The KA7OEI FT-817 pages
CAT (tm) Interface Programming using the FT-817

Notes:

- For a program that utilizes the CAT commands (hot
documented andindocumented) to a very large extent,
look at HBO9DRV's FT-817 Commander program - see
the link below.

- Also note that | do NOT own an FT-817ND and have
not had the opportunity to examine one carefully note
the subtle differences between it and the origiril7,
especially when it comes to CAT programming and
memory locations.

A Front-panel view of my FT-817.
Note: The EEPROM memory map has been moved to a
separate page - refer to the link near the bottbtiheopage.

Important notice: This document details aspects of CAT interfacemsonands that are specific to the FT-817
Furthermore, some of these parameters (specificatlgmory locations) may be pertinent ortly the version of the
software in my radio and may not apply to other adire versions! Finally, careless use of these enands may result in
an unusableradio, requiring complete recalibration!_You haveeen warned!

Comment: The Japanese domestic version of the FT-817 apparently has a different CPU which is "hardcoded” to limit its
frequency coverage. It would be interesting to know if the EEPROM addresses bel ow are the same for this (and other)
versions.

Note: For reference, the first four characters of théak@umber on my '817 arelD21

Most modern HF transceivers are capable of renmigd via the serial interface (called tBAT interface by Yaesu) and
the FT-817 is no exception. ldeally, it shoulddossible to glean enough information to do evengtriemotely that it is
possible to do from the radio's front panel. Unfoately, this isn't always the case: Almost itedlly, some minor feature or
piece of information is omitted and a "remote siation" just is not possible.

n H H I)II
Such is the case of the FT-817: While it is pdedit perform most Why is this page here

functions (such as setting frequency and mode)dispay a few of The simple answer: Because the '817 has a serial
the displayed parameters (such as the S-meterl@ Wt status of a port.
few other items (such as attenuator, AGC, preaiepliénd

transmitter power settings, to name a few) doesee to be It occurred to me that thereustbe a few

available via the interface. undocumented commands in the interface protocol to
allow Yaesu to perform a semi-automated calibration

Not with documenteccommands, anyway... of the radio, so | began to poke around in the

interface. After a few minutes, | was able to disc
the presence of several heretofore undocumented
commands. Soon after this (and after throwing
together some "sniffer" software) | was accumulagn
large pile of notes as to which address did what.

As it turns out, there are a numbewefy powerfulundocumented
commands specific to the FT-817 that allow acoessdst of this
sort of data - both to read and change this data more on this
later. These commands are no doubt what allowsurimelsave an
automated test fixture for most calibration points in thelia

Thereal reason why | did this was to be able to

The FT-817's command structure consists of a Sdgytemand. It is; tarface the '817 to a computer to do some field

sent at the baud rate specified in menu item e férmat is 8 datastrength measurements (documerited) - and |
bits, no parity, 1 start bit, and 2 stop bits. eTd@mmand sertb the needed the '817 to do more than it could "offiglall
FT-817 is formatted as follows: do

[Data 1] [Data 2][Data 3][Data 4][ Command] Since | was already documenting this information,

pecided to make this information available to osher

Note: It is specified in the manual that these 5 bytestatbe sent i ) .
who might want to use it.

quick succession - within 200 milliseconds of eatter.
Experimentation reveals, however, that this wowddw slow - it is more likely thatll 5 bytesmust be sent within a 200
millisecond period.

Not all commands "look" at all 4 data bytes, buglihcases, all 4 bytesustbe sent. On those commands where not all 4
data bytes are required, those unused bytes mégicanything.

Note: The initial version of the FT-817 Operating Mahhas the labeling of the format of the TX and Rxtgs swapped on



page 73.

The command set is as follows in (the commandsnanemerical order.) The bytes designated Witimay contain any data:

Command
Description

Data
Byte

Data
Byte

Data
Byte

Data
Byte

Command
(in HEX)

Remarks

Lock On

00

This command is equivalent to turning

the dial/panel lock on. This precise
effect of this setting depends on the st
of submenu item #32 (stored at memo
location 5E HEX - see below.)

This command returns 00 if it was
unlocked, and FO if already locked.

Set Frequency

100/10
MHz

1
MHz/100
kHz

10/1
kHz

100/10
Hz

01

This commands sets the current
frequency (see below)

Split On

02

This command enables split operation.

Use theRead Transmitter Status
command (below) to determine curren
split status.

This command returns 00 if not already

on, and FO (HEX) if already on.

Read Frequency
and mode

03

This command returns five bytes (see
below)

Clarifier On

05

This command turns the clarifier (a.k.
RIT) on.

This command returns 00 if not already

on, and FO (HEX) if already on.

Set Operating
Mode

Mode
Byte

07

The mode byte is described below

Set PTT ON

08

This "keys" the FT-817. In CW, this

ate

g

sets the radio to transmit mode, but does

key the transmitter.

Keying and unkeying the PTT line will

cancel the transmit mode (i.e. put it back

into receive.)

This command returns 00 if the ‘817 was

unkeyed, and FO if already keyed.

Set Repeater
Offset Direction

Offset

09

The byte "Offset" has the following
function:

09 = - (minus) shift 49 = + (positive)
shift 89 = simplex

Set DCS/CTCSS
mode

Mode

0A

The byte "Mode" has the following
function:

OA = DCS Enable 2A =CTCSS
Enable 4A =DCS/CTCSS Encoder
enable 8A = DCS/CTCSS Encoder
Disable

Set CTCSS
Tone Frequency

100/10 Hz

1/0.1 Hz

0B

This command sets the CTCSS
frequency (see below) *

Set DCS Code

DCS
MSB

DCS LSB

ocC

This command sets the DCS code. T
is a 16 bit word containing the DCS
code using two bytes (see below) *

Turn on FT-817

OF

This can be used to turn the FT-817 g
only if the correspondingff command
was usednd if power is being supplied
via the rear connector. See the notes
concerning theff command below.

hi

S



Read TX keyed state
(Undocumented)

10

This command returns 00 if the FT-817

is unkeyed, and nonzero (FO HEX) if i
is keyed.

Lock Off

80

This command is equivalent to turning

the dial/panel lock off.

This command returns 00 if the ‘817 was

already locked, and FO (HEX) if already

unlocked.

