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1. Cauti on

1.1 Notices
A The unaiesmtead and under s trwootdi cantsinaionh at h b e ft cheee RUFSTIFIEgE r i e
sens.or s
A This manuadlinstaVvéms i on, 0 p earnadird eornii mgs prermdf® H tcrad @ roine s
sensors.
1.2. Warning
A Do not i nst adH/ Sl&amd oaopdrmatte i s caomegetdsor | acking
A Do motsassemépeai oprtfher semy.dphlirsporsagy cause irreparabl e
and void t.he warranty
&Alwatyaslpayla)mmlied to the F/ T sensor into considerat:i
A Do not exert excessive forces or tormeasuoamdhiE asiare:
damage to thefoeeamsapp! Whae nt o tiheex esretnesdo ran ttolreguseensor
Make sure al/l componegatayoWwi forarepgdadh.davkwemmpuienent of
exceeds ,tihiss Imany tresult in incorrect meRelUSEeecnd.o@n of
PerfocmaSpecifications
A g the sensor experiences a asnuddidrendtinteyasigres arnd st etnmepr
correctioayfeat urommgmr functienrabircesetPRpomsnatwr guid d
sender not subjemrdand®esmpedanure and humidity.
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2. Il nstall ati on
2.1. Overview
Item RFT40-SA01 RFT44-SB01 RFT60-HAO1 RFT64-SB01
Product Image g g
Hollow Core 0
Dust Seal o] 0

Overload Protection

Item RFT76-HAO1 RFT82-HA02 RFT80-6A01 RFTEC-02

Product Image

Hollow Core 0 0 0
Dust Seal
Overload Protection 0] o] 0

EtherCAT
Package
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2.2. Power Supply Specifications

Item RFT Series
Input voltage 5v DC
Max. power consumption 0.5W
) Input voltage tolerance: 010%
Warning . L
The F/T sensor may be damaged if input voltage ex ceeds the limits .
2.3. Wiring

Wi rioffgthe default sensor cabl e

Shield
line

A Semg out putmaiynatvaer d iafcfeer ent mappi sgnthen wieiean wi rRl e@$ ® r ma

wi cel or matches a correct function while connecting to
CAN GND VCC(5 CAN_H| CAN_L ( NC) (NC)
RS2 32 GND VCC( 5 TX RX (NC) (NC)
RS4 22 GND VCC( 5 TX+ TX R x RX+
usB GND VCC(5 D- D+ (NC) (NC)

A FoCGAMNd RS2 he lasted c oatneercrii nalf orre ;iog tmar 0 p etrheet is@m,e snedd a L
have tenmryni nal resistor inside

A Thehisel d sl icrmen n & hieretde rt roa | GNDt d$a@aviet t deaddanoyxronwradc i de .

A FOoRS232hrRX from one device should govedrosa he TX of the of
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Wiri mgpboft scabl e

Robot cables with resistance to bending and twisting : left (2-pair), right (3-pair)

A Sensor out pmay ihnatveer faacdei f f er ent mapping between wire col

wire color matches a correct function while connecting
OUTPUT | NTE_ WHI TE| YELOW ORANGE-
CAN GND VCC(5 CAN_H| CAN_L ( NC) (NC)
RS2 32 GND VCC(5 TX RX (NC) (NC)
RS4 22 GND VCC( 5 TX+ TX R x RX +
USB GND VCC(5 D- D+ ( NC) (NC)

A For RET82RMmMD&®BIHLoOt cables are used by default, and opti
A 2pair robot cablRS23RSULLd fainndt @BSMBaces .

A 3pair robot cab422iisntusrefdadero mRISy.
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3. Operation

3.1 F/T Sensor Output Interfaces

CAN(Control Area Networ k)
RS232

RS4 22

USB( Virtuarlt )COM p

Et her(@QWAT an external boar d)

3.2. Communication Packets

CommaRdcket
A Toransminmandhr/ Sensor
A Tosepar amettenfreé Temsor

The sizpaollethrbads on siemtes fechedSpeth i Pmcked Structure

The sidaé¢ abiff8i ydil e s

esponse Packet

Toeced esponsemETsensor

Toaeceithe resuprnoodse diaddpremamad ket

The sizpaoletbbeds on idmat ear foad ¢dsefc tri eofner3 .t50 Packet Struct.

