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// GP10 10CON
#tdefine T0CON_PO 4 ((volatile
#tdef ine T0CON_PO 5 ((volatile
#tdef ine 10CON_PO_6 ((volatile
#define 10CON_PO_7 ((volatile
#define T0CON_PO_8 ((volatile
#tdef ine T0CON_P0O_9 ((volatile
#idefine [0CON_PO_14 ((volatile
#define [OCON_P1_18 ((volatile
i 0
* = 0x00;
PO[8] PO[9] FGPIO «[0CON_PO_10 = 0x00;
*[0CON_P0_14 = 0x00;
*[0CON_P0_19 = 0x30;

Main ()

I

*[OCON_P0_20 = 0x30;

int
int
int
int
int
int
int
int

*) (0x4002C010) )
*) (0x4002C014) )
*) (0x4002C018) )
*) (0x4002C01C) )
*) (0x4002C020) )
*) (0x4002C024) )
*) (0x4002C038) )
*) (0x4002C0C8) )

unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

// Set PO[8] -> GPIO BRC1
// Set PO[9] -> GPIO BRC2
// Tx2 D-Slave8 Tbr7
// Set PO[14] -> GPIO
;f SDA1 -> GPIO Tbrb

/ SCL1 -> GPIO Tbr6

*IDCDN PO_22 = 0x30; ’ Tx4 -> GPIO test NG
*lnmu PN 925 = ﬂﬂn ’f T3 ->» GPID ThrA
//117]/11////] BRC controle ////////////
brclcf =
GPIO PU_B_ngh{} J/ test
GPIU _P0O_9 High(): // test
//GP10 PD_14 High(): // Br SW ON
brcnt1 =
brcnt2 =
//breclef = 1: // BRC1 calibration ON
;’;’fur( i=0; i < 200000000; i++); //delay
ffbrc1cf = 0; // BRC1 cal ibration OFF
breirf = 2; // BRC1 Run
for ( i=0; i ( 60000; i++). //delay
bre2rf = 2, // BRC2 Run
Tbr_All_tst 5(} // Tbr All_5 test ok
for ( i=0; i < 100000000; i++); //delay
brecirf = 0; // BRC1 Run off
bre2rf = 0, // BRC2 Run off

//GP10_PO_14_Low() ;

// Br SW OFF

GPI0_P0O_8 Low()
GPIO_PO_9 Low() :

// Gstop=1
// Pose
// Gstop=4
// Stop

// GPIO
// LED2



f*************************************************************************

Function Name: TMRO _IRQHandler
Parameters: none

*

*
*

* Return: none

*

* Description: Timer 0 interrupt handler
*

*************************************************************************f
Tuid TMRO _IRQHandler (void)
if (breicf) |
if(brentl >= 2) GPIO_P0O_8 High():
if(brentl >=7) |

GPI10_PO_8 Low();
brentl = 0;

brent1++;

if(breirf) |
if(brentl >= 58) GPIO_PO_8_High();
//if(brentl >= (60 - breirf)) GPIO_P0_8_High():
ifibrentl >= 60) |
GPIO_PO_8 Low() ;
brentl = 0;

: }
Timer IRQ , brontie:

if(bre2ef) |
if(brent2 >= 2) GPIO PO 9 High():
if(brent2 >=7) |
GPIO_PO_9 Low();
brent2 = 0;

brent2++;

if(bre2rf) |
if(brent2 >= 58) GPIO_P0_9 High();
//if(brent2 >= (60 - brc2rf)) GPIO_PO 9 High();
if(brent2 >= 60) |
GPI0_P0O_9 Low();
brent2 = 0

brent2++;
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NXP Semiconductors

PCA9685

16-channel, 12-bit PWM Fm+ 12C-bus LED controller

STOP
0 4095 |0 4095 |0 4095 |0
example 1
LEDn_ON —=511 511 511
LEDn_OFF 3071 3071 3071
example 2
LEDn_ON |2047 12047 | 2047
LEDn_OFF ~767 767
example 3
LEDn_ON - 1023
example 4 off
LEDn_ON ~ 1023
LEDn_OFF ~ 1023
002aad193
Example 1: LEDn_ON (511) < LEDn_OFF (3071)
Example 2: LEDn_ON (2047) > LEDn_OFF (767)
Example 3: LEDn_ON[12] = 1; LEDn_ON[11:0] = 1022; LEDn_OFF[12] = 0; LEDn_OFF[11:0] = don’t care
Example 4: LEDn_ON[12] = 0; LEDn_OFF[12] = 0; LEDn_ON[11:0] = LEDn_OFF[11:0]
Fig 9. Output example




