Application Brief

A TABEEA B G EZERE

i3 TEXAS INSTRUMENTS

Kristen Mogensen

LBy

FENRBXLABCRENTRTEEN , EB T ARRBANRR. ALKESESENERNGEE  EHE
ERRNWEBE (DOF) En , RERKE (UAEVAREMN ) BE , UEFHEFANBE. B 1 BRAFHSEAN
RSB EIhEE.

@\k Ankle

1. MTRAINBAFMEEA DOF U R

BAEEN DOF REAMMBEARETESEHFERHE. HRBTHNEDELEES T EDBH TS
R. BOEBARMT :
- ENAERMS
- BB
- FEEd
- BERHREL
 BEHER
EYERRY
WHER2EE

BAEMERBAN I ERSANEE BENEREERATKBEADREZEZERNEZE, AHRRELEAS
SEEEIRISELEN  AEATEBANZZER., EERLZTERZE , ARRERTAELEHEHINERE
RENETREBAT | LUSKRENEHRT TERIIRIE. 1S013482 , 1SO10218 F ISO 3691-4 A MBA KKK TE
5.

NESA029 - JANUARY 2025 ATEHEGEN B 5 EFER 1
EXX IR

English Document: SLLA659
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/NESA029
https://www.ti.com/feedbackform/techdocfeedback?litnum=NESA029&partnum=TMS320F28P65,
https://www.ti.com/lit/pdf/SLLA659

13 TEXAS
INSTRUMENTS

www.ti.com

BEARERE

HRMBEAPEDRNVE  SECEAERSENERS  ANKARELHIHREBEFEEE. BRKELHW
BIARS  BEANS LR RMBEENEEERERE , 0 B 3 M B 3 iR,

Robot Controller Robot Drive
MPU MPU
MAC MAC

PHY PHY PHY PHY

optional
Next robot
~ 7 drive

2. HEER

Robot
Controller Robot Drive Robot Drive
MPU MPU MPU
MAC MAC MAC
| | |
[ pev | [ pav ] [ pPur ]
[ ] [ }-—————- ] Last robot

drive

3. RMEERIMRER

BEREERE EESENANEDRERERME  BETRER  BFAEEER. DEREREERNERM
AN, REFMFNNREAGE. BRANMTEANEAREROEIINNMESBSEEDE , KPNE/EPHSR
ABEERGIRCE S BIFSEEREEE  UETHEMEEMERRTRIRENRERLE.

—RME K BRARGNR/NMARERAA 8Mbit. A , BERTBETERE  BEETHAGIHRR 26
TR tEE BRI,

BEAGERME , ARKBERSDBEELANBANEA CAN-FD I AR (2 EtherCAT). TI ZHEEE
(PHY) WEBBENEAMAEL BB EMRFHRAREERS.

CAN K%M CXAH IC RAFERBERGHRBEPERANKE.

2 ATEBHEA R STEIER NESA029 - JANUARY 2025
BRXXMEE
English Document: SLLA659
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com/interface/can-transceivers/overview.html
https://www.ti.com/interface/ethernet/overview.html
https://www.ti.com
https://www.ti.com/lit/pdf/NESA029
https://www.ti.com/feedbackform/techdocfeedback?litnum=NESA029&partnum=TMS320F28P65,
https://www.ti.com/lit/pdf/SLLA659

13 TEXAS

INSTRUMENTS
www.ti.com
T EER
AFHBANEBELBRBRBTEVEER , LERKERE,. A EENTSEARKSBAUZIESRBE. ATE
HERRENSERY  #BES AV AREETVERABZUNINEE LNEN , YEEBEERS[ENE S
BEREXZEHPREESHK. BREFSERMENEEE  FASEEFUERAEE. UTR—EBREANRFEIE:ES :
. HERETH
. WMmTSES

- HEXFEIES
+ SIN/COS f##788

ELEBEAETRENE , TERZESRE  YRHPTUBZFHAFNETAEER. EENTEFTERER
B AEERHRERTREXREEL TR —ERRHREE -

- EXFJ\E , W BiSS. Endat. Hiperface = H ith & {u 4& ¥ 4R 538
. BEBWTSRIENEEIRSEIIEEMN ADC HiaaE

c BAREERGSNERFISEIKE

s ARNEUMMERESNFINE

—EEEVEEEZRAFRES  AEENEEEINEELSRAME. T AFREHELMERSS IC , LIEBARESE
NEES. NEBERBCAARNERE RS -485 # RS -422 %55 % B4R 14 62 £5 /= (v B R )22,

BERE
HRATHEBARBREGHE , L TERDRNRA TEREREAML , DERBBANEFRKEHEE.

