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DFC-230

BLOCK DIAGRAM/FREQUENCY CHART
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Fig. 1 Block diagram
Refer to Block and Schematic
® ® © —— diagram number —®
Display f Output Dividing VCO 1 1/200 divider MIX4 (IC8) input Dividing Dividing ratio Programable divider
pay 1z VCO 2 (MHz) ratio N (MHz) output (MHz) ratio 'N N (Binary) IC14 input (kHz)
900.0 | 0 5. 40000 2000 14.000 20.000 4.520000 44 MSB0010 1100 LSB 880
999.9 | 8 5.49998 3998 17.996 39.980 4.539980 48 0011 0000 960
0.0 0 5.50000 2000 14.000 20.000 4.520000 49 0011 0001 980
0.0 2 5.50002 2002 14.004 20.020 4.520020 49 0011 0001 980
0.0 4 5.50004 2004 14.008 20.040 4.520040 49 0011 0001 980
0.0 6 5.50006 2006 14.012 20.060 4.520060 49 0011 0001 980
0.0 8 5.50008 2008 14.016 20.080 4.520080 49 0011 0001 980
0.1 0 5.50010 2010 14.020 20.100 4.520100 49 0011 ~ 0001 980
0.2 0 5.50020 2020 14.040 20.200 4.520200 49 0011 0001 980
1.0 0 5.50100 2100 14,200 21.000 4.521000 49 0011 0001 980
10.0 0 5.51000 3000 16.000 30.000 4.530000 49 0011 0001 980
19.9 8 5,51998 3998 17.996 39.980 4.539980 49 0011 0001 980
20.0 0 5.52000 2000 14.000 20.000 4.520000 50 0011 0010 1000
40.0 1 0 5.54000 2000 14.000 20.000 4.520000 51 0011 0011 1020
60.0 0 5.56000 2000 14.000 20.000 4.520000 52 0011 0100 1040
80.0 0 5.58000 2000 14.000 20.000 4.520000 53 0011 0101 1060
100.0 0 5.60000 2000 14.000 20.000 4.520000 54 0011 0110 1080
200.0 | 0 5.70000 2000 14.000 20.000 4.520000 59 0011 1011 1180
300.0 0 5.80000 2000 14.000 20,000 4.520000 64 0100 0000 1280
400.0 | 0 5.90000 2000 14.000 20.000 4.520000 69 0100 0101 1380
500.0 | 0 6.00000 2000 14.000 20.000 4.520000 74 0100 1010 1480
599.9 | 8 6.09998 3998 17.996 39.980 4.539980 78 0100 1110 1560
t+—+4— not displayed

Table 1. Frequency chart




DFC-230

CIRCUIT DESCRIPTION

The DFC-230 consists of a master oscillator and frequency
divider to generate reference signals, two PLL circuits, rotary
encoder, waveform shaper, display, and 5V and 9V AVR

circuits. Divide ratio setting, storage, display circuit control,
and so forth are accomplished by an 8-bit microprocessor
uwPD8048.
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ACCUMULATOR LOGIC KNG BECAGER REGISTER 1
LATCH UNIC REGISTER 2
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EXPANDER MEMORY XTAL LATCH MEMORY STEP STROBES
STROBE SEPARATE STROBE ENABLE
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A\ i
TO Oe—e] 1 40 }—ovecosy)  Terminals Item Symbol Rating
XTAL 1 O—= 2 39 fe—oO TH P10~P17 : Input and output port (PORT 1)
XTAL 2 O—=13 38 f=—=0 P27 P20~P27 : Input and output port (PORT 2) o . | Vce —0.5~ +7.0vV
RESET 0—=] 4 37 fe—e0 P26 DBo~DB, . Data bus perating voltage Voo | —0.5~ +7.0vV
S$§ 0o—=15 36 f«—=0 P23 0. T1 Test
INT O—={ 6 35 fe—e0 P24 T nterrust Input voltage Vi —0.5~ +7.0vV
ig O— ; :; po—e=0 ::Z ) Read Output voltage Vo —0.5~+7.0V
i r ~
PSEN O=—— 9 32 jo—e0 P15 WR Write Operating temperature | Topt O~ +70°C
WR h 10 " 31 je—e0 P14 ALE Address latch enable Storage temperature Tatg [(—65~ + 150°C
ALE O=— 11 pPDB048C 30 fe—e0 P13 PSEN Program store enable
DBo O=—= 12 29 fe—=0 P12 RESET Reset
DB1 O=—e1 13 28 f=—=0O P11 3 Single step
DB2 O=—=q 14 27 jo—=0 PO EA External access
DB3 O=—e 15 26 [——0O Vo0o(+5V) XTAL 1. 2 : Crystal input
DB4 O=—=1 16 25 —=0 PROG
DB8 O=—eq 17 24 jo—=0Q P23
DBs O=—e 18 23 fo—e0 P22
DB7 O=—eq 19 22 p>—=0 P21
(OV)vss O—— 20 21 j=—=0 P20

Fig. 2 1PD8048C-155 (Digital unit, IC12)



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 R @0 [ » .

for the phase comparators and 5 MHz and 500 kHz for the _

mixers are divided (IC2 ~ 5). Therefore, complete .
frequency agreement between the transceiver and the >o—

DFC-230 can be obtained by aligning the DFC-230 10 MHz g

Voo

master oscillator to the main unit master oscillator.