D D TP < v D I

The sidae¢ abiffsi glbe b

3.3. Basic Operation

Noti ces

A A udars t o hsee ncdo mSnaardtD #FCaTE @um or der &od meaeoaraceedor gqa¢ a
from the senstore sF@hTh e siwddseeanf tagprp| po wgr

A ThE/ Bnsoan saveparuamsendgswmigch i s valid dmen after reboof

E  However, the sensor does not save the following commands: Start F/T Data Output , Stop F/T Data Output,

and Set Bias.

A The foll owi mploygommandauemagabf enge anddatFad@atOasp uSt ogpn d
SeBi as

E The rest of commands are available in idle state or after executing the command of rStop F/T Data
Output Stop R.

How to measuobpgquéofrcemé&t heef amelnttsiomg wi t h d

A St epSelndectommard tl rFa ta tCaut p[uGo mma n d {0xAB ).3

A St epReeéfvoracnedor qud rcbat @ he sensor.

How to measure forcepaw dama gue after setting

A StepSelnd a command for parameter Seet i iPmqgHohf it thiet isemsor .
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wa s an

wa s an

A St epRe&cencerrespresgiongetapnadc keheck whether there
command.
A St epSeddectommamSlt F/a¥atCaut put
A St epRed.eive force famamttoh e uee =xad ra.
., How stea par amteitlea@ mefaosracnetbm @.u e
A StepSelntdhe commaRAD&t®w o P[uGo mma n d 20xEC ) 3
A StepSenal command fparameteng a
A St epRe&cenverrespoasipmmgseampdhckbeck whether there
command.
A St epSedndectommamSlt F/a¥atCaut put
A StepResc.ei ve force famam ttolr g usee Msad ra.
, How to setmeédsawsr iwthg [feorce and torque
A St epSeln.dectommaimit F/aa tCaut p[lu@o mma n d (0xEB ).5
A StepSend the Sedmas@onmimand [0xD) F
A St epRex.eive force famamttoh e uee =xad ra.
3.4. Default Setting of Communication
Default Values
Item Remarks
CAN UART
Filtering Filter OFF Filter OFF
Data Output Rate 200Hz 200Hz
Receiver ID : 100(0x64)
Message ID Transmitter ID #1: 1(0x01) N/A CAN only
Transmitter ID #2: 2(0x02)
) Baud Rate: 115,200bps
CAN 2.0 A, B Compatible )
o » » 1 Stop Bit
Communication Identifier: Standard Identifier .
) ] No Parity
Setting Bit Rate: 1Mbps
] No Flow Control
Size of Data: 8 Bytes .
Data Length: 8 Bits
6wh. he¢h! { Lb/ ® GO PNRPO20G2dzad02Y
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3.5. Packet Structure

3.5.1. Packet Structure of CAN Interface
Inter-Frame Space

Inter-Frame Space Data Frame (Standard identifier) or Overload Frame
> 44 + 8" N -
Arbitration Field Ctrl Field Data Field CRC Field Ack2|=ield
-——32— >+ 6>+ §"N—»e——16 77—
| ‘ ‘ ‘ DLC ? CRC ‘ U ‘ EOCF
5 cye :
@ o= ?
Message ID Data Field

A Themessage stasuabhd@feMofmmuni catsbhown in the figure above.

E  Maximum data field size of a CAN packet is 8 bytes.
A Theorardasensor wyds ttriagmiecs dijffjeadadt adf 6ANMbacket .

A The commazkadpdmessddgleo send 1 bytoethemmamdcor .

E Receiver D of CAN communication is a message ID for receiving commands.
E  The default receiver ID is 100 (0x64).

E Referto Section 3.6 Packet Definition for more information .
A Thesmponseckrggedsmessage I Bcbiyveastl®d from ltheotstesarsowor ds,

of two sequential CAN packets.

E  Transmitter ID #1 and transmitter ID #2 are message IDs for the two sequential CAN packets, respectively.

E  The default t ransmitter ID #1 is 1(0x01).

E  The default t ransmitter ID #2 is 2(0x02).

E 8 bytes data in a CAN packet with transmitter ID #1 occupies Data 1- Data 8 of the response p acket

data field.
E 8 bytes data in a CAN packet with transmitter ID #2 occupies Data 9 f Data 16 of the response p acket
data field .

