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Note: This text is concerned primarily with the TS-140.
those parts that pertain to the T$-680 will be marked with
an asterisk {*).

GENERAL

The TS-140 is a transceiver incorporating a general
coverage receiver section utilizing double conversion princi-
ples with a first intermediate frequency {1F) of 40 005 MHz
and a second |F of 455kHz.

The TS-140 covers all amateur bands from 1.9MHz to
30MHz (*1.9 thru BOMHz}. It contains a 10Hz step digital
PLL circuit using single crystal frequency management and
microprocessar control to provide high accuracy and
stability,

The major functions are as follows:

& Receiving section: General coverage from 500kHz to 30
MHz {*500%Hz to 30MHz, and 50 to 54MHz)

® Covers all amateur bands from 1.9 to 30MHz {*1.9 to 54
MHz)

® Full CW break-in

® 28MHz {*50MHz) band Preamplifier control

® Manual switching of AGC time constsnt

® Built-in variable threshold noise blanker

& Built-in woodpecker noise blanker (NB2})

® Frequency control function with a second sub-control
® Frequency configured using a single reference oscillator
® Range specified memory

FREQUENCY CONFIGURATION

The TS-140 operates using a double conversion syst
for both transmit and receive [it operates using single cc
version in the FM transmit mode),

Figure 1t shows the frequency configuration of t
transmit and receive systems. The receiver section will
covered first,

Assurme that the input frequency from the antenna
fIN, the RX MIX1 local input is fvCQ, and the RX MI.
local input is fHET. When the incoming signal is zero be
the following relationships will hold true.
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Fig. 1 Signal system frequency configuration
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for VCO1, in the range of 500kHz 1o 30MHz

fvco _(fvcoz+fvc03+lsrn+fsm_f5ra) (oro
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Each tocal oscillator frequency may be summarized as
follows:

F 000 T TGO « - e emsteesesiemhiasan e s e e ®
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fveoa L
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Therefore, fIN in equation {1} is expressed as foliows!
VCO1-A: 500kHz to 10.6MHz:

D M e
1'”“(72O+3600000 BKH)’S”’ ®

Similarly, VCO1-B and VCO1-C are represented as follows:
VCO1-8: 10.56MHz to 21.5MHz:
(N M O
"N_(720+3600000 BK T 8)'5”j @

VCQI1-C: 21.5MHz to 30MHz:
M N J

L7
i (3600000 ) L w
*VCO1-D: 50MHz to 5aMHz:

N M7
o (720 3600000 " 8K * §)'STD """""""""""" @

As we have shown in equations (9) to {12} above the
term fCAR can be eliminated, therefore the receive fre-
quency is determined only by the reference {STD and
division ratios J to N {except L) (*J,K,M and N).

These equations may be further analyzed as follows:

{t) The division ratios are determined according 1o the
desired operating frequency, by the microprocessor, and
can be assumed to essentially contain no errors.

(2} Since each relationship is expressed using the fSTD
linear equation, the reference frequency accuracy equals
the operating frequency accuracy.

(3) The operating frequency remains unchanged even when
the value of L changes.

When fIN = 14MHz (USB) equation {10) is as foilows:

J =180, K = 1,584, L_=18,260, M = 55,000, N = 25t
Therefore, fIN = 1.256 fSTD .. . K
When fIN = 29.99999MHz {USB} equation (11) is as

follows:

=180, K = 1,684, L = 18,260, M =59,999, N = 149
Therefore fIN = 1.8218STD.. e @D
*When fIN = 53.99999MHz (USB) equatlon {12) is as
follows:

=180, K = 1,684, L = 18,260, M = 59,009, N = 330
Therefore, (IN =249 1STD......... ... ..o, )

FOR SERVICE MANUALS

CONTACT:

MAURITRON TECHNICAL SERVICES
www.mauritron.co.uk
TEL: 01844 - 351694
FAX: 01844 -352584 =~

ABIKHL CET

m @——D——« AF QUT

43180 (= 900!

_______ 2nd MIX
(1) a0 333m~
50.355MH1 AM FMR,CWNR | X OH{
FMT i - 433KHI
(@ so.359m- usB, CwwT © 4 1. BKH2
61.388MHa CwwR L 40.TKHI
@ 61, 5580~ CWNY 1+ 0-8KHE
H 70.035MHE LS8 4 KR
IR ks
@) 90.085m~ |
L .34, 003MHE "Xt (@) a1.505m~
/< 41,533 MH1
3.58M- 37.005M~
13.5MR: 37. 083 MH:  MIX2
1- 4508 H1)
(@) 2. 05m~
20 MH2
(- 450KH1 )
(3)15. 958~
7. 8MH:
14+ 450KH1 )

Iy n-2913%

R

L D08 M~ 1. 08BMHT

1 |
1 I
| ! AMR | FM 1 ——
\ b AMT S435KH:
H ! 1410 USB,CWW! 456 BKH1
! CwN 1488 . BKHI
Fu MOD: ! LsE 1453 BKHL
KetsBal:To20) '
|
MIX3 5,503M= 5. 533MHI Mixs
4,85 MHz

5. DM~ &MH2
AN L F M 91MHz
BPE 1090 USB,CWW 91, IMHT
CWN 191, 16MHE
10, 08M ~10. 33 MH2 L58 1 90. TMH}

B5M -~ SOMMT SrMHz

AM FMR,5SB, CWT
P 53M~ GOMH

-
I
|
|
|
|
1
I

CWR
$34. 92 M~ 33, 92MH2 IF SHIFT
FmMT I

134, 5M~39, 5MH2

AM,FM L :18200
At , FMA, S5B, CWT UsSE,Cww i L 18260

| M= 33000~ 59908 cwN 1L 238232
CWR @ M:54920~0991% Lse Lz18140
FMT :M:54500~59499

Fig. 2 PLL system frequency configuration
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CIRCUIT DESCRIPTION

Since the accuracy of the reference crystal oscillator
used in the TS-140 is 10PPM {—10 to +b0 deg C), the over-
all accuracy is obtained by equations {9} to {12} according
to characteristics (1) and {2). It is £4b0Hz for 14MHz, and
+660Hz maximum for the frequency range of BOOkHz to
30MHz. The accuracy of the transceiver is very stable.

*The total accuracy is 2300Hz at maximum for 50 to 54

MHz.

The variable band functions such as the 1F shift are
controlled by the microprocessor, by cotrolling the value
of L, thus taking advantage of the characteristics {3). The
carrier point setting and initial 1F shift setting are adjusted
by fine tuning of f{CAR.

The receive frequency in SSB mode has been discussed
already. |n the other modes and during transmit operations
the other modes and during transmit operatiens frequency
is determined by the reference and division rations in the
same manner as in the SSB mode in.

For CW receive the tvCO frequency is shifted down
B0OHz at fyyCO2.

For FM transmit the fvC(QO frequency is shifted down
455Hz at fvCco1 and fvCO?2. The audio signal from the
microphone is applied to VCO4, and fHET is directly
modulated.

{CAR is stabilized by shift data Ouring transmit and
receive in the AM mode, and during receive in the M mode.

The displayed frequency in each mode is fisted in 1able 1.

Mode Display frequency
USB,RLAS_B* Carrier paint frequency
e oW _F.[.é.o.smi.l.icafriet,frequencv B
AM, FM IF filter center frequency

Table 1 Display frequencies in modes

¥

Receive Circuit Configuration

The TS-140 receive system operates using double con-
version with a first 1F of 40.055MHz and a second IF of
456kHz.

The incoming signat from the ANT terminal passes
through the filter unit LPF {Low Pass Filter) and transmit/
receive switching relay, and is then applied to the RAT
terminal of the signal unit. This signal passes through the
20dB attenuator circuit and an IF trap, and enters the 7
part HPF {High Pass Filter) (BPF for 1.6 10 2.5MHz}. It
combines with the LPF of the filter unit to give the re-
quired band rejection for each band.

*When the signal passes through the HPF, the preamp-

lifier can be turned off or on via relays controlled by

Q70 (25K125-5) and Q71 {28C1907) for 21.5 to 30

MHz or Q72 (2SK125-5} for 50 to 54MHz. When the

preamplifier is turned on the signal is amplified approxi-

mately 10d8. For 50 to 54MHz the signal passes through
butier ampiifier Q73 {25C1907) for impedance matching
regardless of the preamplifier state.

The signal passes through the |F trap again, and is com-
hined with the VCO {Voltage Controlled OQsciitator} in the
first mixer, Q18 and 019 (25K 1256}, to generate the first
UF of 40.055MHz. The VCO circuit consits of Q9 thru G11
(2SC2668Y). and generates 40.655 thru 70.055MHz by
dividing it into three bands. The frequency is controlled by
the OC signal [VCV] from the control unit,
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Fig. 3 Receive circuit configuration
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*90.055 to 94.055MHz is generated by the VCO Qi2
(25K192A GR *J}). Theerefore the circuit contains four
VCQO's.

The first |F signal of 40.055MHz passes through the two
stage MCF (Monolithic Crystal Filter) that is used in both
transmit and receive, and is then amplified by the first |F
amplifier Q21 {35K122L), mixed with the 33.6MHz hetero-
dyne signal by the second mixer, Q22 and Q23 {25K125-5),
to generate the second |F of 455kHz, The heterodyne signal
is generated by the control unit, then amplified for use by
Q78 (25K73GR). One portion of the 455kHz signal is ap-
plied to the noise blanker amplifier, and the other is ampli-
tied by Q27 {25K73GR), passed through the mode specific
ceramic filter {CF1 to CF3) or an optional filter to generate
the necessary bandwidth, divided into appropriate mode,
and fed into each amplifier circuit.

In modes other that FM, the signal is amptified by IF
amplifier Q30 and Q31 (3SK73GR), detected by IC3
{ANB12) for SSB and CW, and envelope detected by D75
tar the AM mode.

In the FM mode the signal is trasmitted to IC6 {(MC3357P
} for limiting, amplification, and detection. This circuit s
noise squelch cotrolled.

The AF signal in each mode after detection is selected
by analog switch 1C7 {TC4066BP), amplified by Qb6 (25C
2717¥), applied to the AF volume control, and amplified
the final level by 1C4 (WPC2002V).