EEASHRUER , APHBEATES PMSM FEEFE. AR DC FETARBOEIIFERER , SIFEM
FEEH. AW, BENRTBEERARAESERERAER R

PMSM SEAMERE #EREZSRE. EERANEFEEINREGVETERHNERE.
BERTNE—BEETERREEFREYBRFET , EMELATRABTESEER NN HRTEE.

BEEHREZ

RESEEAR  ERAERENMEHSENSE. BRBEZGIERRE 4 HRRAEC  EREEZHERESS
BEE , AFERAENEE F RSV EERARRHAE.

NESA029 - JANUARY 2025 AN B STELER 3
BRXEE
English Document: SLLA659
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com/interface/rs-485-rs-422/overview.html
https://www.ti.com/sensors/magnetic-sensors/multi-axis-linear-angle-position-sensors/overview.html
https://www.ti.com
https://www.ti.com/lit/pdf/NESA029
https://www.ti.com/feedbackform/techdocfeedback?litnum=NESA029&partnum=TMS320F28P65,
https://www.ti.com/lit/pdf/SLLA659

13 TEXAS

www.ti.com
Real time
Ethernet
Industrial robot CPU board CANFD Servo drive control module
® Robot/Motion Control P o | ® Position and Speed Control
Y »
® Position and Speed Control ® Current Control

< Digital > nalog >
PWM: Voe
Position & Speed Current Control: 8kHz to 32 kHz 48V to 1200V
Control: 1kHz to 8 to 64kHz (if
1kHz ....... 32kHz 16kHz double update) o
Motion Control Position and Speed Current Control
Control —D—{K |—[><{li rD‘{K
FOC 5 .
1) Axis 1
/N £ 5
i 5 3
PWM unit ) N
A 5=
28
—D—{ Servo drive —
2 7 position sensor |
DC Voltage | Absolute
q Encoder
P | Incremental
Iale,lc,Voe Encoder
AD <}\l |
g
Phase Current (3x or |
2x) |
Encoder
Rotor Angle/Speed Rotor Angle Inteface |
<
| _ Motor Angle Feedback |
= Optional Axis angle feedback
o _'misAngespeed_ _ _ ___ | RoorAnge | groger |l — — — — . |
Inteface

4. B ARV BN R BT R ER

A E4E-—REE , R1IHEREREE FOC AERBRSITNDRRENERE.
R1. FEEFRENARRBNERTR

msEEa BRISE # PMSM IE3% PMSM
X x2 x3 x3
EREGA x1 x1 x2 & x3
EREA DC 25 x1 x1 x1

AR RRERE <1° 60° <1°
BIERD i (i &

B &% # BE

T EEFZTEN MCU , ERFAEELHEAERARER  EENEZAICHRYT , URBREHEREBS RS
RBNBFRE . C2000 AR #24/55F ARM M2 #/ZR N BEE&EE %,

WRJER
BIBHEBANESVE , WRAKEE 4W ZE 10W 2EB{L |, KSHEEEZ=NH 10W M 1.5kW ZE.

ERESZEEETEN 60V 1Y SELV EREERNEE. At , tEMSREESE 60V EBRTEE. HBREMRKSE. FET
FEBEBRAGHEEENANTE  USE 100V EENTHAE. TXRBSNERAEKE  BEHMRK
EEEE.

AEBEERIERIR (PCB) WERBRITRER —ERIZE. PRI ICHNESERENIRRER , RER/NER
RETEENBERE. ShWRRESERESABEENEERS |, #EEANBFBEIB 55°C. F£55°C T, 30 ¥R
RERELEERENE. BEEBRF AT SEREASRRESEIMNSA.