3.5.2. Packet Structure of UART interface

A Command Packet Structure

SOP Dala e Check EOP
ecksum
i [ ows

85(0x55) Command Data Field 170(0xAA)

A Response Packet Structure

SOP Data Ficld Check EOP
ecksum
T O YT

85(0x55) Response Data Field 170(0xAA)

A RS232 RS8422nt esutaiclbAR®Bommuni.cati on
A UARpPpacketuwrsé conSOBR@t St aft Of Packet) anH®HtP4§ ERidekdd,) PGlte c k-

E The size of SOPfield is 1 byte, itis fixed to 85(0x55).

ewh. he¢h! { Lb/ ® G ONRO202dza ®0O2Y p  &dzLIL
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The size of EOP field is 1 byte, itis fixed to 170(0xAA).
The data field of the command packet has 8 bytes length.
The data field of the response packet has 16 bytes length.

m m M

The size of the c hecksum field is 1 byte, the checksum value is summation of each data in data field.
3.6. Packet Definition

3.6.1. Summary of command packets

Commana | Compand [ No.of | wi Fesponse

Read Model Name 1(0x01) 0 Yes

Read Serial Number 2(0x02) 0 Yes

Read Firmware Version 3(0x03) 0 Yes

Set Communication ID 4(0x04) 3 Yes CAN only

Read Communication 1D 5(0x05) 0 Yes CAN only

Set Baud-rate 6(0x06) 1 Yes UART only

Read Baud-rate 7(0x07) 0 Yes

Set Filter 8(0x08) 2 Yes

Read Filter Setting 9(0x09) 0 Yes

Read F/T data (once) 10(0x0A) 0 Yes

Start F/T Data Output 11(0x0B) 0 Yes

Stop F/T Data Output 12(0x0C) 0 No Available even during data output
Reserved 13(0x0D) N.A. N.A.

Reserved 14(0xO0E) N.A. N.A.

Set Data Output Rate 15(0x0F) 1 Yes

Read Data Output Rate 16(0x10) 0 Yes Available even during data output
Set Bias 17(0x11) 1 No

Read Count of Overload | 15(0x12) 0 Yes

3.6.2. Read Model Name
A Data fdoemd palé¢ k(eBtb)y t e (XX : Don't c.

Data Field
—on | o2 | o | o [ o5 [ o5 [ o [ oo
ID XX XX XX XX XX XX XX
E ID:CommandID= 1(0x01)
A Data frespdpackkeltéhyt e

Data Field

Y R
I 28 0 21
R10 R11 R12 R13 R14 RI15

E ID:Response ID = 1(0x01) <same with command ID>
E R1~R15: Model name in ASClicode

3.6.3. Read Serial Number

ewh. he¢h! { Lb/ ® G ONRO202dza ®0O2Y p  &dzLIL
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A Data field of (8dbwma&nd packet (XX : Don't c:

Data Field
—on | 2 | o | o | o5 | o5 | o | o _
ID XX XX XX XX XX XX XX

E ID:CommandID= 2(0x02)

A Data frespdpasckk(elté hyt e

Data Field

o1 [ o2 [ o3 [ o% [ 05 [ s [ o7 | o8 | oo [ 010 [ it [ o1z [ o35 [ oue [ o3 [ oo
1D R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 R13 R14 R15

E ID:Response ID = 2(0x02) <same with command ID >
E R1-~R15:S/N in ASCllcode

3.6.4. Read Firmware Version
A Data fdoeimd palé¢ k(eBtb)y t e (XX : Don't c
Data Field

o [ o [ s [ o | o [ o | o | o5
ID XX XX XX XX XX XX XX

E ID:CommandID= 3(0x03)

A Data frespdpasckk(elté hyt e

Data Field

o1 [ o2 [ o3 [ o% [ 05 [ 5 [ o7 | o8 | oo [ 010 [ out [ o1z [ o33 [ oue [ o3 [ o6
ID R1 R2 R3 R4 R5 R6 R7 R8 R9

R10 R11 R12 R13 R14 RI15

E ID:Response ID = 3(0x03) <same with command ID >
E R1~R15:Firmware Version in ASCllcode