Toggle VFO

81

This command toggles between VFO-
and VFO-B

Split Off

82

This command disables split operation.

Use theRead Transmitter Status

command (below) to determine current

split status.

This command returns 00 if previously
on, and FO (HEX) if already off.

Clarifier Off

85

This command turns the clarifier (a.k.
RIT) off.

This command returns 00 if previously
on, and FO (HEX) if already off.

Set PTT Off

88

This command puts the FT-817 into
receive mode.

g

This command returns 00 if the ‘817 was

keyed, and FO if already unkeyed.

Turn off FT-817

8F

This command can be used to turn th
FT-817 off. When powered from the

rear connection and the "on" command

(above) was used, approx. 10 mA is

(1)

consumed when "off" - See notes below.

Radio Configuration
(Undocumented)

A7

This command causes a string of several

bytes indicating the radio's configurati
to be dumped. (See below)

Unknown Status?
(Undocumented)

BA

This command causes one byte (usual

00?) to be returned. Its function is
unknown (see below)

Read FT-817 EEPROM
Data (Undocumented)

Address
MSB

Address
LSB

BB

This command causéso bytes of
EEPROM data to be returned, beginn

with the address in data bytes 1 and 2.

(Approximately 6.25k of EEPROM dat
may be accessed - See below)

Write FT-817 EEPROM
Data (Undocumented)

Address
MSB

Address
LSB

Data for
Address

Data for
Address
+1

BC

This command writesvo bytes to the

on

Yy

EEPROM at the address in data bytes 1

and 2. USE WITH CARE - See
below)

Read TX metering
(Undocumented)

BD

This command returns one byte (00)

when in receive. When in transmit, this

command returnsvo bytes (in BCD
format) indicating Forward power,
VSWR, ALC, and Modulation. (See
below)

Reset FT-817 to factory
defaults and blow away all
"soft" calibration settings!
Use with extreme care!
(Undocumented)

BE

This command completely resetsll
configuration settings and factory
calibration parameters to their factory
(pre-alignment) values as well as

erasing all channel memories. Be very

careful - be very very careful when
using this command! (See below)

Read Receiver Status

E7

This command returns one byte
containing receiver status (see below)




This command sets the clarifier (a.k.a.

Set Clarifier Frequency C-Iar|f|.er X 1071 || 100/10 F5 RIT) direction and offset amount (see
Direction kHz Hz
below)
Read Transmitter Status X X X X F7 This gommand returns one byte
containing transmitter status (see below)
Set Repeater Offset 100/10 This command sets the magnitude of the

10/1 MHz 00 00 F9 repeater offset. It may range from O to

Amount kHz

99.99 MHz (see below)

Note: An asterisk (*) in th8lotescolumn indicates that further study of that pailac command is warranted,
as its specific format may be unclear and/or it m@ynore than is immediately apparent.

"Below"

Command 01 - Set frequency:The current frequency is set using 4 BCD byfBs.set a frequency such as 435.12345
MHz, data bytes 1-4 would be [43][51][23][45] folled by the the set frequency command [01]

Command 03 - Read frequency and modeThis command returns 5 bytes with the first £bytontaining the current
frequency in the same format as Bt frequencycommand (above) while the last byte contains threent mode as
follows: 00- LSB,01- USB,02- CW,03- CWR,04- AM, 06 - WFM, 08 - FM, OA - DIG, OC - PKT

Command 07 - Set operation mode00 - LSB, 01 - USB,02 - CW, 03 - CWR,04 - AM, 08 - FM, 0A - DIG, 0C -

PKT. Note: Setting other than one of the listed modes can "ceh" the FT-817, necessitating removal of power.
Note that the WFM mode (08) cannot be set usingdbimmand, rather that the mode is implicit whdactieg the
frequency in the range correlating with the FM lblagst band (i.e. 76-108 MHz.)

Command OB - Set CTCSS Tone FrequencyBytes 1 and 2 contain the tone frequency in B&nat. For a
frequency of 192.8, the two bytes would be [19][2Rbte: This format needs to be verified.

Command 0OC - Set DCS CodeBytes 1 and 2 contain the DCS code in BCD fornadr a DCS code of 546, the two
bytes would be [05][46]Note: This format needs to be verified.

Command 8F - Turn Off FT-817: Note that when this command is used, the CPU iresretive in order to be able
to detect the "On" command (OF) and a small amofiotirrent is continuously drawn it should be usétth caution
when operating the FT-817 from via the rear poveemector as noted several times below:

o That the FT-817 will respond to some commands #fteOFF command is executed and the '817 is powered
from the rear power connector.

o Repeatedly sending tl@FF command will cause the FT-817 to send a stringnéhown data - only if the '817
is powered from the rear power connector.

o When this command is executed usinigrnal batteries the '817 will shut completely down arnlll mot respond
to anON command. If, after a®FF command was sent with the '817 operating on iaddvatteries, the
configuration is changed such that poveesupplied via the rear connector, the '817 willibeg consume 10
milliamps when off (having been shut off with t8&F command) and ivill respond to th©N command.

o Note that even if th®OFF command was used, the '817 witit consume 10 milliamps when off if running on
internal batteries only. (Remember, again, that@icommand won't work when on internal batteries.)

o When this command is executed using with power lg&egbpat the rear power connector the current cormsiam
will be approximately 10 milliamps, depending oritégy voltage.

Command A7 - Radio Configuration: This command causes a 9 bytes to be sent byTt#81¥. The purpose of some
of these bytes is unknown, but several of them apfmindicate the configuration of J4001-J400%e Purposes of
this data (starting with the first byte) as fatkkaswn, is as follows:

Byte 1 - OXA7 - This appears to be an echo of ttremand itself

Byte 2 - 0x02 -Unknown

Byte 3 - 0x00 Unknown

Byte 4 - 0x04 Unknown

Byte 5 - 0x67 Unknown

Byte 6 - Byte indicating actual "solder ball" capfration

Byte 7 - Another byte indicating actual "solderIbabnfiguration

Byte 8 - Contents of EEPROM address 4

Byte 9 - Contents of EEPROM address 5

The bytes dumped (in HEX) gy '817 (with "blobs" on J4005-J4009) are as followg:02 00 04 67 D8 BF D8
BF.

