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Design of wireless DC servo controllers based on DSP and nRF24L.01

HUANG Qi-min, ZHAO Zhuan—ping, GONG Xing
(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics,
Nanjing 210016, China)

Abstract: Aiming at the problems of the large number of cores, thick and hard cable about the three—jaw self-centering probe, the
technology of controlling DC servo motor through wireless was investigated. A method was presented to control DC servo motor through
wireless based on DSP (Digital Signal Processor) and nRF241.01. The TMS320F2808 was selected as the main control chip. The
nRF241L01 was selected as the module of wireless communication. The form of driver chips+MOS tube was used as motor driver’s part,
the driver chips IR2130 was selected, the MOS tube IRFU3806 was selected. The options about how to design the hardware circult was
discussed, and some software designs were given, the flow chart about transmission and reception and the initialization procedure about
PWM, QEP and ADC were given. A long trip of wireless DC servo motor driver inside the probe was designed, thus the number of cores
about the probe was decreased, the accuracy and operation about the measurement were improved. The results indicate that the DC servo
motor uses the current control mode , the three—jaw can extend and retake smoothly,the motor of the probe runs smoothly and reliably.
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AN 32x32 437 MAC #4/EF1 16x 16 43 XGHETE MAC, N
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PRIM_RX register,PWR_UP register — # 2 &R 25 5
L TER IR 1R
%1 nRF24L01 T{ERER

PWR_UP PRIM_RX

Mode . . CE FIFO state
register  register

RX mode 1 1 1 -

TX mode 1 0 1 Data in TX FIFO

TX mode 1 0 1—0 Stays in TX mode until
packet transmission is
finished

Standby— Il 1 0 1 TX FIFO empty

Standby— [ 1 - 0  No ongoing packet
transmission

0 — — —

Power Down

1.3 TMS320F2808 5 nRF24L.01 BIFE {4E
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void PWM_Init()

{
EALLOW;

SysCirlRegs.PCLKCRO.bit. TBCLKSYNC=0;
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EDIS;

EPWM1Regs. TBCTL.bit.SYNCOSEL=0x0;

EPWM1Regs. TBCTL.bit. PHSEN=0x0;

EPWM1Regs. TBPHS.all=0;

EPWM1Regs. TBPRD=2499;

EPWM1Regs. TBCTL.bit. CTRMODE=0x0;

EPWM1Regs. TBCTR=0;

EPWM1Regs. TBCTL.bit. HSPCLKDIV=0x0;

EPWM1Regs. TBCTL.bit. CLKDIV=0x0;

EPWM1Regs. ETSEL.bit.INTSEL=0x1;

EPWMI1Regs.ETSEL.bit. INTEN=1;

EPWM1Regs.ETPS.bit. INTPRD=0x2;

EALLOW;

SysCtrlRegs.PCLKCRO.bit. TBCLKSYNC=0;

EDIS;

}
24 QEP#I&1L

eQEP A5 B 32 B T e e i o e 10 B E A6

P T LR Sl R A A R A 07 X
Ho eQEP S IEAZ B PR A J7 A (AR 1 2 i A
51} QEPA/XCLK . QEPB/XDIR F1 1 4~Z A7 bk v A
CL0) o W D N o i s L e S W S QU T
P AP FHAL 22 900 Ik iy 51, Ikt 7 91 8 A 67 5%
R e % )5 1) A eQEP ik o2, eQEP
BRI B A A A BB BT

void QEP_Init(void)

{

EQeplRegs.QDECCTL.bit. QSRC=0;

EQep1Regs.QEPCTL.bit. FREE_SOFT=2;

EQep1Regs.QEPCTL.bit. PCRM=0;

EQep1Regs.QEPCTL.bit. UTE=1;

EQep1Regs.QEPCTL.bit.QCLM=1;

EQep1Regs.QPOSMA X=0xfTffffff;

EQep1Regs.QEPCTL.bit.QPEN=1;

EQep1Regs.QCAPCTL.bit.UPPS=5;

EQep1Regs.QCAPCTL.bit. CCPS=7;

EQep1Regs.QCAPCTL.bit.CEN=1;

}
2.5 ADCHIEH

F2808 1) ADCHLHIE—A~ 12 (o B 19 AT i
TK 2R RO A W G JBE R AN v B R AR
B o AWFFERHTADC B TAEREAN 1638 1E A,
SEQ1 FlI SEQ2 Z K i — > 16 IR W T 51 & A 4% SEQ.
XETREA PR AR, HEARAE R, Pt BRI

A5 AtE:

E(E S PR R A NI A R TR £, AR
WEINTE
void ADC_Init()
{
AdcRegs. ADCTRL1.all=0x4000;
AdcRegs.CALIBRATION.all=0;
AdcRegs. ADCTRL1=0x2782;
AdcRegs.MAXCONYV.all=0x0000;
AdcRegs.CHSELSEQ1.all=0x0000;
AdcRegs. ADCTRL2I=0x5000;
AdcRegs. ADCTRL2.all=0x0500;
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