BEESERAZEACHNTE  IFEDRRESRAITERAUEINETE  EMPENRRRE. Hp—@ETks
EENBERNREREFUESHNEREF. LABEBEFEHERE MosFET #F , {88 MosFET 2B RGMELL |
GaN FET EHZ Mt a2 f0#8tae. MBESHBAERMS , GaN FET WERMERS , BHE MosFET £1if
fAEE , THRBRES. BEREMEEFH MCU FEHMINE , UXBRLENAE  LEHSHBTEERESNA
R,

4 ATEBHEA R STEIER NESA029 - JANUARY 2025
BRXXMEE
English Document: SLLA659
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com/microcontrollers-mcus-processors/c2000-real-time-control-mcus/overview.html
https://www.ti.com/microcontrollers-mcus-processors/arm-based-processors/overview.html
https://www.ti.com
https://www.ti.com/lit/pdf/NESA029
https://www.ti.com/feedbackform/techdocfeedback?litnum=NESA029&partnum=TMS320F28P65,
https://www.ti.com/lit/pdf/SLLA659

13 TEXAS

INSTRUMENTS

www.ti.com

TI MosFET BBEREISEFEER F LI 5 E IR MosFET , M TI{KEE GaN FET Rl ZEE FIRE LB Z B4

BARESMLEMNRE FET FE.
FESMEE MosFET 5 GaN FET REFREE , EMEARENER. RENEEERMRRD FE FET WRE

REBIRFE.

AFRBABHEMHLE , ERBEES 48V, AR 39V £ 54V 2

RRUEEBENR A BENERBAGMEE K SEERKNABESFRE.

jh T
, IF8&

ERERBR . EANERRBUR
REMEEREAR/NMEAENRG. ERIEERE 30V BIFNRANRES 4kW 281 , TTLE HEE AR
BRFRHEN 102Arms BRTETRATHEUEHRMED R , BFEZTE 0A MINFERAE  HitED FETH

EFFEIREFRNZEZEESARASHUZIFTELESRE , ERARALREERNRIZE.

RARBBRAERLAELRE , ARNAEREERGNRGERE. BYESERARMERR
A, UBERESERLFSEARERE. A=BETRANERAERE .

R2.BAFHEREANARRBERSAEER

TI R EHE

BRI BARR A T AR BB
BEE H 5% €%
BERER 50 A 50 A 100 A
PCB & H T €%

RERBAKRARE A = ARENS  ARTHEBAR , BERMNERVECLASEEBE 100A £4.

ERBI AN
A X G
E@BAH
GaN FET Zj%;
BB g

haERE

FRBIARRERETE , BEUBLIIAZERAENEEZEIEEEE. 1SO13482 . 1SO10218 1 1SO 3691-4 ZXEMARK
M ATEERRNTEL. C HEEE (1SO10218 F 1S03691-4) 912K 1SO13849 |, AR SEAS PLd. B
2, 1S03691-4 WEBHERE BITRE , ™ 1S010218 BIIAHIERIKA CAT3 4. ZEELEETNRERE
T, ATMEBBAMKEEZESTD CAT3 Hl PLd R2EE. $IT CAT3 ALK B S5 FARN RS LEBXLEARMIAL.

€---m---
|1 > L1 01
i
A
[€=---m---
I2 > L. 0
im—]
Key llustration from IEC13849-1:2023 figure 10
im Interconnecting means
[ Cross Monitoring
Il Input device
Ly,L, Logic
m Monitoring

04,0, Output device
Dashed lines represent reasonably practicable fault detection

5.1EC13849-1 : 2015 H 10 FHFEE
T RENFSREERANFLEEN LT LHIXY  BEFRABRERZHANERE.

NESA029 - JANUARY 2025 AN B STELER

BRXEE
English Document: SLLA659
Copyright © 2025 Texas Instruments Incorporated

5


https://www.ti.com/amplifier-circuit/current-sense/overview.html
https://www.ti.com/isolation/isolated-adcs/overview.html
https://www.ti.com/sensors/magnetic-sensors/hall-effect-current/overview.html
https://www.ti.com/power-management/power-stages/gallium-nitride-power-stages/products.html
https://www.ti.com/motor-drivers/brushless-dc-bldc-drivers/overview.html
https://www.ti.com/technologies/functional-safety.html
https://www.ti.com
https://www.ti.com/lit/pdf/NESA029
https://www.ti.com/feedbackform/techdocfeedback?litnum=NESA029&partnum=TMS320F28P65,
https://www.ti.com/lit/pdf/SLLA659