Item

Rating

Mominal center frequency (fo)

455k Hz

6dB bandwidth

t 2kHz or less

40dB bandwidth

t 7.5kHz or less

Insertion loss

6dB or less

Guaranteed attenuation

{Within fo + 100Hz)

35dB or more

1/0 termination impedance

2.0kN

Table 4 Ceramic filter (L72-0355-05)

(Signal unit CF2)

Item

Rating

Nomina!l center frequency (fo)

455kHz + 1kHz

6dB bandwidth
{From A58k Hz}

t BkHz or more

50dB bandwidth
{From 455kHz)

+ 12.5kHz or less

Ripple (Within fo £ 4kHz} 3dB or less
Insertion ioss 6dB or less
Guaranteed attenuation

{Within fa + 100kHz2) 35dB or more
/O termination impedance 2.0k

Table 5 Ceramic filter (L72-0315-05)

(Signal unit CF3)

Noise Blanker Circuit

NB1

Itam

Rating

Nominal center frequency {fo)
and declination

40.055MHz
+ 0.75kHz or more

Pass bandwidth

fo ¢ 7.5kHz or more at 3dB

Attenuation bandwidth

fo t 26kHz or more at 30dB
fo + 160kHz or more at 60dB
Spurious is 30dB or more

Guaranteed attenuation

60dB or more at
fo *+ 160kHz ~ fo = 1000k Hz

Rippte 1.5dB or less
Insertion loss 4dB or less
1/0 termination impedance 4250

Table 2 MCF {L71-0275-05) {Signal unit XF1)

Item

Rating

Center frequency at 6dB

455kHz + 0.20kHz

6dB bandwidth (total}

+ 1.9 ~1 1.3kHz

60dB bandwidth

4.5kHz or less

Guaranteed attenuation

(0.1 ~ 1MHz) 60d8 or more
Spurious (600 ~ 700kHz) 40dB or more
Ripple at 6dB bandwidth 2dB or less
Insertion loss 2dB or less
1/C termination impedance 2k

Table 3 Ceramic filter (1.72-0356-05)
(Signal unit CF1)

‘NB17is a noise blanker circuit which is designed for short
duration noise interference such as might be encountered in
an automobile. The 455kHz IF signal generated from the
first IF of 40.055MHz by the second MIX is amplified by
the noise amplifiers Q45, Q46, Q47 (25C2712Y), buffered
by Q48, and noise detected by DB6. This signal switches
Q51 (25C2712Y), turns on Q28 (25A1162Y} and Q29
(25C2712Y]), and switches the IF signal line according to
variations in the incoming ncise.

When NB1 turns on, a DC voltage is applied to the
emitier of Q51 from the threshold cotrol, VR4, The
effect of the noise blanker is cotrofled by varying this
emitter voltage.
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NB2
NB? is a noise blanker circuit which blanks noises that

have a relatively long duration, such as is generated by the
so caslled ''Russian Woodpecker''. The noise signal is first
amplified by noise amplifiers Q45 thru Q47, and then
detected by D87, just as occurs with NB1. The threshold
voltage on the emitter of Q50 (25C2712Y) is also con-
troled by VR4. Q50's output enters the NB2 module unit
X59-3350-00 to synchronize pulse width and period signais
with the woodpecker noise.

1/4,4/4 and 2/4,3/4 of 1C1 {TC4011BF}, are adjusted to
a pulse width of 40ms.

NB2({X59-3350-00)

Normally, woodpecker type noise has a puise width of 3
to 4ms and a pericd of 80 to 100ms, but some woodpecker
noise signals might have a period of approximately 50ms,
although rare.

Therefore, even woodpecker noise with a large pulse
width can be blanked by switching the noise at a bms rate.
However, if noise with a period of several ms is encoun-
tered, such as ignition noise, and is blanked at this same
interval, then the signal level will drop or become zero.
To prevent this from occurring a one-shot multivibrator,
composed of IC1 2/4,3/4, is utilized so that the next pulse
does not occur until after a delay of 40ms, from the last
output from (C1 1/4,4/4.

:

IF signal

Q2%

z Slllav
—
Qa7 Q48
NOISE AMP| BUFFER
MRY

AR JA
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Transmit Circuit Configuration

The transmit system operates utilizing double conversion
for SSB, CW and AM and single conversion when operating
in the FM mode.

The audio signal from the microphone terminal enters
from the switch unit {CNE “MIC"), and divides into 8
modulation and a VOX signal. The maoduration signal is
amplified by approximatery 20dB by 1C1. Signals from
data communications devices enter the ACCZ terminal on
the rear panel of the radio and are applied 10 IC1. The
output from IC1 is applied directiy 1o the MIC GAIN cotrol
on the front panel and to the FM modulation circuit.

The VOX signal is amplified by Q6 and énters the signal
unit (CNB01 "VOX"), and then enters the VOX module
{X59.1080-00). The output from this module passes
through the VOX switch and enters the DELAY TIME
module (X59-3360-00) to cotrol the transmitter and
receiver.

During SSB and AM operation the signal that passes
through the microphone gain cotrol will enter the signal
unit {CN1 "MV2°}, where it is amplified by Q74 {25C2712
Y) and applied to the balanced modulator IC3 {ANB12).
In the AM maode, however, the balance of iC3 is upset to
generate the AM signal. Q74 does not operate in FM and

CW modes because the voltage is applied to the emitter thru
diode D89. The 455kHz DSB {Double Side Band) signal
generated by 1C3 passes through the transmit switching
diodes D65 and D64, filter switching diodes D58, DBV
(SSB), or D57, DB0 {AM) to generate the 455kHz SSB or
AM signal.

The SSB and AM signals pass through transmit switching
diode D55, and are amplified by |F amplifier Q86. The
carrier in CW mode optimizes the level past the PIN diode
D74. The signal then passes through switching diodes D109,
D110, and D122 and enters Q86 (35K73GR).

Q86 is used to perform ALC (Automatic Level Control)
and CW keying.

The 39.6MHz HET signal from the cotrol unit enters the
signal unit (CN21 "HET") and is amplified by HET amp-
lifier Q78 {35K73GR). This HET signal passes through
switching diode D100, in the SSB, CW and AM modes, and
is fed into the first transmit mixer 1C5.

The output from the tF amplifier also enters tC5 and is
combined with the HET signal to generate a 40.055MHz
signal.

The output from [CH passes through a MCF, which re-
moves spurious components and enters the second transmit
mixer Q79 and Q8C (3SK122L}.

Mic KR! 074 1C3 cBé
PC1158H2 25c27i2{y) ANGiI2 CF) 3SK73 (GR)
MIC AMP MIC 'F
PROC ”E_J" AMP CF AP
453.5KH:z USB
= - 455K Hz -AM
456.5KH; LSB
c5 079,80 o8l
SN16913P 3SK122 (L) x 2 1.9~29.TMH: 25C2053
40.055MHz
t
G e L
39.6MH | L | _ __ i
s0~5aMHz | |
LPF :
SSB, CW, AM BPF I
| I
1cH D T e 4
NJMA455BM{1/2) NJMAS58M(2/2) 431.955~69.766MHI]
F *[’_"‘"“""_: ______ T t H
M M:ni LIMIT vco 20 055~94.055 MHy
A *rgl.ﬁ-—SQ.BMHz ] FMm
"""""""" 1
39, 6MH:z 1896~ 93.6MHz
o1 Q2,3 04,5
25C1871 25C2509x 2 25C2879 x 2
PRE 1.9~29.7MHz
DRIVE
DRIVE e m 7
_________________ o _____ = LPF
*[ o1 az -
: 25C2538-22-A  M57735 |
I
| DRIVE FINAL LPF 1
Lo 1 50~ 54MHz]

Fig. 5 Transmit circuit configuration
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In FM the cutput of the MIC amptifier, IC1 of the
switch unit, enters the signal unit FM MIC amplifier module
{XB9-3000-02). This madule also functicns as the MIC
amplifier, limiter circuit, and low-pass filter circuit. The
output enters the eotrol unit from the FMM terminal and
modulates the 39 6MHz osciltator, VCO4. In modes other
then FM, the power of the FM microphone ampiifier
module is not turned on, and therefore modulation is not
affected,

The 39.6MHz signal from the control unit to the signal
unit is the HET signal for S5B, AM, and CW modes and the
first IF frequency in the FM mode. The |F frequency which
enters the signal unit is amplified by IF amplifier Q78.
Q78 is the ALC cotroller. The second gate of Q78 has a
fixed bias in medes ather then FM, therefore ALC does not
fuction.

The output from Q78 (3SK73GR} passes through
switching diodes D101, D102, and D124, a low-pass filter,
and is delivered to the final mixer {the second mixer in
modes other then FM). Since the |IF frequency in the FM
maode is different from that in the other modes, the fre-
quency is corrected by the final VCO.

The signal is converted into an actual transmit frequency
by the final mixer and passes through the IF trap (40.055
MHz) and low pass filter, is amplified by RF amplifier Q81,
and passes through output transformer L1711 to become
the driver gutput.

The driver output from the signal unit now enters the
final unit.

The output is amptified by final unit transistors G1, Q2.

03, Q4 and Q5 to generate a 1C0W final output. Then

‘enters the filter unit.”

The final unit output passes through the transmit/receive
switching relay, K16, and individual low-pass fiiters for
each band, and is then applied to the antenna terminal.

The ALC is detected by the output section of the low
pass filter.

*The bOMHz band signal is separate from the HF band

signal after it passes through the !'F trap. This signal for

the S0MHz band passes through switching diodes D104,
and D106 and a band-pass filter. [t is then amplified by

RF amplifier Q81 (25C2053), which is shared by the HF

bands. Then the signal passes through the output trans-

former L11, enters the final unit, and is split from the

HF path by relay K1. The signal is then applied to the

filter unit. This signal is amplified to the required level

by the drive amplifier {Q1) and power module Q2. it
passes through the low pass filter, and is supplied to the
antenna.

Standby Control Circuit

To switch between transmit and receive for full break-in,
or for AMTOR/Packet use, the microprocessor sends vari-
ous timing signals to control the transmit/receive circuits.

