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X (CRYSIAL CONTROLLED) OPERATION

Fixed channel operation is possible

. . ) MODE

by using crystals installed in the RAND USB LsSB cw

FIX UNIT. The VFO/FIX switch must -

be placed in the FIX position. Bm o] 88985 "1 S00L5 Y. - 8%qjmq

There is only one crystal 40m 12498 5 | 12501.5 | 125007

controlled channel available per et :

band with the FT-7. 20m 19498.5 19501.5 19500.7
15m 26498.5 : 26‘30] 5 26500.7

Crystals used in the FT -7 must meet 10mA 234988 33501.3 1 33500.7 )

the SpOCificat.i()nS shown in [;‘ig. 2, and 10mR 339985 34001.5 34000.7

they are available through your Yaesu - b e e

dealer. Crystal frequencies must fall 10m(C 34498.5 34501.5 34500.7

between.SS0.0—SOOO kHz. Frequency 10mh 349985 15001.5 350007

calculation is made from the formula : — -

I'x=¥F1-Fg, where Fx is the crystal Figure 1 (kHz)

frequency, Fq is the desired operating it L RS T e e L

frequency, and F| is a constant derived 'I‘ype HC-25U

from Fig. 1. T g B Efith s

A0pk

load Capa( itance

FFor example, let us say that it is desired
to operate on 7199 kHz LSB.
to IFig. 1, we see that for 40 -meter LL.SB,
Iy is 12501.5. Subtract ['p (7199 kiiz)

S(nos Remqtance
Statie Capacitance

Drive lLevel

Referring ot e

from I7y (12501.5) to equal 5302.5 kHz

('x) For example, let us say it is

desired to operate on 21420 kilz USB.

From Fig. 1, F) is 26498.5; subtract 21420
from 26498.5 to equal 'y of 5078.5 kHz.

Figure 2

Inspection of the values of ¥} in Fig. 1
will reveal that the 7199 kiz crystal for
1.SB will work on 14199 kHz, 21199 kilz,
etc. Of course, LLSB is not normally
use:d on these bands. If the operator
switches to USB, the operating {requency
(in this case 7199, 14199, etc.) will be
moved 3 kilz down to 7196, 14196, ctc.
tf the is made from LSB to CW the
frequency moves down 800 Hz (to 7198.2,
14198.2, etc.) except on 80 meters,
where the shift is 1.2 kHz down.

move

25 Ohms or less

7pF or less

SmW
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CIRCUL'T DESCRIPTION

The FT-7 transceiver utilizes plug-in modules for the most efficient
use of space and to simplify ihe trouble-shooting and repair process.
The transceiver is all solid -state, and the receiver and transmitter
operate in a single-conversion coafiguration utilizing a premix
beterodyne technique which greatly reduces signal distortioa in

both the transmit and receive modes.

RECEIVER

The incoming signal from the antenna is fed throuagh the antenna relay
RL.2102, (normally open) band switch S1901, and the tuning circuit
consisting of T1921-T1925 and VC1901 to pin 9 of the RF/MARK

unit PB-1633. The signal is then fed to gate 1 of the RF amplifier
Q104 (38K40M), a dual-gate MOS FIET, The AGC (Automatic Gain
Control) voltage is applied to gate 2 of Q104 to control the gain of

this stage, to avoid overloading in the following stages.

The amplified signal is fed through the passband tuning circuit to

the mixer anit PB-1631. The bulfer amplifier Q201 (2SC5354) is

used to accomplish impedance matching between the RF amplifier

and the diode mixer consisting of D203-D206 (all 1SS16), where the
incoming signal is mixed with the signal from the premix circuit.
Schottky barrier diodes are use:d for the mixer to secure high dynamic
range with low noise.

The mixer produces a 9 Mllz LI' signal at the output of T201l. The
IF signal is fed through a low-pass filter consisting of L.201, C202,
C201, and a diode switch 1200 (151555), to the FILTIER uait P3-1626,
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Crystal oscillator Q1901 (JF-1033) produces a heterodyne signal
selected by the band switch. The signal is fed to the double
balanced mixer Q901 (MC-1496Q) in the PRE MIX unit PB-1630,
where the signal is mixed with a signal from the VFO. The osutput
from the mixer is fed through bandpass transformers T1902-T199%
to the broadband amplifier Q902 (25K 19GR), Q903 (25C784R), and
904 (2N4427). The premix oulput signal is then applied to the diode
mixer in the MIX unit.