Command BA - Unknown Status?: This command causes one byte to be returnedinmifrary investigations have
shown that this only returns a 00. Further ingggton should be carried out, possibly with differdata in bytes 1-4.
Command BB - Read EEPROM Data: The FT-817 uses an 64 kbit (8 Kbyte) EEPROM toesinternal
configuration and memories and most bytes in tH®EOM may be read with this command, 2 bytes ahe.t The
address to be read is a 16 bit address with theruppits in the first byte and the lower 8 bitglie second byte. The
first of the two bytes to be returned containsdhta at the address in bytes 1 and 2 while thendeafothe two bytes
returns the data at theext address up from that specified. Addresses fram1®25 (HEX) (just over 6.25k bytes) are
valid and attempts to retrieve addresses out efririgeappear to returnone byte - a zero. Currently known EEPROM
data and addresses are detailed below. (Notecelved information from someone who actually rikeclEEPROM
with an outboard programmer, and he reports tr@EBPROM contained nothing in the addresses at#R®/e HEX.)
Command BC - Write EEPROM Data: The first two bytes specify the EEPROM addredsetavritten (in the same
format as the Read EEPROM Data command above) wieléhird byte contains the data to be writtethat address,

O 0O O 0o O 0O O O O ©o



and the forth byte contains the data to be writtethenext address up from that specified. Because this cameim
writestwo bytes to EEPROM, the usemst know what should be written tth addressesNote that careless use of
this command can cause the FT-817's CPU to crastdém cause a complete wipe of #EPROM data including
configuration, software calibration/alignment, anthemories - the effect being similar to that of theeset to
Factory Defaults" command (below!)If you insist on using this command withoufirst recording the 76 "soft
calibration" settings and noting what is in your radio's memories, you are an ididt (Am| clear onthispoint?) A
reset of this type can occur if you carelessly wiétto addresses 0-3 of the EEPROM.
Command BD - Read TX Metering: This command returns one byte (always 00) wherFh-817 is in receive mode
(and should thus be ignored) but it retutwe bytes (each containing two BCD digits) when itramsmitting. The
first byte contains the current status of the PWR ¥¥SWR meters (upper and lower 4 bits respectjwehile the
second byte contains the current status of the Ab€ MOD meters (upper and lower 4 bits respectiyvely
Command BE - Reset to Factory Defaults:Note that this command completely resetall configuration settings
and factory calibration parameters to their factory (pre-alignment) values as well as erasing all channel
memories. This may even require that you send the radio bagkraesu if you didn't note all calibration settisg If
you insist on using this command, itsisongly recommendethat you record each of the 76 factory calibratiettings
in the alignment menuYou have been warned!!!lf you insist on using this command withoufirst recording the
76 "soft calibration" values as well as recording vaat is in your radio's memories, you get what you elserve (i.e. a
poorly-calibrated radio with empty memories...)
Command E7 - Read Receiver StatusThis command returns one bytiés contents are validonly when the '817 is
in receivemode and it should be ignored when transmitting.
The lower 4 bits (0-3) of this byte indicate theremt S-meter reading. 00 refers to an S-Zeroingad4 = S4,
09 = S9, 0A ="10 over," OB = "20 over" and so gnta OF.
o Bit4 contains no useful information.
o Bit 5is 0 in non-FM modes, and it is O if the disunator is centered (within 3.5 kHz for stand&id) when in
the FM, FMN, or PKT modes, and 1 if the receiveoffsfrequency.
Bit 6 is 0 if the CTCSS or DCS is turned off (orarmode where it is not available.) It is alsé there is a
signal being receive and the correct CTCSS torigG# code is being decoded. Itis 1 if there igyaad and the
CTCSS/DCS decoding is enable, but the wrong CT@B8, tDCS code, or no CTCSS/DCS is present.
Bit 7 is O if there is a signal present, or 1 i tkeceiver is squelched.
Command F5 - Set Clarifier Frequency: This command sets the clarifier (a.k.a. RIT) pagters (but it does not turn
it on or off.) The data to be sent is as follows:

o Byte 1. 00 = Positive (+) offset Any other vakets a negative (-) offset.

o Byte 2: Note used

o Bytes 3 and 4: These are BCD bytes containind.thand 1 kHz digits (in byte 3) and 100 and 10 ksl (in

byte 4.) For setting a clarifier offset frequernéy.87 Khz (negative) these bytes would be [OJ[[@&][87], with
the last byte being [F5] of course.

Command F7 - Read Transmitter Status: This command returns one byte containing theerurtransmitter status.
This data is invalid when the radio is in receive mde This data is as follows:
The lower 4 bits (0-3) of this byte contain theremt "Power Output” reading, regardless of theldismeter
setting.
Bit 4 contains no known useful information.
Bit 5 is 0 if the SPLIT mode is on, 1 if the SPLifode is off. This appears to reflect the curréatus of the
split mode only when in transmit.
Bit 6 is O if the SWR is acceptably low, and 1tifs too high.Note: Investigation is warranted to determine how
this SAR status correlates with the reading obtained using the Read TX Meteringcommand (above.)
Bit 7 indicates the current PTT status: 0 = Unkieyle= Keyed

O

O

O

O

Additional notes: "Won't | wear out my EEPROM?"

e No checksum is used on any of the datao it is impossible td'he '817 uses an EEPROM to store nonvolatile data.

be absolutely certain that the data read back émistitted to
the FT-817) is absolutely correct. For certaireptglly
"dangerous" commands (such as EEPROM Write) remem
thattwo bytesmust be written: The byte at the address tha
you wish to change, and the byte at that addressqgpie.
Additionally, when modifying single bits at an sfec
address, one must know what the data was prior to
modification.This requires that both bytes be reacprior to
writing them. It is strongly recommendethat before writing
any EEPROM data, you read the two potentially adddytes
several timeto make absolutely certain that they are corre
Keep in mind that it is possible to completely blaway the
radio's memories and configuration (including "waite
calibration" parameters) with the EEPROM write coamu!
When the radio is "busy"” (i.e. changing modes, bamditing
memories, someone is pushing buttons, etc.) it can
occasionally "miss" a command or corrupt the trattech
data. When querying the radio one should be awofatés anc
be prepared to re-read the data. When sendinghnenaad

This means that every time you change a settireg or
band, updated information is written to the EEPROM.

be
tAs it turns out, EEPROMSs have a limited number of

"write" cycles before they literally "wear out."
Typically, the lifetime is 1 million writes. Under
"good" conditions, however (i.e. normal room
temperature, normal voltage conditions) typical
EEPROMs will withstand 10 million or more writes
before they start to fail... According to the
fpanufacturer, at least...

