONTROL unit

Component

No Usefunction Operation/condition/compatibility

GPU See dircuit descripionand sericonduclar data

2 [ Whion the power i5on

e EEPROM 4K, byte

A5 seral data invarter When the control unit communicates with the LED assemDly

bufiar

Ch. 7 Encoder pulse wavalorm shaping When the encoder is turmed =_

| DTMF encoder See cirsuil gescriplan -

] DTMF decoder See gircuil descriplon i

IC10 3-to 8-ine decodey Senal-to-parallel conversion |

=11 Ansion switch DTMF receivar

=12 Thrag-pin regulator Consiant-voliage 6 V oulpul x =y
. Q1 , Swilchirg Swriich DTMF signal belwesn dual and single tones

Q7.3 Switching Dastinaticen judgement

Q4,5 | Swilching O AR LED, BUSY LED lighting control

(L] | Swilching Unit & V canirol

ar DOTMF monitor

28,9 Swilching | Backip judgermant

D1 | Swilching | Reversa fiow prevention) | EPU power supply OR circuil )

03,45 Proweclion diode | inp i1 ot prolecion L |
. 09, 10,11 Swilching Destination selechior |

1248

A LED Lights when Dusy (gresn)

019 LED Laants when onalr (rad)

021 Voltage shifl Backup detection
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TM-255A/E

R PARTS LIST

Teilé dte Pirts Nb, warden nicht gelefert TM-255A/E

Desti- |Re- ]
nation |narks
e | w

Saf. Mo Address Mew Parts Mo, Description
Parls

sREEE (2 H | g 5 & F

4o

g & 5773 B

PANEL
PANEL
| PANEL

EM
EES
KM
EE%

L |
rraft deelien
a b g t

A62-0340-03
02 & AB2-0015-02

B1D-1198-D4
B11-1090-04 Il
Rl -0696-04 | CAUTTISN LABEI

B42-2455-04 | LABEL CMAXBNAK)

Ba2-3343-D1 LAYEL €S/H@)

Il
e e

EL (HYATT?Y K
R B WARRNTY CARD EES
USER B WARANTY CARI K
THNSTRUCTI®EN MaNUaL KME

LAVEL CRCC) K

b
@

INSTRUCTTAN MANUAL NEE7
[NSTRUCTTAN MANTAL E
MBIEL NANE ]
MBOEL NANE

mre

RF C®AKIAL CABLE RECEPTACLE(M)
TERMINAL (GND)
' CGAD

b o OO
e

CONNECTING WIRE(SEP
CANNECTTNG WIRE(I

WIRE SET

= A Y
« Bw 0
"
5% )
[==]

P ™3 D P g

14 E3T-0935-05
14,38 £37-0234-03 LAT
0420-05 FLAT CABLE (1E-RF
14 537-0446-05 CONNECTING WIRE(SF)

Ll o P
i
ol
Lal
ol
1

327 A, 1D CAVER [SEP/PANEL)
- CEVER
5L 3B EAN MRTER
701 18 | SHIELDING PLATE (FIN
35 7H THSULATING BEARD(LITHIUM)

£5 ic 509 -0405-05

KlSA P:Cavada
it Hawai) TEr

E:Europe

B, indicales salely itcsl components




W

Tt t Parts No

PARTS LIST

ar=not suppllea

res 057s 2 Parts No. e sonk

TM-255A/E

TWM-255AE

Retf. Mo

RS

LF
47
48
49
=0

o0 <] =] <3 =3
2 -0 1 -3 T
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BRAZIER HEAD TAPTITE
TP HEAD MACHIN SCREWR
SCREV SET