Example 1: (assumes that the LEDO output is used and
(delay time) + (PWM duty cycle) < 100 %)
Delay time = 10 %; PWM duty cycle = 20 % (LED on time = 20 %; LED off time = 80 %).
Delay time = 10 % = 409.6 ~ 410 counts = 19Ah.
Since the counter starts at 0 and ends at 4095, we will subtract 1, so delay time = 199h
counts.
LEDO_ON_H = 1h; LEDO_ON_L = 99h (LED start turn on after this delay count to
409)
LED on time =20 % = 819.2 ~ 819 counts.
LED off time = 4CCh (decimal 410 + 819 — 1 = 1228)
LEDO_OFF_H = 4h; LEDO_OFF_L = CCh (LED start turn off after this count to 1228)

4095 |0 4095 |0 4095 |0
LED OFF )
example 1 |
LEDn_ON —= 409 409 409
LEDn_OFF 11228 1228 1228
I 1 I I I 1 1 ] 1 I I I 1 1 I 1 1 I I

002aad812

Fig 7. LED output, example 1

Example 2: (assumes that the LED4 output is used and
(delay time) + (PWM duty cycle > 100 %)
Delay time = 90 %; PWM duty cycle = 90 % (LED on time = 90 %; LED off time = 10 %).
Delay time = 90 % = 3686.4 ~ 3686 counts — 1 = 3685 = E65h.
LED4_ON_H = Eh; LED4_ON_L = 65h (LED start turn on after this delay count to
3685)
LED on time = 90 % = 3686 counts.

Since the delay time and LED on period of the duty cycle is greater than 4096 counts,
the LEDn_OFF count will occur in the next frame. Therefore, 4096 is subtracted from
the LEDn_OFF count to get the correct LEDn_OFF count. See Figure 9, Figure 10 and
Figure 11.

LED off time = CCBh (decimal 3685 + 3686 = 7372 — 4096 = 3275)

LED4_OFF_H = Ch; LED4_OFF_L = CBh (LED start turn off after this count to 3275)

STOP

example 2

4095

4095

4095|0

LED ON (90 %)

LEDn_ON

LEDn_OFF

3685

Fig 8. LED output, example 2

3685

3685

3275
[

3275
o

| | |
002a2ad813
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/*
11 /? PCA9685 i2¢0 2023.4.7 h. —
*

#include “includes. h”
#include “playlpc. h”
#include “drone. h”

}nt i2c0_PCA9685_0_tst ()
=]

int i

unsigned char pAddr;
unsigned char gAddr; // general
unsigned char pMsg[8]:

gAddr = 0x00; // General call address
pMsg[0] = 0x06; // Software Reset
12C_MasterWrite (gAddr, pMsg, 1):
for ( i=0; i < 1000; i++): //delay

pAddr = 0x40; // OK PCA9685 address default

pMsg[0] = OxFE: // PRE_SCALE address
pMsg[1] = 0x75: // set PWM 50Hz
//pMsg[1] = 0x75: // set PWM 1256Hz
12C_MasterWrite (pAddr, pMsg, 2).
for ( i=0: i < 1000; i++): //delay

pMsg[0] = 0x00; // Model reg. address

pMsg[1] = 0x01: // SLEEP Nomal, ALLCALL responds
12C_MasterWrite (pAddr, pMsg, 2).

for ( i=0; i < 1000; i++): //delay

pMsg[0] = 0x01: // Mode2 reg. address
pMsg[1] = 0x05; // OUTDRV 1 , OUTNE 01
12C_MasterWrite (pAddr, pMsg, 2):
for ( i=0; i < 1000; i++); //delay

