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This manual is intended to serve as a supplement to the FT-747GX Operating Manual. De-
tailed information regarding functions, installation, interconnections and operation has been
provided in the Operating Manual, and is not reprinted herein. Therefore, this supplement is
not intended to serve as an independent reference, but to be used in conjunction with the

information provided in the Operating Manual.

Because there are nearly two hundred and fifty semiconductor devices in the FT-747GX,
circuit description information is provided in the form of numerous block diagrams. We hope
that this manner of providing functional information proves to be more convenient for the
owner and technician than would a lengthy verbal description. Those readers unfamiliar with
the basic types of analog and digital circuits that serve as the building blocks of the FT-
747GX are encouraged to study instructional material, such as that provided in handbooks on
amateur radio and digital circuit design, before attempting to understand the design of the
FT-747GX. Each block in the block diagrams represents one such basic circuit. General infor-
mation on integrated circuits and their applications is available in the data provided by the
[C manufacturers. Specific circuit details are provided in the schematic diagrams in this

manual.

While we believe the technical information in this manual is correct, Yaesu assumes no
liability for damage that may occur as a result of typographical or other errors that may be
present. Your cooperation in pointing out any inconsistencies in the technical information

would be appreciated.

Yaesu Musen reserves the right to make changes in the circuitry of this transceiver, in_ the
interest of technological improvement, without obligation to notify owners or to modify any
sets produced prior to the modification.
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;omponent side
reverse)

COLLECTOR

EMITTER
BASE

250458 (Q3009)
25D667C (Q3008)
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COLLECTOR / EMITTER

BASE

BA1A4M (Q3005,3006)

BA1A4P (Q3007)
BN1A4P (Q3014)

GND

INPUT OUTPUT

M51943BSL (Q3004)

GROUND

\ " INPUT

OUTPUT

GROUND

#PC7805H (Q3003)
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ALIGNMENT

Alignment Equipment

Frequency counter with accuracy of 0.1 ppm to
100 MHz

DC voltmeter with at least 10-Megohm input
impedance
RF voltmeter with at least 5% accuracy to

100 MHz, high impedance, and ranging from
10 mV to 3 Vrms

AF millivoltmeter
DC milliammeter ranging to SO0 mA
RF in-line wattmeter

Resistive dummy load, 50 ohms, 150W; three re-
quired for SWR Turndown alignment

RF signal generator covering 1-30 MHz, with
calibrated output levels from 5 dBu to 100 dBu

AF signal generator with calibrated output levels
from 1 mV to 25 mV

Downloaded from www.g7syw.com

Additional Alignment Precautions

Correct alignment requires that the ambient
temperature be the same as that of the
transceiver and test equipment, and that
this temperature be held constant between
20 and 30 °C (68 to 86 °F). When the trans-
ceiver is brought into the shop from hot or
cold air it should be allowed some time for
thermal equalization before alignment.

Alignments must only be made with oscillator
shields and circuit boards firmly affixed in
place. Also, the test equipment must be
thoroughly warmed up before beginning.

Alignment values assume a DC supply voltage
of 13.5V DC.

Note: Signal levels in dB referred to in the

alignment procedure are based on
RF sampling coupler (*“T”) 0dBu=0.5uV .
BOARD LAYOUT
il FILTER UNIT
MAIN UNIT |
*l ; | e P
t ads:
100W PA UNIT | T - ks | B LOCAL UNIT
| | &G
I : =: o
= 5 |
3 | MIX BPF UNIT
¥ %GE% ?:
LPF UNIT
N. B. UNIT

DISPLAY UNIT

[. Local Unit

A. 2nd Local Overall Check

TEDGE

TEC'DEI

5 5 (TF"EC}QJ
3 of Q2024
b0 (TP2002)

T 2004

TCEGB 1

1.

Disconnect TMP plug P2002 from
J1022 on the Main Unit.

Connect the frequency counter to
P2002 and confirm 38.8380 MHz
+400 Hz on the counter.

Remove the counter and connect a
50-ohm resistor and the RF volt-
meter to P2002.

Confirm at least 230 mVrms on
the voltmeter.

Disconnect the resistor and volt-
meter, and replace P2002 in ]J1022.