When the standby signal SS from the Standby switch is
applied to the microprocessor, three signals are generated,
CTX, RB, and CKY. Signals TXB, RXB, and RL are genes-
ated based upon these signals to operate the transmit/
receive circuit,

The role of each of these signals is describe below:

SS5: Reference signal to cotrol each signal {stadby
switch, PTT switch, and key input)

CTX: Cotrol signal from the microprocessor 1o generate

TXB
AB: Control signal to mute the receive signal line

CKY: Control signal for keying

TXB: 8V iine for the transmit circuits

RXB: 8V line for the receive circuits

RL: 13.BV line for the transmit circuits

CKB: BV line for keying generated by CKY

The signal timings are shown in the figure 6.

The timing after the standby switch is switched 1o trans-
mit and until the system return to the receive state is as
follows:

1. When SS goes low, the microprocessor judges whether
the frequency is trasmittable or not. If so, the micro-
processor switches CTX high 10ms after SS goes low.

2. Module unit {X59-3340-00} receive the CTX signal, and
causes TXB and AL to go high.

3. CKY goes high 2ms after TXB goes high, CKB isdriven .. .

1o generate the keying voltage.

4. The transmit signal is emitted approximately 7ms after
the CKB is actuated.

5. To return to receive, the transmit signal stops approxi-
mately 7ms after the SS fine goes high, and TXB and RL
return low, as RXB goes high.

6. The RB voltage used for turning on the receive signal
iine goes high 12ms after RXB goes high, and a signal is

received.

FOR SERVICE MANUALS
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Fig. 6 Transmit/Receive timing chart

Break-in Operation
Manual keying

When the standby switch is turned ON, the base of Q90
(2SA1162Y)} goes tow, and Q91 (DTCH14EK) turns on.
CSS goes low, and CTX from the microprocessor turns on
Q4 (DTC114EK) of the module unit (X53-3340-00). RL is
emitted from Q1 (2SA1204Y), and TXB i applied from Q2
(25A1204Y). Microprocessor output CKY turns on Q5
(DTCI114EK} of the module unit {X59-3360-00), causing
the emitter of Q7 (DTC114TK) to go to ground. One end
of the Q7 collector is connected te Q87 (2SA1162Y) of the
signa! unit (X57-3180-00), and the other is connected to
the key jack from Q84 (DTC114EK) from the COM termi-
nal via the break-in changeover switch.

Q87 {2SA1182Y) is turned on and produce the CKB
voltage when the key is closed, and Q86 (35K73GR) of the
send {F amplifier is keyed.

Semi-Break-In Keying

CwW8 is applied to the base of Q84 and Q99. Therefore,
they are ready to turn on when the emitter is connected to
ground.

When the key is closzd, the SEM terminal of the module
unit {X69-3360-00) is connected to ground through Q89
and Q84 keys.

Q6 and Q2 in the module unit turn on, and trigger one-
shot multivibrator FC1 (MB74L.5122). A pulse is output
from pin 8 to turn Q1 on and connect the S5 tine 1o ground.

When the key is closed, the IC8 output pulse returns to
a low level and the 55 line goes high after a time constant
determined by setting of the VOX delay control VR7 and
C254,

The key line switches Q87 via the COM termina! at this
same time, and keys Q86 in real time.

Full Break-In

The key cunnects to the SS fine and has the same func-
tion as the standby switch. When the key is closed, QB84
turns on, the base of Q90 is connected to the ground, Q91
is turned on, and CSS is switched tow. The TXB and RL
voltages are generated by the CTX signal, and the CKB
voltage is used to generate the CKY signal voltage just as in
manual keying.

Full break-in is different from manual keying in that the
base of Q87 is controlled directly by the key in manual
keying. In full break-in Q87 is controlled via Q5 and Q7 of
the module unit (X569-3360-00) by the CKY signal from
the microprocessor by turning the SS line on and off.

The reason is that in full break-in, the timing the trans-
mit signal is set so that the radio signal is transmitted after
the control signal is completely switched and the transmit
system becaome stable; control is passed to receive after the
signal stops, a receive signal is output, and the receive sys-
tem becomes stable,
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CIRCUIT DESCRIPTION

ALC Circuit

A new ALC circuit s used to control the autput accord-
ing to the selected mode.

The output in the HF band is 100W for the CW mode,
110W for the SSB mode, and S0W for FM. therefore, the
ALC detection voltage id defferent for each mode. CW is
used and the standard reference mode. The gain of IC11
{3/4), in the ALC circuit, is varied according to the mode
and transmit power. For example, since the output in FM is
B0W the gain of IC11{3/4) must be increased by 3dB, with
respect to the CW reference, 1o correct any deficiencies in
the feedback voltage.

*Since the BOMHz band has only 10 watts output the

gain of 1C11(3/4) is increased by 10dB.

IC11{1/4} cotrots the ALC and power. 1C11{1/4) func-
tions as a differential amplifier in which the signat from
iIC11(3/4} enters the negative terminal and the power con-
trol voltage enters the positive terminal. As the transmitter
output increases, the voltage at the negative terminal in-
creases, and the output from IC11(1/4) decreases. When
this output falls below the ALC reference of 2.5V, ALC
action will begin.

The power is cotrolled by changing the voltage at the
positive terminal of 1C11(1/4). For the AM and CW modes
the power is fixed at its maximum full power state since the
center of VR2 (PC2} is held open.

The power cotrol voltage (PCV) changes with power,
valiage and temperature. When the power, or voltage rises,
the PCV is limited by zener diode D116 to avoid excessive

Reilected wave o
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voltage (VSF)
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'

¥
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10W sa1ring i a

tor SOMHL band 1
1

e e e m ]

power output. When the voltage falls, the power is in-
creased. As the temperature rises, the resistance of ther-
mister TH4 decreases, and the PCV rises, but excessive
power output is prevented by the (negative) temperature
coefficient of the zener diode. When the temperature falls,
the PCV is reduced by the thermister, and power is reduced,

The drive levet is also cantrolled in the FM mode. The
input to 'F amplifier Q78 [HET amplifier in modas other
then FM} is controlled by PIN diode D96. The capacitor
connected in parallel is provided to gain the minimum drive
level at the maximum power.

VSWR Protection Circuit

To determine a time constant far the reflected wave, the
reflected wave voliage is amplified by 1€11(2/4) and ap-
plied to IC11{3/4) 1o provide protection.

Temperature Protection Circuit

The temperature detection circuit of the final unit is
made maodular to reduce its size. The surface temperature
of the radiator is as follows:

Cooling fanstart ... i, 50 deg C
Cooling fanstop.....................................A5deg C
Temperature protection start...................... 80 deg C
Temperature protection stop ..........oooeeno ... 70 deg C

When the temperature protection operates the ALC
voltage and the power fall. The system does not return to
the receive state.

8y

ALC
time
conang

l O ALC

Ay l o Power

pOwar setting

Lssa, FM oM l

vollage [V A}

NFT & RXB

39. 6 MHIOUT

T

39.6MH7 IN D—

Fig. 8 ALC and power control circuit
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Speech Processor Circuit

The SWITCH UNIT {A/4) IC1 is an audic type speech
processor which also function as the first stage microphone
amplifier. When the processor switch is OFF, the switch
unit operates as a 20dB microphone amplifier. When the
processor switch is ON, it operates as an ALC cotrolled
amplifier with ALC with a maximum gain of 40dB.

The comprassion is set to approximately 20dB when the
input signal to the MiC terminal is 10mV.

DATA
IN

PROCESSOR

When the processor switch is ON, BV DC is applie
the base of the gain adjustment switching transistor
Simultaneously the feedback amplifier begins operating.

When the switch unit is put on stand-by remotely
data from terminal units connected to accessory term
number 2 (such as packet, and AMTOR) Q2, O3, and
are turned ON, the microphone circuit is muted, the
terminal is switched low, thus stabalizing the transmissio

OFF GAIN 20dB
ON

MAX GAIN 40dB

SWITCH UNIT
IC1 uPC1158H2
1C
M D ;I . +” A SS5B MIC GAIN
o2 S MV2
DTC114EK
Q5
28c27120v), £ RS BV
Q4 ot
25A1162(Y) 8v
ALC
PKS Q3 Qi
DTCH4EK DTC14EK
Fig. 9 Speech processor circuit
PLL Circuit The reference frequency fSTD, which is used as a basis

The TS-140 PLL circuit consists of three PLL foops
which cover B00kHz to 30MHz in 10Hz steps with a ref-
erence frequency of 36MHz.

*The PLL circuit consists of four PLL loops, including

50MHz to 54MHz.

The carrier frequency is inserted into the PLL Joop to
provide the IF shift function. The carrier circuit PLL loop
and the HET circuit PLL loop that aiways generates a 39.6
MHz frequency are also included. Division ratio data 1o
these PLL loops cotrotled by the microprocessor. A single
crystal frequency management method, in which phases are
compared with that of a reference frequency fSTD, is used
for this transceiver.

The block diagram of the PLL circuit is provided in
figure 10.

for TS-140 frequency cotrol, is generated by a 36MHz
crystal and oscillator Q@ (25C2787L). The 1STD passes
through buffers Q10 and Q12 (25C2668Y), enters IC1C
(SN16913P), passes through a LPF, and enters IC11
{(SN16913P). This signal passes through buffer Q11
{25C2668Y), and is divided by 8 in [C8 (M74L593P) tc
generate a 4.6MHz signal. This signal passes through a LPF,
and enters 1C9 and 1C11 {SN16213P) in the main loop. The
signal passes through a LPF, and become the 4. 5MHz
reference frequency, fR, for each PLL circuit.
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PLL4

PLLA consists of 1C14 (MBA927P), and VC0O4, Q22
(25C2668Y}, is locked at 39.6MHz. The 4.6MHz reference
frequency, fR. is applied to 1C14 pin 15, and is divided
internalty by 180 {800 for FM) to generate a comparison
frequency of 2bkHz {BkHz for FM)}. The frem VCO4 out-
put passes through buffer Q23{2SC2668Y}, applied to 1C14
pin 3, and divided internally by 1584 (7920 for FM}. The
resuiting signal is compared with the 25kHz (5kHz for FM)
reference signal by the phase comparator, thus locking
VCO4. Division ratios K and J are transmitted from digital
control circuit via DA, CK, and PR4.