For this calibration, a 5 MHz output is available from the =g

DFC-230. To obtain an 800 Hz frequency shift for CW ,‘L—@)v"

transmission, the 10 MHz master oscillation is shifted

approximately 1.4 kHz in transmit mode (by Q5 and Q33). [ L e Do—@ st
VCO-1 operates from 14 ~ 18 MHz. This 4 MHz 5®—(>*’:D»—— our
bandwidth is covered in 2000 steps of 2 kHz each (dividing A @—>o—D acur

ratio: 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 VCO-1 D7, 8, Q27, 28 (14 ~ 18 MHz) is

Fig. 4 TC5081P (Digital unit, IC9, 18)

GND Pout

o
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-
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mixed with the 10 MHz reference signal by IC19 GND OUT ’ |
(uPC1037H). The 4 ~ 8 MHz mixer output goes to two D .
circuits. First the programmable frequency divider (IC17: (ot 5
TC9122P), where it is divided to 2 kHz with a dividing ratio > B 5

of 1/2000 to 1/3998. The 2 kHz divider output is coupled
to a phase comparator (IC18: TC5081P), where it is VoD IN
compared with the 2 kHz reference signal. The comparator

|
output is fed back to the control input of VCO-1 Q24 ~ 26 I_I l_] l_] l_l I_' l._l L_l l_] [_I

ﬁ

(2SC1775E) to accomplish the phase-lock function. Voo PIN At A2 A3 A4 B1 Bz B3
Dividing ratio “’N"" is furnished directly by the microprocessor Fig. 5 TC9122P (Digital unit, 1C17)
(IC12: uPD8048C) in 12-bit BCD. Second. the 4 ~ 8 MHz
output from the mixer is divided by 200 to a 20 or 40 kHz [g 0 Moo Contentand opatoon ER
Signal (at 20 Hz Step) by IC'S 20 and 21 (74'.890) is Pin P ,,w”*mco:marrr P' rammabh co;n(evInpu'lurmmaltowhlchthe’ggnallohe B’unld in bias
buffered at IC5 (74LS90), and is then mixed with 500 kHz |~ 2™ i 2l
Pout Programmable counter Programmable counter output terminal  Outputis 1/N of the

at IC6 (SN16913P) and passed through a ceramic filter output terminal "';g‘j;g:f““v The output pulse width equals § bit of
CF1. The 460 ~ 480 kHz OUtpUt from the ceramic filter is A~Al | x1 Terminal to set the dividing ratio The following input ) Built-in
mixed with a 5 MHz signal to be converted into 4.520 ~ [C ¢ | =100 tamas o A A o B 8 B B G G O G D O | e
4540 MHz by IC7 (SN16913P) and is coupled to the input | | '*® 6900000000000 0

1 1 0o 0 0 o
of PLL-2 through Mixer IC8 (SN16913P). © 6100000000000

3} 0 1 0O 0 0 0 0O 0O 00 0 0 0
VCO-2 covers a frequency range of 54 to 6.1 MHz. Itis o 1 mgo 0@ oeg 080l
referenced against a 20 kHz signal and the dividi atio “N”

g g viding ratl Table 2. Functions of TC9122P (Digital unit, 1C17)

is 1/44 to 1/78 thus covering a band width of 700 kHz in

S SRy o 20 Kite: aden, The 5.4 ~ 6.1 MHz output of VCO-2 is mixed with the
PLL-1's output of 452 ~ 4.54 MHz to be converted into
880 ~ 1560 kHz by IC8 (SN16913P) before it is filtered

Sm——[_l I I I I [_‘_ and amplified and coupled to the programmable divider

[ 1 [ 1 [ 1 I——j (IC14: MC14569B). The signal is frequency divided with a

RIN dividing ratio “N" 1/44 ~ 1/78 to 20 kHz, and is coupled to

PoouT — _HIGH IMPEDANCE | | o | | L another phase compara?or (IC9: TC5081P). The oytput of

| | the phase comparator is fed back to the control input of

PHASE OUT VCO-2 to accomplish phase lock function. The dividing ratio
j—, U J data consists of binary 7 bits output via an /0O expander IC

(IC13: nPD8243C).