~the voltmeter

ALIGNMENT

C. PLL Subloop BPF
L.

Connect the RF voltmeter to the
exposed lead of C2030 (TP2002).
Tune the transceiver to 7.0265
MHz, LSB mode.

Adjust T2004 for peak on the volt-
meter (at least 70 mVrms).

Move the voltmeter to TP2003,
and retune the transceiver to
7.0267 MHz.

Adjust T2001-T2003 for peak on
(more than 50
mVrms).

Disconnect the voltmeter.

D. PLL Main Loop VCO

PLL Subloop VCO

1.

Connect the DC voltmeter between
the exposed lead of R2058 (TP2001)
and chassis ground.

l.

2. Tune the transceiver to 7.0015
MHz, LSB mode.

3. Adjust T2005 for 2.0 0.1V on the
meter.

4. Retune the transceiver to 7.0014
MHz and confirm at least 5.6
+0.6V on the voltmeter.

5. Disconnect the voltmeter.

LOCAL UNIT ALIGNMENT POINTS

\JrGEE

MAIN UNIT ALIGNMENT POINTS
— 9

Connect the DC voltmeter between
the exposed lead of R2083 (TP2004)
and chassis ground.

Referring to the following table,
the transceiver to each ad-
justment frequency (MHz), adjust
the corresponding transformer for
1.5 +0.1V, retune to the correspon-
ding check frequency and confirm
the check voltage on the voltmeter.

tune

TC200a4
TPECICIE

T200s

T'.?_’-D-CI?

T 2008

T 2009

TEﬂt‘.‘IEI

www.g7syw.com
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ALIGNMENT

Adjust. Adjust. Check Check
Frequency  Transformer Freq. Voltage
2.5000 T2006 2.4999 4565V
7.4999 5.0-6.5V

0.1000 1.5-3.0V

7.5000 T2007 14.4999 5.0-6.5V
14.5000 T2008 21.4999 5.0-6.5V
21.5000 T2009 29.9999 5.0-6.5V
3. Connect the RF voltmeter to pin

4.

13 of Q2024 and tune the transcei-
ver to 29.9999 MHz. Confirm at
least 90mVrms on the RF voltmeter.
Disconnect the voltmeters.

E. Reference QOscillator

1.

De

Connect the frequency counter to
the exposed lead of C2030 (TP2002).
Tune the transceiver to 7.0000

MHz, LSB mode.

If the TCXQO option is installed,
adjust the trimmer accessible
through the hole in the TCXO
housing, if necessary, for 5.7635

MHz +3 Hz on the counter.

If the TCXO option is not installed,
adjust TC2004, if necessary, for
5.7635 MHz 10 Hz on the counter.
Remove the counter.

F. Carrier Point

1.

Disconnect TMP plug P2001 from
J1017 on the Main Unit, and con-

nect the f{requency counter to
P2001.

With the LSB mode selected, adjust
TC2003 for 8.2135 MHz +10 Hz on
the counter.

Select USB mode and adjust TC2002
for 8.2165 MHz +10 Hz on the
counter.

Select CW mode and set the DRIVE
control fully counterclockwise
(minimum).

Press the MOX button to transmit,
and adjust TC2001 for 8.2158 MHz
+10 Hz on the counter.

the MOX button again to
return to receive, remove the
counter and reconnect P2001 to
J1017 (unless performing the next

procedure).

Press

Downloaded from www.g7syw.com

G. Carrier Level

L

Disconnect TMP plug P2001 from
J1017 on the Main Unit, and con-
nect a 50-ohm resistor in parallel
with the RF voltmeter to P2001.
Confirm at lease 230 mVrms on
the RF voltmeter in all modes.
Remove the voltmeter and resistor,
and reconnect P2001 to J1017.

[I. Main Unit - Receiver

A. RX IF, Part |

Ls

. Tune the transceiver to

Connect the RF generator to the
antenna jack, and the AF voltmeter
and an 8-ohm, 3W resistor across
the EXT SPKR jack.

14.2000
MHz, USB mode. Set the AF gain
to the 10 o'clock position.

Tune the RF generator for a 1.5
kHz heterodyne in the receiver,
and adjust the injection level for
S-7 on the S-meter.

