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RX62T IR DC

RX
IR 2
3.1 customize.h
f 1.23f 1.0f
customize.h PWM 3
3.1.1 PWM
2
3,000 20,000
fix_par.h
3.1.2
ADC K

3.2 ADC

/* MCU ADC definitions */

#def i ne ADC _VREF 5. Of

#defi ne ADCL10_BI T_WGT (ADC VREF/ 1024.0f) // in nV/ bit
#defi ne ADC12_BI T_WGT (ADC VREF/ 4096.0f) // in nV/ bit

/* Voltage divider for Mnitoring VBus definitions */
#defi ne VBUS_R1 47000. of
#defi ne VBUS_R2 10000. of

/* Lowside shunt for Mnitoring Mtor current definitions */
/* Low side shunts */

#define R_SHUNT_LO 0. 100f [/ 100 milli-ohmns
#define | _AMP_GAIN 5. Of

/* Hi gh-side shunt for Mnitoring Mdtor current definitions */
#define R_.SHUNT_H 0. 050f /1 100 milli-ohmns
#define | _AMP_GAI N_H GHSI DE 50.0f // LT1999 with 50 gain

/* dead-band in pot center to allow easier selection of 0 speed */
#def i ne POT_DEADBAND 10. Of /1 counts to ignore at mddle of pot

RO1ANO0958JU0100 Rev.1.00 Page 5 of 14
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RX62T IR DC

3.1.3
R
4
#define MOTOR R 10. of /1l measured
#defi ne MOTOR_VBEMF 24. 0of
#defi ne MOTOR_Ke (24.0f/135.0f) // volts-per-RPM (24/135)
/* System Paranmeters */
#defi ne V_BUS_MAX 26. Of
#define V_BUS M N 22. 0f
#define | _BUS_MAX 0. 400f
/1 24V Denop notor paraneters
#define V_MOTOR_MAX 24, 0of
#define V_MOTOR_M N 22. 0f
#define | _MOTOR_MAX 0. 500f
#def i ne MAX_RPM 135. Of /1 Based on Motor
#defi ne M N_RPM 10. Of /1 User selected based on requirenments
#def i ne K_RAMP 10. Of /1 Ranmp Constant in RPM seconds
3.2 ADC
ADC customize.h
K I nitM otorEnvironment()
ADC 3 K ADC
k vbus- VBus ADC
k_lIshunt— ADC
k_Ihigh sense- ADC

v_bus = ADC correction * (adcl2 results[3] * k_vbus);

i_M= ADC correction * ((k_lhigh_sense * (float) ((intl16_t) adcl2 results[6]
- i _Moffset)) );

ADC correction ADC
ADC
10 ADC 0 4.25V
ADC AVREF AVCC 4.25V
ADC v_ref
ADC ADC correction
ADC correction = 4.25f [/ v_ref; /1 nake a gain correction val ue
ADC ADC
0
VRef 12
0 (1=0) 0
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RAM
8

while (start_up cntl !=0){};

i v _offset /= 8;
i _u offset /= 8;
i _Moffset /= 8;

i_M= ADC correction * ((k_lIhigh_sense * (float) ((i

- i _Moffset)) );

/1 and average to get
/1 and average to get
/1 and average to get

t he of f set
t he of f set
t he of f set

nt16 t) adcl2 results[6]

ADC
i M

3.3

RX62T

3 LT1999
0 VREF/2
1/8
4 0
ADC
16PCLK POE
PWM PWM
VBus
| 1
_>: :4_ (16<1/PCLK)

VRep><5/8 — ——4

RsHUNT ><IMOTOR

VRgg><38 - ——T————— = ————————— —— | —————————— ==

PWM
4
3.4
VBus 3

VBus VBus
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RX62T IR DC
[ ]
[ ]
[ ]
VBus IR
VBus
5 VBus
0
VBus VBUS MAX 26VDC VBus
v_bus err VBus