LEUODSPEAKER{8 ohm 1W)
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FRFE= i W | B & F = & 8§82 8B 1+ il
CE35. 534 CKTIFRIEINIK CHIP f.01UF K
r'%r-hzn CK73IFATHI02K CHIP € 1000PF K
C54 CET73FBIC224K CHIP C 0.22UF K
C542 HiHO3OC CHIP C 3FF c
C543 FCH1H150T CHIP C 1SPF J
Chal CKI3FB1HIO0ZK 1000PF K
CHAR CKI3FRIHIO2K 1000PF B
CEAR CKT3FBIEIO3K 0.01UF K
CeO! Co0-7039-05 15UF 16V
CeO2 CKTIFBTHIO2K 1000PE K
CeD3 CEQANWICIONH [ 100UF 16WY
CeOL CKT3FBIH1D2K | 1E”DPT K
ChO5 CEOANW L C220M ELECTRE 22U 156WY
CBO6 CR7I3FBIHIOZK CHIP C 10 DPT K
CeO7 CCASSLZHOBOD CERAMIC B.OPF b
CEOB CCASSL2H220T | CERAMTC ?2PF J
CeO9 CHASRIHIO2K | CERAMTIC 1000PF K
CalD CCASSL2H220] | CERAMIC 2IPF i)
CELT CCAS5L2H3907T | CERAMIC 39PF J
Ch12 CCAS55L2H220 CERAMIC 2IPF J
CEIZ, 614 CKI3FBIH102K CHIPF C 1000PF K
Ch1 5 CCASSL2RI0OD CERAMIC 10PF o
CELb CCASSLoH150T CERAMIC 158F ]
CE1T CETIFBIHIOZK CHIP G 1000PF K
ChlB CCY3FCHIHIBDT CHIP C 18PF J
CR2D-4£22 CK7AFRIHIOZK CHIP € 1000PF K
CE23, 624 CE73FR I HATZE CHIP: C 4°700PF K
CH25 CH73FBIH102K CHIP C 1000PF K
Cb27 CEDAEWICATIM ELECTRA AT0UF 16WY
Co28 CKASFIHATIZ CERAMIC 0.047UF Z
CEDG co2-n0a3-n5 CHIP TAN . 470UF 25NV
CE530 CR73FBTHIOZK CHIP € 1000PF K
C53) -643 CK?3IFBIHIO2K CHIE C 1000PF K
Codd CEOAEWICATINM ELECTRE AT0UE 16WY
CaA5-845 | CKTIAFBTHIN2K | CHIR © 1000PE K
C701-703 CCYZECHIHINT CHIE © 100PF J
7040, 705 CKTIFBIR1IOZE CHIF C 1000PF K
TG CO5-0346-05 TRIM CAP EPF
TC20! CO5-03I8&6-05 TRIM CAP 20PF
TCLDT -404 CO5-N344-05 TRIM CAP A0PF
E72=-0405-04 DC TERAMINAL BGARD (+3¢(-}
N E40-5474-05 BIN CONNECTOR FER INSIDECIOF)
CN2 EdG-SAEQ—JS E ' F&R INSIDE( 1 ZP)
CN3 E40-3239-05 ANNE FRR INSIDECLP)
CNL lFLﬂ—3?1ﬂ—ﬁ5 PIN CONNECTOR FOR TNSIDE(3P)
CNS E40-534T7~-05 FIH CONNECTHER FER INSIDECBR)
CNBE EDa-0154-05 RF COAXIAL CABLE RECEPTACLE
CNB I E40-3237-05 EIH CANNECTER FER INSTDEL2P)
CNAD| 202 E0A-0191-05 RF CHAXTAL CABLE RECEPTACLE
cNanl E40-32309-05 BIN CONNECTER FOR INSIDEC4P
CNADS . EAO-30&£4-015 M Lurh“'Tmﬁ FRR TNSTDELAPR)
CHans End-0190-05 (1
CNaO7, 408 FAD-5347-05
CNang E40-5469-05 ‘
CNALD E4D-3300-05
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‘arts withoit Parts Mo, are not supplied

