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DFC-230

BLOCK DIAGRAM/FREQUENCY CHART
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Fig. 1 Block diagram
Refer to Block and Schamatic
G & ®\ € -—— diagram number —F
Display f Output Diwviding VO 1 1/200 divider MIX4 (IC8) input | Dmnding Dividing ratio Programable divider
pay VCO 2 |MHz) rato N IMHz) cutput MHz) ratio ‘N N {Binary) ICT14 input lkHz)
900.¢ 0 5. 40000 2000 15 000 20.000 4.520000 4 MSHODI0 1100 LSB 880
we.y 8 5. 45908 3598 17,996 39,980 4.539980 4 0c1l Gooo 960
e 0 5. 50000 2000 14.000 20,000 1.5200060 s o011 0001 980
0.0 2 5 50002 2002 14.004 20.020 4.520020 a8 0011 0001 980
G0 4 5. 50004 2004 14.008 20.040 4.520040 19 0011 0001 980
0.0 6 5. 50006 2006 14012 20.060 4,520060 49 0011 0001 80
0.0 8 5.50008 2008 14.016 20,088 4.520080 a9 0011 0001 880
0.1 0 5.50010 2010 14.020 20.100 4520100 19 0011 0001 %80
0.2 0 5,50020 2020 14.040 20. 200 4.520200 a3 0011 0001 980
10 o 5.50100 2100 14.200 21.000 4521000 4 o011 0001 980
0.0 0 5.51000 000 16.000 36.000 4.530000 43 0011 0001 980
159 & 5.51998 3938 17996 39 980 4.539980 4 0011 0001 980
200 0 5. 52000 2000 14.000 20.000 4,520000 50 0011 0010 1000
N | N N N H . N
40.0 0 5.54000 2000 14.000 20. 000 4.520000 51 0011 0011 1020
5.0 0 5.56000 2000 14.000 20.000 4.520000 52 0011 0100 1040
8.0 0 5 58000 2000 14,000 20,000 1.520000 53 0011 0101 1060
0.0 0 5.60000 2000 15,000 20,000 1.520000 54 0011 0110 1080
W00 0 5. 70000 2000 14,000 20000 4.520000 59 0011 1011 1180
300.0 0 5.80000 2000 14 000 20,000 1,520000 64 0100 0000 1280
000 © 5.90000 2000 14,000 20 000 4.520000 69 0100 0101 1380
5000 0 6. 00000 2000 14,000 20,600 4.520000 T4 9100 1010 1480
5999 8 609998 3998 17,996 39 980 4.539880 78 0L00 1110 1560
L not displayad
Table 1. Frequency chart
5 q Y
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CIRCUIT DESCRIPTION

The DFC-230 consists of a master oscillater and frequency

divider to generate reference signals. two PLL circuits,

encoder. waveform shaper, display, and 5V and 9V AVR

rotary
wPDB8048.

EXPANSION TO
MORE /D AND
MAE SATRY

DFC-230

circuits. Divide ratio setting, storage, display circuit control,
and so forth are accomplished by an 8-bit microprocessor
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Fig. 2 uPDB048C-156 (Digital unit, 1C12}
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DFC-230

CIRCUIT DESCRIPTION

The DFC-230 uses a 10 MHz master oscillator {Q6, 7}, from
which all reference frequencies including 20 kHz and 2 kHz
for the phase comparators and 5 MHz and 500 kHz for the
mixers are divided (IC2 -~ 5l Therefore, complete
frequency agreement between the transceiver and the
DFC-230 can be obtained by aligning the DFC-230 10 MHz
master gsciliator 1o the main unit master oscillator.

For this calibration, 3 5§ MHz output is available from the
DFC-230. To obtain an 800 Hz frequency shift for CW
transmission, the 10 MHz master oscillation is shifted
approximately 1.4 kHz in transmit mode (by Q5% and Q33).
VCO-1 operates from 14 ~ 18 MHz. This 4 MHz
bandwidth 1s covered in 2000 steps of 2 kHz each [dividing
ratic. 1/2000 to 1/3998). Since the microprocessor
programs the dividing ratio at every two steps, this frequen-
cy range {of 14 ~ 18 MHz) is actually covered in 1000
steps of 4 kHz each.

The output of VCC-1 D7, 8, Q27, 28 {14 ~ 18 MHz) is
mixed with the 10 MHz reference signal by IC19
(pPC1037H) The 4 ~ 8 MHz mixer gutput goes to two
circuits.  First the programmable frequency divider {IC17:
TC9122P). where it is divided to 2 kHz with a dividing ratio
of 1/2000 to 1/3998. The 2 kHz divider output is coupled
t0 @ phase comparator (IC18: TCBO81P), where it is
compared with the 2 kHz reference signal. The comparator
output 1s fed back to the control input of VCO-1 Q24 ~ 26
(2SC1775E) to accomplish the phase-lock function.
Dividing ratio "N is furnished directly by the microprocessor
{IC12. uPDB0O48C) in 12-bit BCD. Second. the 4 ~ 8 MHz
output from the mixer is divided by 200 to a 20 or 40 kHz
signal (at 20 Hz step) by 1C's 20 and 21 (74L590) 15
butfered at ICE (74L590}, and is then mixed with BOC kHz
at 1C6 {SN16913P) and passed through a ceramic filter
CF1. The 460 ~ 480 kHz output from the cerarmic filter is
mixed with 2 5 MHz signal 1o be converted into 4.520 ~
4.540 MHz by IC7 (SN16913P) and 1s coupled to the input
of PLL-Z through Mixer IC8 (SN18213F).