The output from PLL4 passes through Q24 {2SC2668Y)
and & LPF and is fed into the signal unit as the HET signal.

PLL3

PLL3 consists of IC1 {(M54927P), and VCO3, Qt (25C
2668Y), is locked at about 91MHz with a frequency that
varies with the mode. '

The 4.5MHz reference frequency, R, is applied 1o IC1
pin 15, and divided internaliy by 900 to generate a bkHz
comparison frequency. The output from VCO3 passes
through buffer Q2 (25C2668Y), is applied to 1C1 pin 3, and
multiplied internally by the division ratio (about 1/18200]
determined according to the made. The resulting signal is
compared with the 9S5kHz reference signal by the phase
comparator, thus tocking VCO3. Division ratio L is trans-
mitted from the digital control circuit via DA, CK, and PR3.

The PLL3 output is divided by 20 in 1C2 (M544581 ),
and directed to twa circuits. One signal enters 1C3 (SN74

LSQON) " of the carrier  circuit, is divided by 10, passes

throcugh a LPF, buffers, Q3 {25C2458Y) and Q4 {2SC
1968Y) and fed into the signal unit as a carrier signal. Dur-
ing AM reception and AM/FM transmission, |C3 operation
is stopped by the SFT data signal 1o remove the carrier
signal.

The other signal is divided by 20, passes through a LPF,
and enters MIX5 IC6 (SN16913P) in the main loop, which
is part of the digital VFO. Therefore, the operating fre-
quency remains unchanged even if the carrier frequency is
changed to implement features, such as USB/LSB mode
switching, IF shift, and fine adjustment of the carrier point.
IF shift allows a shft of x1kHz or more during SSB and Cw
receive The carrier peint can be finely adjusted, in the SSB
mode, thru a range of —400Hz 10 +375Hz,

PLL2

PLL2 consists of 1C4 (M54927P), and VCO2Z, Qb(2SC
2668Y}, is locked thru a range of 55MHz to 53.999MHz,
except in CW receive and FM transmit. The 4.5MHz refer-
ence frequency, fR, is applied to (C4 pin 15, and divided
internally by 4500 to generate a 1kHz comparison fre-
quency. The from VCOZ output passes through buffer Q86
{25C2688Y), is applied to 1C4 pin 3, and divided internally
by M. The resulting signal is compared with the 1kHz refer-
ence signal, by the phase comparator, thus locking VCQ?2,
Givision ratia, M, is transmitted from the digita) control cir-
cuit as division data in 4,999 steps {55,000 to 59,999) cor-
responding to the range of 0.00kHz to 49.99kHz or 50.00
kHz to 99.99kHz via DA, CK,, and PR2.

Correction is performed according 1o the mode and RIT
operation. To obtain the 800Hz beat tone obtained during
CW reception, M is shifted {54,920 to 59,919) by about 80,
Since the VCO1 output frequency during FM transmit is
455kHz lower than thatduring receive, it is corrected bkHz
(54,500 10 59,499) by VCO2 {450kHz is corrected by
PLL1.) When the RIT is operating, the M division ratio s
varied so that the from VCO1 output frequency is shifted
*1.2kHz or more.

In AM and FM modes, the frequency is shifted 10 steps,
and operates in 100Hz steps as shown n the frequency
display. .

The PLL2Z autput is divided by 10 in IC5 {M54460L),
passes through a LPF, and is applied to pin 2 of MIX5 [C6
{SN16913P). The signal is mixed with the signal generated
by PLL3, passes through a BPF, and become a signal of
10.05MHz to 10.5499MHz, in 100Hz steps.” The signal
passesthrough amplifier Q7 {25C2458Y}, buffer Q8 {25C
2458Y), is divided by 10 in IC7 (SN74LS90N}, passes thru
a LPF, and is applied to pin 2 of MIX5 1C3 (SN16913P)
The signal is mixed with the 4.5MHz signai generated by
dividing the reference frequency by 8 in MIX4 (SN16913P},
passes through a BPF, become a signal of 5.505MHz to
5.55499MHz in 10Hz steps, and is applied 1o pin 2 of MIX3
IC10 {SN16913P). In addition, the signal is mixed with the
36MHz reference frequency by MIX3, passes through a
BPF, and become a signal of 41.505MHz 10 41.50499MH 7.
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PLLY

The final PLL1 loop consists primarily of 1C13 {MB
87006). The final VCO1 is located in the signal unit, and
consists of three VCOs, VCO1A to VCOI1C, that cover a
dial frequency of 500kHz to 30MHz. {*The final VCO1
consists of four VCOs, VCO1A to VCO1D, in the range of
50MHz to 54MHz.) Any of the VCOs can be selected ac-
cording to band information from the digital cotrol circuit,
The VCO1 signal passes through buffer Q13 (25C2688Y) of
the signal unit, and is applied to the PLL circuit of the
control unit. This signal passes through buffer Q14 (25C
2668Y), and is applied to pin 5 of MIX1 IC12 (SN76514N).
The signal is mixed with the signals generated by PLL3 and
PLLZ. This input signal is also divided into three signals
according to band information.

One of the signals generated in the previous loop is ap-
plied directly to buffer Q13 (2SC2668Y) by the diode
switch according to the band information. The other signal
is applied to pin 2 of MIX2 IC11 (SN16313P). When the
operating frequency is 600kHz to 10.5MHz, the signal is
mixed with the 4.B5MHz signal generated by dividing the
reference signal by 8 in MIX2, passes through a BPF, be-
come a signal of 37.005MHz to 37.05499MHz, and is ap-
plied to buffer Q13. When the operating frequency is 10.5
MHz to 21.6 MHz, the signal is applied directly to buffer
Q13 without passing through MIX2. When the operating
frequency is 21.5MHz to 30MHz, the signal is mixed with
the reference frequency in MIX2, passes through a BPF,
becomes a signal of 77.505MHz to 77.55499MHz, and is
applied to buffer Q13.

—.o-When the operating frequency..is S50MHz tc 54MHz,

the signal is processed in the same way as the signal for

21.5MHz to 30MHz.

These signsls are applied to pin 11 of MI1X1 {C12 through
buffer Q13. The difference signal passes through a LPF to
become a signal of 3.66MHz to 20MHz, passes through
amplifier Q15 {2SC2668Y), and is applied to pin 8 of PLL
HC13.

The 4.5MHz reference frequency, R, is applied to IC13
pin 1, and divided internally by 90 to generate a 50kHz
comparison frequency. The signal input to IC13 is divided
by N, and compared with the 50kHz reference signal, by
the phase comparator. The signal psses through an active
LPF, Q16 to Q18 (25C2469BL), and is sent to the signal
unit as the VCO voltage, to control the varactor diode of
the last VCOT.

Division ratio, N, covers the overall operating frequency
range in B0kHz steps, exept during FM transmit, During Fiv
transmit, N is shifted © steps {450kHz} so that the VCO1
output frequency becomes —4bbkHz. The division ratio is
sent from the digital contro! circuit via DA, CK, and PR1.

Therefore, the final output of PLL1 is 40.555MHz to
70.05499MHz {shifted by - 45BkHz for FM transmission)
as determined by the values of L, M, and N, in 10Hz steps.

*The final output of PLL is 40.556MHz to 70.05499

MHz2 or 90.055MHz to 94.05499MHz in 10Hz steps.

UNLOCK Detection

If any PLL loop becomes untocked, pin 11 of 1C1, 1C4,
IC14 and/or pin 7 of 1C13 go low, and act as an OR circuit,
These signals pass through switching transistars Q25 (DTA
124ES) and Q26 (DTA124ES), and the ""L" is sent 1o the
digitaf cotrol circuit,

At this point, the microprocessor will display the unlock
status, and emits the SBK signal to stop the |F signal before
the filter via Q29 {25C2712Y), and the MUTE signal for
stopping the audio signal via Q67 {25C2712Y) before enter-
ing the volume ccntrol.

50kHz Marker Signal

1C13's B0kHz comparison frequency is emitted from pin
13 and used as a marker signal.

15
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Digital Control Circuit off. ICt16 (TC4069UBP) rectifies the waveform of the reset
signal, and also functions as the buzzer oscillator circuit
and system clock oscillator circuit. The timer 1C, 1C17
{NEBSSC), generates an AC signal for dynamic lighting of
the fluorescent display tube, and gives an interupt signal to
the microprocessor. The dynamic lighting function is con-
trolled by the micraprocessor. The uPCB300C is the thuo-
rescent display tube driver 1C. 1C27 {MB4052) is an A/D
converier 1C to which a voltage corresponding to the rota-
tional position is applied by a variable resistor such as the
RIT. IC25 (TC4069USBP) operates as a chatter absorption
circuit for the mechanical-type sub-dial rotary encorder.
Most of these circuit are located in the contrel unit, but
the fluorescent display tube, drive 1C (uPDB6300C), and
voltage generation DC/DC module {CPS11768) are in the

Configuration of microprocessor peripheral circuits

As shown in figure 11, the units around microprocessor
IC18 (BU1B400A) include 16K ROM, IC21 {(MBM27C128-
26JAJ2), 2K static RAM, 1C20 (TC5518CPL), extended
1/O IC (TMPB255AP-5: |C22 and 1C23 for output only, and
tC24 for input only), encorder processing gate array 1C26
{(LZ92K37), and the microprocesser optional 1F-10C com-
munication 1C (uPD8251AFC). The microprocessor ad-
dress signal is selected by transmitting the chip select signal
from 1C19 (SN74LS138N). 1C15 (PST520D] generates a
reset signat according to changes in the bV tine, to reset the
microprocessor, the extended 1/Q IC, and communications
IC. The reset signal is also sent to RAM to prevent data de-
struction due to shock noise when switching power on and

display unit.
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Fluorescent —{ "{
disp! b
FOR SERVICE MANUALS ey | T ET
- v
CONTACT: z 3 g 9 HD7404
w TXD
MAURITRON TECHNICAL SERVICES l—(ﬂl—] 5] AXD
TS
WWW. MAUrItran.co.uk 2.45MH2 cTs
TEL‘ 01 844 b 351 894 ?FF.'TSE GND
FAX: 01844 - 3825564 %
Porsonal
computer