Although PLL-2 generates frequencies of 5.4 ~ 6.1 MHz at
20 kHz step, it provides frequency output at 20 Hz step
since it includes the 4.52 ~ 4.54 MHz signal (20 Hz step)
generated by PLL-1 within its loop. The frequencies of
each circuit block for the 4 ~ 8 MHz range are shown in
Table 1.

Fig. 3 TC5081P (Digital unit, IC9, 18)
Phase comparator timing chart



DFC-230
CIRCUIT DESCRIPTION

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

Dpa1 Dpa2 Dpa3 Dpasa CTLa CTLg Dpgi Dpg2 Dpg3 Dppa

33 ?4 ?5 ?6 2 10 1 12 13 14

Binary to Johnson
Encoder
BCD/Binary 5 .
Clock 4-Bit BCD/Bina
CO—+ High Speed - — A = e e!
9 PE Synchronous Counter 15
Johnson Counter -
Vpp=Pin 16
! ! Vgs=Pin 8
Preset Enable
CFO———; . . ——————————»0PE ot
7 (Including Early Zero Detection) 1
MAXIMUM RATINGS (Voltages referenced to Vgg)
Rating Symbol Value Unit
DC Supply Voltage VDD —05to+18 Vdc
Input Voltage, All Inputs Vin —0.5to Vpp +0.5 Vdc
DC Current Drain per Pin | 10 mAdc
Fig. 6 MC14569B (Digital unit, 1C14)
___>‘ ADDRESS
ATCH 3 PORT4
oot ~  al—ow DECODER [~ & :> o
P40 O=—=f 2 23 f=—=0O P51 INPUT
BUFFER
P41 O=—=f 3 22 le—s0 P52 j INSTRUC
DECODER
Paz O] 4 21 fe—e0 Ps3 LATCH T>P0RT5
Pa3 O=—e] 5 20 Je—=0 Pso PORT2 w MuX <_ ,
{} L] inPuT
S o—={6 19 f=—=0 Pé! ] BUFFER
TFMP
LPDB243C L/L
PROG O—={ 7 18 |+—=0 P62 4
ALY, I
A L] =
P23 O=—s] 8 AT [0 Pes oo CONTROL:> NQ~/OR
LOGIC
P22 Oe— 9 16 f=—e0 P73 L—{ INPUT
—{BUFFER
P21 O=—s{ 10 15 fe—e0 P72 4
|
P200e—e 11 14 f=—0 P71 :> LATCH 4 > PORT7
RESET
CIRCUIT
GND O— 12 13 f=—=0 P70
L_{ weut
BUFFER
Terminals
Py~ P2 . Input Output (Port 2) Maximum Rating (Ta=25°C)
Pso~Pa3 . Input Output port (Port 4) ' -
Pso~Ps3 . Input Output port (Port 5) tem Symbol Rating
Pso~ Pé3 . Input Output port (Port 6) - ] I
P~ P33 . Input Output port (Port 7) l pertatmlg voltage Vc'c —05~+7V
Cs . Chip Select o”"“ "°‘Tge Vi —0.5~+7V
PROG . Program pulse OUIDUFVO tage Vo —05~+ 7\0/
Input Output port (Port 2) perating temperature Topt 0~ +70°C
Storage temperature Tstg —60~ + 150°C

Fig. 7 uPD8243C (Digital unit, IC13, 15)



DFC-230
CIRCUIT DESCRIPTION

The rotary encoder input circuit consists of gate circuits

IC26, 30, 31, and 32. Two different signals are output from ta J |4 VoD
the rotary encoder. These are waveform shaped by Schmitt

trigger gate 1C26 (TC4093BP), then multiplied by 4 through 1B 2] 'j __1_:2 4
ICs 31 and 32 (TC4011BP) before being input to the

microprocessor via one-half of flip-flop IC30 (TC4011BP) to I X 3 LZ 4B
microprocessor pin 6.

The rotary encoder’s direction of rotation is identified by the 4 1
phase difference of its two output signals. For this purpose, 2X 4 X
the signals are also coupled to another set of microprocessor 5 10
inputs (pin1) as up/down control signals via another 2B — — 3 X
flip-flop (1/2 1C30). 6 9

Each revolution of the rotary encoder provides 75 output 2A — ;i — 38
pulses, which is multiplied by 4 into 300 pulses before input 7 8

to the microprocessor. As a result, the encoder acts as a Vss —— 3A

VFO 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.