3.6.5. Set Communication ID (for CAN only)

A Data fdoenma palé k(eBth)y t e

Data Field
i | 2 | o | o o5 | oo [or oo
ID Receiver ID Transmitter ID#1 Transmitter ID#2 XX XX XX XX
ID : Command ID = 4(0x04)
Receiver ID: ID of Force/Torque sensor
Transmitter ID #1: the first message ID for transmitting two sequential messages
Transmitter ID #2: the second message ID for transmitting two sequential messages
Allowable range of ID : 1(0x01) ~ 255 (0xFF)
Note that Receiver/transmitter IDs must differ from each other.

m- m m m m

A Data frespdpascekeltéhyt e
Data Field

(o1 [ 02 [ 5 [ 0% [ 05 [ o5 | o7 [ os [ oo [ o0 [ o2t [ o2 [ o [ oue [ o35 [ o3

ewh. he¢h! { Lb/ ® G OPNRPO202dzad02Y p & dzLJL
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ID R1 R2 XX XX XX XX XX XX XX XX XX XX XX XX XX
E ID:Response ID = 4(0x04) <same with command ID >
E R1:Result of command processing [1(0x01) : success 0(0x00) : failure]
E R2:Referto Section 3.6.19 Error Codes

3.6.6. Read Communication ID (for CAN only)
A Data fdoenmd palé¢ k(eBth)y t e (XX : Don't ¢
Data Field
o [ o2 | o [ oo | o [ o | o | oo |
1D XX XX XX XX XX XX XX
E ID:Command ID = 5(0x05)
A Data frespdpasckk(elté hyt e

(01 [ 02 [ 03 [ o+ [ o5 [ o [ o7 | os [ oo [ o1 o2z [ ow2 [ o3 [ oss [ ois [ oss.
ID R1 R2 R3 R4 R5 R6 XX XX XX XX XX XX XX XX XX
ID : Response ID = 5(0x05) <same with command ID >
R1: Current receiver ID
R2 : Current transmitter ID #1
R3 : Current transmitter D #2
R4 : Receiver ID to set

R5 : Transmitter ID #1 to set
R6 : Transmitting ID #2 to set

m m m m oo m I

Note that new receiver/transmitter IDs(R4~R6) are applied at next reboot of the sensor

3.6.7. Set Baud-rate (for UART only)
A Data field of (Bdjymand packet car e)

-—---“-“
ID Baud-rate parameter
E ID:CommandID = 6(0x06)

E Baud-rate parameter
A CAN: 1Mbps, fixed
A UART [Default 0(0x00): 115,200 bps]

E;g%é?é? Baud-rate (bps)
0(0x00) 115,200
1(0x01) 921,600
2(0x02) 460,800
3(0x03) 230,400
4(0x04) 115,200
5(0x05) 57,600
ewh. he¢h! { Lb/ ® G ONRO202dza ®0O2Y p  &dzLIL
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A Data frespdpaeckkeltéhyt e

Data Field
o [ o2 [ 03 [ o+ | 5 [ 5 [ o7 [ o5 | o5 om0 | owt [ oz [ 015 | o1 [ o [ o1
ID R1 R2 XX XX XX XX XX XX XX XX XX XX XX XX XX

ID : Response ID = 6(0x06) <same with command ID >

R1 : Result of command processing [1(0x01) : success 0(0x00) : failure]
R2 : Refer to Section 3.6.19 Error Codes

m m s m

Notice s
- Note that b aud-rate is related to available data output rates.
- Refer to Section 3.6.16 Allowable Data Output Rate

3.6.8. Read Baud-rate
A Data fdoema palé¢ k(eBth)y t e care)

Data Field

D1 D2 D) D4 D D7

6I
><I
X
><I
ol
><I
x
><I
8 &
XH
X
><I
x
XH
x

E ID:CommandID= 7(0x07)
A Data frespdpaeckk(elté hyt e
Data Field
(01 [ 2 ] 03 [ o+ [ o5 [ o6 [ o7  0a | 09 [ ou0] our [ o3z [ o1 [ 3e [ ous [ ons|
ID R1I R2 XX XX XX XX XX XX XX XX XX XX XX XX XX
E ID: Response ID = 7(0x07) <same with command ID>
E R1:Current baud-rate

E R2:Baud-rate to set at next reboot of sensor

3.6.9. Set Filter

A Data field of (8Bbjymaend packet (XX : Don't ¢

Data Field
XX XX

. Filter
ID Filter Type Parameter

I
>|<I
X N
><I
> (&

E ID:CommandID= 8(0x08)