What does this mean, then?

For 1 million writes to occur, you would have to tthe
same thing to cause a write to the same address, on
per second for 11 days: You are likely to weartbet
button before you wear out the EEPROM. Since the

iIifetime of the EEPROM in the typical '817 is likdb




that involves the radio changing its configuratitins a good pe closer to 10 million writes, the actual figusdikely

another command. This is particularly true of ccamts that
involve several bytes of data - such as readingebeive A computer, however, won't get tired as easilyyolir
frequency and mode. It is always a good ideadd the statuprogram does 10 writes per second, you may want to
of the radio back (after having modified it) to neadertain thateconsider how it operates if you are concerneditabo

the changes "stick." the EEPROM's lifetime:Do the math!

e If your computer program is keeping the serial perty "busy’
(i.e. requesting a lot of data) the radio may raspio
commands sluggishly, or it may even miss certaitobu
presses entirely. To be fair, you mueslly keep the radio
busy to cause this.

* | have noticed that the FT-817 will occasionallgpstesponding to serial port commands when tB€K function has
been enabled from the front panel. Power-cycligriadio will restore communications. | have netedmined if this
will also happen if th& OCK was software commanded, or if pressinglt®e&K button (to unlock the radio) will
restore communications.

e Some commands (such as frequency entry) may téke 40's of milliseconds to take effect, so be preg to simply
wait for the radio to finish.

The EEPROM Memory Map:

All of the nonvolatile parameters in the FT-817 st@ed in the EEPROM (which is why there is nbili battery in it).
The content of all of the memory locations is yebé determined (and probably can never be) besvatat are known for
certain are listed belowkor a list of EEPROM memory locations listed in addess order, go to theMlemory Map page.

The "factory calibration settings” (i.e. those dab&al by pressing the A, B, and C keys while powgtip the radio - and these
parameters are variously referred to as "soft catiitn settings" and the like) are stored in EEPROAMIdresses 7 through
82 correlate with menu items 1 through 76 (i.e. @dd the menu item to calculate the EEPROM addrddg®st of these
parameters range from 0-255 - a parameter whiateledes directly with the value stored in memo#yfew known
exceptions are as follows:

e Menu item 17 (VCC calibration) contains a repreagah of the voltage present at the moment that ites selected
in the "Soft Calibration" menu. Theetual calibration value is stored in memory location(BEX.)

e Menu items 75 and 76 (LSB and USB CP) This isespnted by a signed digit, with the MSB (highest bi
representing a negative number when it is sethilway a 1 = 1, and FF (hex) = -1.

Writing new values immediately affects the specifig parameter. That is, they take effect immediately In the case of
VFOs and memories, however, you won't see any effamtil you selectthat VFO/Band/Memory combination that you
have written.

Note: It is imperative that you record the valué @l 76 "factory calibration settings" prior to mesing with them!
Failure to do so may result in a poorly-functioningadio that needs to be sent back for recalibration

Additionally, many of the selectable menu itemsstoeed in EEPROM as well. When these values aitteew/updated, the
change ismmediate These are stored as followNote - These locations are believed to be correct, but since there are so
many, | may have made a mistake. Let me know if you find some errors:

Memory locations for Menu items
(Not it any particular order)



Byte Bit(s)
Function Address used Remarks (bit status)
(HEX) (7-0)
VFO-A/B 55 0  0=VFO-A 1=VFO-B
0 = IPO off, 1 = IPO on
Base address + 2 Note: The "Phantom" band is that "extra" HF bamat t
IPO On/Off 5 exists to allow tuning outside of amateur bands.
Refer to VFOM d .
forr;e;t(zfarther (m¥r::fo(;;e) Note: IPO, ATT, etc aren't actually available dvi BCB,
Air, 2 M, and UHF bands.)
ATT On/Off (Sam_e addresses as IPO, except tEat 0= ATT off, 1= ATT on
bit 4 is used)
Clar On/Off (Same addresses as IPO, except tgat 0 = Clar off, 1 = Clar on
bit 6 is used)
NBOn/Off 57 5  0=NBoff, 1=NBon
AGC Mode 57 1,0 00 =Auto, 01 = Fast, 10 = Slow=10ff
TX Power 79 (All bands) 1,0 00 = High, 01 =13, 102, 11=L1
DWOn/Off 79 '3 0=0ff1=0n
PRION/Off 79 4 0=PRIoff, L=PRIon
SCN (Scan) 79 6,5 | 00 =No scan, 10 = Scan up, 11 = Scan down
Mode
ART On/Off 79 7 0=oOff1=0n
Pwr Meter 58 1,0 00=PWR, 01 =ALC, 10 = SWR, 11 OM
BKOn/Off 58 5  0=BKoff, 1=BKon
KYROn/Off 58 4 0=KYRoff, L=KYRon
VLT On/Off 58 6 0=VLToff, 1=VLTon
DSP On/Off 57 2 0=DSPoff, 1=DSP on
CHG On/off 7B 4 0=0ff,1=0n
VOX On/Off 58 7 0=VOXoff, 1=VOXon
" 0 = Off, 1= On
NAR On/Off ~ Baseaddress +1 Note: The "Phantom" band is that "extra” HF bamat t
(CW, CWN, DIG exists to allow tuning outside of amateur bands.
Refer to VFO Memory record 4 . . .
Mode) format (farther down the page) Note that bits are allocated for this function eeenbands
where they are not used.
NAR On/Off Same addresses as NAR On/Off - _ _
(FM, FMN 3 0=0ff1=0n
CW Mode (above)
Mode)
SPLOn/Off  7A 7 0=0ff,1=0n
RPT Offset gw,\eﬂggsgﬁi )as NARON/Off -7 6 0 = Simplex, 01 = Minus, 10 = Plus, 11 = Nonetand Spli
Submenu Memory Locations:
Byte Bit(s)
Men_u # Address used Remarks (bit status)
(Description) (HEX) (7-0)
1-144 ARS 5F 6  0=ARSoff,1=o0n
2-430 ARS 5F 5  0=ARSoff,1=on
3- 9600 Mic (0-100) = 6C 6-0  Contains 0-100 (decimalpsplayed
4 - Disable AMIFM ¢4 7 0 = enable, 1 = disable
Dial
5- AM Mic (0-100) 68 60  Contains 0-100 (decimal)displayed
000 = 2.5 kHz, 001 = 5 kHz, 010 = 9 kHz, 011 = Hzk
Base address + 3 100 = 12.5 kHz, 101 = 25 kHz
6 - AM Ste 5.3 Note: The "Phantom" band is that "extra" HF bamat t
P Refer to VFO Memory record exists to allow tuning outside of amateur bands.
format (farther down the page) Note that bits are allocated for this function eeenbands
where they are not used.