Fig. 11 CPU peripheral circuit
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CIRCUIT DESCRIPTION

System Clock Osciliation and System Reset Circuit Address Control
Microprocessor 1C18 {BU18400A} requires a 2.45MHz Microprocessor address lines AC 1o A5 cannot select
system clock. Ceramic oscillator X2 and IC16 {TC4069 1Cs directly, so they are decoded into selection signals by
UBP) are used to generate the system clocks {figure 12), 1C19 {SN74LS138N). I1IC19 has a 64K-bytes memory area
IC15 (PSTE20D) is a reset |C which sends a reset signal which is divided equally into B blocks (8K bytes each} and
to the microprocessor and 1/0 when the power supply volt- assigned to the ICs. Address control division is shown in
age reaches about 4.3V, which halts all function immedi- figure 14.

ately. When the powar supply voltage exceeds aproximately
4.3V, the reset signal is emitted and after the time constant

_set by R151 and C219 elapses, the microprocessor is initial- o
ized and operation resumes (figure 13},
1619 ;
SN74LS128N
413 A Ve Function Deitlamlon Physlcsl sddress
IC16 : TC4069UEBP 1618 : BU18400 Al4 ] vo ROM c21 @ 0000H — §FFFH
AlS < Yi ROM 1C21 G 2000H —~3FFFH
:&':' 2 /0 1G22 4000H ~3FFFH
ol G| v 170 [eFEICY 8000H ~ PFFFH
Gy Ya 170 1C24 BOAOH —9FFFH
¥ ¥s Encoder gata array IC26 AQOOH ~BFFFH
GND Y& Serlal | /0 (optlan) 1C)Y 49 CO00H ~DFFFH
r_ RaM 1C2009 EO0OH ~FFFFH

Fig. 14 Address control division

cz21

Fig. 12 System clock oscillation circuit

: PSTS520D
ATS
iwcig:
BU18400
FOR SERVICE MANUALS
Py A ' A o CONTACT:
A VA L N MAURITRON TECHNICAL SERVICES
ol : - - www.mauritron.co.uk
| I i TEL: 01844 - 351694
! | FAX: 01844 - 352554
I
0 ‘ : -
@ AES
0 —
Reset Resel Resel

Fig. 13 Reset circuit
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CIRCUIT DESCRITPION

Encorder Peripheral Circuit

IC26 {LZ92K37) detects the rotational direction from
the dual-phase rotary encorder pulse input, counts up or
down, and has two inputs. CK1 and CK2 count alt jeading
and trailing pulse edges, and performs quadruple functions.
CK3 and CK4 count the leading and trailing edges of CK3,
and performs dual functions. The main dial is an optical
type, which inputs signals directly. The sub-dial is a me-
chanical type, which inputs signals through the chatter
absorption circuit.

Count data can be read in the same manner as when
reading RAM. CK1 and CK2 have one counter, CK3 and
CK4 have another counter. When 1C26 AQ is low, the CK1
and CK?2 data is read. When AQ is high, the CK3 and CK4
data is read.

CK1
Main S
encoder
CK2
CK3
Sub-
encoder
CK4

CK1 to CK4 input terminals have
built-in pullup resistors.

Fig. 16 Waveforms of 1C26, CK1 to CK4,

when the dial is turned clockwise

Ig v
Main diat _I_S 1C26 Ic18
5B 1L797K37 8U18400A
O 4 6 3
4 o K1 Al Al
Ofans cx2 ) 2
e Chattering absorption circuit s (7o) S — ;]
T ’l, SV AN I
i _I_ 10-17
Sub-dial | ¢ —F-—¢ | 00-07— DO-D7
Bus
18 CK4 D [:
18 o (] 1C18
I I 3 SN74LS138N
13 7| ks i _ . s N
' _IJ Chattering absorption circuit b A
;/', b4 b l sv AMA I
L.~ IS z
I —DO—C{> | cK3
l L _ |

DISPLAY UNIT CONTROL UNIT

Fig. 15 Encoder peripheral circuit

Display Circuit

The fluorescent disptay tube is dynamically lit by 1C18
(BU1840C}. The lighting period for one column is given by
a negative pulse of 1C17 (NEB5S5C). When a low level is ap-
plied 10 the INT input, 1C18 starts its interrupt procedure,
outputs one column of display data, and the column signa!
to the fluorescent display tube driver MPDB300C through
1C23 (TMP8255AP-5), and outputs data and control signal
to the XP terminal, via 1C22 port C7. Normally, one cycle
ends when the data and signa! are output 12 times, since
there are 12 columns. However, for yellow {mode) disptay
columns, the data and signal are output 3 times in one cycle
because of a lack of sufficient intensity.

Display unit, T1, is the DC/DCE module which generates
the drive voltage and filament vaoltage of the fluorescent
display tube. The filament voltage waveform is generated
by the osciflator circuit in that module. The frequency
fluctuates because the cofumn loads differ from each other,
causing a variation in the osciliater frequency. The [ ]
6300C input waveforms are seen in each of the oscillator
periods of 1C17 [See figure 18). Data is shown in figure 19.
It is output from the left.

FOR SERVICE MANUALS
CONTACT:
MAURITRON TECHNICAL SERVICES
www.mauritron.co.uk
TEL: 01844 - 351694
FAX: 01844 - 352554
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CIRCUIT DESCRIPTION

Since Ihe lodds of the cotumnn wrd
aifleran| from esch pther,
the displey it non-unifarm smd [ittars,

2)
About 12us
GPS11768 Fluosescent dhiplay tube [U—
10m IE17 Yimeic FIP12TM? . _tav
MEEBEC —178Y
v ] | | ! | —18v
o i —_—

)

About 1.24m
g
8UTR400A £
™
5
18 z
o L
EIERE v
8 8
w GIL: wn o @
2 aa 226
50
5 580 T -
€22 o 23 o= e 3 5
TMPBISSAP S TMPBZESAP S .
14 DA 8 Coniral
10 XP [ clecubt
17 FI I N
16 5CK 2

Fex [12 IC1 ; uPDEIOOC

CONTROL UNIT T T DISPLAY UNIT

Fig. 17 Display circuit

SDA X an X _on X——~-X_=_X X DA DlweseX X--—--X X X
sk LI L L---T L ck LML 1L---1 0 Lo
SLH [ PRI [

Fig. 18 Fig. 20
81 |G2|G3[Ga|66|Ge|G? |G |G G1‘0 G|_1 G12] oP { d Ptogram AL LA L I L R L L Y R A L B A e RN D
® ° ? AN counter data
Fig. 19 -
9 He.ference division m:mzlaumulne ag | R nelnalu]n: n:lm{noll |
ratio data

Fig. 21

PLL Data Output

Four PLLs are controlled. The 60kHz-step ioop PLLY DA X X T X-w--- Y XX
uses the MBB70086, and other loops use the M54927P.
o LT LT LT LT

Data is output for the MBB7006 as shown in figure 20.

Both reference division ratio data and program counter PRI~4 | L
data are given to the MBB7008. Reference division ratio
data are supplied only when the power is turned on. The
data formats are as shown in figure 21, Data is output from

Fig. 22

the left.
Data is output to the M54927P as shown in figure 22 IMq;?lM‘IMO M]NJ
Data output to the M54027P is shown in figure 23. Itis Fig. 23
output from the left.
This PLL data is output only to the PLL when changed.

N1O| NG | N8 | N7 | N6 | NS A3 A2 A1 ]| AC

N2|N1|N01A4
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CIRCUIT DESCRIPTION

Band Output

The BPF and LPF are switched by output ports AQ 1o
Ad (BO to B4} of tC22 [TMPB255AP-5]. The PL.Ls are
switched by output ports C4 to C6 (VB1 to VB3). The
levels of the ports in each frequency range are shown in the

A/D Converter Analog Input

The four types of analog input, RIT, IF shift, carrie
point correction for LSB and USB, are A/D converted, ant
loaded into the microprocessor as digital values. The con
trol unit has the A/D converter, 1C27 (MB4052), to whict

figure below: a channel select signal {CS) and data input control signal
(CC and C1} are applied.
Freq' (MHz} B4 | B3 | B2 | B1 | BO | VB3 |VB2 (VB! The microprocessor sends a channel select signat first
0 - 05 H L L L L L L H then a positive pulse from the A2 port of 1C23 (TMP825¢
08 -~ 1.6 H L L L H L L H AP-5) ta reset the A/D coverter 1C27 (MB4052). After €
16 — 25 L L L H L L L H clock pulses have been sent from 1C23 C6 port, the con
25 — 40 L L L H | H L b H verted digital values are sent from A/D converter 1C27 tc
40 — 65 H L H L L L L H the C6 part of |C24: TMPB255AP-5 in synchronization witt
65 — 7.5 L L H L H L L H the clock pulses. The A/D converter peripheral circuit anc
7.5 — 105 R | L | H H L L L H timing charts are shown in figures 24 and 25.
105 — 145 L L H H H L H L
| 145~ 19.0 H H L L L L L L
90 - 218 F L ik |l ot ]lu |
75 — 20 | 0 | m L L |H |H L [L
250 — 300 L H L L H H L L
50.0 — 540 L H L H L H L L
Table 6
FOR SERVlCE MANUALS I I‘I'Ch::H?SSAP-S I'I'c;\::BZESAF-S
CONTACT: | ; s
MAURITRON TECHNICAL SERVICES 7 T
Www.mauritron.co.uk I
TEL: 01844 - 351684
FAX: 01844 - 352554 | BAEENRRE
S XK B G
1 1627
IE SHIFT VR MB40S? 8383
| gsyed | )"

VR4

iz

YRJ

CONTROL UNIT

SWITCH UNIT

L5B carries paint
carrection

*{ 3
.
I 39 USB carrier
s g3 point -
« correction -
r

Fig. 24 A/D converter peripheral circuit

1 o1

7S ) EE—

R 4

-2

_r,_l_
3
_—1

] i o I

0o XXX
-
-
Converted data Converted data
L CH1 RIT CHZ IF-SHIFT
~ - -

20

Converted data Converted data

CH3 LSB CH4 UsB

-~ —

Fig. 25 A/D converter data read timing chart
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CIRCUIT DESCRIPTION

Key Scan and Extended Diode

A key scan signal with a negative pulse is sent from ports
B4 to B7 and C5 of 1C23 {TMP8255AP-5). One column,
corresponding to ports BO to B3 of 1C24 {TMP8255AP-5)
is selected, and the ON/OFF state of the switch is sensed.
When the switch at an intersection of the matrix is on, the
corresponding bit of ports BO to B3 of 1€24 goes low, thus
detecting. The activation of the switch.