E  Filter Type
A 0:Nofilter, 1: 15t order low-pass filter
E  Filter Parameter

Filter Type Filter Parameter Cutoff Frequency [HZz]
0(0x00) 0(0x00) No filter
1(0x01) 0(0x00) No filter
1(0x01) 1(0x01) 500
1(0x01) 2(0x02) 300
1(0x01) 3(0x03) 200
ewh. he¢h! { Lb/ ® G ONRO202dza ®0O2Y p  &dzLIL
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1(0x01) 4(0x04) 150
1(0x01) 5(0x05) 100
1(0x01) 6(0x06) 50
1(0x01) 7(0x07) 40
1(0x01) 8(0x08) 30
1(0x01) 9(0x09) 20
1(0x01) 10(0x0A) 10
1(0x01) 11(0x0B) 5
1(0x01) 12(0x0C) 3
1(0x01) 13(0x0D) 2
1(0x01) 14(0XOE) 1

A Data frespdpaeckkelté hyt e
Data Field
(: [ 02 [ 03 [ 0 | 05 | 06 | o | 08 | 09 [ owo | o 01z [ o33 [oue [ o5 | oss |
ID RL R2 XX XX XX XX XX XX XX XX XX XX XX XX XX
E ID:Response ID = 8(0x08) <same with command ID>

E R1:Result of command processing [1(0x01) : success 0(0x00): failure]
E R2:referto Section 3.6.19 Error Codes

3.6.10. Read Filter Setting

A Data field of (8Bdjymand packet

Data Field

D4

E ID:CommandID= 9(0x09)
A Data fieldpatkkébhpbase
Data Field
(01 [ 2 ] 03 [ o+ [ o5 [ o6 [ o7 [ 0a | 09 [ ou0] our [ o3z [ o1 [ ae [ o1 [ ons|
ID R1I R2 XX XX XX XX XX XX XX XX XX XX XX XX XX
E ID: Response ID = 9(0x09) <same with command ID>
E R1:Filertype

E R2:Filter parameter
3.6.11. Read F/T Data (once)

A Data field of (8Bdjymand packet

Data Field

E ID:CommandID= 10(0x0A)
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A Datfa el d

of

r e(slpéobnystee packet

Data Field

o1 [ o2 [ 55 [ o7 [ 05 [ o8 [ o7 [ os [ os [om0]
1D R1 R2 R3 R4 R5 R6 R7 R8 R9

R10 R11

R12

R13 XX

XX

C?2B¥E 2 0

E ID: Response ID = 10(0x0A) <same with command ID>
E R1~R12: Each value of the force and torque is composed of 2byte(signed short)
é\ R1 : Fx's upper byte, R2: Fx's lower byte
A R3:Fy's upper byte, R4 : Fy's lower byte
A R5:FZz's upper byte, R6 : Fz's lower byte
A R7:Tx's upper byte, R8: Tx's lower byte
A R9:Ty's upper byte, R10 : Ty's lower byte
A R11:Tz's upper byte, R12: Tz's lower byte
E Howto convert to force and torque values
- G
Y 1 1 ’
Upper byte ' | Casting ! ' | Force =raw/DF
1 it Sttt 1
. . ‘\ . 1 .
unsigned bt “~| el = 256 x [upper byte] + [lower byte] = raw |, float 32bit
I 1
1
Lower byte ,: unsigned 16bit signed 16bit} | Torque =raw/DT
unsigned 8bit float 32bit
E R13: Status of Overload
Status of Overload
- - Bit5 Bit4 Bit3 Bit2 Bitl Bit0
Bit7 Bit6
! ! (F) (Fy) (F2) (%) (Ty) (T2)
Reserved | Reserved 0/1 0/1 0/1 0/1 0/1 0/1
A If each components of force and torque exceed its rated load capacity by more than 20%, the
corresponding bit is set to 1, and reset to 0 if not.
E Divider DF, DT
Divider
Model DF DT
RFT40-SA01 50 2000
RFT44-SB01 50 2000
RFT60-HAO1 50 2000
RFT64-SB01 50 2000
RFT76-HAO1 50 2000
RFT82-HAO02 50 1000
RFT80-6A01 50 1000
e6wh. he¢h! { Lb/ ® GO PNRPO20G2dzad02Y
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3.6.12. Start F/T Data Output