0 -
HF
1-
6m
2-  0=Front, 1 = Rear antenna
FM
7 - Front/Rear Antenna 7A 3- (Note: Different "bands" are stored in different bit
Air locations as noted.)
4 -
2m
5-
UHF
8 - APO Time 65 2.0 000 = Off, 001 = 1 Hour, 010 = 2 Hours, etc. (ae bit
number from 0 to 6)
9 - ARTS Beep _ _ _
OfffRange/Al 5D 7-6 00 = Off, 01 = Range , 10 = All
10 - Backlight _ _ _
OfflOn/Auto 5B 7-6 00 = Off, 01 = On, 10 = Auto
11 - Bat-Chg 6/8/10 ¢, 7-6 00 =6 Hours, O1 = 8 Hours, 10 = 10 Hours
Hours
12 - Beep Freq _ _
440/880 Hz 5C 7 0=440Hz,1 =880 Hz
13 - Beep Volume . .
(0-100) 5C 6-0 | Contains 0-100 as displayed
00 = 4800 Baud, 01 = 9600 Baud, 10 = 38400 Baud.
égoocgg 438;6 (4800, 64 7-6 Note: If you can read this address, you probalobeay
' know what the baud rate is...
15 - Color _ _
Color1/Color2 5B 4 0 = Colorl (Blue) 1 = Color2 (Amber)
16 - Contrast (1-12) 5B  3-0 0010 = 1 through 1101 = 12
17 - CW Delay . . . J
(10-2500 ms) 60 (all) From 1 to 250 (decimal) with each step repn¢ing 10 ms
18-CW ID Offfon 5D 4 0=oOff1=0n
19 - CW Paddle 58 2 0 = Normal, 1 = Reverse
Normal/Reverse
20 - CW Pitch 5E 3.0 From 0 to E (hex) with 0 = 300 Hz and each step
(300-1000 Hz) representing 50 Hz
21 - CW Speed (4-60 62 5.0 From 0 to 38 (hex) with 0 = 4 WPM and 38 = 60 WPM
WPM) (each step = 1 WPM)
22 - CW Weight (1:2. = 4-0 From 0 to 14 (hex) with 0 = 1:2.5, incrementingdid
- 1:4.5) weight steps
From 0 to 67 (hex) with 0 = DCS code 023 and 6%)ke
Base address + 9 DCS code 754
Note: The "Phantom" band is that "extra" HF bameat t
23 - DCS Code Refer to VFO Memory record >0 exists to allow tuning outside of amateur bands.
format (farther down the page) Note that bits are allocated for this function evarbands
where they are not used.
6F is MSB and 70 is LSB with sign in bit 7 of theSH, in
24 - Dig Disp (-3000 t36F-70 (all) 10 Hz steps. l.e.
+3000 Hz) 0000 = 0 Hz, 0001 = +10 Hz, FFO1 = -10 Hz, 012C =
+3000 Hz, FED4 = -3000 Hz
25 - Dig Mic (0-100)  6A ' 6-0 | Contains 0-100 (decimad)displayed
. 000 = RTTY, 001 = PSK31-L, 010 = PSK31-U, 011 =
26 - Dig Mode 65 " USER-L, 100 = USER-U
27 - Dig Shift 6D-6E (al) | 6D is MSB, 6E is LSB. Sarftemat as #24
28-Emergency | 64 5  0=0ff,1=0n
29 - FM Mic (0-100) | 69 | 6-0  Contains 0-100 (decimalyizplayed
Base address + 3 000 = 5 kHz, 001 = 6.25 kHz, 010 = 10 kHz, 011 =512
30 - FM Step 2-0 kHz, 100 = 15 kHz, 101 = 20 kHz, 110 = 25 kHz, ¥130

Refer to VFO Memory record

kHz




format (farther down the page)

Note: The "Phantom" band is that "extra" HF bamat t
exists to allow tuning outside of amateur bands.

This value does not appear to

31-1D be stored in "reachable"
EEPROM.

32-Lock Mode | 5E ' 5-4 00 =Dial, 01 = Freq, 10 = Panel

‘33 - Main Step ‘ 5D ‘ 5 ‘ 0 = Fine, 1 = Coarse

34-MemGroup 65 4 0=0f\,1=0n

‘35 - Mem Tag ‘To Be Determined ‘ ‘

36 - Mic Key 68 7 0=oOff,1=0n

37 - Mic Scan 69 7 0=off1=0n

38 - Op Filter | 5E 76 00 = Off, 01 = SSB, 10 = CW

39 - Pkt Mic (0-100) 6B | 6-0  Contains 0-100 (decimaf)displayed

40 - Pkt Rate 5D 2 0=1200, 1=9600

41 - Resume | 5D 10 00 =Off, 01 =3 Sec, 10 = 5 Sk 10 Sec

A 24 bit number from with each count representiria
Base address + addresses F-11 Hz step (i.e. 10 Hz = 1, 10 kHz = 1000) represantip to
(HEX) a 99.99 MHz shift.

42 - Rpt Shift (all)  Note: The "Phantom" band is that "extra" HF bamat t
Refer to VFO Memory record exists to allow tuning outside of amateur bands.
format (farther down the page) Note that bits are allocated for this function eeenbands

where they are not used.