s articles non mentionn

Tella nhre Pars Mo, weris

Ref. Ma. [Address |New| Parts No. Description Desti- |Re-
| Paris nation |narks
ﬁﬂﬁﬂ%lﬂ | F B & & & 2 a 5/ 8 #+ =
CH411 | E40-3299-05 BIN CEANNECTER rmq INSIDE(2P)
Pua*ﬂ.' 4 EQ4-0154-05 AF COAXIAL CABLE RECEPTACLE
CK&01 2 E04-0191-05 RE CRAXTAL ﬁﬁ%L? RECEPTACLE
CHNED3 | EL0-5347-05 PIN CONNECTER FER INSIDE(8E)
CHEDL E40-3245-05 PIN CENNECTER FOR INSIDE(ZE)
CNBOS E40-3250-05 PIN CRMNECTOR EOR TNSIDE(&R)
CHEOE-408 E03-0465-05 TERMINAL ¢ TEST PRINTS
CN701 E40-5347-05 PIN CONNECTER FOR TNSIDE(8P)
CNTnZ E40-3247-05 PIN CANNECTRR FOR TNSTODE¢3IP)
J1 E56-0405-08 CYLTNDRICAL RECEPTACLE (&P
J2 E11-0456-05 PHENE JACK ¢2F)
) E11-0455-05 PHENE JACK 3P
J701 E08-0B76-05 RECTANGULAR RECEPTACLE
o W1 537-0436-05 CONNECTING WIRE
] . E37-0440-05 CANNECTING WIRE
- FO2-0414-05 HEAT SINK
- F10-2091 -04 SHIELDTNG PLATE(DDS)
F&O1 F53-0056-05 FUSE €1.041
F&07 F53-0095-05 FUSE ¢1.24)
cn L79-1013-05 FILTER { L55K)
CE1 L72-0366-05 CERAMIC FTLTER{LSSK)
CF201 L7#-0369-05 CERAMIC FILTERBI10.7MHZ)
CF401 L72-0391-05 CERAMIC FTLTER
() L1 L30-0281-15 IFT
" L2 LA0-1081-48 SMALL FTXED INDUCTER(1DONW)
L1 -5 LaD-1011-48 SMALL EFIXED TNDUCTER
L& L33-0691-05 CHEKE COIL
[T 4B Lao-1611-48 SHALL FTYED TNDUCTER
L4 L30-0281-15 IET
L2201 Le0-1011-4R SMALL. FIXED TNRUCTER
L2g2 ' LAO-1501-48 SMaLL FIXED INDUCTER
Lzo4 , LI4-40B5-05 CoIL
L20s Li0=-1011-4E SMALL FEIXED INDUCTER
Lonsg LI4-4304-15 | coiL
0 2007, 708 [,34-2038-05 CaIL
L210,211 L Je-43646-05 CAIL
L2172 LAn-87A5-48 SMALL FINED INDUCTEH(B2ONH)
L213 La0-3301-244 SMALL FTXEDR INDUCTER
274 LA0-£BAS-48 SMALL FIXED INDUCTER(GR0ONH)
LAC-3301-48 SHALL TINED TNDUCTER
Lin-87A5-48 SMALL FIXED INDUCTERCBZOKH)
,218 L3i4-2042-05 COIL
210 LiD-4785-48 SMALL FIXED INDUCTER(4TONH) I
33, 904 t | LAN-1895-4B SMALL FIWED INDUCTER(1,BUHY |
L229 ' 40-1011-48 SMALL FTXED INDUCTGR H
L230 L40-1001-48 SMALL. FTXED INDUCTER |
L7234 L34-1026-05 CRIL £ 725T)
L237 L34-1025-05 CETL {5.5T)
L351 L40-1095-48 SMALL FIXED TNDUCTER(IUH)
L&07 407 L34-4080-05 CAIL
AfNi-a05 LIL-AD52-N5 CBIL
L&n7 L34-4281-05 CETIL
408 [ LI0-0281-15 TET
L4110 ¢ | L3IL-4375-05 CeIL
L:Scandinavea KL= P:Canada
Y:F¥{Far East. Hawai) T:England =Europe

Y:ASFES|Ewape) Xofustrala  MiOther Areas M ndicates safety critical componints: 51
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New Parts

PARTS LIST

= without Parts No, ara ot supplied

& Paris Mo, werdosn night gelofort.

