MFJ-416 Instruction Manua
IMPORTANT NOTICE

Some versons of the MFJ9406 require aminor change on the main pc board beforeingtdlation of the
MFJ416 CW adapter. To determineif this change must be madeto your transceiver, locate R54--
about 1" to theright of HDR1 (HDR1 isthe header wherethe CW adapter plugsin).

[ ] If no partisingtaled a R54 on your MFJ-9406 pc board, than you must make the modification
outlined in this sheet.

[ ] If a4.7 uH molded chokeisingdled a R54 on your MFJ 9406 (ydlow, violet, gold, Slver), then
disregard this notice and proceed with CW adapter ingdlation.

M odification:

Tomodify your MFJ 9406, find the 4.7uH molded choke included with the CW adapter kit (yellow,
violet, gold, silver). Install this choke, following the diagram below. The chokeisneeded to
complete the key-line connection between your CW adapter and the MFJ-9406 balanced
modulator. Without it, your transmitter will not generate RF power when the key is
depressed.

Insert lead end and
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Be sureto kegp choke leads as short as possible, and position the body of the chokedoseto HDR2.
This completes the modification, and you may now proceed with normal installation of the
CW adapter.

Note: Do Not attempt to ingdl the 4.7 uH RFC a R54 on your circuit board.
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MFJ-416 CW Adapter

I ntroduction: TheMFJ-416 adapter leisyou communicateon CW usngtheM FJ 9406. Nomaode
sedtion isnesded-amply tunein and gart sending. Semi-QSK switching activatesthetransmitter and
insrtsthe correct frequency-offsat (off st may beadjusted to pr eference by resetting an internal
trimpot). TheMFJ-416 wor kswith manual or ssmiautomatic keys and with most dectronickeyers A
built-in sidetone generator provides audiblefeadback. The CW note generated by the MFJ-9406is Al
carrier, not an audioderived tone. Control gatesaretimed to ensure strong fir st-character attack,
chirp-free offset switching, and comfortable QSK-hold time. FET contrd gatesprevent adapter
inter action with the M FJ-9406 snormal SSB oper ation.

Ingallation: Thediagram below illugtrateshow toingall your adapter. Smply dip the adapter board
ket ontothe4-pin header at therear of thetranscaiver'smain pcboard, asshown. Securein placewith a
#6 sorew, udng themounting sud located at therightrear corner of themain board. Tack-older the
attached wirelead totheright-hand pin of theradio' sFine Tuning contr ol

Sdeone If you wish to usethesdetonegenerator built into your dectronic keyer, removetheshorting
pin from HDR1 on theadapter board. Thiswill disablethe sounder.
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Theory of Operation: Please refer to the schematic shown below:

D2
33 DI 1N4148
I1N4148 M
SZ SZ 2N5486
& Tx D3
2}{7000 Offset, 1N4148
To
R e
C2
F\lﬂ" 4. ™ TuF ca Pot
(multilayer) (multilayer) .001 !
(disc)

Key Switch: A ground-path through the key jack activates DC switch Q1, providing logic-high
output. This, in turn, activates PTT switch Q3, baanced-modulator keying switch Q2, VFO
frequency-offset switch Q4, and Sdetone generator P1.

Semi-QSK Switch Q3: When Q3 conducts it provides aground path thet activates the transceiver's
relay driver. RC drcuit R4/C 1 ddaysPTT drop, providing gpproximately 1/2-second semi-QSK hold-
time between CW characters. Blocking diode D2 isolatesthe LC hold circuit from other gatesonthe Q 1
control line.

CW Keying Switch Q2: When FET-switch Q2 conducts, it unbaancesthe tranamitter's modul ator
(U5), forcing carrier generation.

Transmit Offset Switch Q4: When Q4 conducts it passesaDC hiastotheradiosFine Tune
control. Thisoverridesthe control'snormd bias, forcing the VFO to ostillate approximately 600-Hz
higher in frequency (offset bias can be adjusted by R6 to suit operator preference). R5/C2 providesa
short hold-delay to the gate of Q4 to ensure that offset bias pers sts beyond CW-character completion.
Blocking diode D3 isolates Q4 from receive-mode bias, and C4 bypasses 50-MHz RF pickup on the
control line.

Sidetone Generator P1: When Q1 goes high, piezodectric sounder P1 activates to emit a 2.4-kHz
sidetone note. Current-limiting resistor R7 sets volume level, and C3 bypasses AF hash
generated during oscillation.

General: Onceinstalled, the MFJ-416 is powered at al times. Under normal operating
conditions, you can expect your MFJ-9406 to ddliver 5-8 Wetts CW output into a500hm load. The

adapter has been tested for RF immunity, and may be used with the MFJ9406 to drive SIX meter
linear amplifiers such asthe Mirage A1015-G.



MFJ-416 Instruction Manual

Operating Cross-Mode CW: While the MFJ-9406 is fixed in the USB mode, many
imported multi-mode transcelvers autometically switch from USB for voice to LSB for CW operation.
This mode difference does not disrupt your ability to work those stations. However, CW dgnds
received on LSB radioswill gppear inverted from how they are received onthe MFJ-9406. Thus, if
you tune agtation for alow CW tone (below the normal 600 Hz offset), you'll sound correspondingly
high (above the 600-Hz offset) to that station. Likewise, up-frequency QRM on your radio will
sound down-frequency on L SB-mode radios. The diagram below may help you visualize how
this works:

Suppressed | '
Sideband

Frequency Spectrum

USB ; To work CW, USB radio shifts TX frequen

Radio | Radio +60_0HzandLSBradioshiﬁs-600Hz.Bog

VFO VFO  stations copy each other, but the fretslmcy
spectrum appears inverted to the LSB station.

No specid operating adjuments are necessary to operate " cross-mode’, beyond an awarenessthat LSB-
mode Stations have an upsde-down view of the spectrum you share.

In Casxzof Trouble

[ I Replying CW dationsare consstently off frequency: Reset offset control (R6).
Remember, most 50-MHz gations operate CW on LSB, soincrease offset to lower average pitch
(clockwise), and decrease it for higher-pitch (counter-clockwise).

[ ] Continuous carrier heard between CW characters. Poor carrier null. To rebalance
modulator (U5), turn mic-gain fully down, key your mic'sPTT switch, and adjust Carrier Balance
R57 for minimum signa using asecond receiver or spectrum anayzer asamonitor. Carrier should be
at least 40-dB down from full RF output.

[ I Ambient audio on CW note: Y our microphone should cut theaudio line-aswdl asthe PTT
line--when the PTT button isreleased. If your microphone does not do this, unplug it when operating
CW.

[ 1 QSK-hold too dow: Reducevaueof R5 (try 2.2M) or C1 (try .05 uF).

If you have any problem with this unit first check the appropriate section of this manual. If the
manual does not reference your problem or your problem is not solved by following the
manua, you may call MFJ Technical Service at 601-323-0549 or the MFJ Factory at 601323-
5869. You will be best served if you have your unit, manual and al information on your station

handy so you can answer any questions the technicians may ask.