VCO-2 covers a frequency range of 54 to 6.1 MHz It is
referenced against a 20 kHz signal and the dividing ratio “N™
is 1/44 to 1/78 thus covering a band width of 700 kHz in
35 steps of 20 kHz each.

| [ 1 1 1
P N T B R B S
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T 1 —

Fig. 3 TC5081P (Digital unit, 1C9, 18)
Phase comparator timing chart
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Fig. 4 TC5081P (Digital unit, IC9, 18}
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Table 2. Functions of TC9122P (Digital unit, IC17)

The 54 ~ 6.1 MHz output of VCO-2 is mixed with the
PLL-1's output of 452 ~ 454 MHz to be converted inio
880 -~ 1560 kHz by 1C8 {SN16913P) before it is filtered
and amplified and coupled to the programmable divider
[IC14 MC14569B). The signal is frequency divided with a
dividing ratio "N" 1/44 — 1/78 to 20 kHz. and is coupled to
another phase comparator {IC9: TC5081P). The output of
the phase cemparator is fed back to the control input of
VCO0-2 to accomplish phase loack function. The dividing ratio
data consists of binary 7 bits output via an 1/0 expander IC
(IC13 uPDB2430C)

Although PLL-2 generates frequencies of 54 ~ 6.1 MHz at
20 kHz step, it provides frequency output at 20 Hz step
since it includes the 452 ~ 4.54 MHz signal {20 Hz step)
generated by PLL-1 within its loop. The frequencies of
each circuit biock for the 4 ~ 8 MHz range are shown in
Tahle 1.

ey
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DFC-230
CIRCUIT DESCRIPTION

CTL="0" for Binary Count
CTL="1" for BCD Count

Dpa1 Dpa2 Dra3 Dpag CTLa CTLg Dpgy Dpg2z Dpaa Dpga

?3 ?4 ?5 ?6 2 10 1" 12 13 14

Binary to Johnson
Encoder
BCD/Binary . )
Clock 4-Bit BCD/Binary
CO—» High Speed - -0 Q
9 ' PE Synchronous Counter 15
Johnson Counter -
Vpp=Pin 16
U Jl Vgs=Pin 8
cF Preset Enable PE
7 {Including Early Zerc Detectian} ] out
oltages referenced to
MAXIMUM RATINGS (val ferenced to Vsg)
Rating Symboaol Value Unit
DC Supply Voltage VoD —05to+18 Vdc
Input Valtage, All Inputs Win -051Vpp +05 Wdc
DC Current Drain per Pin | 10 mAde
Fig. 6 MC14569B (Digital unit, 1C14)
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Fig. 7 uPD8243C (Digital unit, 1C13, 15)
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DFC-230

CIRCUIT DESCRIPTION

The rotary encoder input circuit consists of gate circuits
IC26, 30, 31, and 32, Two different signals are output from
the rotary encoder. These are waveform shaped by Schmitt
trigger gate [C26 (TC40938P), then multiplied by 4 through
ICs 31 and 32 (TC4011BP} before baing input to the
microprocessor via one-half of flip-flop IC30 [TC4011BP) to
microprocesscer pin 6.

The rotary encoder’s direction ef rotation is identified by the
phase difference of its two output signais. For this purpose,
the signals are also coupled to another set of microprocessor
mputs  {pinl}  as up/down control signals via another
flip-flop (1/2 1C30).

Each revolution of the rotary encoder provides 75 output
pulses, which 1s multiplied by 4 into 300 pulses before input
to the microprocessor As & result. the encoder acts as a
VFQ dial covering a frequency range of 6 kHz {20 Hz x 300
= 6000 Hz) with each revolution. The timing sequence is
shown in Figure 10.
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18 -2 '3 44
1)(3- | EQB
ax 3 Mo
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2n 2 |l:1i[t3 3B
Vss i— 8 3A

Fig. 8 TC4093BP

{Digital Unit, 1C28)
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Fig. 10 Encode;' timing chart
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DFC-230

CIRCUIT DESCRIPTION

The DFC-230 permits frequency shift control by
microphone-mountad switches. To generate the frequency
shift control clock. the DFC-230 incorporates a dedicated
clock oscillator. The oscillator consists of an astable
multivibrator combining two NAMD gates {(1C28:
TC4011BP).  Its oscillation output i1s available in two
different frequencies obtained by switching its time-constant
resistors. Frequency shift speed 15 controlled by the interval
in which the switch is held down. and is switchable between
step-by-step, slow, and high speed shifting. Shift speed is
determined by a CR time constant circuit and inverter IC27
(TC4049BP). The interval from the step-by-step t0 slow
shift is determined by R177 (100 ki?) and C168 {10 uF), and
that from slow to high shifting is determined by R179 (120
kil} and C152 {47 4F). The clock frequency for shift control
is adjustable for both slow and high speeds ovar
approximately +50%.