TX-RX UNIT (X57-4530-XX)

I

Address [New Parts MNo. Description Desti- |Re-
Ferts | nation imarks

fi =

T B o F B s & £-.48 % |‘=‘1|{i‘i-‘;—'
I_ T |
# | L34-4374-05 CHIL
L31-N1e0-05 ORTL
CRIL
CRIL

CRTL

Ret. No

FWMES

o LN P
-
Lad Lad
e
]
.
sl

= = = e s

a
- -
ol
iy

AlH [.40-1095-48 SMALL FTXED INDUCTGOR(TLIH
L4149 L34-0452-05 COIL (6T
La3] L3e-1479-05 CETI {1.5T)
Legg LAd-1095-46 IH“&LL FIXKED THDUCTERC1LH)Y
433 L40-1011~48 aRALL FIXED INDUCT®R
LaZd L4D=-3385-448 SMALL. FIXED INDUCTOR(33IONH)
L4325 L34-08%4-05 | CRTI ey
Li2g LaD-2295-48 SMALL FIXED TNDUCTBR{2.Z2UH)
La27 L34 -0895-05 CETI (6T}
L4ZA La0-1585-48 SHALL FIXED INDUCT®R¢I1SONY
A3 L40-1011-48 SMALL FIXED INDUCT®R

SMALL FIXKED TNDUCTBR(B.]

L34~} CHTL
CalL

r’.\,
1R LAD-A295-48
1
3 Cal

L34-0452-05
L34-0908-05

CRTL
CRIL

(6T
(.67

L34-0742-015
L34-0823-05
L40-10%5-48

L92-0131-05
11 L77-1305-15
L77-1558-05
1749-05
0214 -05

CRIL
CRIL
SMALL FIXED

CARE
BYSTAL RESA

(5T
(3T}
TNDUCTERC1UH )

NATER{ 10, TNSMHE)
L ZAMHZ Y
0.695MHT)
0. &695MHE)

1 -5 CHIP B 290 J 1/10W
Ré CHIP | 3. 3K J 14106
RS CHIP R 10% J 17108 | KM
R CHIP R 5K J 1/10W | EER
R10 CHIP R I 1/10W

E11 R J 1/10W

512 | 7 1/10W | EEQ
B13 H 1 I 14104

R14 | R 1 00K J 14100

A15 R 33 3 1/10W

R16 R g0

117 R L. 7H 1

E18 - 10K

R20 R 100 1

E29 73 A ATH

; T
2
A
| R
B
ks ‘ R 100 OwW
B BK ¥ 1MW
i g K | 10
| Ct ] 10w
| CHIP OW
Licandinavia LUSA P:Carada
Y:P¥Fa East, [Hawan T:England E:Furope
5% YAS ES(Europe) Kfustalis MOther freas /s indicates salely tiiticd comnoren




aird Parts Moo westr

1am nl

hit el fdart

PARTS LIST

inzle Parts Na. ne sont pas fourn

TM-255A/E

TX-RX UNIT (X57-4530-XX)

Ref
FEMES

Mo,

o I

Fe L Lad Gad La)

= =0 =] LR
L

B
R
R

=

|
IAﬂdrngslﬂew

Parts
r ®|g

Parts Na,

o & ® 5

&l

Description

et B S H

RX73FR2ALTT I
RK73IFB2A470]
RRTIFBR2ALTAT
RETIEBZATI01]
RETIFBRAZZZ]

RKT3IFRZA103]
RKTIFR2415
RKTIFAZAGALT
RKTIFB2A271]
RKT3IFB2AI03T

RE73IFR2A4707
RE7T3IFRZ241023
RE7IFBZALT3]

RETIFAZAR 4]
RETIFR2A223

RETY3IFB2AI92T
RETIFB2AL81T

3
33
K73FB2A152
RK73FB2A104
RK73FR2A3

<

AR 7IFB2A102]
RKTIFB2A473T
IFB2A2737
AFB2ALT2]
KETIFB2AT2]

B

RETIERZALT2]
IK73EAZA103]
gt
o
21
ST
g |
37
37

CHIP
CHIP

EHTP

CHIP

e B e R =

el e R e e

Q-

i

v i e e e 4 e = | e e u ]

DOomm

e

= 13 m;

o e e e e 13 1D

D@D

O

220K
29K

G
160
GHE
100K

10K
13K
1.5K
100K

190

1.0K
47K
27K
4, 7K
5 g

#

Bt £ L By

byt B by

iy gy by

o Bl By By e Ly L by Ly | S I i

£3%

B B By B By Bt Gt g B iy

T

4 B B

1

i

£10W
£10W
f10W
/10
F10W

f10%W
Fi0W

f10W

Desti- |Re-
nation |marks
[ )

EFurnpe

M:Olher Areas

5 safely

criical pomponents
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, PARTS LIST