13 TEXAS

INSTRUMENTS
www.ti.com
EHIRGE
£E 6, FHRERRTRA T TR 1.5kW RERORARES , TEATITH.
~
B & ® s1oes
Brake
DRVE350F -
Power In — 7| Gate DriDRV8162 Gatelprivers — =3
Ucc:';%. LMG2100R026
@» @ Angle
E — TMAGS5170
S i
TPS37
Ut T™MP61 AMCOT06
THERS INAZETA
ToMP12 TMCET433
Eth Sense
S E & Lo Iﬁiﬂ?m"m |
g % D CE02500
E § [':'ZNZ TMS320F28P65! Aeoder TRIerTace Driver
% Isolation Motor Control .
a AM2612 Motor Brake Signal
aoC |

J

6. RERAGRENEERINFERDRBALTR

6 AT AR FAEFE R

English Document: SLLA659
Copyright © 2025 Texas Instruments Incorporated

NESA029 - JANUARY 2025

EXX IR


https://www.ti.com
https://www.ti.com/lit/pdf/NESA029
https://www.ti.com/feedbackform/techdocfeedback?litnum=NESA029&partnum=TMS320F28P65,
https://www.ti.com/lit/pdf/SLLA659

13 TEXAS
INSTRUMENTS
www.ti.com A

WEFHASHER  F2ETH TI RN EVM UEBRGRMEER

TIDA-010936

TIDA-010956
LAUNCHXL-F28P65X
DP83TC812-IND-SPE-EVM
TIDA-060040

B=

ATHRBABRDRNRTREEZZE/EME. BEUENAN. ENEREHE2HTUNERERARER , BTREM
REAMEITERMEMBARRELREDIORBAR  FESERAAE. T HEARZNNEERA  2ERHANE
2RBERE , HARERF  BEMRETRE , YA HESHERZE2RE. BT &F  SEPHEERE
B2 EMEAEREZMBANER.

AR
AR ESEREENUT™.

NESA029 - JANUARY 2025 AN B STELER 7
BRXEE
English Document: SLLA659
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com/tool/TIDA-010936
https://www.ti.com/tool/TIDA-010956
https://www.ti.com/tool/LAUNCHXL-F28P65X
https://www.ti.com/tool/DP83TC812-IND-SPE-EVM
https://www.ti.com/tool/TIDA-060040
https://www.ti.com
https://www.ti.com/lit/pdf/NESA029
https://www.ti.com/feedbackform/techdocfeedback?litnum=NESA029&partnum=TMS320F28P65,
https://www.ti.com/lit/pdf/SLLA659

ERRHRAEEH
TIHE (R RERMERTEERE (BFHER ) . RHER (BE2TRG) . EARHEMRER. f8TR. Z2AEMNEM
BER, TREEFFSEMRE , BETHEAATRETNER , SRETRAYEHE. BEERERARRTREEEAE=FNHEEN
B RIER-
FRERAHEEXRBASER T ERETRER. BREUTTABEREZRER : (1) HHECNERRESEN T ER; QR
it RBUNRSHER ; O) BMRECHNERARZHERENAREMEMRZSE. ZRJEAMBER.
FrERNASE  AF5TEA. TIHEEAMIERNREERRARERASR TI ERNEEER. Rt 2T EERARRATR
R, T REET TI IEAE=SHAREERESFT. NECAMEERMEEEMRE. BHE. RE&. BARERS , T HEHTE
B YEESARERLEN T REARERNES.
TIHNERZHT T WHEEMERD ticom LHABAKN , RERERTI ERREZBEAKRKAOR. TIRUEMLAERYTRRERURMT
REXTIHHE T ERABRATNTEANEREERRREERH.
TI &S S0 W] RE IR H B9 AT B AN SR A BHR K -

BHFibik : Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2025, Texas Instruments Incorporated


https://www.ti.com/zh-tw/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI’'s products are provided subject to TI’s Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
Tl products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2025, Texas Instruments Incorporated


https://www.ti.com/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

	註冊商標