5] for (i=0; i<1; i+ |

pMsg[0] = 0x06: // LEDO ON_L
pMsgl[1] = 0x99; //
12C_MasterWrite (pAddr, pMsg, 2).
for ( i=0: i < 1000; i++); //delay

pMsg[0] = 0x07: // LEDO_ON_H
pMsg[1] = 0x01: //

12C_MasterWrite (pAddr, pMsg, 2).
for ( i=0: i < 1000; i++); //delay

pMsg[0] = 0x08; // LEDO_OFF_L
pMsg[1] = 0x6C: // middle
//pMsg[1] = 0x00: // right
//pMsg[1] = OxfC:  // left
12C_MasterWrite (pAddr, pMsg, 2).
for ( i=0; i < 1000; i++); //delay

pMsg[0] = 0x09; // LEDO_OFF_H
pMsg[1] = 0x02;: //

12C_MasterWrite (pAddr, pMsg, 2).
for ( i=0: i < 1000; i++); //delay

M
il

M
il

for (i=0; i1: i+)

}

{
pMsg[0] = 0x26: // LED8 ON_L
pMsg[1] = 0x99; //
12C_MasterWrite (pAddr, pMsg, 2);
for ( i=0: i < 1000; i++): //delay

pMsg[0] = 0x27. // LED8_ON_H
pMsg[1] = 0x01; //
12C_MasterWrite (pAddr, pMsg, 2):
for ( i=0: i < 1000; i++); //delay

pMsg[0] = 0x28: // LED8_OFF_L
pMsg[1] = 0x6C: // middle
//pMsg[1] = 0x00: // right
//oMsg[1] = 0xfC: // left
12C_MasterWrite (pAddr, pMsg, 2);
for ( i=0: i < 1000; i++): //delay

pMsg[0] = 0x29; // LED8_OFF_H
pMsg[1] = 0x02; //

12C_MasterWrite (pAddr, pMsg, 2):
for ( i=0: i < 1000; i++); //delay

for (i=0; i1: i+)

}

{
pMsg[0] = Ox2a: // LED9 ON_L
pMsg[1] = 0x99;
12C_MasterWrite (pAddr, pMsg, 2);
for ( i=0: i < 1000; i++): //delay

pMsg[0] = Ox2b; // LED9_ON_H
pMsg[1] = 0x01; //

12C_MasterWrite (pAddr, pMsg, 2).
for ( i=0: i < 1000; i++); //delay

pMsg[0] = Ox2c:  // LED9 OFF L
pMsg[1] = 0x6C:  // middle
//pMsg[1] = 0x00: // right
//oMsg[1] = O0xfC: // left
12C_MasterWrite (pAddr, pMsg, 2);
for ( i=0: i < 1000; i++): //delay

pMsg[0] = Ox2d. // LED9_OFF_H
pMsg[1] = 0x02; //
12C_MasterWrite (pAddr, pMsg, 2).
for ( i=0: i < 1000; i++); //delay

for (i=0; i<1: i+)

{
pMsg[0] = Ox2e: // LED10 ON_L
pMsg[1] = 0x99; //

12C_MasterWrite (pAddr, pMsg, 2);
for ( i=0: i < 1000; i++): //delay

pMsg[0] = Ox2f, // LED10_ON_H
pMsg[1] = 0x01; //

12C_MasterWrite (pAddr, pMsg, 2).
for ( i=0; i < 1000; i++); //delay

pMsg[0] = 0x30; // LED10_OFF L
pMsg[1] = 0x6C:  // middle
//pMsg[1] = 0x00: // right
//oMsg[1] = O0xfC: // left
12C_MasterWrite (pAddr, pMsg, 2);
for ( i=0: i < 1000; i++): //delay

pMsg[0] = 0x31, // LED10_OFF_H
pMsg[1] = 0x02; //

12C_MasterWrite (pAddr, pMsg, 2).
for ( i=0; i < 1000; i++); //delay

for (i=0; i<1; i++) |
pMsg[0] = 0x32; // LED11 ON_L
pMsgl[1] = 0x99; //
12C_MasterWrite (pAddr, pMsg, 2).
for ( i=0; i < 1000; i++),; //delay

pMsg[0] = 0x33; // LED11_ON_H
pMsg[1] = 0x01; //
12G_MasterWrite (pAddr, pMsg, 2).
for ( i=0; i < 1000; i++); //delay

pMsg[0] = 0x34; // LED11_OFF_L
pMsgl[1] = 0x6C; // middle
//oMsgl[1] = 0x00;  // right
//pMsg[1] = OxfC: // left
[2C_MasterWrite (pAddr, pMsg, 2);

for ( i=0; i < 1000; i++); //delay

pMsg[0] = 0x35; // LED11_OFF_H

pMsg[1] = 0x02; //

12C_MasterWrite (pAddr, pMsg, 2).
| for ( i=0; i < 1000; i++); //delay

for ( i=0; i < 10000000; i++); //delay
SMove_tst8 (pAddr) ;
SMove_tst9 (pAddr) ;
SMove_tst10 (pAddr) ;
SMove_tst11 (pAddr) ;