-£5.a” Holesnon mantionnes dans e Parts No na soent pas fournis

Teliz ohne Parts No. werden flcht goliofert TX-RX UNIT (X57-4530-XX)

]
Ref. Mo hddresslﬂew Parts MNo. Description | Desti- iFh:!
fnzen & < | 3
Ll | mation marks

FEES (@t R g H &% & 5 B &8 5,8 8 =2 |

R103 RK7TIERZABZ2] CHIP
R104 RK73IFB24224] CHIP
Ff?ﬁ RE73FB2A104T CHIP 100K
R10& RK73FB24103] CHTP 10K
R107 RET3FB24332] CHIP 3.3K

B.2K
220K

17101
1/10W
1410W
1/10W
110K

= e e s =
[ O S O

| R108 RK7TIFB2A224 ] CHIP
R109 RK73FB2A334] CHIP
R110 RK7IFB2A473T CHIP
R1t1 RKT73FA2A154] CHIP
Ri12 RE7IFAZAIDAT CHIP

220K
330K
47K

150X
100K

1/10W
1410w
1/10W
£10W
F10W

DaDm

Ly s iy Ly b

I3 LS

RKT73IFB2ASAI] CHIP

3 =
1 56K I 1
H._f RXYIFB2A104] CHIP 3 Teioe
v
;

100K 4 1/10W
1. 0K J 1S10W
100K d -~ 1S10M
10K J 1100

RKT3IFRZATIDZ2T CHIP
RKTIFR2A104] CHIR
RK73IFRZA10D3T EHIP

s i e e e

1.0M
1 GK
100

1710w .
1/10W
1/10W
1./10W
i/ 10W

R118 RK7IFB2A105] CHIP
RI19-121 RK73FBIA1D3J CHIP
R| 27 RKT3IFR2A1D1] | cuIp
712 RK73IFB2A223] CHIP
R171 RKTIFA2AB21] CHIP

Do moD
e B By by

Ln

RKT3FB2A101] CHIP
RK73FBZAII2] CHIP
2 RET3FR2A474] CHIP
.;f RETIFB2AID1T CHIP
29,130 RE73IFB2A47327 CHIP

1710
T/ 10W
1/10W
oo I 1/10MW
1/A10W

P B P
-4 T

o
TR S S

=R = B = R o e
B
=]
-
o

]
L&l
ax

AKT7IFB2AZIZT CHIP
RETAFB2ALTA] CHTR
£3 RETIFB2ATD3T CHIP
4 RET7IFR2A134T CHIP
135=137 RKTIFEZ2A103T

1/ 100
1/10W
1/10W
1/10W
10K T 1/10W

s R e
f= L B Y
=

L B S

EEF RET3IFR2A223] CHIP
13% | RETIFBZ2A103] CHIP

RKT3IFB2AI103T CHIR
142 AK7IFB2A472] CGHIP
143 RETIFB2ATIN1] CHIP

1/10W
1A10W
1/A10W
1/ 10W
LATOH

tm e ]
53
5
-~

cJEERE T
B
—
0
=
Ly by g B By

= i R |
(=3
e |
-~

. T/70W
R RK73FB! I 1/10W
R144 RK73FR2A5617 CHT 1/10W
R147 RET3IFAZALEL]T CHI 180 I i/10W
148 RK7IFBI46RT] CHIP B 6. BK T 1s10W

R145

5144 ‘ RK73FRI4823] CHI

i
=
=]
=

ey Ly

F e

R149 RK7IFR2A101] CHTP
R150 | BH73FR2A124] CHTP
R15], 157 RK73F3241023 CHIP
R153 | | RK73FB24103] CHIP
R154 RK73FE241047

1/10W
1/10W
1410W
1/710KW

1/10W |

o 0
302

e e = R
g gy oy

[ ]
L
b
o -
- 4
=

R155 RK73FB2A101] : a0 1 1/10W
R156, 157 RK73FB2A2247 B ééﬁﬁ T tAok
F153 RKIIFRTAATT ] B 820 17104
F159 RK73FB2A332] CHIP R 3. 3K 1 17104
A160 AK73IFB2A1N3] CHIP B 10K T 17104
Ri&l | RETIFRBOAD2DT ‘ n o gy