1C23
TMPB255AP-5

SFT Output
The SFT output signal is output during FM and AM re-
ception, and stops the CAR output,

TOB Output

The TOB output is stored in the memory channel, split
channel, in FM mode, and output anly during transmission,
Repeater subtone control signal.

14V Input

To ciear any meaningless display when the power switch
is turned on or off, the 13.BV line is monitored. When this
input goes low, the display is cleared.

$BK and MUT Output
This signal cuts the PLL switching noise.

1/0 port functions

1) 1C22 {Output only}

B4 85 86 B7
c24 ouT S0 $1 52 53
TMPB25EAP-& IN
BOO=— Ko F.LOCK | MpV MmN | Down
BiOw—od, ki1 VFO/M | ScAN | CLEAR up
A2 Do K2 L SB/USH CWIN AM/FM 1MHz
B3 [O-e—— K3 AlB SPLIT A=B RIT
Fig. 26

Transmit Timing Control Signal

The full Break-in timing is generated by the microproc-
essor, and is sent as the CTX, RB, and CKY signals from
port C of 122 {TMP82B5AP-5). When transmit/receive
switching is detected at port A6 of 1C24 (TMP8E255AP-5),
the CSS signal is output with the following timing.

RX TX RX

CSS —-—1 If

CTX I ' lto,ami
24 f
RB | 14 4ms |

0.5~2.5msz :_l-_ 05~25ms

Fig. 27

CKY

FOR SERVICE MANUALS
CONTACT:
MAURITRON TECHNICAL SERVICES
www.mauritron.co.uk
TEL: 01844 - 351694
FAX: 01844 - 352554

T:,::::I I':l‘: Symbol! Function AI::I:IO
AQ 4 BO
Al 3 B1
Az 5 B2 Band switching output, H
[See the text,)
A3 1 B3
Ad 40 B4
AS 39 50M
AB 37 HFL Unused. H
A7 37 HFL
BC 8 MUT Cut the AF signal. H
Bt 19 FD 28MHz band power down, H
B2 20 SBK Cut the RF signal. H
B3 21 CWN Indicates CW-N, H
B4 22 FM
BS 23 A
Mode output. H

B& 24 cw

B7 25 SSB

co 14 CTX . .
Transmit control signal,

03] 15 RB H

{See the text.}

Cc2 16 CKY
C3 17 TCB Qutput the subtone (Option). H
C4 13 PBO
cs 12 rE PLL band switching signal. H

(See the 1ext.)

C6 I P82

c7 10 %P Fiuorescent dISF’ﬂay tube red L
letter segment signal.

21
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CIRCUIT DESCRIPTION/SEMICONDUCTOR DATA

2) 123 (Output onky) 3) {C24 (Input only)
o] Lompo | poneton A ] T[T Ly | unction o
A0 il €0 1C27:MBA052 contral signal. il 4 - Unused.
Al 3 C1 Al 3 _
{See 1he text.)
A2 2 Cs A2 2 uL Detect the unlack state. L
A3 1 SFT | CAR cut signal. H A3 1 AD | IC27:MB4052 data signal.
A t it - 49 MU MIC UP/DOWN switch L
AB 39 PR2 PLL enable signal. AS 39 MD '
AB 38 PR3 {See the text.} AG 38 css css iin.e s'ignal . .
A7 37 PR4 transmission detection.
BO 18 LF . LOCK LED signal. H AT 37 14V Power switch off detection. L
B1 19 LM M.SCR LED signal. H B8O 18 —
B2 20 L1 1MHz LED signat, H B1 19 -
B3 21 — Unused. B2 20 —
84 22 50 B3 2 - Unused.
BS 23 St Key scan output, B4 22 —
B6 | 24 | S2 | ISeethe text) t B5 | 23 -
B7 25 S3 B6 24 —
co 14 SLH Fluoresent display tube B7 25 -
cl 15 SCK | drive IC signal, co 14 —
c2 16 SOA (See the text.) 1 15 -
C3 17 EN Unused. c2 16 -
ca 13 DA PLL data signal. c3 17 - Unused.
c5 12 CK (See the text.) c4 13 -
1£27:MB4C52 control signal. c5 12 -
ce 1 AK [see the texl.) [ofs] 11 —
c7 10 a7 Turns 1h1=:_5uzzer oscillator H c7 i0 -
circutt on.

M54927P : PLL IC (Control unit IC1, 4, 14)

® Terminal connection diagram Arsetoune inpur Bner e[ 1 w ] e
Clock puts inpur €78 ——{ | 2 15 [ e xan
Cry 1l ascillaiar wgnal input
frput om FMmean e —=[] 3 1 [J— xour
FM rofpiance biss  TelEpm —--E 4 3 13 :] NC Noi connscted
&
tnput trom AM section  Tam a[: 5 .23 V2 34 AMIFIA  AMIFE mode switch
AM cetorence biar "Elam ___E 5 1" j;— Lock Lock detection signal oucput
Gate input 51 ..E ] w [ ]— ro Prast detection signal output
(] ] 9 [T Ten  Towmgmlinput
. Lock
@ Block diagram
g —{ 1}

XN ' 175 Dvider fm] — TRee Divider | () Tes
X-0UT PSO 8 Vec
Cnmpanwnl g
fragquency
solect _l

fFm a 2 Modulus /A Divider
1IN Programmable divider
{Binary 11 bitl

Prescaler {Binary & bit)
Deta latch (20 bit)

relgp o 11732.1/33
;zn @ vee

. ]

comparat

Phase

AMJFM Signal select

s (7} _{ Shife zegistar (20 bit) I
Laich signat e ano
fo] 2/ 20 Puluse cauntyr
22 1\
Pever
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SEMICONDUCTOR DATA

M54459L : Divider {Control unit 1C2)

® Terminal connection diagram ® Block diagram
ovo [+ TIREF) e
-B— 2
Nat connected NC E 2
laput for changing fragquancy 3
division ratio M '—‘—I: |
Input T e 4 Buffer TA*
U] M54458L cLrTyf 0
Ret i T —— e *
arence input  T{REF) 5 27

Not cennectad NC [: 6

Power volage Ve []7 : 12 1/2 /5 I i/5
T 4>— division —{ division division divisian

QutputiQpen collecter output) To =*+— 8 circuit gircuit circuit circuit

¢ |nput for changing frequency m
division ratio {M) and division ratio FOR SERVICE MANUALS ar

v e " CONTACT:
Division ratio 1/20 17100 MAURITRON TECHNICAL SERVICES
www.mauiritron.co.uk
TEL: 01844 - 351694

M54460L : Divider {Control unit ICG) FAX: 01844 - 352554
® Terminal connection diagram ® Block diagram
1T!F!EF} Vee2 Veel
evo [0 &) E—0)
15 —&) 7/
Not connected NC E 2
input fpr changing fraquency M —-E 3
division ratio
Buffer Ta"
Input T —[] 4 Ectrruf— @70
) MB4460L M(3} +
fleferenca input  T{REF) '—"E & r
Power voltaga 2 Vee2 E 8
Powervoltage 1 Veo! [ | 7 142 18 12 1/5 __‘
T@)—' division |1 division division division
Qutput{Open collecter output) To "'_'[: 8 eireuit cireuit circuit circuit
(1)
a4
GND
M74L893P : Divider (Control unit 1C8)}
# Terminal connection diagram ® Logic circuit
— oA as ac ap
Clock input T2 ~—* 1E % £ Jm “— TI  Clock input (2 — {3} (3} 0

T2 T
Diractly connacted RDt - 2 E RO1 3 Ne ' 3o '] 1o
raset input RO2 3 I: RDZ QA ’:l 12 —= QA
J— -
} QOutput m o T 7 T T e Veo
NC q E Qo :l 11 — Q0 Kpp0 Kap? Kap? Kap®
ADY
Vee 5 [: :] 0 GND t 1 1 b Y
RD?2

NC 6 E ag j B —= QOB _ GND
ac ] Qutput T2t @
7

NE E |—-—----:|B — ac

NC : Not connacted

23
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SEMICONDUCTOR DATA

SN76514N : Mixer {Control unit IC12)

® Equivalent circuit *Wee
® Terminal connection diagram _—
(TOP VIEW) o P Ree
60002 3
./ 3
OUT PUT € 0— OUT PUTE
Ne E ] 14 NG
1L -0 DECOUPLE 2
+Vee 2 E j 13 OUTE RF INPUT '_Q
OUTE 3 [ :| 12 Ree
;Eﬁﬂm * 60001
FLOA GND 4 E :]11 RFIN LocaL —O FLOATING
QSCILLATOA 2041 20n
LOCOSCIN & E :] 10 DECOUP 2 INPUT |
500 502 3 Fixn
—Vee 6 E j 9 DECOUP t 0 DECOUPLE
NC 7 [ I I :l 8 NG L, £ 1.05k02
2150 1.1k0
—\ee
MB87006 : PLLIC (Control unit IC13)
® Terminal connection diagram ® Terminal function
oscin s [] O LJ ] 16 o Terminal No. | 1/Q Terminal name Terminal No. | 1/O Terminal name
osCou 2 [ ] 15 ov ! | OSC in 9 [ Clock
v 3 [: [ ] +4 REF ot 2 G OSC out 10 | Data
vpp 4 [: J 13 1 3 Q fv t | LE
Poou s [ 12 Modulus Contral 4 - { VDD 12 O | Modulus Control
vis 6 [ 1 LE s 0 PD out 13 O 1r
Lo 7 [ :] 10 Data 6 Vvss 14 [e] REF out
s [] [ s crow L7 O | LO 15 0 | eV
i e e el (TDP View} - e il ' 8 ! tin — ek 16 o ¢H
® Block diagram r— 14.ber shilt reguiter -]
V4t shiit reguater
" l_ _J
LEC—
L4-bn lateh 13 N
) ' $4.bt latch !
[ s ] (- x U_J ?
osc mé_:, : [ Fragumm-bll’relwcnce divider '“: -0 LD
2 I [ @inary 14 b seterence counter |e——9
0scC aulO—dI———-—-- ! L_ _l
- T = 1%
‘—J l_ _] = Phase ‘_’O DR
1 7mit shalt regesier comparalor 16
) j b shiti 1Q-brt shaly | ™ oY
o remster register
r— 317.but laich
: ?-bet 13tch 10-bat laich r_ i ke
L | Charge | | 5 PO out
pump [
r" Fiogrammable dlwdu Sapummpd
1
| 3
Binary 7-bit Binary 10 bnl v
| [J [
' Contral cucuil J |
3 i 12
Ciock Cr L L - *—Og::slt:;u
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TC4069UBP : Inverter {Control unit 1C16,25)