Adjust T1003-T1013 for peak on
the AF voltmeter, reducing the
injection level, if necessary, to

keep S-meter deflection near S-7.
Leave the test equipment connected
for the next three procedures.

B. S-meter Sensitivity, Part I

l.

2.

3.

. Disconnect

Connect the RF voltmeter to the
emitter of Q1008.

Tune the transceiver to 14.0000
MHz, USB mode, and adjust VR1004
for minimum on the voltmeter.
Adjust VR1002 so that the S-meter
just begins to deflect.

the voltmeter, and

continue with the next procedure.

C. RX IF, Part Il

1. Set the transceiver to 14.2000
MHz (USB).
2. Tune the RF generator for a 1.5

kHz heterodyne in the receiver,
and adjust the injection
S-7 on the S-meter.

3. Adjust T1003-T1013 for maximum
on the S-meter, reducing the
injection level, if necessary, to
keep S-meter deflection near S-7.

4. Reduce the injection
+6dBu and adjust VRI1001
indication.

level for

level to
for S-1

5. Perform the next procedure.
D. S-Meter Sensitivity, Part II

Perform the preceeding procedure, if
not done already.

ALIGNMENT

Set the RF injection level to +100
dBu and adjust VR1003 for S-meter
deflection of 60 dB over S-9.

. Disconnect the test equipment.

E. RX Ist Mixer

In LSB mode, tune to the internal
heterodyne near 7.1 MHz.

Adjust VR1004 for best null of the
heterodyne.

F. Noise Squelch

l.

Tune to 14.2000 MHz, USB mode,

and set the SQL control to the 10
o'clock position.

Adjust VRI1005 so the squelch just
closes when no signal is received.

vRECI{}E
VREG{JE

VRz00s

MAIN UNIT ALIGNMENT POINTS
(Receiver Section)

www.g7syw.com



Downloaded from www.g7syw.com

ALIGNMENT

ALIGNMENT

C. SSB Carrier Balance 100W PA Unit (Idling Current)

. With the dummy load and watt-
A. TX IF meter connected to the antenna 1. Connect the RF generator to the

[II. Main Unit, Transmitter IV. Noise Blanker Unit

®

|. Connect the dummy load and watt-

meter to the antenna jack, and
tune to 14.2000 MHz, CW mode.

Press the MOX button and set the
DRIVE control for 50W output.

Adjust T1014-T1019 for peak on
the wattmeter, reducing the DRIVE,
if necessary, to keep power below

60W output.
Press the MOX button again to

return to receive.

B. ALC & PO Meter Sensitivity

With the dummy load and watt-
meter connected to the antenna
jack, and tuned to 14.2000 MHz,
CW mode, set the DRIVE control
fully clockwise.

Press the MOX button and adjust
VR1010 for 100W output, and then

jack, and tuned to 14.2000 MHz,
CW mode, set the MIC gain fully
counterclockwise.

Connect the RF voltmeter to J1002.
Press the MOX button and adjust
VR1007 for minimum on the volt-

meter.
Press the MOX button again to

return to receive, and disconnect
the voltmeter.

D. AM Carrier Level

With the dummy load and watt-
meter connected to the antenna

jack, and tuned to 14.2000 MHz,
AM mode, set the MIC gain fully
counterclockwise.

Preset VR1006 fully clockwise.
Press the MOX button and set the
DRIVE control for 80W output.

s

antenna jack, and the DC voltmeter
between TP8001 and chassis ground.
Tune the transceiver and RF gen-
erator to 14.2000 MHz, and inject
40 dBu with no modulation.

Press the NB switch and select
the USB mode.

Adjust T8001 and T8002 for mini-
mum deflection on the voltmeter.
Disconnect the test equipment.

I. Temporarily remove the jumper

indicated below, and connect the
DC milliammeter (set to 500 mA
range) in its place.

Set the transceiver to USB mode,
and set the MIC gain fully coun-
terclockwise.

Press the MOX button and adjust
VR5001 for 200 50 mA on the

-. milliammeter.