R162 | RKTIFBIA102] R | 0K -

R153 RK73FR7A223] R 20K I

41 I
wt
(%]
=

16l RK73FBZA101) CHTF
A1AS | RETIFE2A223)

L Scardinavia K:LISA P:Caada
Y:PX{Far East, Hawsil) T:Enplznd E:Eurgpe

= EAAFES(Eunope) A E] 3 2 i
54 ‘ 1 Xhumtrala  M:Other Arpas ?5 ndicates sately. Gilicsl comparents




TM-255A/E
F — PARTS LIST

ithewst Parls Mo, ara ol supphsd

: ron menticnnes dans fa Parks No ne sont pas fourms

. tei8 niwis Parts o, Wt dendignt gelistat) | TX-RX UNIT (X57-4530-XX)

] I
Ref. Mo Addrmss (New FParts MNo. Deseription Desti- [Re-
Parts nation marks

$EEFS & M| §F B & B B & &8 8 # ]| 5

an

RETIIFBZALS CHIP
RK73FB2A102] CHIP
RETIFRZAIILT CHIP

=]

EERe

23 LHI

F 314104
L J 1/710W

e i & e e e

J 1/10¥
Rl RETIFR2A681] CHT HAD0 T 1/10W
R17 RETIFBZAION] CHIP 100 ] 1/10W

Ll

R172 RKTIFB2AINL] CHIP
R173 RETIAFEZA3I L CHIP
7174 ' RK73FE2AB

717 RKTIFBZAI01. CHTH
Rl RK73FR2A105] CHIP

330 3 1710w

100 1 1/10W
OR J 110

o
A1 4 33 A 30
=1 ]
=
=
=
ac
i

-J
=

R17T RK7IFE2AI 02T CHIP
R178 RK7IFB2A3ZL]
R17%.1R0 RET7TIFAZA]

R181 RKTIFRZALT I G
R1AZ,183 RKTIFB2AIO1] CHTP

!

R1RG, | I A8
R187 RK7IFR2A223]
R1BH RK73FB2AI01]
1189 RK7IFB2A472]

90 RETIFRZATIOX]
91 RK73FB2A1
97-194 RK73FB2A333

75 RK73FRZATNAT |
6 RK73FRZATARZ] CHT

-
=]
L

=
oo
"
I
-
FRFErer
o T
Do oad;m e i e e B e
=4 b P = Lkl
- o N B e | Lkl
= e e | i o
= = =
- L B oy By gy
— ket e ek
e T L T i g -
o (=N = =X =l B W o R
a ¥ £ T i = 3 X
LB ODINEENFTEINET T 1

i B e s = e

iy st

o ma

R1%97 RK73IFB2A1D3]

I8 R

2198 REZ3FRZAIZT IP R 3.9 1/.10W

R1313 BKTIFAZATINNT CHIP & 1. 0ON ] 1/10W

n200 BX73FR2ATO0] CHIP R 100 1/10W

R201 RI2-0470-05 CHIP R 0 GBHN

BX73IFB2A10%] = 1.. 0 T 1/10W

RXTIFBZA1L o 100 T 1/10W

RETIFRIADPIT B 22K 1 1710W

RXTIFB2A103] g 10K J 1/10W

" RET3IFB2A471] R 470 J 1710W

H REXT7IFRZA 3 l..0OK J 14104

R RK73FBE2A R 2210 J A10u

R RET3IFBEZA ) 30K T 1/10W

R RETIFE2A R 1040 I 14104

B RETIEHZA B | 17100

5719 B 7IFEIATAL) B 17100
R2113 REKTIFBZATON ] R J 171 0W r:

1714 =] 1/10W
R215 R 1/10W 12!