Fig. 8 TC4093BP
(Digital Unit, 1C26)

Reference VFO operation, MEMORY operation, VFO frequency into MEMORY
shematic RIT ON RIT ON RIT ON
number: ON -
® RiT | l | 1
® ] | | f 1
— =T : H 1
| ]
S —n 1 — i
® ] i i . L
m [ TR )
@ MR Reference @U @U U
Itextt @
@ - etters: i \ ) \
@ XcH ol
xcM o) I
VFO |
VFO/MEMO (9 D e | :L Ta-ﬂ' -
[ -
| —=i =—T4
® l_! : :
]
X ==—=—~— 1
@ RX ]: L-|: ! l: ; L {_l:-—!_:l Time delay supplied by :
@ B b u b : ! _']t; R123§33K;, C130(0,047u)
Pl o : R135(33K), C132(0,047u)
VFO 4
out MEMO - — - ——_ 1S T3: R152(100K), C137(0,047u)
MEMORY in Tx VFO in RX o T4: R153(47K), C138(0,014)
Fig. 9 RIT timing chart
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Fig. 10 Encode} timing chart



DFC-230

CIRCUIT DESCRIPTION

The DFC-230 permits frequency shift control by
microphone-mounted 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 NAND gates (IC28:
TC4011BP). Its oscillation output is available in two
different frequencies obtained by switching its time-constant
resistors. Frequency shift speed is 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 to slow
shift is determined by R177 (100 k) and C168 (10 uF), and
that from slow to high shifting is determined by R179 (120
k) and C152 (47 uF). The clock frequency for shift control
is adjustable for both slow and high speeds over
approximately +50%.

The DFC-230 uses a digital RIT circuit utilizing the main dial,
instead of a conventional RIT circuit using variable resistors
and varicap diodes. This is accomplished by the cross
operation of the internal memory and the digital VFO, for
which various control signals are created by the logic circuit
comprised of IC's 22 ~ 25 (TC4011BP and TC4049BP).
A timing sequence of each control block is shown in Figure
9.

Gate-Timing Circuit: General operation.

A gating circuit (IC22 ~ 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 either
memory (not variable) or MR (variable) modes. The re-
maining fixed channel is storage for the existing VFO fre-
quency when RIT is first selected.

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 VFO frequency and
any selected memory frequency. The VFO frequency is
stored in a fixed-channel while that fixed frequency is
recalled for variable 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

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

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

Receive (RX) operation is in the VFO 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 function. These two switches control
the Gate-Timing circuit, which in turn sequences four logic
lines to the microprocessor (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 VFO
channel, TX in RIT memory.

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

Memory operation

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

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

When the RIT is turned off, the opposite of © and ©
occurs.

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 I/O expander
IC15: (uPD8243C). The display data drives the
anode-common display LEDs via 7-segment decoder IC16
(SN74LS247).

The frequency display coverage consists of two frequency
bands, 000.0 ~ 500.0 and 500.0 ~ 999.9. These two
ranges are selected from band information furnished by the
main unit.
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Fig. 11 SN74LS247 (Digital Unit, 1C16)



DFC-230

CISCUIT DESCRIPTION

(13) OUTPUT
D D>
INPUT (7)
D
| B,
INPUT (1) (12) OUTPUT
"> b
INPUT
c(Z) ,_Dc (11) OUTPUT
L (o
INPUT (6)
D (10) OUTPUT
D d
BI/RBO (4) (9)0UTPUT
INPUT OR — e
RIPPLE BLANKING
OUTPUT
{
(15) OUTPUT
f
Lamp TesT (3)
INPUT
RBI (5) (14)OUTPUT
RIPPLE BLANKING — 9
INPUT
Fig. 12 SN74LS247 (Digital Unit, 1C16)
PIN No. Assignment PIN No. Assignment
1 PM Cathode 13 FM, Alarm Anode
Upper Colon
2 Dig 1 Anode 14 FM Cathode
Pin No.24 13 3 Seg d Cathode 15 Seg a Cathode
=\ 4 dp 1 Cathode 16 dp 2 Anode
AM Tt +w+}; — < FM 5 | Dig 2 Anod 17 | Ueper g Anod
ig node olon node
Ofla b (0°00 (0° Loveer
U<DO U<30 UC>U 0C>O 6 Lower Colon  Cathode 18 Seg f Cathode
e
PM Ol = = = ~— O Alarm 7 Upper Colon  Cathode 19 Seg b Cathode
+ 0+ 41+ + 414+ + H+ o+ o+
T 1 T 8 Dig 3 Anode 20 Seg c Cathode
Pin No. 1 Lower 12 9 |dp 2 Cathode | 21 | dp 1 Anode
dp1 Colon \dp2
10 Dig 4 Anode 22 Seg g Cathode
11 Seg e Cathode 23 AM Cathode
12 Alarm Cathode 24 AM, PM Anode

Fig. 13 LED LN543GA (Digital unit, D13)


