The DFC-230 uses a digital RIT circuit utilizing the main dial,
instead of a conventional RIT circuit using variable resistors
and vancap diodes. This 1s accomplished by the cross
aperation of the internal memory and the digital VFQ. for
which vanous control signals are ¢reated by the logic circuit
compnised of 1C's 22 ~ 25 {TC40118P and TC40498P).
A timing sequence of each control block is shown in Figure
9

Gate-Twmung Circuit: General operation.

A gating circuit {!C22 ~ 25) provides control logic for the
five fixed, and the single variable memory in the
microprocessor (IC13). Four memories are used as fixed
channel frequencies, which may be operated in esther
mermory (not variable) or MR (variable} modes. The re-
maining fixed channel is storage for the existing VFO fre-
quency when RIT is first seiected.

This gate-timing circuit provides three control functions for
the microprocessor. First. M-IN enters the VFO frequency
into a selected memory. Second. MR recalls {Exchanges) a
selected memory frequency back to the VFO channel. Third,
the exchange (XCH) function swaps the VFQO frequency and
any selected memory frequency. The VFO frequency is
stored in a fixed-channel while that fixed frequency is
recalled for vanable operation in the MR mode.
Therefore, when MR operation is terminated, the original
VFO frequency (stored in the memory channel) and the new
memory frequency (in the VFO channel) are exchanged. The
original VFO frequency is again on display in the VFO

vee 1

16 1

]
3

channel. while the memaory frequency is re-stored in its fixed
channel.

When RIT is selected, the criginal VFO frequency is retained
in the RIT (fixed channel) memory, and the VFQ channel is
free for variable operation as an RIT. At initial RIT-ON , the
AIT and VFQ frequencies are the same.

Receive (RX) operation is in the YFO channel. and transmit
(TX) is in the RIT-fixed channel.

Gate-Timing Circuit: Detailed operation

Two front-panel switches provide operator-control of the
Memory and VFO RIT funstion These two switches control
the Gate-Timing circuit, which in turn sequences four logic
lings to the microprocassor {IC13),

Pin 13 is microprocessor input. pin 14 is MR function, pin
15 is the XCH function, and pin 17 is the VFO/MEMO
function.

Please refer to the timing-chart for this outline, VFO
operation (in Figure 9)

(& When the RIT is turned on. the M-IN function enters the
VFO frequency into the RIT memory. RX is by the VFQ
channel, TX in RIT meamory.

When the RIT is turned off, the MR function recalls the
VFO frequency from the RIT fixed channel. RIT
frequency is not retained,

Mamary operation

When operating in Memory mode, the first step at
RIT-on is t0 exchange (XCH function) the selected
memory and VFO frequencies.

The second step exchanges the VFQ frequency into the
RIT memory. RIT is now available.

When the RIT is turned off. the opposite of @© and ©
oCccurs.

First, the RIT and VFO frequencies exchange.
Second, the VFO and M (1 ~ 4) frequencies exchange
The frequency readout uses a 4-digit green LED display to
cover frequency from the 100 kHz to 100 Hz order. The
digit drive output and the display data are provided by the
display output of the microprocessor via the |/Q expander
IC15: {(uPD8243C). The display data drives the
anode-common display LEDs via 7-segment decoder IC16
(SN741.5247).

The frequency display coverage consists of two frequency
bands. 000.0 ~ 500.0 and 500.0 ~ 9989. Thesa two
ranges are selected from band information furnished by the
main unit.
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Fig. 11 SN74L5247 (Digital Unit, IC18)
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DFC-230
CISCUIT DESCRIPTION

{13) OUTPUT
- a

INPUT (7)

D 5
INPUT (1) Y (12)EUTPUT

B — |/

L

INPUT (2}

o —:D L (mgurpur

INPUT (8) =
D Dv- (10) OUTPUT
1 d

BI/RBO (4) {9 )OUTPUT
INPUT QR — e
RIPPLE BLANKING
OUTPUT
[ |
{15) QUTPUT
f
Lame TesT 3]
INPUT —
RBI (5) (14) OUTPUT
RIPPLE BLANKING —] 9
INPUT

Fig. 12 SNT4LS247 (Digital Unit, 1C16}

PIN No Assignment PIN No Assignment
1 PN Cathode 13 FM, Alarm Anode
Upper Colan
2 Dig 1 Anods 14 FM Cathode
Pin No.24 '\ 13 BE Seg d Cathaode 15 Seqg a Cathode
) 4 ldp 1 Cathode | 16 | dp 2 Anode
AM T L ol (FM § |Dig 2 Anode 17 | UPPereoon  Anode
o ffs] Ub@ﬂQ: gg Lower
8 U 0 g g 8 Lower Colon  Cathode 18 Seg f Cathode
] =
PM o ? 34_ = 3 - e Alarm 7 UpperCalon  Cathode 19 Seg b Cathade
8 Dig 3 Anode 20 Seg ¢ Cathode
Pin No. 1 Lower 12 8 |dp 2 Cathode | 21 | dp 1 Anoda
dpl Colon \dp2
10 Dig 4 Anode 22 | Seg g Cathode
11 Seg e Cathode 23 AM Cathode
12 Alarm Cathode 24 AM, PM Anoda

Fig. 13 LED LN543GA [Digital unit, D13}
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Front glass
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Push knob RCV,
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(k290740041 .

