Serid Interface 11/08/05

Serial Interface Operation for 2005 using 3.B,4.8,6.2 software.

The new configuration serial Interface has the foll owing changes:

e Suppatsmoreradios.

e Suppats daving Steppir controll ers.

e SuppatsDired computer control Baud rate range has changed. Due dhangesin ou software to
acaommodate the Orion’s high baud rate (57 .6K) 1200 laudisnolonger suppated.

e Separate pin for Kenwood TTL radios.

e Added command passthrough to suppat remote operation.

The foll owing radios are supparted:

ICOM —adl ICOM with aCV-I interface.

Kenwood —All Kenwood’swith aserial interface

K2 — wsing the Kenwood setting.

Yaesu FT847

Yaesu FT857 (requiresthe Yaesu CT-62)

Yaesu FT897 — wing the FT847 setting (requires the Yaesu CT-62)
Yeasu FT920

Yaesu FT990

. Yaesu FT100M (requires IFF232) (can be 25 pn or 9pin)
10.Yaesu FT1000MP

11.Yaesu FT900MX

12.Ten-Tec ORION

13.Ten-Tec Omni+

14. SteppIR seria interface
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For amore detail ed li st and cabling information refer to the table & the end of this document.

Connections

The Serial interfaceis mounted inside the StepplR controll er soldered to the driver board and has two 9
pin sub-D conredors, Data in and Data aut. The Serial Interfacewill only control the Steppir when it is
in the Genera Frequency Mode.

Data In isthe Radio conrection pat. This port has a unique pin-out requiring nonstandard cables to
conred to the Radio. Thiswas done so it only required a cdle diange to connect to adifferent radio
type. This Port has a Baud Rate range of 4800to 57600.

PINOUT of 9 pin SUBD DATA IN CONNECTOR
Data out RXD

RXD to RS232Radio TXD

TXD to Radio RXD

TTL Kenwoodand adive high for Radio CTS
Signal Ground

Optional ICOM TXD

TTL version d pin 2

NC

TTL RXD for Steppir.
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Data Out isthe Computer or Daisy chain Port. This port iswired like aComputer serial port and requires
astandard Null Modem cable (pins 2 and 3crossed) to conrect to a omputer or the Data In of a Steppir
controller. This ports Baud Rate range is 4800to 19.XK. When the controller baud rate is st higher than
19.X thisport will remainat 19.XK.

PINOUT of 9 pin SUBD DATA OUT CONNECTOR
1. Internally conneded to pins4 and 6
2. RXD

3. TXD

4. Internaly conneded to pins1 and 6
5. Signal Ground

6. Internally connededto pins4 and 1
7. Internally conneded to pin 8

8. Internally conneded to pin 7

9. RadioTTL RXD

*
*

REV 4 101/04 PINOUT of 9 pin SUBD DATA OUT CONNECTOR
+5VDC out

RXD

TXD

Test pin Do na conred, Option-1

Signal Ground

Test pin Do na conred

Test pin Do na conred

No internal conrection

Radio TTL RXD
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OPERATION

For the Steppir controll er to foll ow the Radio frequency the baud and radio type must be set and the
controller needsto bein the “Genera Freg” mode. The Controll er behaves differently with ICOM than
the rest. With ICOM the Controll er will only tradk when the radio frequency is changed, so when you
first turn onthe controller it will nat do anything until the Radio front panel knobis moved. With the
rest of the Radios the @ntroller or logging program neels to requests gatus every 1to aslongas7
seands  when you first turn things on there will be adelay before the frequency changes.

When tuning the ontroller has atuning window 50khz before it will change frequency so when moving
small frequenciesit will not tune unlessyou are right onaboundxry of 25 a 75kle.

There several operating configurations depending on what you are using to control the Steppir.

» Stand alone Radio to Steppir controller — Thisisthe most basic and orly requires the proper cable,
on some radios a serial adapter, to go between the Radios Computer port and the Steppir Serial
interface Data In.