A Data field of (8Bbiwmand packet

Data Field
D4 D D
ID XX XX XX XX XX XX XX
E ID:CommandID= 11(0x0B)

D) D

I
I
I
I

K]

A Data field of(iLehpbase packet

Data Field
(01 [ 02 [ 03 [ 03 | 05 [ 06 [ o7 | o8 | 09 [ oo o] 012 [ 035 [ o1 [ 015 | oss|
ID RT R2 R3 R4 R5 R6 R7 R8 R9 XX XX

R10 R11 R12 R13

E ID:Response ID = 11(0x0B) <same with command ID>

E R1~R12: Eachcomponents of force & torque are composed of 2 parameters as follows:

A R1:Fx's upper byte, R2 : Fx's lower byte

A R3:Fy's upper byte, R4 : Fy's lower byte

A RS5:Fz's upper byte, R6 : Fz's lower byte

A R7:Txs upper byte, R8 : Tx's lower byte

A R9:Ty's upper byte, R10 : Ty's lower byte
é\ R11 : Tz's upper byte, R12: Tz's lower byte
A

Refer to Section 3.6.11.Read F/T Data to get real force & torque values.
E R13: Status of Overload , refer to Section 3.6.11.

3.6.13. Stop F/T Data Output

A Data field of (Bdjymand packet

Data Field
I R N Y - I -
ID XX XX XX XX XX XX XX
E ID:CommandID = 12(0x0C)

A Data field of response packet
E  This command is not followed by any response packet.

3.6.14. Set Data Output Rate
A Data field of (8Bdjymand packet

Data Field

I I I T
1D Output Rate Parameter XX XX XX XX XX XX

E ID:CommandID = 15(0x0F)

E  Output Rate Parameter

A Default: 0 [200Hz]
A  Refer to Section 3.6.16 Allowable Data Output Rate

A Data fieldpatkteébhpbase

Data Field

o1 [ o2 [ 03 [ o+ ] 05 [ o6 [ o7 [ 03 ] os [ oo [ ous [ oiz [ o3 [ oue [ o [ose_

ewh. he¢h! { Lb/ ® G OPNRPO202dzad02Y p & dzLJL
17



ROBOTOUS WCENX 83 ' EAa C2RX¥E 203

ID R1I R2 XX XX XX XX XX XX XX XX XX XX XX XX XX

ID : Response ID = 15(0x0F <same with command D>
R1 : Result of command processing [1(0x01): success 0(0x00): failure]
R2 : Refer to Section 3.6.19 Error Code for error code

Notice:

- High data output rate may not work at a low baud-rate.
- Please refer to Section 3.6.16 Allowable Data Output Rate

m- m M

3.6.15. Read Data Output Rate
A Data field of (8Bbiwmand packet

Data Field

I T N T N B A
1D XX XX XX XX XX XX XX

E ID:CommandID = 16(0x10)

A Data field of(léBhpbase packet

Data Field

XX XX XX XX XX XX XX

. R
I8 2 0 20 8 0 T TR
o |

E ID:Response ID = 16(0x10) <same with command ID>
E R1:Referto Section 3.6.16 Allowable Data Output Rate

3.6.16. Allowable Data Output Rate

A CAN Interface

Communication Output Rate Parameter (Output rate, Hz)
0x00 0x01 0x02 0x03 0x04 0x05 0x06 0x07 0x08
(200) (10) (20) (50) (100) | (200) | (333) | (500) | (1000)

XX 1Mbps o) o) o) o) o) o) o) o) o)

Baud-rate Parameter

E Default Baud-rate: 1Mbps Fixed
E  Default Output -rate: 0 [200Hz]

A UART Interface

Communication Output Rate Parameter ( Output rate, Hz)
0 1 2 3 4 5 6 7 8
Baud-rate Parameter | 500y | (10) | (20) | (50) | (100) | (200) | (333) | (500) | (1000)
0 115,200bps o) o) o) o o) o o) X X
1 921,600bps (0] @] (0] @] (0] @] 0] o 0]
2 460,800bps o) o) o) o o) o o) o X
3 230,400bps o) o o) o o) o o) o X
4 115,200bps o) o o) o o) o] 0 X X
5 57,600bps o) 0 o) 0 o) o) X X X
ewh. he¢h! { Lb/ ® G ONRO202dza ®0O2Y p  &dzLIL
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E Default Baud-rate: 115,200bps
E  Default Output -rate: 0 [200Hz]

3.6.17. Set Bias
A Data field of (Bdjymand packet

Data Field

Bias parameter

E ID:CommandID= 17(0x11)

/} Bias parameter 0(0x00): un-bias,
A Bias parameter 1(0x01): set-bias

A Data field of response packet

E  This command is not followed by any response packet.