DFC-230
DISASSEMBLY/PACKING

LED LNA33YP AIT, VFO, MEMD
V11-1173-26} Tact switch UP/DOWN
(550-1403-05)

Self tapping screw = 10
(NB7-2606-48)

Push switch RCV, XMIT, RIT
Case (A} upper {540-2422-08)
{(A01-0792-03}

Rotary encoder
(W02-0317-05)

Tact switch M IN. MR
{5569-1405-05)

LED LNS43GA °=
W11-1175-36)

5
L

Push swatch MEMQRY/VFO
{540-2422-06)

Rotary switch MEMORY
[801-2428-05})

# DIGITAL UNIT

{X54-1590-00)
8P male socket MIC
{E06-0853-05)
Flate spring
(G(Q2-0525-04)
UP DOWN knob
{K29.Q0742-04)
Main knob Krob (8] MEMORY Case [B) lower Q: Flat screw x4
(K21-0754-04) {K23-0744-0d} ] (A01-0793-03) (N32-2604-46)
' Push knob MEMORY/VFC o @ @: Flatscrow x 8
Push knob (B M IN. MR (K29-0740-04) % {N32.2605-45)

(K27-0409-04)

¥ Protective bag (H25-0049-03)

Pin plug (CAL)
Foot

Flange nut
Allen head bolt
Spring washer
Flat washer
Flat washer
Allen key
Round screw
Bind screw

Operatng manual
[B50-2771-00) {KKW)
{B50-2772-00H(T)

Warranty card
{B846-0058-10) (K}

Packing fixture (B}
[H10-2536-04]

Protective bag

{H25-0103-04) Angle ass’y

{A13-0623-03)

Cushian

{H12-0474-04)
Protective bag *

(H25-0079-04}

Protective cover
(H20-1417-03)
Microphone
T91-0315-05) (1)

IT91-0316-06) (KIIW) Packing

(H12-0477-04)

Carton linside)
{HO1-2729-03) (K) (W)
(HO1-2730-03}(T)

(E14-0101-05})
(J02-0069-05)
(N14-0510-04)
(N99-0304-04}
{N18-0060-46)
{N15-1040-46)... .. ..
(N15-1060-46)

Packing fixture (A)
IH10-2546-02)

(W01-0401-04)........... 1
{(NOS-0008-04)........... 4
{N35-3006-45]............ 4
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DFC-230
ADJUSTMENTS a

TEST EQUIPMENT REQUIRED PREPARATION -
1. VTVM or DVM ¢ Unless otherwise specified, set the contrels as follows.
1} Input resistance; More than 1 M{] 1) T5-130
2) Yoltage range: 1.5 to 1000V AC/DC POWER OFF NAR/WIDE NAR
STBY REC IF SHIFT CENTERED
NOTE;
) . BAND 14 RF GAIN MAX
A hugh-precision voltmeter may be used. However, accurate
readings can not be obtained for high-impedance circuits CAL OFF AF GAIN MIN
9 gh-imp : RF ATT OFF VFO/FIX VFO
2. RE VTVM MQDE cwW VFO SCALE 0O
2) DFC-230

1} Input impedance: 1 MQ and less than 3 pF. min.
2) Voltage range. 10 mV to 300V RCV MAIN
3) Frequency range 50 MHz or greater XMIT MAIN

RIT OFF
3. AF VTVM MEMQRY/VFO VFO
1) Frequency range: 50 Hz to 10 kHz MEMORY 1
2) Input resistance: 1 MU} or greater e Connection
3) Voltage range: 10 mV 10 30V 1) Cable the DFC-230 MIC cable and the TS-130 MIC .
connector,
4. OSCILLOSCOPE 2} Cable the DFC-230 CONTROL cable and the T5-130
Requires high sensitivity, and external synchronization EXT. VFO socket.
capability.
& NOTE:
5. Standard Signal Generator {SSG) When adjusting the trimmers or coils, use a non-inductive
1) Frequency range: 18 to 30 MHz alignment toal made of nylon, or ceramic material
2) Output: —20 dB/0.1 uV ~ 120 dB/1V
NOTE. REFERENCE -
Generator must be frequency stable. Japanese “S8G" American “SG"
6. FREQUENCY COUNTER —BdB L. DL2BpV
1} Minimum input voltage: 50 mV OdB oo 0.5uV
2) Frequency range. Greater than 40 MHz 6dB 1uV
7. VFO Cable 28GR BV
8. CAL Cable 300B oo 1580V
9. T§130 S or ¥ Q0GB oo BORV
BOAB .ot B 158V -
B60dB ... 500uV
TOAB 1.58mV
8OdB .. ..., 5mV
O0dB e, 15.8m\V
100dB . ... e BOMY
120dB ... 0BV
-
Y