e Computer Logging program and Steppir — In this configuration the Steppir must share the Radio
computer port with the Logging program which creaes a anflict on the transmit data going to the
Radio. To addressthis problem the Steppir Usesa “Y” cablethat allowsit to pasgvely listen to the
Data being sent to the Computer from the Radio. The draw back to this methodis that the logging
program must request the radio to echo badk the frequency so the Steppir can seeit. Most logging
programs, such as TRX Manager and Logic 6, doedo the frequency to ensure the radio did indeed
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get the frequency okay. However, afew don’t andthey will not work with the Steppir. We had
originally designed the serial interface to passthrough the data so we culd hear both sides but
quickly learned that many radios were passng huge amounts of datafor a simple frequency change
that easily overran ou microprocesor seria buffer so we had to abandonthat approach. ICOM
radios will work with any logging program because their “transceve” mode sends out the frequency
theradio is onevery few hundred milli seaondks.
Computer Control — Thisis acomplished several different ways, oreisto use aprogram that
emulates aradio like LP-Steplink. Next isto attach the Computer to the data Out and use aprogram
like N8LPs virtual control panel that uses the Steppir commands to control the antenna diredionand
frequency. The Computer can aso be conrected to the Data In with the Radio type set to Steppir,
thiswill respondto the same commands as the Data Out but ads li ke the master controll er sending
out arequest for status every secnd. It isalso pcssbleto have aradio attadhed to the Data In while
the compuiter is attached to the Data Out.
Conreding to a Steppir controll er — In this configuration you can use one cntroll er to make several
Steppirs follow ead ather or just passthe Radio Data through to the next controll er down the line.
This feaure makes controlli ng a stack simple.

Daisy chaining Controllers

There ae severa waysto get multiple controll ersto track the radio frequency it will depend onyour
preferences and the Radio type. With ICOM radios you have the aility of conneding 5 devices
diredly to the Radio using aCT-17 a similar device. If you have aRS-232radio youwould need a
“Y” cableto dothe same thing with the first controll er being the only controller conneded to the
Radio RXD pin.

Alternately you can Daisy chain controll ers having one controller be the master and the rest slaves.
This has the advantage of alowing you to select the diredion a the frequency of all the controllers
conreded together from the Master.

Remote Control Considerations With Older software
In some caes you may want to control the Steppir from the mmputer.

If the station is remote there is one problem you will have to address The power switch onthe
Steppir controll er is a soft switch meaning that if power islost the switch must be pressed before the
controll er will start working again.

One way to have the Steppir foll ow the Frequency of the Radio isto conred the Steppir Dataln
RXD pin to the Computer TXD pin going to the Radio. Thisisoppasite of our normal Y cable, of
coarse ICOM will work in the normal configuration.

If there is a separate seria port onthe computer for the Steppir you can control both the frequency
andthe 180, namal switch of the Steppir. Y ou can aso check the status of the Steppirs frequency,
diredion, andif the antennaistuning.

Remote Control Considerations With latest software versions
In some cases you may want to control the Steppir from the cmputer.

The StepplR will remember the State of the power switch bu it takes abou 3 minutes before the
controller will remember the power is On. After this delay you can remove power from the
controller and it will come up On when power isrestored.

Youshoud usethe Retrad (HOME) elements command before removing power, Station shutdown.
If the Controller looses power whileit istuning it will get out of sync with the Steppir Antenna and
will neal to be re-cdibrated.
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Radio Considerations

ALL Radios
The baud rate must be set the same on loth the radio and the Steppir. The Steppir is not
compatible with the auto baud rate feature that some radios have.

| COM Radios

NOTE: Please be avare the new seria interface software will not operate & 1200baud, which isthe
default for older ICOM radios. Simply chose abaud rate of 4800 @ higher.

The Radio must have the CV-I transceive mode enabled. This mode is used to make more
than oreradio follow the master radio.

When using more than one CV -1 device (a computer and a Steppir) the Steppir shoud be
conreded dredly to the CV-I port through a “Y” connedor or aCT-17.1f conrected to a
“Y” cable through aRS-232 Converter (CT-17) the Steppir will only trad if the logging
program pals the Radio.

Using alogging program with an ICOM radio is quite transparent with the Steppir conrected
diredly to CV-I port. It will follow the frequency of the logging program or the radio.
There ae afew logging programs that want the transceive mode disabled, in this
configuration the Steppir will only foll ow the frequency when the logging program requests
status.

Kenwood Radios andthe K 2

The Kenwood wses svera different port and interface @nfigurations, requiring diff erent
cables for diff erent models check table & end d the document.

The newer RS-232Kenwood' s like the TS2000and TS570are sensitive to RS-232levels and
require adifferent cable than the radios using the IF10.

To use alogging program and the Steppir requiresa “Y” cable that connedsthe radio
Transmit pin to the Steppir Recave pin. This all ows the Steppir to monitor the data coming
from the Radio for the frequency information. The limitation d the “Y” cableisthat the
Steppir will only tradk when the Logging program is loaded and adive.

YAESU Radios

Only Radios that are part of the families li sted will work (ie 2L000MP, 100(MP-V, 1000M P-
Field) this has do to each ore having a unique resporse to the status command.