® Bilock diagram

SEMICONDUCTOR DATA

PST520D : System reset (Control unit {C15)

® Equivalent circuit

—@ Vee

— ]

]

[ )14 voo

ouT o1 2] i::]w 18
12 3| )12 08
'. 01 GEE [ Tras
2 13 5[] @:] 10 05
” e _®GND 03 GEE [ Jo 14
vss 7| [ 18 04
{Top View)
NES55C : System clock oscillator {(Control unit IC17)
® Terminal connection diagram ® Equivalent circuit 5o

(TOP View] RO

ano[ o v i
TriggerE 2 jDisl:hargaI

-]

~

outout [ |3 6] ] Threshold .
Reset E 4 5 :Contrul voltage l 7
*
TC5518CPL-20 : Static RAM {Control unit IC20) ) —
® Block diagram ® Terminal function
Terminal .
_ Al0 — vee name Function
H ot ;:::,de, 1‘;'8"; 16 xE GND AO~A10 | Address input
2 .9 — o po~D7 | Data input/output
1c18: £ Ad ¥ == .
BU18400 H csB CcS Chip select 1
g o SCZ | Chip select 2
4 A3 Address 1Q gate — -
K buller cofumn WE Write enabie
AQ A0 decoder
Vo Power supply {+ 5V}
cgs I l GND Ground
e ot fo-cso
A csB FOR SERVICE MANUALS
118 : - CONTACT:
TCABSIUBP 52 "
8 e cs8 MAURITRON TECHNICAL SERVICES
! www.mauritron.co.uk
= ; TEL: 01844 - 351694
T FAX: 01844 - 352554
¥? ) U S
? —I + 5V co D?
119 ) ===
SNTALS13aN —
T 1/O Dara
BATT.
X 25
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SEMICONDUCTOR DATA

BU18400A : CPU (Control unit IC18}

® Block di 8 BIT
® Biock diagram OCK diagram DATA BUS
[Top View)
N
DATA BUS
| 40 —=o0 410
Ao ! CONTROL
A7 pu—l 2 39 —=0 A9
Aty o=—I]1 18 |—=0AB
Al4 Oa—] g n[—=CA?
Al5 Cm— 5 36 [0 A4 t INST
o o . a5 A5 INSTRUCTION AEG INTERNAL D_ATA BUS AlLU
04 Cm—1 7 34 —=0 A4 DECODE
e LI et —
SO M B o 13 (C:FC’J:TROL cPU
~—1 10 3 0 A
oso CPU AND chu REGISTERS
+5V g 1t o —=2A0 SISTEM CONTROL
D2 O=—ed 12 299 GND CONTROL
D7 o—e] 13 28 ———=0 RFSH SIGNALS
DO Oeb——n] 14 27 w0 1
01 Om—s1 |5 26 |-+——0 RESET ADDRESS
NT o——={ 16 25 ~+—>9 BUSRG CONTROL
R o= 17 24 | —0 WATT +5V GND ¢ u 16.8IT
RALT oe—| —=0 BUSER :
18 n o ADORESS BUS
MREQ O=—1 15 2F—*0oWR
1QRQ o——1 20 21 p——=0 AD
® Terminal function
Terminal {Signal} name tnput/Output Temminal {Signal} function
AQ~ A15 3-state outpul 16-bit address bus. Qutpuis address of memory or 1/Q device No.. When memory is
[Address Bus) Active "H" refreshed, refreshed address is cutput 1o seven bits at lower places.
0o ~ 07 35‘_3“3 ’I‘nczf.n/output B-bit data bus. Used to transfer data between memaory or I/O device and CPU.
[Data Bus) Active "H
W Qutput . . L .
S | i
{Machin Cycle onel Active "L* ignal which indicates started machine cycle is OP code fetch cycle.
MREQ 3-state cutput Signal which indicates address information necessary for reading and writing memory
IMemory Request) Active "L” 15 Qutput 1o address bus.

[AeRG—— e
{Input/Output Request)

-Jstate.output....

Active 'L

| --—-when maskable .interruption is acknowledged. .

During M1 cycle
This signal request outside devices ta add interruption response vector to data bus

Qut of M) cycle
This signal indicates 1/O device No. necessary for reading and writing 1/Q is cutput 1o
the address bus.

RD 3-state output Signal which indicates data is being input in data bus.
{Read} Active 'L’ Memory or 1/Q device sends data 10 the data bus, synchronizing with this signal
WR 3-state outlput Signal which indicates data is being output by data bus. Data to be sent 10 memory or
{Write) Active L™ 1/0 device is supplied to data bus, synchronizing with this signal
&FSh Output Signal which indicales refreshed address for dynamic RAM is output to seven bits at lower
{Aefresh) Active ' L* places of address during M1 cycie. Dynamic AAM reads refreshed address by using MREQ

signal output at the same time as RFSH signal.
AALT Output Signal which indicates HALT command is executed and CPU is set under HALT condition.
iHalt State) Active 'L" When returning from HALT condition, any one of INT, NM1 or RESET signals is necessa-

I .

ry. CPU continues 1o refresh memory execu ting NOP command during HALT.

WAIT thout While this signal is active, CPU continues to wait, If this signal is used, low-speed memory
‘ O. ey e or 1/ device can be directly connecled 1o CPU. White CPU is waiting, memory is not

(Wait) Active 'L

refreshed.
iNT Inout Input terminal for interruption request signal. If this signal becomes active while inter-

p‘." oy ruption is permitted, CPU starts interruption program after finishing command being

{Interrupt Request) Active "L

executed
—_— Input terminal for nonmaskable interruption reguest signal. If this signal becomes active,
N1 Input

{Non Maskable Interrupt)

Negative edge trigger

CPU jumps to address 0066 (16} after tinishing command being executed, regarcless of
permission of interruption. Priarity higher than INT signal is given to NM1 signal,

RESET Input

1f thi i i t.
(Reset) Active "L 15 signal becornes active, CPU is rese

If this signal becomes active, CPU heighten impedance of address bus {AQ ~ AE:), data
BUSRG input bus (00 ~ D7) and 3-state system control terminals (MREQ, IORQ, RD, and WR].
(Bus Request) Active "L Thus, ather devices can use above external buses.

Priarity higher than NIM1 signal is given 10 BUSR Q signal.
BUSAK Output Signal which indicates CPU has received BUSRQ signal and beightened impedance of
{Bus Acknowledge) Active 'L address bus, data bus and 3-state system contrel terminal.
[}

Input +5V single-ph inal.

{Clack) pu ingle-phase clock input terminal
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SEMICONDUCTOR DATA

SN74LS138N : Address decoder {Control unit IC19)
® Logic circuit ® Block diagram

Yo

3
¥1
’_D_Q MBM27C128 {IC21)
o] @ a0 Pin 20 CE
innu\: v2 Ici8: 5 &
624 BU18400 TMPE2SEAP (1C22)
GIB Ping TS

-
1
o
] ¥3 TMPA2SEAP IC23)
] .

Ping &
TMPE255AP (1024)
Ping

Dwa
outputy

¥a

LZ92K37 {1C26)
Pin7 CS

:‘ 1C20
vs TCS51BCPL uP0B251AC

Pin11 &§

4>
oo | 20— >0~ 4>
[ O—DO—J—C{>—-—<>—§D)_O v

® Truth table

INPUT
QUTPUT
Enable Select
G1 G2 C B A YO Y1 Y2 Y3 Y4 Y5 Y6 Y7
X H X X X H H H H H H H H
L X X X X H H H H H H H H
H I L L L L H H H H H H H
H L L L H H L H H H H H H
H L L H L H H L H H H H H
H L L H H H H H L H H H H
o] L H L L H H H H L H H H
H L H L H H H H H H L H H
H L H H L H H H H H H de ol H
H L H H H H H H H H H FURNSERYICE MANUALS
T T T T ' Note 1 GR2E G2AHGZR T - - T A L
Note 2 :H : High level MAUR'TRON TECHNICAL SERV'CES
)LC E?I:;fve'j' or L Www.mauritron.co.uk
TEL: 01844 - 351694
LZ92K 37 : Counter {Control unit 1C26) ® Terminal function FAX: 01844 - 352554
® Terminal connection diagram Pin No.| I/O |Signal name [Pin No.| I/O [Signai name
1 — GND 10 TO o7
2 leu CK3 1 TO [8]5]
avo [} O 18] ]vee 3 lcu CK4 12 [ 70 D5
le: 2 17 ’jDD 4 icu CK1 i3 [0 D4
5 lcu CK2 14 TO D3
cka [} a 16 _Jo1 6 Ic AD 15 |10 D2
cK1 I: 4 15 jm 7 Ic CS 16 TO D1
8 le RD 17 TO DO
ck2 []s 1] Joa 9 - GND 18 | - Vee
AO E [ 13 j D4 le  : C-MQS level input buffer
lcu : Input buffer with C-MOS level pult-up resistance
cs [: 7 12 : D5 TO : Tristate output buffer
7D E 8 " :l D§ ® Terminal function
Terminal hame Terminal function
GND 9 10 j o7 CKt, 2 Rotary encoder puise input
CKk3.4 Rotary encoder pulse input
AOD Cutput data sefection input,0=CK1,2 1=CK3.4
CS Chip select input
KD Read enable input
DO ~ 07 Data bus output 27
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TMP8255AP-5 : |/0 Port (Control unit 1€22~24)