10
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ADJUSTMENTS

DFC-230

Measuremant Adjustment
Item Condition X Specification Remarks
| Test Umit Ter Unit Part Method
equipment minal
1 Voltage T5-130 DVM I Dugital 1C16 5+0.6Y
check POWER. ON unit A& | Pin 24
Tinned 9+0.3V
jumper
wire
beside
IC4
{Pins 1
and 2)
TS-130 Ic12 5105V Backup
POWER OFF Pin 26
POWER ON
2 Master DFC-230 f counter | Digital | TP Digital | TC2 5000.700+50 Hz
oscillator TC-1: Centered unit B unit B
TS-130
STBY. SEND
TS-130 TC1 5,000 000+ 10 Hz
STBY REC
T5-130 5.000.700+#50 Hz When out of
STBY: SEND specification
| readjust TC2
STBY: REC
3 VCOA DFC-230 DVM Digital | TP5 Dugital | L23 75+01V
MEMORY/VFO VFO unit & unit A&
Display: 999.9
Display: 0.0 1.8+04V Check
4 BPF1 RF Digital | |C7 Digital [T3~5 | MAX
{500 kHz) YTVM unit B Pin 1 UnitB
5 BPF2 RF Dugital | TP2 Digital |[T1.2 MAX.
{5 MHz) VTVM unitB unit8 |6,7.8
6 WwCO-2 Display: 593.9 DVM Digital | TP3 Digital | L16 7000V
unit B unit B
Display 9009 2405V Check
7 Mixer DFC-230 Adjust DFC-230
balance RCV. AMT main tuning control
and CAL Display 199 to get maximum
TS-130 S meter reading on
ANT' to SS56 T5-130.
RF outpur: 14.0208 MHz
60 dB.
Adjust the 55G RF
outputto 59 +20dB.
DFC-230 AF TS-130| Ext Digital | VR1 Mintmum beat
Display. 208 VTVM, SP unit B level
{Zero beat should be Oscillo-
obtained ) SCOpe
DFC-230 There should be
Display, 0 ~ 50 no other signal
besides the
140208 MHz
signal
Cable the DFC-230 CAL A beat should Check
connector and the TS- 130 be obtained.
ANT connector
8 VFO DFC-230 RF Digitat | Cathode 02v +3 4B
autput Display' 260 VTVM unitB | of D3 =1
level
[check}
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DFC-230

ADJUSTMENTS

Measurament Adjustment
ltem Condition Specification Remaris
Test B Ter- .
equipment Unit minal Unit Part Methad
9 MIC SCAN DFC-230 F. counter| Digital | IC28 Digital | {Adjust only When out Af Unti approx
VAZ. 3 (Dugnal umit B) unitB | Pind [ UnitB | specification} 5 seq.
Centered VR2 45+10 Hz
MIC connector. either { Adjust only When out of After approx
Pin 3 or Pin 4. Shorted specification) 5 sec
to ground. VR3 130+20 Hz
Time which scan speed 5+2 sec,
changes from slow 1o fast
with MIC connector pin 3
0 ground
10. Display DFC-230 Display changes
{Check) Check each function: from 900.0 1o
main tuning control, 5989
FAST STEP, and MIC
UP/DOWN independently
T8-130 Display changes
BANG 35 from 400 0 to
DFC-230 999
FAST STEP. UP and DOWN
DFC-230 The kHz order
Turn the main tuning display should
contral one turn. vary by 6 kHz
11 Memory DFC-230 “Beep' tone
(Check) Display: 10.0 should be heard
MEMGRY: 1
M IN: ON
Display: 200 Tone should
MEMORY: 2 be heard
M N ON
Display. 300
MEMORY: 3
MIN: ON
Display 40
MEMORY. 4
MIN ON
MEMCRY 1 ’Esmay-smu
MR OoN and tone should
be heard
MEMOCRY: 2 Displays 20.0
MR: QN and tone should
be heard,
MEMORY 3 Displays 30.0
MR: ON and tone should
be heard
MEMORY: 4 Displays 420
MR: ON and tone should
be heard.
T§-130
BAMD. 14
DFC-230
RACY RMT Display
_MEMORY/VFC: MEMORY DFC-230 | T5-130
MEMORY: 1 100 14.010.0
2 20.0 14.020.0
r 3 300 14.0300
4 400 14 0400
T5-130
BAMND 35
DFC-230
RCV: RMT Display
| _MEMORY/VFO. MEMORY OFC-230 ] 75-130
MEMORAY 1 5100 35100
2 5200 38200
3 5300 3 530.0
4 J 5400 35400