3.6.18. Read Count of Overload Occurrence
A Data field of (8Bbjyma&nd packet

Data Field

o [ o [ o | o | o5 [ o | o | o
1D XX XX XX XX XX XX XX

E ID:CommandID = 18(0x12)

A Data field of(Lehpbaease packet (XX : Don't «ceé

o [ Too Lo T Toe [ Too Toe [ [on o Tone Tone To Loie
R1 XX XX
ID : Response ID = 18(0x12) <same with command ID>
R1 : Number of overload occurrence of Fx
R2 : Number of overload occurrence of Fy
R3 : Number of overload occurrence of Fz
: Number of overload occurrence of Tx
R5 : Number of overload occurrence of Ty

R6 : Number of overload occurrence of Tz

m m m om Mo M s
Py
~

Maximum count o f overload occurrence: 255 (OxFF)

3.6.19. Error Codes

Error Code Description
1(0x01) Unsupported command
2(0x02) Out of range error, a parameter such as ID, baud-rate, filter setting , (etc.) is out of the
allowable range.
3(0x03) Failed to set parameters
ewh. he¢h! { Lb/ ® G ONRO202dza ®0O2Y p  &dzLIL
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3.7. C Sample Code for Force & Torque Conversion
3.7.1. CAN Interface
unsigned char data_field[16]; // storage buffer for data field
/l..... Received CAN data Save .....
/I 8 byte data of can message id is #1 save in data_field [0] ~ [7]
/I 8 byte data of can message id is #2 save in data_field [8] ~ [15]
/I data field processing
short raw_data[6] ={ 0 };
unsigned short temp;
unsigned DF=50, DT=2000; // DF, DT depend on the model, refer to 3.6.11
Il response ID checking
if( (data_field[0] != 10) || (data_field[0] != 11) )
return;
for (int idx = 0; idx < 6; idx++)
{
temp = data_field [2 * idx + 1] * 256;
temp += data_field [2 * idx + 2];
raw_data[idx] = (signed short)temp; // variable casting
}
/I Conversion from signed short data to float data and data scaling
/I Set Force/Torque Original
float ft_array[6];
for (n =0; n < 3; n++)
{
ft_array[n] = (((float)raw_data[n] ) / DF); // referto 3.6.11
ft_array[n + 3] = (((float)raw_data[n + 3] ) / DT); // refer to 3.6.11
/I Overload status value
unsigned char overload_status = can_msg_data[13];
cswh. he¢h! { Lb/ ® G PONRPO202dzad02Y & dzLIL
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3.7.2. UART Interface

unsigned char uart_rx_buffer[100]; // receive buffer for uart communication
unsigned char data_field[16]; // storage buffer for data field

/I check the SOP, EOP, Checksum of received UART data

/I SOP == 0x55, EOP == 0xAA, Checksum == summation of each data in data_field

I/l Save the data field's data in data field buffer
for(int idx = O; idx < 16; idx++)

data_field[idx] = uart_rx_buffer[idx + 1]; //in case that rx_buffer[0] is SOP
// data field processing
short raw_data[6] ={ 0 };
unsigned short temp;
unsigned DF=50, DT=2000; // DF, DT depend on the model, refer to 3.6.11
Il response ID checking
if( (data_field[0] != 10) || (data_field[0] != 11) )

return;

for (int idx = O; idx < 6; idx++)

{

temp = data_field [2 * idx + 1] * 256;

temp += data_field [2 * idx + 2];

raw_data[idx] = (signed short)temp; // casting process
}

/I Conversion from signed short data to float data and data scaling
/I Set Force/Torque Original
float ft_array[6];
for (n =0; n < 3; n++)
{
ft_array[n] = (((float)raw_data[n] ) / DF);
ft_array[n + 3] = (((float)raw_data[n + 3] ) / DT);

/I Overload status value
unsigned char overload_status = can_msg_data[13];
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