® Block diagram

SEMICONDUCTOR DATA

1C2Y  MBM2ICI128

37 A7
(+6VI Vo 26 38
RE]
_ o Groupa 8 > 8 GroupA a0
GND 7 control PortA . 1/0 Port A
(8 bit)
8 2
4 AQ
07 27 11:
28 t+ w c?
GroupA
29 A ParC "
Data
30 bus {Upper 4 bit) 12
Dala bus 17 bulfer 8 11
32 B 1/Q Porc ¢
33 inner - ¥
Group8
1C18 : 00 34 1 data bus ‘4 PoniG 16
BU18400 {Lower 4 bit} s
a5 21 Aead inpul AD s vl I— e ' - 14 CD
. Write input WR 36 L‘"“' 25 87
WR 22
Por1 address B 24
Inpui si 8 A/w G s 23
El0 32 controt 8 roup
Port address i - GroupR 8 Porg 2 /O Port B
Input 50 9 control 18 bir} [
E9 31 20
Feset RESET 35 8
1C16 Gpin -— 18 B0
Chip select £5 6 jl [ J
ct9
SN74L5138N . - .
I} ATICZ2 Y2 13 ® Terminal connection diagram
1) AviC23 Y3 12 ]
IEAIE24 Y4 1 a3 1 [ [] 40 Aa
® Basic function a2 2 [] [ 39 as
— — pe— /0 pory A /O pory A
sI {50 | CS | RD | W& Function ava [ 38 a5
L. L L L H Data bus + Ppr1 A a0 4 [] [1 37 a7
L H L L H Data bus +~ Port B RiW convrat inaut TG 5 [ ) 36 WA A/ contral o
Chp seleccinpu 5 6 [ ] 35 RESET Aeser inpur
- S B H bus + P C
_Ho L b Jobt o _H | Data *bortC _ - ovIGND 7 (] -I7] 34 oo
L L L H L | Port A + Data bus st 8 (] [ 33 o1
L H L H L | Port B« Data bus par sates oot 50 9 ] [ 22 02
H L L H L Port C « Data bus cr 10 BEIN Dat bus
H H L H L | Control register — Data bus es 1 [0 { ] 30 Da
- - H - —_ Data bus is in the high-impedance state. €8 12 [ [] 29 05
T 41 28 D6
H H L L H Prohibit assortment /8 port €& et 13 O H J
co 1 [] [ 27 D7
: c1 15 [ [ 26 veotsv)
MBM27C128-25JA42 : ROM (Control unit 1C21) 2 e ] A 25 o
N
¢ Block diagram e3 17 ] ] 24 86
Data oulpy!| BO 18 E :} 23 BS 1/Q poil B
i o oo D7 170 pare B { B1 19 [] ] 22 B2 j
TN 82 20 [ 21 B3
Ve I
GND {Top View)
vpp
o ® Terminal function
r & Qutput enabile —
pres Chip enadle k- Quiput butier Terminal nama Function
Prog. | ] ;
s -l M AD~A13 Address input
RO
|| Do~D7 Data output
20 A (| = . .
IC18 . 1| ¥ gecoder Y selection CE Chip enable input
BU18400 2ol = -
c I: [ OE Qutput enable input
P § ASFT 1 131072 bit PGM Program input
- + (512 x 256)
ICt9 : I S : ¥ decoder Memorial Ve Power SUDFHV
H
SN74LS138N A1)y A1d /| ailey Vpp Prograrm power supply
GND Ground




MB4052 : A/D Converter {Control unit 1C27)

® Terminal connection diagram

S

EMICONDUCTOR DATA

® Block diagram

T5-1405/680

o
9 B
[=]
AG 1 E ~ 7] 15 vee! T
Comparator
ex2 2 [ ] [] 15 vec? AD 4
EX1 3 [: ] 14 Rs 13 Datz out
a0 s [ ] ] 13 paTaOUT Al S
ars [} [ ] 12 aoccLk ) Matt, 12 ADC CLK
Comparator
az s | [ ] 11 cs A2 6 Resistor 1" cs
)—-—. plexar
A3 7 |: j 10 CO
0G 8 :] 9 C1
37
(TOP VIEW) ’
FOR SERVICE MANUALS b A bit J 14 R§
CONTACT: Ex2 2 DAC f
MAURITRON TECHNICAL SERVICES 7.5k feguater |
i Veoti2
www.mauritron.co.uk EX1 2 T
Bk
TEL: 01844 - 351694 2
FAX: 01844 - 352554 i ’ ’
T T =TS
5 0% % 8
g s
® /0 signal pin function
Pin No. Pin name Symbol Function
1 Analog ground AG Ground terminat
2 Range expander input EX2 Analog input pin for expanding the range.
Analog output pin for expanding the range. Connect 1o any pin from AQ to A3.
EX1 A .
3 Range expander output By using EX1, EX2, the range is expanded to the X 4 range.
4~7 Analog entrance AD~A3 | 4-ch analog input pin. Channel 1 is selected by channel select input CO to C1.
8 Digital ground DG Ground terminal
9 R co The input pin to designate the analag input channel for A/D converter. This signal is latched
Channel select input o
10 C1 at the trailling edge of CS.
This is the chip select input pin, When CS is inverted from 1" to "0°', A/D converting starts T
1 Chip select input CcS and data output is enabled. After A/D converting is over or when an interrupt is required,
set the CS back 1o 1",
This - - — : :
A/D conversion ADC is is the clock ujmut pin f.or A/D conversion input to the comparatc:\r register sequentially.
12 clodk CLK Conversion speed is determined by the clack speed. In the case of B-bit, approx, 10 clocks
will be needed. However, it is not necessary that the clock period be fixed.
DATA This is the open collector 1o output the result of A/D conversion. The data is output in the
13 Data ocutput ouT arder of the start bit, most significant bi1, 2nd significant bit, . . . , least significant bit, and
the stop bit, synchronized with ADCCLEK,
This is the input pin for setecting the voltage range of analog input. The VFS = VCC1/8 range
14 Range sefect input RS is selected at "'D"', and the range of FVS = VCC1/2 is selected at /17, During conversion,
hoid this pin to 0" or 1",
When driving with 3.5V 10 6,0V of power, connect Vo1 and VCC?2 to each other, and apply
the power voltage to them,
Wh ivi isti h
1S (poersvoinz | veer | D00 0 o ot e e e e e A e e
16 Power supply pin 1 Ve 1;1e (c g Put 16 VL1, and approx, n Ppite M
When either 3.5~6.0V or 8~18V power is used, VCC1 is the reference voltage for A/D
converston.
¢ Channel salect ® Range select
C1 co Selectad Ch. RS Conversion
0 0 A0 voltage range
Veel
0 1 Al o 0~
1 0 A2
1 1 A3 Veel
1 0~
2

29
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al/
uPD6300C : Fluorescent dispiay tube driver (Display unit IC1)
® Terminal function
Terminal No, Symbol Terminal nama o Function
. High dielectric-strength (40V] cutput in the Pch open.
-~ ~ t d o
V=7 013~019 [ FIP segment driver Corresponds 1o the cutput of O13~019.
) . Output serial data the trailing edge of SCK, when the n-numbar of uPOE300Cs
t 0
8 §0 _ Seriat data outpu _pm are connected in series, this can be connected 10 the S1 of the following stage,
— . . This input can wrn olf all indicator or displays, and can dim them by applyin
| ying
9 Bi Blanking pin a random duty pulse from outside. Active |ow.
0 T Lateh pin ' Transmits the connects of the sena‘l 'sh.l:-regls(er ‘to ll-fe. buffer r.egis[er at low
level, to latch the connects al the rising time. Active rising {leading) edge.
n st Seriat data input pin \ 1an|s 15 the data input pin. fnputs data ta the shift register at the .
o rising edge of 5CK.
i . . Reads out the St data to the shift register at the rising edge of SCK
1 lock | N
2 scK Serial clock input pin Qutputs data from SO a1 the traiting edge of SCK.
— ) . When CS is high, this inhibits SCK and CH. and when €5 is fow, aclivates
'
13 cs Chip seiect pin SCK and LH
14 Vss GND ~_ | Connect 1o the GNO terminal of the system.
Fch open-drain system, high dielectric-strength output.
Corresponds 10 the ouiput of O0~012,
veo
15~27 0~012 FIP segment driver ] Peh
Vu 0o-og
B VDD | Power supgly pin - [sveiion S
® Terminal connection diagram M54581P : Band data driver {Signal unit 1C1)
o131 [ ~— 28 vpo ¢ Terminal connection diagram -
013 2 [ [ 27 012 "‘”""E E“' &
015 3 [] ] 26 ont
015 4 [] ] 25 oo N2 —-—E»GD 7] &
017 5 [ [1 24 09 "“"’E D K el 55
018 6 [} ] 23 o8 L|<]-<
o197 ] [} 22 o7 we — [+ > 1 5]~ &2
so 8 [ [ 2 o6 Input { N5 ——[s5 —C{>‘ 16| — &5
Bt o [] ] 2005 LK]-«
- tH a0 [] ] 19 0a
st 11 ] | 18 03
sck 12 [ ] 17 02
¢s 13 [ ] 18 o1
Vi 14 ] [] 15 00
{Top View)
TC4066BP : Switch (Signal unit IC7~10)
® Equivalent circuit (1/4)
Voo
— L
IN/OUT o ] ——0 QUTHN
1 ¢ Terminal connection diagfam
- IN/OUT Voo
T T
1 QUT/ING {3 conT1
OUT/IN? @ CONT4
CONTROL IN/OUT2 n L@ INJOUT4
CONT? e CUT/INA
l CONT3 (5) NL QUTIING
Vss
vss (7) _ (8) In/OUT3
30 (Top view)
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