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Research and design of a six axis manipulator drive module based on iapl5w
XU Caoxi, FENG Jian, DONG Site, LI Chengzhang
(School of Guangdong Communication Polytechnic, Guangzhaou 510800, China)

[ Abstract] This paper designs a six axis manipulator drive module based on iap15w4k58s4. First of all, measure and calculate the

relevant parameters of each manipulator and its related steering gear, and establish the steering gear control data model. Secondly,
the circuit control design of manipulator is designed. The I2C bus is used to control the multi — channel steering gear. The

effectiveness of the drive module control is verified by the position tracking test.
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Fig. 1 Manipulator model
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Fig. 2 Power supply scheme
2 &t

AR RS T Rl SR R R OAL
WA MR T il a4 A R | A5 AEHLIE G
R0 MEPLEE R P T
2.1 HITEFEERET

LS U TR B AT S 8 O G 1R
A WL XUy 24 BB $E ) S 0% B MCU, MCU
WCEIVEE Fo X B R A T A B, TR S e 45 T S 800
FELFEA T4

IAP15W4K58S4 HEATiE (H Al B A TR .

(1)@t 251705 P_SW1 Bt &6 1] 10 510

(2) 382k 5 B AR L AR A T IE A SRR

(3) FFril;

IR G- AR R (I

ACC = P_SWI;

ACC &= ~(S1_S0 | S1_S1); //M & R4z
X 10 51 P_SWI = ACC; //iiE ACC
URESHE A P_SW1

SCON = 0x50;
R

AUXR = 0x40; //EREE 14 1T #8

TMOD = 0x20; //:ERF#% 1 Mt 2(8 7 A 3h
)

/AR 8 L, W] AR

TLI = (256 - (FOSC/32/BAUD)); //¥&%&
RS ]

THI = (256 — (FOSC/32/BAUD) ) ;

TRI = 1; //&EWE 1 PR TAE

ES = 1; //ffifgH (il

EA = 1;//3F Bk
2.2 WHLBEHBGEIT

A PSR P R G2 IE B IR 1R 1 LAl 8 A5 P
BUFRUEE 10 A1 AR T L S 4
W, AR 12, — A CRC B Sfir,
S5kgnE 3 W,

start | datal | data2 end

B3 &EEthi
Fig. 3 Communication protocol

Hodr | start 1 R 45 17 0x55, end Ry 45 47
OxAA,CRC 4 datal ~ datal2 i CRC B 56177 , datal .
data2 ML 1 1Y 16 H7K I/ (5 8 fiK datal
K 8 i1 4 data2) , HiAx 259N data3  datad HAEHL 2
(416 i K F-Jeffy oo datall datal2 A REHL 6 HY
16 LK F-Je A
2.3 EHGLEEERN

B T2 3h i 6 MEHLEE RS, SediniE 4 B
IRo BREE 1 WML 1,2 AP 2,3 HHLINE 3,
4 MHUE 4, AEDL 1 IV TFAE Y Shormfesh,
FEAL 2 EEHRIPLME 2 SEPLME 1 7% 3h, fEtl 3 #=51
MU 3 VLA 2 5% 30, fEdl 4 =l ALRE 4 )5
LB, U T2 AU 2 [ Ak bR, AEL
5 WL 4 SEPUE 3 75, AL 6 MU LK
T AR 2 (A

datal2 ‘ CRC

fiehle  AEHLS 3

febla
HEBL3

el 2

HEBL 1

4 HUHF LY

Fig. 4 Manipulatormaterial object
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Tab. 1 Measurement and calibration results
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Fig. 5 Steering gear control
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begin( ) ;
model = 12C_read( PCA9685_MODEL ) ;
mode2 = (model&0x7F) | 0x10;
12C _write( PCA9685_MODE1, mode2) ;
12C _write(PCA9685_PRESCALE, pres) ;
12C _write(PCA9685_MODEI, model ) ;
delayms(2) ;
12C _write( PCA9685_MODEI, model | Oxal);
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12C _write(LEDO_ON_L+4 * n,on&O0xff) ;

12C _write(LEDO_ON_H+4 * n,on>>8) ;

12C _write(LEDO_OFF_L+4 * n, off&0xff) ;

12C _write(LEDO_OFF_H+4 * n, off>>8) ;
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Fig. 7 Programme flow diagram
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Tab. 2 Initial value of manipulator parameters
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Tab. 3 Test result
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