Press the MOX button again to
return to receive, remove the

milliammeter and reinstall the
jumper.

o 40

VR1012 for S-meter deflection | to 4, Adjust VR1006 for 20W output. NB UNIT ALIGNMENT POINTS
"8" on the PO scale, repeating 5. Press the MOX button again to

both adjustments alternately several return to receive, and remove the

times. test equipment.
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100W PA UNIT ALIGNMENT POINTS

-

MAIN UNIT ALIGNMENT POINTS
(Transmitter Section)

B — 27 —
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ALIGNMENT _ PARTS LIST

VII. Main Unit (AFP - Automatic Final m}m A : E;Egggg %ﬂi?ﬁ;““d
VI. LPF Unit {CM Cﬂuplﬂr BHIHHCE) . . ) No. Part No. Description Device R7125900 Spunge
Protection Q1 G1090778 IC L7809 R0126000 | Clamp
load to the Q2 | G1090294 [ IC uPC7808H R7125631 | Sponge %ubber
dumm oa 0 _ o R3126040 | Rubber Foot
ke Cmnnect_ e . D Iltmeter . Connect the wattmeter and 16.7 [ VRI | J6280097 | Potentiometer 10KA/I0kB (AF/SQL) R7126140 | Plate
antenna jack, and the VO T load (three 50-ohm VR? J6280098 | Potentiometer 10kB/10kB(MIC/DRIVE) R7126150 | Plate
in 3 of JP4001 and chas- ohm dummy R R ] R6100980A | Nut
between pin ds in parallel) to the antenna Cl K19149025 | Ceramic CAP. 50WV_ 0.1uF R7126400 | Plate
; d loads P C2 K13179009 | Ceramic CAP. . |F S50WV_ 0.047uF | R712641 Fiber
Si1§ ground. jack X K10176102 | Ceramic CAP. B sva_? H#I"E R7126640 | Sheet
mode i _ C4 K13179008 | Ceramic CAP. F 50W 01lu R8124070 | Nameplate
2. Tune to 142000 7% Cwl f{}ll}" 2. With the transceiver tuned to C5 K19149025 | Ceramic CAP. 50WV 0.1uF "FT-?F':HSX" .
VE control tu R8124090 | Nameplate
and set the DRI 14.2000 MHz, CW mode, set tie g& L9190010 Ferrite Beads “FT-'?HGX" 4
clockwise. DRIVE control fully clockwise. L2 L9190047 Ferrite Beads R0124080A Motor Holder
' , R3056970B | Radial Fan
3. Press the MOX button and adjust 3. Press the MOX button and adjust “SPI___|'M4090030 | Speaker [.5W 8 ohm M2190004 | Motor MDN-7R1 | DCI3.5V
i jon on ] 205619 [ Wire ASSY
TC4001 fer minimum derlectio VR1011 for 75W output. 71| P1090194 | Connector (ANT) x %
' J2 P0090158 | Connector (MIC) ]
e voumeren again to % Prese she MOk Inaion wgema 1 7| Po0S00%6 [ Connector Y
4, Press the MOX button ag . return to receive, and disconnect (13.8V DC) sﬁhul Part No. Description ——
return to. recelve; and remove: the the test equipment. Q9000078 | Terminal F2942000A | Printed Circuit
iopment Q9000192 ?arcnn Board
test equip . Q9000125 | Insulator _ C029420AA | PCB with
Components .
R N — T9205617 | Wire ASSY P1-P2 (10W: Version F)
sl TS LI SN L S et = - T9205618 | Wire ASSY P3-P4 C029420AB | PCB with
s e IR SET TETIRES A g | : T9315504 Wire ASSY P5-P6 Components
_ porc S ' B T9205619 | Wire ASSY . P7 (100W: Version F)
S =gl e . - T9205620 | Wire ASSY P8 C029420AC | PCB with
o | kL s - | | T9205621 | Wire ASSY - Components
i jmeny o (G, oo | T9205622 | Wire ASSY P10 C029420AD [ PCB with
waf AN L | | T9205623A | Wire ASSY Pii Components