12
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ADJUSTMENTS

Measurement Adjustment
Itamn Condition ; Specificaton Remarks
Test unit | T Unit Part Method
aguipment minal
12 Cross-freq DFC-230
operatio MEMORY/VFD: VFO
teheck) Display. 589 9 [ DFC-230 | RCY. MAIN RCY  RMT RCV: RMT ACY. MAIN
TS-130 TS5-130 STBY SwW XMIT MAIN XMIT. MAIN AMIT: BMT XMIT RMT
Display 140000 Display
MODE USE or REV 140000 14.599.9 14 5999 14.0000
REC {TS- 130! i
Aftertha set-up as Indicator VFO (TS-130) VFO (DFC-230) | VFO{DFC-230) | VFD (TS-130)
described above, check e — ——
| the display and indicator Disolay 140000 14.000.0 145999 14.599.9
| functions as shown at SEND (TS-130) ) L
naht Indicator | VFOITS-130} | VFO(TS-130) | VFO (DFC-230) | VFC (DFC-230)
TS-130
STBY. REC
13 RIT DFC-230
|Check} RCY- AMT
XMIT RMT
MEMORY/VFO: VFO
Display: 5999 |
RIT- ON
Display: Any frequency RIT indicator
(X] except 593.9 lights
T5-130 Displays 599 9
STBY. SEND
STBY: REC Displays (X!
DFC-230 Displays 592 8
| RIT: OFF |
MEMORY/VFO. MEMORY | Displays 10.0
MEMORY. 1
RIT: ON
Display: Any frequency
except 100
RIT: OFF Drsplays 10.0
14 Backup DFC-230
(Check) MEMORY/VFO: VFO
Display: 1000 I
15-130 Display l
POWER OFF disappears
POWER: ON Displays 100.0
Oscilloscope AF VTVM  SSG
Speaker ) —_
[= 0 - -
| i FS NS
t 5 3 s -
noo. > =]
Q L == DRG!
: AT - -
T I =g - 2= 22 - f-.l
-
TO SP OUT l!) Ta ANT
DFC-230
To EXT VFO TS-1308, v
v
Caution

NEVER transmit when S5G is connected 10 the ANT
terminal

Fig. 14 7. Mixer balance

13
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DFC-230

ADJUSTMENTS /PARTS LIST

ica
; 75 01V at .
@=e Tinned jumper display 999.9 7.0 01V at display 599.9
TPG
. TP2
268 L23 ® 116 8 VR
TP Icr
P ® - 1@ @
1ce2
wR3 Tez
gl @-
o
™= TP YJ
' o
[ 5.000.70 +50 Hz/SEND
24 500000 +10 Hz/REC
Digital unit A Digital unit B
DFC-230 Semiconductor MNew parts
Re-
Ra-
Item Name Parts Na m:rks Item Name Parts No crarks
Diade 151555 V11 0076-05 Ic | MC145898 ¥30- 1100-08
151587 Vv11-0370-05
NJM7BLOBA V30-1020-18
Vari-cap | 15v54GC V11-4173-46
diode SN16913P ¥30- 1048-06
SN74LS90N ¥30-1005-26
Zaner WZ-061 ¥11-0243-05 SN74LS247N V30-1030-56
diade XZ-049 ¥11-4175- 48
TC40118P V30-0301-70
LED LN433YP ¥11.1173-28 TC4049BP V30-1009-26
LNG4IGA V11-1175-36 TCA093BP [ V30-1214-16
TC5081P | v30-1132.06
TR 2SA473(Y) | V01-0473-06 TCa122F | V30-1036-16
25A1015(Y) V01.1015.06 |
‘ wPC1037H v30.0177-16
25C1775 (E} V03-1775-06 | «PC14305H Vv30-1029.36
25C1815(Y) v03.1815.06 ' «PDB04BC- 155 V30-1176-26
25C1959 {y) V03-1959.06 J «P0B243C \ V30-1177-16
14
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DFC-230
PC BOARD VIEW (
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ARD VIEW (COMPONENT SIDE)
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DFC-230
CHEMATIC DIAGRAM
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DFC-230

DFC-230 General

PARTS LIST

Digital Unit {X54-1590-00)

Ref Mo Parts No Description m:Erl;s Ref No Parts No Description mF;erks
AQ1-0792-03 Casa (A} upper o Cc1 CEQ4W1T1AZ21M E 220 uF 10V
AQ1-0793-03 Casa (B} lower - c2 C851-0456-058 c Q.047 4F 25V
A13-0623-03 Angle ass'y - Cc3 CEQ4WI1AZ21M | E 220 uF 10v
A20.2411-03 Panel T} Ccs C91-0456-05 C 0047 4F 25V
A20.2412 03 Panel [K)(W) . C6 CEOAW1A471M | E 470 4F 10V

c? €91-0456-05 c Q047 4F 25V
BO5-0713-04 Grill cloth, Transducer CE CEQAWIAIOITM E 100 uF 1oV
B10-0637-04 Frant glass ca €91-D456-05 C 0.047 uF 25Y
B46-0058-10 Warranty card (K} cid CEO4WIAI0IM | E 100 uF 10w
B50-2771-00 Operaung manual {KHW) ¢ ciz CC45CHIH27AJ | C 27 pF
B50-2772-00 Operatimg manual (T) < C13 CCA55L1H470J c 47 pF