To use alogging program will require a“Y” cable that conreds the radio Transmit pin to the
Steppir Recave pin. This al ows the Steppir to monitor the data coming from the Radio for
the frequency information. The limitation d the “Y” cableisthat the Steppir will only track
when the Logging program is loaded and adive. It shoud be further noted that when using a
“Y” cablethat it is possbleto get the incorrect frequency information. This only happens
with some logging programs and can be caused by palli ng frequency and configuration. This
isbecause Y AESU does not mark which radio command requested the data, or the Start of
the data stream, or the End d data so the Steppir only knows that there was new data. Our
current software does a better job than earlier versions did at handling the Y aesu
communicaions. You may want to consider using a separate PC serial port rather than the Y
cablewith YAESU radios.
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Ten-TecORION

e Thisradio oy operates at 576K baud so you shoud remember that when the Radio (Data
IN) is st higher than 192K baud that the Data OUT port will default to 19.2.1t isimportant
to remember to set the dlave @ntrollersto 19.XK if you are daisy chaining Steppirs.

» To use alogging program requires a “Y” cable that connects the radio Transmit pin to the
Steppir Recave pin. This al ows the Steppir to monitor the data coming from the Radio for
the frequency information. The limitation d the “Y” cableisthat the Steppir will only track
when the Logging program is loaded and adive.

Steppir Salve Mode
This mode dl ows youto gang multiple antroll ers together under the wntrol of one master
controller. The master controller will control the slaves either manually or from aradio. The master is
controlled viaData In pat (the upper 9 pin DB connedor) by the radio and the first Slave isthen
conreded to the master Data Out port (the lower 9 pin DB connedor). Use a9 pinto 9 gn ndl modem
cable to conned each controll ers Data Out to the next in lines Data In port together
* Thismodeis provided to make the Radio pat (DataIN) so it can read data from the Data
OUT port of the Steppir.
e Inthis master slave mode the aontrollers with the widest frequency range (ie 40M to 6M)
shoud befirst in the dain so the frequency gets passed along.

DATA OUT PORT (Computer Control)

» The Steppir can be @ntrolled by a cmputer using this port (lower 9 pin DB).

e Thisport isaways adive thus all owing control of the antenna by bath the computer and
radio simultaneously.

e TheDataout port isastandard RS-232 pat with a baud rate range of 2400to 19.X baud.
Setting the Baud rate higher than 19.XK onthe Steppir controller will set this port to 19.XK.

e There aetwo command strings that the Data Out excepts: Status request (?,A,CR) and Set
(@,A,z ,Fh)Fm,Fl,acdir,0,0CR).

e The Status command isthree ASCII charaders. The controller will return an 11byte string
indicaing frequency, motor adive/stopped status, and dredion (3/4 wavein vertical case)
Request for status: ASCII string: 1 2 3
? A “CR’ (Ox0D)

The resporse to request for status:
ASCII 8 bit bytenumber:1 2 3 4 5 6 7 8 9 10 11
ASCIl values @ A z FhFmF ac dir 0 v “CR’ (0x0OD)

Trangation:

z =the Zero (O0H, this byte cmntainsnoinfo, it’s always zero)

v = Firmware version, 3(H or O for all previous versionsand 35H or 5 for thisversion.

0 =the ASCII Zero (30H, thisbyte contains noinfo, it’s always zero)

A =the ASCII A (41H, this byte mntainsnoinfo, it’sawaysan A)

Fh, Fm, Fl = 24 4t Hex value representing the frequency divided by 10 (ie 14.2VIHz =
1,420,000= 15AAEQ hex)

ac = active motor flags, a8 hit value with any of the foll owing bits 2,3,4,5,6,7 bBing set if a
motor isadive. 2= DVR, 3= DIR1, 4=Refl, 5=DIR2
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dir = diredion, an 8 bt value defined as foll ows;

bit number 01234567
Normal diredion = xxxxx000B
180 dredion = xxxxx010B
Bi-directional = xxxxx001B
Yvave= xxxxx100B (Verticd only)
Setup mode =xxXx1xxxx B (adive with the home and calibrate mmmands)
Frequency update=xx1xxxxx B (adive when ENA commandis st)

cmd = the ASCII command that is passed to the controller in the format below

Valid commands =

1 = Default set frequency and Direction, Must be present if only valid direction updteis
requested

R = Turn onSeria frequency update, Required after ahome mmmand to re-enable
S=Home aatenna

U = Turn dof Serial frequency update

V = Cdlibrate antenna.

To send a command to the controller you wse the 11 byte format as s1own below;
ASCII 8 bit bytenumber:1 2 3 4 5 6 7 8 9 10 11
ASCIl values @ A z FhFmF ac dircmd 0 “CR’ (0xOD)

Example: to set the antennato 21.347MHz, 180 agreesend the foll owing command.
1 2 3 4 5 6 7 8 9 10 11
40h 41h 00h 20h 92&Ch 00h 40h 31h 30hDh

There ae severa considerations when sending Commands to the StepplR controll er.