43 - Scope 5D '3 0=Cont, 1=Chk

‘44 - Sidetone ‘ 61 ‘ 6-0 ‘ Contains 0-100 (decimal) as alyspul

45 - Sql/IRF-G ' 5F 7 | 0=RF-Gain, 1 = Squelch

46 - SSB Mic 67 60  Contains 0-100 (decimal) as digsla
Base address + 3 00 = 1 kHz, 01 = 2.5 kHz, 10 = 5 kHz

47 - SSB Step Refer to VFO Memory record 7-6  Note that bits are allocated for this function eeenbands
format (farther down the page) where they are not used.

Contains 0-31 with 0 = 67.0 Hz and 31 = 254.1 Hz
Base address + 6 representing each of the standard 32 CTCSS tones.
48 - Tone Ere 40 Note: The "Phantom" band is that "extra" HF bameat t
q Refer to VFO Memory record exists to allow tuning outside of amateur bands.
format (farther down the page) Note that bits are allocated for this function eeenbands
where they are not used.
49 - TOT Time 66 40 | Contains 0-20 (with 0 = TOT Off)
50 - VOX Delay 64 4-0 0 = 100 Ms with each step representing 100 Mspuit=
2500 Ms

51 - VOX Gain 63 ' 6-0  Contains 1-100 (decimal) as digpt

52 - Extend 6B 7 0=0ff, 1=0n

53 - DCS INV 66 ' 7-6 00 =Tn-Rn, 01 = Tn-Riv, 10 = TRn, 11 = Tiv-Riv

Each step represents 10 Hz with the MSB indicasing
54-RLSB Car & (all) negative value. (From -300 to +300 Hz)

55-RUSBCar 72 ~(al)  Same format as #54

56 - T LSB Car 73 (al)  Same format as #54

57-TUSBCar 74 (all) Same format as #54

Miscellaneous memory locations:
Byte Bit(s)
Description Address |Used Remarks
(HEX)  (7-0)

Base address

VFO A/B, HOME, MTUNE, QMB,
+ addresses

MTQMB, and memory frequency storage

Refer to VFO Memory and Memory record formats

(alh (farther down the page)

A-D (HEX)
VFO A/B, HOME, MTUNE, QMB, Base address 2.0 Refer to VFO Memory and Memory record formats
MTQMB, and memory mode Storage  +0 (farther down the page)




0000 = VFO A/B, A=B, SPL; 0001 = MW, MC, TAG;
0010 = STO, RCL, PMS; 0011 = RPT, REV, TON;
0100 = SCN, PRI, DW; 0101 = SSM, SCH, ART,; 0110
= IPO, ATT, NAR; 0111 = NB, AGC; 1000 = PWR,
MTR; 1001 = VOX, BK, KYR; 1010 = CHG, VLT,

DSP; 1011 = TCH, DCH

Display menu (toggled using the "F" key) 76 3-0

Submenu selection (displayed holding th‘375 5-0 | Range from 0 to 38 (Hex) for menu items 1-57

"F" key)

FST (Fast Tuning) On/Off 57 7 0=0n, 1 =0ff

PBT On/Off 57 4 0 =0Off, 1=0n

Lock On/Off 57 6 0=0n, 1 = Off
0000 = 160 M, 0001 = 75 M, 0010 = 40 M, 0011 = 30

Band Seleciion - VFO A 59 30 . 1000 = 10 M, 1001 = 6 M, 1010 = FM BCB, 1011 =
Air, 1100 =2 M, 1101 = UHF, 1110 = (Phantom)

Band Selection - VFO B 59 7-4, Same as above

Mem/VFO status 55 7 0=Memory,1 =VFO AorB

Memory/MTUNE 55 5 0 = Memory, 1 = MTUNE

HOME select 55 4 0 = (Not home) 1 = HOME memory deléc

QMB Select 55 2 0 = (Not QMB) 1 =QMB

MTQMB Select 55 1 0 = (Not MTQMB) 1 = MTQMB

Voltmeter Calibration Factor 53 (all) '(Ij'ir;iskiisy .an "internal" value used to calibrate tbimeter

"Current” Memory Channel saved in

EEPROM. This is the memory channel

that will be "remembered" when the radiol4F (all)
is powered-up next time This is not

necessarily the_currentmemory.

0 = Memory 1, C7 (HEX) = Memory 200, M-PL = C8,
M-PU = C9

These two bytes contain the configuration of jursper
J4001-J4009. These bytes do not contain the bits
relating to these jumpers directly, but some sbrt o
calculated number indicating jumper configuration.
Known configurations are as follows:

J4005-J4009 jumpered: 0xD8, OxBF

When a "hard reset"” is done, these addresses gontai
something akin to a checksurif.the contents of these
. I " addresses is disturbed, the CPU will do a complete
EEPROM integrity "checksums 0-3 1) ! .
integrity ! ( )lnltlallzatlon of the EEPROM, erasing all
configuration, "soft calibration" values, and
memories. You have been warned!

Radio "version" configuration 4-5 (all)

VFO Memory Record Format (Preliminary):
VFO Memory records:

e For a list of EEPROM memory locations listed in addess order, go to theMemory Map page

e The first "VFO" memory record is at 7D (HEX) withe first 15 VFO A memories followed by the 15 VFO B
memories, separated by 26 bytes.

e Each record is 26 bytes long. There are 15 "bafodsach VFO (A and B) as follows:

o 160 M, 75 M, 40 M, 30 M, 20 M, 17 M, 15 M, 12 M, M, 6 M, FM BCB, Air, 2 M, UHF
o Phantom (This is an extra "HF" band to allow tunaugside an HF amateur band)
o Again, the "base addresses" of the VFO memory dscaray be found on the Memdwap page

e "MTQMB" "VFO memory" may be found at 40B (HEX)

e MTUNE "VFO memory" may be found at 425 (HEX). Timgemory seems to be "transient" - usually the "wagk
value is that of the associated VFOA/B and bandiioation.