Tiom | Xew | oz [ ncis u
20m Xiyuz 28.5MH: He 18- U
15m ) ST 35.5MHz HC 18 U
10mA 3 42.5MHz e 25 - u
10mi3 Xiv 43 . OMHz HE 26 U
10mC e 43.5MHz HC 256 U
10mD sie 44 .0Mll2 He 25 U

W AMP UNIT B RF MOTHE®R

. RL IF MOTHER "BOARD
(PB- 1443 3310) BOARD (PB-1634)
i (PB-1628) g VR BOARO
iIc SET . —-RF /MARK UNIT A Y ) RIAE (P 16se)
—PRE DRIVE UNIT -
(PB-1632)
FILTER UNIT
(P8 - 1626) )
{5 > =—MIX UNIT
('PFBY:;;‘;,— LA - - - Pe-183)
M - —PRE MIX UNIT
AF Ui -1 - . TEES (PB-1630)
Pa-168) |
CONT UNIT— ;
! —FIX UNIT
(PB-1622) (PB-1629)
. e RLG UNIT
L
('E»F; lg;:')T e8-1537)

TOP VIEW BOTTOM VIEW



General

This transceiver has been carefully
aligned and tested at the factory
prior to shipmeut. The reliability
of the solid state devices used in
the T -7 should provide years of
trouble -free service if the equip-
ment is not abused and the proper
routine maintenance is carried out.

Do not attempt to align the trans-
mitter without having a proper
dumimy load or antenna coanected
to the transceiver. We highly
recommend off -the -air testing
using a dummy load as a courtesy
to other operators.

The following alignment procedure
requires certain test equipmeant
such as an RF signal generator,
an audio oscillator, a sweep gen-
erator, an oscilloscope, and a
V'VM. Without proper test
equipment, do not attempt to ad-
just cores or potentiometers.

CONT UNIT(PB-1622)

20

Control Unit (PB-1622)

(1) CW relay delay adjustment

(VR702):

(a) Connect a dummy load
or matched antenna to
the ANT connector.
Connect a key to the KEY
jack, and place the MODE
switch in the CW position.

(b) When the key is closed and
then opened again, it will
be observed that there is
a delay between the instant
the transceiver returns to
"receive' The length of
the delay may be varied >y
adjustment of VR702, in
order to provide the proper
delay for the keying speed
used and/or the preferences
of the individual operator.

(2) Sidetone level adjustment
(VR701)
(a) The level of the CW
sidetone may be adjustel
by varying VR70! while the

key is closed.



MOD /DEM UNIT (PB-1624)

(1) SSB carrier point (TC502, 1TC503):;

(a) Settings: BAND........... ..., 20
DIAL.......oiivviinn. 14.25 MHz
MODE......... ..o CwW

Peak the TUNI control to secure maximnam outpat.

(b) Place the MODE switch in the USDB position. Cannect the outpul
of an audio oscillator to the microphone inpat. Set the fregqaency
to 1 ktHz and transmit oa USB. Adjust the MIC GAIN control
for 8 watts RF output to the dummy load.

(c) Shift the audio frequency to 300 Hz without changing audio
oatpat level or MIC GAIN coatro!.

(d) Switch between USB and 1.SB while adjusting TC502 for USB
and TC503 for LSB to obtain 2 watts outpat oa each sideband.
(Note: For the 80 meter band, TC502 will adjust LLSB and
TC503 will adjust USB, but the alignment here is taking place
oa 20 meters,

(e) Return to the receive snode. Switch the MODE selector back and

forth between USB and LLSB. The toae guality ol the background
noise on the two sidebaud modes should sound alike.

(2) CARRIER BALANCE

(a) Settings: BAND............ ... .. 20
DIAL. ...t vun 14.25 MHz
MODE........covivviva.. usB

No inpul to the mike jack.
(b) Connect a dummy load to the antenna receptacle and the RF probe
of a VITVM to the antenia recepiacle, J2101. Adjust TC501 and
VR501 alternately Lo minimize the VI'VM reading. ‘

(¢) [fno VTVM is available, use a moaitor receiver and adjust TC501
and VR501 for the minimum S meter reading.