Cc1a CC455L1H331J C 330 pF
E07.0852.05 BP Metal plug  MIC . C16 CCABSLIHISO) | C  15pF
E14-0101-056 Pin plug (CAL) ci7 CC45S5L1HOVOD | C 7 PF +{.5 pF
E30-1677-05 BP DIN cord REMOTE B¥) ci8 CC455L1H221] C 220 pF
E30-1679-05% 4P MIC cord i c13 CCasCHIHOZOC | C 2 pF +0.25pF

c20.21 CC45RH1HB20S | C 82 pF
G02-0525-04 Plate spring T Cc23 CC45CHTHO10C | € 1pfF +026 pF

c24 CC458LT1HIOW C 100 pF
HO1.2729-03 Carton linsida) (K){w} E=] C25 CCA5CHIHOE0D | C 5 pF +0.5pF
HO1-2730-03 Carton linside) (T} e c27 CQIZMIHATIK | ML 0.047 uF  BOV
H10.2536-04 Packing fixture {B) Top c28 CO9ZMIHBE62K ML 00056 ,F S50V
H10-2546-02 Packing fixture (A} Bgitom {28 CQY2MIH123K ML 0.012 pF S50V
H12-0474-04 Cushion C30 CO92MIHEBZK ML Q0086 uF S0V
H12-0477-04 Packing o C31 CQI92MIH47 3K ML 0047 uF 50V
H20-1417-03 Protective caver 32 C81-0456-05 C 0047 uF 26V
H25-004%-03 Accessory bag {Foot. Screw) €33 CEQ4WIATO1M E 100 uF 10V
H25.0073-04 Accessory bag IMIC) C3B C91-0456-05 C 0047 .F 25V
H25-0103-04 Accessary bag (Cord) Ca3.44 CC45RHIHIONJ | C  100pF

c4548 CC45CH1HO20C | C 2 pF +025pF
J02-0069-05 Foot cd7 CC45RHTHID1J G 100 pF
J42.0420-05 Cord bushing MIC c49 C91-D458-05 c 0.047 uF 25V
J42-0425.08 Cord bushing CONTROL i o1} CC455LTHIE1J c 150 oF
J81-0019-08 Viryletie C56.57 CCassLivz7 c 270 pF

Cce8 CC48SLIHIBY c 150 pF
K21-0754-04 Main knob i Che G81-0456-05 C 0.047 xF 25
K23-0744-04 Knob (B} MEMORY [o:1¢] CCA5SLTHION (o 100 pF
K27-0408-04 Push knob (Bl M IN. MR C81~83 | C91-0456-05 c 0.047 »F 25V
K23-0740-04 Push knob, RCY. X MIT, RIT. CE4 CECAWIAIOIM E 100 uF 1oV

MEMO/VFO CE6 CCASAHIH4TOJ | C 47 pF

K29.0742.04 UP DOWN knob ir ce7 CC45RH1H330J | C 33 pF

ce8 CCABAHIH120J [ €  12pF
NO8-0070-04 Screw Rear panel (GND} [of 1] CC45RHIHOSQC | C 5 pF =025 pF
NO9-0008-04 Round scraw (Angle) Cri2 CC4B5L1H3300 | C  33pF
N14-0510-04 Flange nut {Angle} C73 CC48SLIHIGOD | C  10pf +0.5 pF
N15-1040-456 Fiat washer (GND, Angle) C74 CC458LT1H3304 C 33 pf
N15-1060-48 Flat washar {Angle} G765 CCABSL1HT120J [ 12 pF
N16-0080-46 Spring washer (Angle) 76 CC45SL1H1E0) C 15 pF
N32-2605-45 Flat screw {Case) c79 €91-0456-05 C 0047 .F 25V
N35-3006-45 Bind screw {Foot) ca4 CEQ4WI1ATOTM E 100 uF 10V
NB7-2606-46 Self tapping screw case £91-0456-05 C 0.047 uF 28v
N87-3006-46 Self tapping screw cae Ca9zMIHT104K ML 01 uF 50V
NG9-0304-04 Allen head boit M4 = 6 (Angle) c87 CQA9ZMIHIO2K ML 0.001 F  BOV

casg CC45S5LTHI0 1 c 100 pF
550-1406-08 Tact switch cB8a CEO4WIATIOIM E 100 uF 10¥