¢ Note that the "tuning memories” (i.e. MTUNE, MTQM&3em to follow the VFO Memory Record Format (sdxet
below) rather than the Memory Record format above.

e Important: Do not write frequency information to the currently-selectedVFO. Because changes take effect
immediately whilst you are writing the new frequency - ondwo bytes at a time, ay - for an instant - be an
invalid frequency for that VFO/band combination. At timstant, the ‘817 may see it as invalid and oveentiwith a
default frequency. To update a VFO memory recdtt any information, it is suggested that you switch wifferent
VFO while you do it. Use bit 0 at Ox55 to detereirhange which VFO you are using before writing.to




VFO records are stored in the following format:

OS¢t Bitgs)
Description Used Remarks
base (7-0)
(HEX)
Mode o 5.0 000 =LSB,001=USB, 010 = CW, 011 = CWR, 100 = AM1 = FM, 110 = DIG,
111 = PKT (Note: WFM is represented as "FM" whenhe FM-BCB range.)
‘Unknown ‘O 7-3 ‘Unknown - probably unused
‘Unknown ‘1 2-0 ‘Unknown - probably unused
Nar On/Off (FM, _ _
FMN Mode) 1 3 0=0ff,1=0n
Nar On/Off (CW, _ _
CWN, DIG mode) 4 0=0ff1=0n
‘Unknown ‘1 ‘5 ‘Unknown - probably unused
‘RPT Offset ‘ 1 ‘ 7-6 ‘ 00 = Simplex, 01 = Minus, 10 = Pllts= Nonstandard Split (using separate TX fi
Tone/DCS Select 2 1-0 00 = Off, 01 = Tone (tx), 10on& + Tone Squelch, 11 = DCS
‘Unknown ‘2 3-2 ‘Unknown
Att On/Off 2 4  0=AttOff, 1=AttOn
PO On/Off 2 5 0=IPOOff,1=IPOOn
‘Unknown ‘2 7-6 ‘Unknown - probably unused
FM Step (Menu # 3 2.0 000 = 5 kHz, 001 = 6.25 kHz, 010 = 10 kHz, 011 s51Hz, 100 = 15 kHz, 101 = 20
30) kHz, 110 = 25 kHz, 111 = 50 kHz
AM Step (Menu #6) 3 5.3 (k)g(; = 2.5 kHz, 001 =5 kHz, 010 = 9 kHz, 011 = H¥k100 = 12.5 kHz, 101 = 25
ASWS)B Step (Menu# 5 7-6 00 =1kHz, 01 = 2.5 kHz, 10 = 5 kHz
‘ Unknown ‘ 4 ‘ ‘ Unknown
‘ Unknown ‘ 5 ‘ ‘ Unknown
CTCSS Tone Freq 6 4-0 Contains 0-31 with 0 = 67.0 Hz and 32 = 254.1 Hresenting each of the standard
(Menu #48) 32 CTCSS tones
‘Unknown ‘6 7-5 ‘Unknown
DCS Code 7 60 Contains 0-67 (HEX) with 0 = DCS C0@8, 67 (HEX) = DCS code 754
‘ Unknown ‘ 7 ‘ 7 ‘ Unknown
The RIT offset is stored as a signed number inliytes ranging from -999 to 999
RIT Offset 8-9 (all) representing -9.99 to +9.99 kHz offset. The MSBHuhe sign) is stored in the lowe
byte (8) and the LSB is in the upper byte (9.)
Freqguency is stored in a binary format with the MBBhe lower byte (A) and the LS
in the upper byte (D)
RX Frequency AD (@) Example: A value of 02 97 F2 19 (HEX) translawd3512345 (decimal) and thus
display frequency of 435.12345 MHz.
‘Unknown ‘E ‘ ‘Unknown - probably unused
Repeater offset F11  (al) A 24 bit number with each count representing a 2Gtdp (i.e. 10 Hz = 1, 10 kHz =
(Menu #42) 1000, etc.) representing up to a 99.99 MHz shift.
‘Unknown ‘12-19 ‘ ‘Unknown - probably unused

eq)

B
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Memory (not VFO) Record Format (Preliminary):

Memory records:

e For a list of EEPROM memory locations listed in addess order, go to theMemory Map page
e Memory 1 begins at 484 (HEX) and each memory castab bytes. There are 202 memories - 200 memugitss
"M-PL" and "M-PU". To find the address of a memaung the following procedure:
o The base address of the desired memory may bdat@idby taking the memory number, subtracting one,
multiplying by 1A (HEX) and then adding 484 (HEXRefer to the chart below for the offset to theirdes

information.

e There are 4 "HOME" memories:

o HF: 389 (HEX)

o 6 M: 3A3



o 2M: 3BD
o UHF: 3D7

e "QMB" Memory may be found at 3F1 (HEX)

e Important: Do not write information to the currently-selectad Memory. Because changes take effisstnediately
whilst you are writing the new frequency - onewo bytes at a time, ihay - for an instant - be ainvalid frequency
for that VFO/band combination. At this instantetB17 may see it as invalid and overwrite it vattefault
frequency. When modifying a memory, it is best smotch to VFO mode, abere is no known way to accurately
determine which memory us currently in use.

¢ Note that the "tuning memories" (i.e. MTUNE, MTQM8em to follow the VFO Memory Record Format (selew)
rather than the Memory Record format.

¢ Beginning at 0x450, there is a bitmap, one memenyit, indicating which memories are used, andchvizire
hidden. For example, the bit corresponding withmaoey 1 is bit 0 at 0x450, memory 2 is bit 1 at 0848&tc. The bit is
set (1) if it is to be visible, and clear (0) ifistto be hidden. For a memory to show up, thisrhist be set.

Memory records are stored in the following format:



0TSt Bitgs)
Description Used Remarks
base (7-0)
(HEX)
Mode 0 2.0 000 = LSB, 001 = USB, 010 = CW, 011 = CWR, 100 = A1 = FM, 110 = DIG,
111 = PKT (Note: WFM is represented as "FM" wirethe FM-BCB range.)
‘Unknown ‘O 4-3 ‘Unknown
0 = 6 Meters and above, 1 = Below 6 meters (N&beact purpose of this bit is
HF/VHF (?) 05 known) ( purp
‘Unknown ‘O ‘6 ‘Purpose unknown, but occasionally used
‘TAG On/Off ‘0 ‘7 ‘ 0 = Memory frequency displayed, 1 = MemnTag (Label) Displayed
000 = HF, 001 =6 M, 010 = FM BCB, 011 = Air, 10@#Meters, 101 = UHFNote:
Frequency Range 1 20 These bits must be appropriately set when loadiedgrequency.
NAR On/Off _ _
(FM, FMN Mode) = 3 0=0f1=0n
NAR On/Off
(CW,CWN,DIG 1 4 0=0ff,1=0n
Mode)
UHF/NOtUHF (?) |1 5  0=<UHF, 1=UHF (Note: Exactrpose of this bit is unknown)
‘RPT Offset ‘ 1 ‘ 7-6 ‘ 0 = Simplex, 01 = Minus, 10 = PldsflNonstandard Split (using separate TX freq)
Tone/DCS Select 2 1-0 00 = Off, 01 = Tone (tx), 10on& + Tone Squelch, 11 = DCS
‘Unknown ‘2 3-2 ‘Unknown
ATT On/Off 2 4 0=ATTOf, 1=ATT On
PO On/Off 2 5 0=IPOOff, 1=1POOn
‘ Unknown ‘2 ‘ 6 ‘ Unknown
‘Memory Skip ‘ 2 ‘ 7 ‘ 0 = Memory Active, 1 = Memory Skip
EM Ste 3 2.0 000 =5 kHz, 001 = 6.25 kHz, 010 = 10 kHz, 011 51z, 100 = 15 kHz, 101 = 20
P kHz, 110 = 25 kHz, 111 = 50 kHz
AM Step 3 £a glc_)'(; = 2.5 kHz, 001 = 5 kHz, 010 = 9 kHz, 011 = HYk100 = 12.5 kHz, 101 = 25
SSB Step '3 7-6 00=1kHz, 01=2.5kHz, 10 =5kHz
Unknown 4 Purpose unknown, but occasionally used
p y
Unknown 5 Purpose unknown, but occasionally used
p y
CTCSS Tone Freq. 6 4-0 Contains 0-31 with 0 = 67.0 Hz, 31 = 254.1 Hz, espnting each of the standard 32
CTCSS tones.
DCS Code 7 60 Contains 0-67 (HEX) with 0 = DCS C0#8, 67 (HEX) = DCS code 754
‘ Unknown ‘7 ‘ 7 ‘ Unknown
The RIT offset is stored as a signed number inliytes ranging from -999 to 999
RIT Offset 8-9 (all) representing -9.99 to +9.99 kHz offset. The MSBHuhe sign) is stored in the lower
byte (8) and the LSB is in the upper byte (9.)
Frequency is stored in a binary format with the M8Bhe lower byte (A) and the LSB
in the upper byte (D)
RX Frequency AD (@l Example: A value of 02 97 F2 19 (HEX) translate43512345 (decimal) and thus a
display frequency of 435.12345 MHz.
When a nonstandard split is used, these bytesioathta transmit frequency in the
TX Freauencyor same format as above.
Re eat(lr offsg_ E-11 (alll) When a standard (or no) offset is used, these bgtesin the offset specified in menu
P item #42 in that same format in bytes F-11 (HEX).
(Refer toRPT Offset - bits 7-6 in byte 1 of the memory record)
Label ‘ 12-19 ‘ (all) ‘ 8 ASCII Character label. Unused roges contain Oxff.
Notes:

* There are a few parameters that aren't used insinces. Case in point: Memory locations asemed
for AM step size even in the FM BCB, even though Addde is not possible. Other instances are hits fo
the setting of IPO and ATT status on bands abaveters. These bits have no effect.

¢ Various parameters may be stored in several pfacekfferent bands and it is believed that mosthafse
parameters are represented.

¢ Setting values outside the specified ranges mag hapredictable results.



If you determined that any of the above data isrirect or incomplete (very likely...) please let kmow.
Those entries marked with an asterisk (*) are sutdpetheir function - further investigation is wanted.
Attempts to write frequencies into memory thatiasalid will result in that memory's content beiset to
a default value (e.g. 7.00000 MHz, LSB for HF, Jetc.

All entries in an unused (blank) memory contain(REX)

Attempts to change to a memory containing no inffam will result in memory 1 being selected instea
Frequency ranges are as follows:

HF: 33 MHz and below

6 M: From 33 MHz to 56 MHz

FM-BCB: 76-108 MHz

Air: 108-137 MHz

2 M: 137-154 MHz

UHF: 420-470 MHz

[¢]

O O O O O°O

For an EEPROM Memory Map of the FT-817, go to theeEPROM Memory Map page. This list
shows known EEPROM addresses in ascending order.

To be included in the future:

¢ How the CLONE mode works? It should be pointedthat with the above information, using the CLONEd®a with
a computer is really pointless! Nevertheless, radybfigure out the format some day...

Wish list:

¢ I'm looking for a command that can "peek" at vasimuternal CPU parameters, such as RAM locatides, lehave yet
to find a way to do this.

¢ It would be nice to be able to directly read thewt A/D converter values for things like RF powfargard and
reverse) as well as voltage, PA current, and theegr with better than 4 bit resolution. Agaimalve yet to find a
way to do this.

Miscellany:

e The CLONE mode always operates at 9600 baud, ntemahat the interface baud rate is set to.

¢ Note: The PBT (IF Shift) does NOT appear to beeston EEPROM memory and there does not appea sm sort
of command available to change/read it.

* It does not appear to be possible to read the etdnvia the serial port.

Known Issueqas of 28 January, 2002):

* Bits that control/switch various VFO and Memory rasdire not well documented. The truth table/lofibeir
operation needs to be further examined.

e The memory location containing the bits showingahhiemories are used/erased is known, but yet ttotiemented
here.

e There is no known way to tell which memory is cathgselected. Memory 0x44F only tells which meynaill be
selected when the radio powers up next time (iis.lipdated when the radio is powered down.)

¢ The setting of menu item #31 (The CW ID) doesrensé¢o be stored anywhere in the EEPROM - it wagmbe found
even in an EEPROM read via an outboard programriés. possible that this is stored in an availaiieCPU
EEPROM.

Work continues on this page - please revisit soon!
Note: CAT (in this context) is a trademark of Yag¥ertex Standard Co. Ltd.

Notice: The information contained on this and relatedegag believed to be accurate, but no guaranteesxgressed or
implied. The information on this and related pasfesuld be considered to be "as-is" and the usmnipletely responsible
for the way this information is usedf you find information that you believe to be incarect, or if you discover something
new, please report itvia_ email.

Go to The KA7OEI FT-817 "Front Page" - This is, well, the "front" page of the '817 pageseh..

Any comments or questions? Send an email!

This page maintained by Clint Turner, KA7OEI. (Cgpdght 2001-2004 by Clint Turner)