B2 = 1/10W
7 CHIP B 1 MEM [ i ;
218 F R [15] T 1/10W \
R221 CHIP R T4 J 110 'ﬁ

RZ22 F H 330 I 1/10W
R223 1P R 220 I 1/10W a:
3 HTP R 14104 1;
3 It 8 1 /10K i
CHIP B T 1/10W El
]' 1P R fi 1/10W l
CHIF R 0% T 1/10W H

KUSA P.Canada

Hankiil) T:Engiznd E:Furope
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PARTS LIST

EOans i Parts Mo, ra sont pas fournis

e not suppilad

TX-RX UNIT (X57-4530-XX)

Ref. Mo Address

FHES & @

154

re e = e el
LR N
"

a3
o 2
Nal 5

A2 A2 23 A2 0 22 A3 2 X3 A¥
=11
8

S = =
fe
'

pana
794
BrI8E
D3Igq
2357
BI5 3

T
| Mew Parts Mo
Far s

#] ® &

Desti- ;Ru-
nation marks

a8 &8/78 8 N E

Description

RK73FB24221J
Fh1017

RETIFB2A2237
RETIFB2AZ213
RNTIFRZA101]
RETIFB2AZ
R9Z2-0670-05

RET3IFB2A472]
RKTIFBRAGETT

ROZ-04670-05
Ak TIFB24470]

RETIFB24330]
RETIFB2A103T
RETIFR2A332]
RETIFBIAIOLT
RETAFB2AGET]

o

s i = - e i e b e e |

C i = R = R =

b m R e m |

= i m |

g 8 i i e i e 5 e i |

e e i o i e i |

e R i i

O oo

oo ad o a3 13

=]

L .m; o x

R § R e |

2.2K J
e _
. J
100 ]
22K 3
10K J

£70 1

2.2K 1 £ 10
100 T 1210
10K 1 1710w
2. 2% T 1/10W
220 1 1/510W

I 1410W
680 J 1/10M
150K J 1410

22K J 1/710W

310 J 1/10W

oo J

22K J

K ]

0 ®H™

£ Jd 0w
1 W

1 e |
1
157 N
10k 1 W
47 1 1y
10 W
1K T
i -

L Sandimaaz
Y:F¥{Far East, Hawan)

Y A8F ES{Furons)

KLSA
T:England

%Aslala
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= few Farts

PARTS LIST

Farts withoul Parts Mo, aire mot supplied.

TM-255A/E

g5 prticies non menkionres dar Parts Mo, nesont pas fournis
Teils ohre Parls Mo werdarimichit geliefo
il ks Mo werdearsmich 2Fert TX-RX UNIT [157-4530“!:?
Ref Mo Addross |New Parts Mo, Description Desti- |Re-
Parla nation marks