e W - | | i T9205624A | Wire ASSY P12 w/o NB UNIT
i-t 3 TH205625 | Wire ASSY P13 (10W: Version F)
\ .. = : T9311301B | Wire ASSY P14 C029420AE | PCB with
TCuo001— ol s . T9317811 | Wire ASSY P15 Components
b - o = 3 T9317825 | Wire ASSY w/o NB UNIT
e ' | ~ (100W: Version F)
1= | | R3510940A | Panel CO29420AF [ PCB with
T e O | . ! P R3123790 Filgei Components
RIS R3123800 | Knob (MAIN) w/o NB UNIT
e o e R3123830 | Knob (AF, MIC)
pin 3 of JPuaoo: —_ : : it e : | ; R6123840 | Knob Q1001 [G3801250 | FET 25K125
i T : - S S N 5 (SQL,DRIVE) Q1002 [G3801250 | FET 25K125
e e Pt e i T e T P e i o & R3123850A | Knob (CLAR) Q1003 | G4800740L | FET 3SK74L
* i R3123870A | Knob (D LOCK) Q1004 | G3802410Y | FET 2SK241Y
LPF UNIT ALIGNMENT POINTS : R3123890 | Knob (MODE) Q1005 | G4800740L | FET 3SK74L
o~ 1 R3123910 | Knob (VFO MR) | Q1006 | G4800740L | FET 3SK74L
= P p— ——rj e 2B otk ; ) o e R3123930 | Knob (VFO M) | Q1007 | G4800740L | FET 3SK74L
EWic < @ ;L; A b h B SR R3123950 | Knob (M VFO) Q1008 | G3304580B | Transistor 25C458B
B Rag e - ’ : ' R3123960 | Knob (SPLIT) Q1009 | G3304580B | Transistor 2SC458B
- iRt - R3123980 | Knob (PRIM) Q1010 | G3801040J | FET 2SK104J
R3123990 | Knob (FAST) | Q1011 | G3801921G | FET 2SK192AGR
: R3124020A | Knob (POWER) Q1012 |G3107331P | Transistor 2SAT33AP
| R3124030B | Knob (NAR) Q1013 | G3090074 | Transistor BAIA4M
R3124040A | Knob (ATT) Q1014 | G1090633 IC ‘M5218P
R3124050A | Knob (NB,MOX) Q1015 | G3304580B | Transistor 2SC458B
R3124190 [ Ring | QI016 | G3304580B | Transistor 2SC458B
R3804450A | Case Top Q1017 [G3090077 | Transistor BAIL3Z
[ R3804460A | Case Bottom || Q1018 | G3304580B | Transistor 2SC458B
R5510950A | Side Trim ' QI019 [ G3304580B | Transistor 25C4588B
- R0510960 | Heatsink Cover I_QIII}ZD G3090074 | Transistor "BATA4M
R0510970A | Heatsink Cover Q1021 | G33045808 | Transistor 2SC4588
L R4804670A | Heatsink Q1022 [ GI090101 | 1IC uPC1037H
- R0124060 | Fitting | Q1023 | G4800740L | FET 3SKT4L
¥ R3124010 | Knob ﬂ Q1024 [ G3802410Y | FET 25K241Y
LBy R5510951 [ Side Trim Q1025 | G3802410Y | FET 2SK241Y
R3124800 | l Q1026 [ G3305350B | Transistor 25C535B
----- RT7049015 | SP Net Q1027 |G3801250 | FET 2SK125
. - R3100700 | Foot Q1028 | G3304580B | Transistor 2S5C458B
| R0100690A | Stand Q1029 | G3090074 [ Transistor BA1A4M
. R7125160 | Sponge Q1030 | G3090074 | Transistor BAIA4M _
) N R7125170 | Sponge Q1031 | G3090078 | Transistor DTAI43ES
| R7125230 | Press Board Q1032 [G3320530 [ Transistor 25C2053
| R7125430 | Sponge [L Q1033 | G3090074 | Transistor BA1A4M
___ R7125450 | Sponge Q1034 [G1090633 | IC M5218P
e R7125460 | Sponge | Q1035 | G3304584B | Transistor 2SC458BTZ
V7= R — R7125630 | Sponge Q1036 [G1090749 [IC M5223P
------ — | R6125640A [ Washer Q1037 [G3090074 Transistor BA1A4M
— | R8013580 | Name Plate Q1038 |G1090721 |IC M54563P
| R0116420 | Ground Lug Q1039 [G1090657 |IC uPD4028BC
: | R7125830 | Sheet | QI040 | Gi090836 |1IC M54564P
= * 10W Type
MAIN UNIT ALIGNMENT POINT « 100W Typo
(AFP Section)
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