VBUS_MAX - ———

V_MOTOR _MAX

V_MOTOR _MIN = VBUS_MIN ===

5 VBus
24vDC customize.h VMOTOR_MAX  24.0f
24VDC 26vVDC
V_not or _commuanded = MOTOR Ke * ref _speed,;
IR IR_Comp_on==TRUE R
V_Mtor Drive = V_notor_comanded + (I _Mtor * MOTOR R);
5 VBus
VBus VBus IR
if ( V._.Motor _Drive > nax_v_avail)
{
V_Mtor Drive = nax_v_avail;
}
if ( V._Mtor Drive < -max_v_avail)
{
V_Mtor Drive = -max_v_avail;
}
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RX62T IR DC

VBus PWM
V_ notor _cnt = (intl6_t) (V_Mtor _Drive/v_bus * ((float) CARRI ER _CONSTANT 2));

PWM 12 CARRIER_CONSTANT_2
PWM V_motor_count
U + Y -
U Y
50% 14 Ccw
12 U V2 Vv u>v

V_Motor_Drive

if (0 > V_notor_cnt)

{
V_notor_cnt = (intl6_t)-V notor_cnt;
pwmu = (uintl1l6_t)(CARRI ER CONSTANT 4 - (V_nmotor_cnt/2));
pwmyv = (uintl1l6_t)(CARRI ER CONSTANT 4 + (V_notor_cnt/2));
}
el se
{
pwmu = (uintl1l6_t)(CARRI ER CONSTANT 4 + (V_notor_cnt/2));
pwmyv = (uintl1l6_t)(CARRI ER CONSTANT 4 - (V_nmotor_cnt/2));
}
VBus
3.5 PWM
6
CwW PWM
20S 35% 24V >=<0.3 30% +
CW
MOSFET
Tek  JL ® Acq Complete M Pos: 104005 CURSOR
+*
Wiz
o W[ -TaER
—— []=tmEs
TF—4 — |:| =E—42BESTH (V_Motor_Drive)
i Ligmy . e mmrtger g i s (P Ay
M 10005
6-Mar-12 15:.00
6 cw
CCwW
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Tek JL @ Acq Complete M Pos: 10.40us CURSOR
+ Type
Source |:] i -Fﬁlhﬁ’“*"
E—4 CH1
|:\ = LR
9 el |:] =E—A EEfHH (V_Motor_Drive)
e B
M 10.0us
6-Mar-12 15:03
7 ccw
3.6
8 Ul
ERROR
ERROR 0
STOP Ul 0
START
START
main() while(1)
RAMP RAMP
RAMP  customize.h
( rampvalue
)
RAMP
RUN
RUN
RAMP 0 RAMP
0 RUN STOP

MCU ERROR ul 0 ERROR

BRAKE
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Commanded _speed =0

(Bootstrap Charge !:éomplete)

commanded _speed !=ref speed commanded_speed == ref_speed

commanded _speed ==ref_speed ==0.0f

Brk flag =1

0.0f == commanded_speed

Brk_flag==1
ERROR

(commanded_speed == 0)
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RX62T IR DC

6.

6.1
Brushed DC electric Motor, Wiki - http://en.wikipedia.org/wiki/Brushed DC electric_motor

Joliet Technolgies, DC Drive Fundamentals - http://www.joliettech.com/dc_drive fundamentals.htm#ir-comp

eCircuit DC Motor Model - http://www.ecircuitcenter.com/circuits/dc_motor model/dcmotor _model.htm

Carnegie Melon Control Tutorials for Matlab, Example DC Motor Speed Modeling
http://www.engin.umich.edu/group/ctm/exampl es/'motor/motor.html

Linear Technologies High Side Current Sense Amplifier LT1999 Data Sheet
http://www.np.edu.sg/al pha/nbk/al phastu/DCM otor.html

Autotrol Motor 220-0106A, Mouser # 708-2200106A, http://www.autotrol .com/

6.2
RX62T Motor Demonstration Kit Schematics
RX62T Hardware Manual, RO1UH0034EJ0110 Rev.1.10

MOSFET MOSFET
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