MOD/DEM UNIT(PB-1624)



I[F UNIT (PB-1625)

(1) CW carrier level adjustment ('T'C401):

(a)

Connect the RF probe of a VI'VM to pin 2 of PB-1625. With the
MODE switch in the CW position and the key closed, adjust TC401
for a reading of 75 mV Thromv.

(2) S-meter calibration (VR401):

(a)

Place the band switch ‘o 40 meters and the MODE switch to USB,
Connect a signal generator to the an'enna recepracle, and set
the generator frequaency to the receiver [requency.

(b) Adjust the signal gencrator oitpat to 87 d13, Adjust VR40% for

full scale S-meter defleclion.

IF UNIT (PB-1625)

LOCAL UNIT

(1) Local oscillator level adjustment (T1901, TC1901-TC1904)

(a)

(b)

(c)

(d)

(e)

Connect the RF probe of a VI'VM to TP 1901. Place a crystal
for the IOmD band (44 Mliz) in the socket for the 10 meter band.
Adjust the core of T1901 for a reading of 50 mV on the VIVM.

Place the crystal for the 10mB band (43 MHz) in the 10 meter
band crystal socket. Adjust TCL904 for a reading of 50 mV
on the VIVM.

Switch to the 15 meter band. Adjust TC1903 for a reading of
50 mV on the VIVM.

Switch to the 20 meter band. Adjust TC1902 for a reading of
50 mV on the VIVM.

Switch to the 40 meter band. Adjust TC1901 for a reading of

50 mV on the VIVM.



(2) Premix bandpass filter adjustment (T1902-T1905):

(a)

(b)

The adjustment of the bandpass filters is critical with
respect to spurious responsc. A sweep generator and
a scope are required for proper alignment.

Loocate PB-1656, which can be found on the bottom side
of the RF mother board (scc photo on page ).

Locate JP on PB-1656. I'or this alignment, remove the
solder on the shorting device, breaking the connection.

Connect the output of a sweep generator to TP1901 and the
RT probe of a scope to T'P21902. Monitor the wave patteras
on the scope by offsetting the balancing potentiometer VR90I
on the PREMIX unit.

Set the VFO/F1X switch to IFIX to disconnect the VFO from
the circuit. Apply 30 dB sweep output to TP1901.

Adjust the bandpass filter transformer cores as follows,

so that the passband characteristics become as flat as possible
within the passband range specified, and maximum attenuation out
of range.

BAND PASSBAND CORE ADJUSTMENT
40 16.0-16.5 Mliz T1902
20 23.0-23.5 Mllz T1903
15 30.0-30.5 MHz T1904
10 37.0-37.5 Mllz T1905

PREMIX UNIT (PB-1630)

(1)

Premix balance (VR991): Transmit/receive frequency band -
Connect the RI" probe of a VI'VM pass filter adjustment (T1906-
to TP1902. Place the V¥C /FIX T1915):

switch in the FIX position.

Adjust VR9OL for a minimum (

Connect the output of the sweep

o

reading on the VIVM. generator to the antenuna

receptacle, and the scope
input to the emitter of Q201
on the MIX unit. Remove the
IF unit, and cut off the AGC
voltage. Conncet a jumper
between pin 10 and pin 11 of
the RF unit, and connect a
100 Ohm resistor between pin
8 and pin 9 of the RF unit to
reduce the input Q of the
circuit.

PRE MIX UNIT(PB-1630)



(b)

ROm
10m
20m
15m

10m

(c)

PRE DRIVE,
UM

Adjust the transformer cores
as follows, to secure the most
flat response possible over

the passband indicated:

Band
Band
Band
Band

Band

3.5MHz -~ 1.0MHz
7.0MHz~ 7.5MHz
14.0MHz~ 14.5MHz
21 .0MHz--21.5MHz

28.0MHz - 30.0MHz

('Thane, Tron7)

("I'o0s, Traae)
(Tharo, Trorn)
(Thar2, Tiora)

(Tyary, Thars)

After making the necessary
adjustments, return the
circuitry to its original

condition:

remove the 100 Ohm

resistor and jumper from the
RF unit, restore the AGC
voltage, and replace the IF
unit.