+RES

t m

B & 2/8

#

| i &

A, ndicstes safety eritical tomponentls 57

R410 Re2-0670-05 CHIP R N EBHM
B411 REVMIFR2A2231 CHIP R P2K J 1710W
Ra12 RET3IFB242722] CHIP R 22K J trfiowW
R413 RET3EB2A271T CHIP R 270 J 1/10WM
R41& RET73FB2A1013 CHIP R 180 J 1410w
RAT17.418 R32-0670-05 CHIP R ] @HM
R&20 RKT3FB2A103] CHIP H 1 0K J 1/10W
R&21 RET3IFR2AI 02T CHIP R 1.0K J f10W
R423 RETAFR2A473 CHIP R LK J 1/10W
R4, 425 RE73IFB24224] CHIP R } 20K J 1/10W
R4ZE RET7TAFB2AL3]T CHI® ® 47K 3 F10W
R&39 AKTIFB2A222] CHTP R 2.2 J 1/H10W
R430 RET3FB2ALT1T CHIP B 470 J 15108
R&33 RE73IFBZAI03T CHIP R 10K J 1410w
R4dw REXTIFBZ2AE83] CHTP R EBK J 1/710W
Re4AD RET3FB2A10337 CHIP R 10K J 1/710W
Hidl R92-D670-05 CHIP R 0 &HM
REAZ-L4R RETIFI204707 CHIP R 47 J 1510W
RALE, 447 RKTIFB2A4713 CHIP R £70 3 1/10M
RedB AK7IAFBZALT3T CHIP R LT7K J 1/10W
R4dT RET73IFB2A101T CHIP R 100 J 1/10W
RASO-452 RETIFBZALTA]T CHI® R LTH J 1/10W
Rag3 R9ZI-D&70-05 CHIP R 0 BH4
LEAT QK TIFAZAZ223T CHTP R 22 J 1/10W
ReS4 RETAFBZ2A223] CHTP R 22 J 1/10W
RiSH RET3IFE2A103] CHIP R 10K J 1A10W
RLER RET3FR2A102T CHIP R 1.0K J 10w
RAGT RKT3FB24473] CHIP R LTK J 1/10uW
r45B RETI3FBZAI01T CHIP R 160 J 1/10H
R459 RET3IFBZ2A4561] CHIP R 560 J 1/10W
RagD RETAFBZ2AZ22]T CHIP R 702K J 1/710W
Rakl R92-0670-05 CHIP R 0 &H
RAR2 RKT73FB2AB20T CHTP R 12 J  1/710W
D453 RE7AFB2A181] CHI®P R 180 J 1/10W
R&t4 RETIFRIA222]T CHIP R 2.2K T 1AI0W
BaES A92-069% -05 SRLTD iQ 172
R4&E7 ReZ2=0670-05 TF R 0 [y
R4fa RKT73FB2AT0OAT CHIP-R 100K J 1510w
RAED RK73FBZ2A333T CHTP R 33K J 1/10wW
R4AT0 ER73FB2AT03T CHIP R 10K J 1/10W
Ra71 RET7AFRZAR22] CHIP R B.2K T 1/10W
Ra72 ‘ RET3FBZ2A1I03] EHIP' R 10K J 1/10W
RaA73 RE73FRZAI01T CHIP R 100 J 1/10W
BA74 RET3IFRB2A47TA] CHIP B 470K T 1410W
R4S RKI3FBZAZZ1T EHTF: R 220 I 1/.10W
RATH 2h1007 CHIP. R 10 T 1/410W
E4T7 TAATIT CHIR R F Al I 1/10W
R47R 2A103TF CHIP R 108 J 1/10W
RATS PALEZ] CHIF R 6. BK J 1/510W
R4EN T hATA] CHIP R 470K J 1L/ 10W
R481 A333T 33K J 1/10W
Rag? 2R232] 202K J 1 £10W
R4BZ L2733 27K J 1410W
R4B4L, 4BE 7231 22% I 1/10W
BAR3 AZT2] 207K T 1/10W

K:LJ5A P.Canada

A T:Eryzarc EEurope
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TM-255A/E

PARTS LIST

alel el

85 non meEnticaras dar

= Parts No. he sant pas fourrie

Aines Parky Mo werden richt getiefart TX-RX UNIT (X57-4530-XX)

|
Ref Mo A#ﬂrnsslNUN Parts MNo. Description Desti- [Re-
Parts| nation |marks

EMES (i @y o & 8 S B a £/8 # L T E

RLGO ., 49] KTIFR242733 CHIP
K73FE2A4
K 73FB2AT 03 CHIP
KT3IFAZASE1] CHIP
KI3FBZAT02] CHIP

27K J 1410k
LTH J 14 10K
10K J: 1410W
&80 J 1/10W
1.0K J O 1/10W

=l E = E R S

R501 R92-0670-05 CHIP R -
5 FRZA291] CHIP R J 110w
35 {T3FA2A150] CHIP R J 1/10W
A5 RKT3ER2A100] CHTP R I 1/10W
35 RETAEAZAL 04T CHIP R J 1/i0W

R517 Pha73. CHIP R 47K Jo1/1ov
#518.519 RETIFBZAINAD CHIP R I 00K J 1/10W
R520.52 BETIER2A 107 CHIP R 1-0OK J 1/10W
532 A CHIP R 3.3K I /10w
R523 CHTIP # 10K T 110K
524 CHIP R &2 J 1/10W
R325 CHIP R | (K Ji 14100
k526 RNTAFBZAKE0] CHIP R 68 J 1/10H
R5E27 RETIEB242207 CHIP R 2.2K J 1/10W
5337 RE7AFB2A71013 CHIP R’ 1006 J 1710w
R533 | RET3FB2A393T CHTIP A 39K J- A410W
k01 RET3FB2A821T CHIP R 820 J 1/10W
R&02 RETAFB2ALRET CHIP R 6.6 J 1410W
f 663 RETAFAZARZI] CHIP H A

&y
-
AR
=
b
%
4
=
Lyt

nEO4 REKTEFB2AGE]

20 ] 1¢10W

1. F- 1/10W ‘rl
" I 1/9%

1/5710W
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