€30 C91-0456-05 C 0047 uF 28Y
T91.0315-0% Microphone (T} c9 CC485LIH101d c 100 pF
T91-0316-05 Microphone (KW} c9z CEQ4WIHC10 E 1 uF 50V

c93 £91-0456-05 [o 0047 uF 2BV
WwW01-0401-04 Allen key {Angle) c94 CEQAWI1ATOTM E 100 uF 1o
W02-0317-05 Rotary encoder % Ca596 CC4BS5LTH330J | C  33pF

cas CQ92MI1H222K ML 00022 p:F 50V
X54-1590-00 Digntal umit c98 CAIZMIHIO4K | ML 0 uF 50V

c100 CECAWIAT01TM E 100 uF 10V

ci101 Ca1-04E56-08 C 0.047 uF 25V

17
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PARTS LIST

Ref No Parts No. Description ‘_:L‘;s Ref No. Parts No Description 'rni?i-‘s
c103 CEQ4WIAI0IM | E 100 uF 10v L23 L32-0193-05 Oscillating coil
C104 C91-0456-05 C 0047 uF 2BV L2425 L40-1001-03 Ferri-inductor 10 uH
C105 CC45RHTHIOOD | C 10 pF +0.5pF L26~31 L40-4711-03 Ferri-inductor 470 uH
Ci06 CC45RHIHEBOY | C 68 pF
clraz CC45RHIH470J | C 47 oF T12 1 34-0946.08 Tuming cail 4.5 MH2
C108 CC45RHI1HOS0C | C 5 pF +0.25 pF T3~5 L34-0891-08 Tining coil 470kHz
c112 €91-0456-058 Cc 0.047 uF 25V T6~8 L34-0996-15 Tunmng coil 4.5 MHz
CI113 CC4BSLIHATOY C 47 pF
Cil4 CC455L1HION C 100 pF CF1 L72-0321-08 Ceramic filter CFW470C
Ci1% CC455L1H470J c 47 pF X1 L77-0482-05 Crystal 10 MHz
C120 CC45S5L1HIE0N | C 16 pF
C121122) C91-0456-08 c 0047 uF 25V VR1.2 R12-6401-05 Tnm. pot 470 k0
c123 CEQ4WI1A101TM E 100 uF 10V VR3 R12-5030-05 Trim pot 100k
Cl124~126 C91-0456-04 C Q.047 uF 25V
ciz7 CQI2M1H472K ML 00047 uF 50V RB1 R90-0522-05 Resistor block 47 kil « 6
Ci28 CECG4WIEI100M E 10 uF 25Y RB2 R90-0509-05 Resistor block 22 kil x 5
C128.130| €91-0456-05 C 0047uF 25V RB3 R90-0515-05 Resistor block 10k3 « 4
C131 C91-0457-05 C 0022 .F 25V
c132 C91-0456-05 c 0047 uF 25V R92-0150-05 Short jumper
C133.134] C91-0457-08 c 0022 uF 25V
C137 C91-0456-05 c 0.047 uF 25V $1.2 540.2422.05 Push swatch  RIT. MEMORY/VFO
C143 CEQAW 1A4T70M E 47 uF 10V 534 5569-1405-05 Tact switch M IN, MR
C145.146] CEG4WIET100OM E 10 uF 25Y 5586 550-1403-05 Tact switch  UP,/DOWN
c152 CEQ4W1A4T70M E 47 uF 10V 57 501-2428-05 Rotary switch MEMORY CH
C155 C91-0457-05 C 0022 uF 25V 589 $40-2422-05 Push switch  RCY, XMI|T
C167 €90-0817-05 E 1000 uF 10V
C168 CEQ4WI1E100M E 10 uF 25V RL1 551-1404-08 Relay GZE
ci? C91-0456-05 c 0047 uF 25V
c172 CS15E1EQ10M T 1 ufF 25V BZ1 T95.0052-08 Transducer
TC1.2 C05-0029-15 Caramic tnmmer 40 pF

EQ4-0154-05 Coax connector

EC6-0853-05 8P male socket (MIC) T

E13-0163-05 1P pin jack CAL

E23-0046-04 Square terminal

E40-0273-05 Mir connect water 2P

E40-0373-05 Mini connect wafer 3P

E40-0374-05 Mini connect wafer 3P L type

E40-0473-05 Mini connect wafer 4P

E40-0474-08 Mini connect water 4P L type

E40-0573-05 Mim connect wafer 5P

E40-0574-05 Mini connect wafer 5P L type

E40-0673-05 Mini cannect wafer 6P

E40-0773-05 Mini connect wafer 7P

E40-0774-00 M connect waler 7P Liype

F20-0516-05 Insulating sheet

F29-0014-05 Shoulder washer

J31-0517-05 Spacer
L1 L15-0016-05 Choke coil
L2.3 L40-1011-04 Ferri-inductor 100 uH
L4 LAQ-4711-03 Ferri-inductor 470 uH
L8.7 L40-3325-04 Ferri-inductor 33 mH
L8 L40-4711-03 Ferri-inductor 470 uH
L9~11 L40-1011-03 Ferri-inductor 100 uH
L2 L40-1501-03 Fern-inductor 15 xH
L13~15 L40-4711-03 Fern-inductor 470 uH
L16 L32-0636-05 QOscillating coil
L1718 L4G-1021-03 Farri-inductor 1mH
L19 L40-4711-03 Ferri-inductor 470 :H
L20 L40-1601-03 Ferri-inductor 16 uH
L21 L40-1021-03 Farn-inductor 1mH
L22 L40-1511-03 Ferri-inductor 150 uH
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