8

YR

(3)

(4)

VFO unit (PB-1440A -3310)
Skilled technique is required
as well as advanced knowledge
to align the VFO unit. Itis,
therefore, recommended that
all VFO work be referred to
qualified personnel should a
case develop where a repair
is needed on the VFO unit.

TC1201: Band setting trimmer
capacitor.

TC1202: A split-type trimmer
capacitor for
temperature compen-
sation.

It is possible to use one
crystal controlled channel
per band with the FT-7. The
crystal should be inserted
in the .socket appropriate
for the band to be used, and
TC1101, 1102, 1103, 1104, and
1105 provide fine frequency
tuning for the 80, 40, 20,
15, and 10 meter bands,
respectively.



10m

TC - TCHw TCHuTCiL TCiivi Qi

15m  20m 40m 80m

FIX UNIT(PB-1629)

Clarifier zero setting (VR1701):

(a)

(<)

(d)

Tune the transceiver to
the marker or a signal
generator on any band.

Set the CLLAR control to
the 12 o'cleck position.
Turn on the CLAR switch,
and tune the main dial for
a zero beat to the marker
or signal generator.

Now turn the CLAR switch
to VFO, and if the tone

of the marker or signal
generator is changed

(away from zero beat)
secure zero beat by adjust-
ing VR1701.

Replace the solder bridge on

shorting device JP on PB-1656.

RF tracking (T1916-T1925)

(a) Conaect a dummy load or
matched antenna to the
antenna receptacle on the
rear panel. Set the
transceiver controls as

follows:
MODE............. CW
DIAL............. 250

TUNE. ..Center scale (''5")

(b) Set the band switch to 80.
While transmitting, adjust
T1916 for maximum power
output into the dummy load.

fa}

(c) Repeat this procedure on
each band, adjusting the
transformers appropriate
for the bands selected:

BAND CORE ADJUSTMENT

- — - —— o - ———

40 T1917
20 T1918
15 - T1919-
10 T1920

(d) Remove the dummy load
from the antenna receptacle
and connect a signal
generator to the antenna
receptacle. While
receiving, zero the signal
generator output to the
frequency to be adjusted
(3750, 7250, etc.) and
adjust the transformer
cores below for maximum
deflection of the S -meter:

80 T1921
40 T1922
20 T1923
15 T1924
10 T1925



(e) Other coils:

UNIT

COLL PROCEDURIE

FILTER T-301- Peak to 9MTliz on

e

MOD/
DEM

NB

T-304 receive
T305 Peak to 9Mtlz on

transmit

T

T401, Peak to Y9Mllz on a
1402 receive 7
T591 Peak to 9MIlz on Q -

transmit Q
T801 Peak to 9MHz on Q -

receive, NB ON
T802, Peak to 455 kHz on
T803 receive, N3 ON NB UNIT(PB-1627)

T804 Peak to 8545 kllz on
receive, NB ON

ALC UNIT (PB-1637)

(a)

(b)

(c)

Connect a duminy load to the antenna receptacle. Set
VR1501 to the fully clockwise position. Peak the
transmitter for maximum power output on 10 meters,
CW mode. Adjust TC150!1 for maximim power outpuat to
the dummy load.

Peak the transmitter for maximum output on 80 meters
CW mode. Slowly rotate VR1501 until the output power
just starts to fall,

Care must be exercised when adjusting VR1501 using
other than a 50 Ohm resistive dummy load; a high SWR
condition on the transmission line will cause an improper
setting of VRI50L,

VR 10W  AMP UNIT(PB 1443 3310)

, wwwv W‘\’*‘

',_"l‘

T TC: = ALC UNIT(PB 1637) I.PF UNIT(PB 1636)
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AF UNIT(PB-1648)

LPF UNIT(PB-1636)

MIX UNIT(PB-1631)

L Lo

10W AMP UNIT(PB-1443-3310)

PRE DRIVE UNIT(PB-1632)

re
-~