“1” = When thiscommand byte is st Both the frequency and drection are updated in the
controller. If the Frequency updete is disabled this command will still change the diredion d the
controller. Whil e the antennais tuning to the new frequency the status can be dedked (?A “CR")
and the ac (Motor) flags will be set until the motors gop.

“R” = This command re-enables the frequency update dter the Home or “U” commands are sent.
It is recommended that the frequency bytes be set to 0000to prevent odd frequencies being set
before the cmommand takes effed. If avalid frequency is sent with this command the controll er
frequency will changeto that frequency. Bit 2 of the dir byte in the status refleds the state of this
command 1= enabled.

“S’ = Home the antenna elements has a spedfic sequence of events and shoud be sent with
frequency bytes st to 0000.What will happen first is the frequency will be set to zero, the dir
bit 3will be set and bt 2 the Frequency update will be deared . Next the Motor adivity flags
will be set until the dements are home. When the dements are home (motor flags all clear) the
dir flag will be deared and the frequency will remain at zero. Y ou can use the zero frequency to
tell if the antennaiis at home.

“U” = Disable frequency update works in conjunction with the “R” command and has the same
concerns with the frequency. The direction upditeis dill adive dter thiscommandisisaied.
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“V” = Cadlibrate the antennais much the same & the Home command except it does not disable
frequency update and it will return to the last frequency after the cdi brate processis complete.
Oncethe dements are home the antennawill return to the previous frequency or if therewas a
valid frequency in the ommand it will return to that frequency, at this point it will give the same
feedback as changing frequency with the ‘1’ command. The cali brate mmmand shoud be used if
power islost in astorm with the dements out, or if power islost whilethe antennaistuning, to
re-sync the antenna and controll er.
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Radio typetable:

Tested and working Loggng programs: TRX manager, DX4win, Logger, Logic7, Logger32,
MixW, TRLog, WIN-EQF, WriteL og, LogWindows, NIMM , CT

Cable partnumber s are 21-60XX-0x, where XX =the 2 digit number below

Radio Cable Required Interface Notes

ICOM all “S01”,  3.5mm Phono, Cl-v Transieve mode enebled, 781user settings

K BNWOOO —---m - mmm oo oo

TS8505 “S157, 6 pin din, ACC1 Tested .............

TS9405 “S157, 6 pin din, ACC1 Requires Optional IF-10B

TS9505 “S157, 6 pin din, ACC1

TS680S “S157, 6 pin din, ACC1- Requires Optional IF-10C

TS690S “S157, 6 pin din, ACC1

TSA4405 “S157, 6 pin din, ACC1- Requires Optional 1C-10

TS4505 “S157, 6 pin din, ACC1

TS140S “S157, 6 pin din, ACC1- Requires Optional |F-10C

TS711A “S157, 6 pin din, ACC1- Requires Optional | F-10A

TS790A “S157, 6 pin din, ACC1

TS811A “S157, 6 pin din, ACC1- Requires Optional | F-10A

R5000 “S157, 6 pin din, ACC1- Requires Optional 1C-10

TS570 “S18”", 9pin maleRTS.

TS870 “S18”7, 9pin maleRTS. -

TS2000 “S18”", 9pin maleRTS.

TS50S “S12”, 9pinmaleCross - - Requires Optional |F-10D

TS480D “S18" 9pin maleRTS.
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FT847 “S12”, 9pinmaleCross  CAT - Tested.

FT857 “S13”, 9pinM toF CAT - Requires CT-62interface- Tested

FT897 “S13", 9pinM toF CAT - Requires CT-62interface- Tested

FT840 2?77 - - Lookslike 100M ?

FT920 “S00” or “S18”, 9 pin CAT -

FT990 9 Pin (S13) or 25pin (S19) M toF. Requires | FF232RS-232interface
Rom of ver —04 a later only.

FT100MD 9 Pin (S13) or 25pin (S19) M toE. Requires FIF-232interface.

100aM P “S00” or “S18”  9pin. CAT -

100M P-field “S00” or “S18”  9pin. CAT - - -

900X “S18” 9pin maleRTS CAT - - -

LI L et e L

Omin5 Does not work - - - Tentek IF

Omni 6 “S01” 3.5mm or “S13” 9 pin Has ICOM interface

Orion “S13", 9pinM toF -Requires 57.&K baud, new Xtal.

Paguis ?2?7?7? Simluar to Orion

Jupiter “S01” 3.5mm or “S13” 9 pin |COM port.

Ot NI oo e

K2 “S13", 9pinM toF Needs K2 Serial kit

JS245 “S19” Neals pedal software

StepplR “S16”, 9 pin fm Cross oneback shell.  Used for Slaving controllersor computer.