// Soft were Reset

for ( i=0; i < 20000000; i++); //delay
gAddr = 0x00, // General call address
pMsg[0] = 0x06; // Software Reset
12C_MasterWrite (gAddr, pMsg, 1);
for( i=0; i < 1000; i++); //delay

J*

// Mode2 reg.

pMsg[0] = 0x01: // Mode2 reg. address
pMsg[1] = 0x05: // OUTDRY 1 , OQUTNE 01
12C_MasterWrite (pAddr, pMsg, 2).

for ( i=0; i < 1000; i++); //delay

// Model reg.

pMsg[0] = 0x00: // Model reg. address

pMsg[1] = 0x00; // SLEEP ON, ALLCALL responds
[2C_MasterWrite (pAddr, pMsg, 2).

f?r( i=0; i < 1000; i++): //delay

*

return(0) ;
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DRV8835_STEP_SAMPLE | Arduino IDE 2.2.1

File Edit Sketch Tools Help

DRV8835_STEP_SAMPLE.ino

1 |int APHASE = 4;
2 int AENBL = 5;
3 int BPHASE = 6;
1 4 int BENBL =7;
5 int VR_PIN = A@;
6 unsigned long VR_VALUE = ©;
| 7
| 8 void setup()
i 9 {
10 pinMode (APHASE,OUTPUT);
11 pinMode (AENBL,OUTPUT);
12 pinMode (BPHASE ,OUTPUT);
13 pinMode (BENBL,OUTPUT);
14 digitallWrite (AENBL,HIGH);
15 digitalWrite(BENBL,HIGH);
16 //digitalWrite(AENBL,LOW);
17 //digitalWrite(BENBL,LOW);
18}
19 void READ_VR(void)
20 {
21 VR_VALUE = analogRead(VR_PIN);
22}
23 void DELAY_WAIT(void)
24 {
25 for (int 1 = @; 1 < (VR_VALUE /1@ + 7) ; i++) delayMicroseconds(10@);
26}
27 void loop()
28 {
29 READ_VR();
3e digitallWrite (APHASE,HIGH);
31 DELAY_WAIT();
32 digitallWrite (BPHASE,HIGH);
33 DELAY_WAIT();
34 digitalWrite (APHASE,LOW);
35 DELAY_WAIT();
36 digitalWrite (BPHASE,LOW);
37 DELAY_WAIT();
38}
39
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// GP10 10CON
#define [OCON_PO_4
#define [0CON_PO_5
#define [0CON_PO_6
#define [0CON_PO_7
#define [0CON_PO_8
#define [0CON_PO_9
#define [OCON_PO_14
#define [OCON_P1_18
*]OCON_P0_4 = 0x10;
*]0CON_PO_5 = 0x10;
*]OCON_PO_6 = 0x10;
*]0CON_PO_7 = 0x10;
*]OCON_P0_8 = 0x00;
*]0CON_P0_9 = 0x00;

*]0CON_P0O_14 = 0x00;

//*FGP10_FI00DIR = 0x00004300;

//*FGP10_FI00DIR
//*FGPI0O_FIOODIR

*FGPI0_FIOODIR = 0x000043f0;
//*FGPI0_FIOOMASK = 0x00004000;

gpio_drv8835 tst();

((volatile
((volatile
((volatile
((volatile
((volatile
((volatile
((volatile
((volatile

// Set PO[4] Pull
// Set PO[5] Pull
// Set PO[6] Pull
// Set PO[7] Pull
// Set PU[B]
// Set PO[9]

unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

up
up
up

C

int
int
int
int
int
int
int
int

T . P . 3

M M Mo M’ M’ M M Mt

// Set PO[14] -> GPIO

// GPI0 PO[8
0x00000100: // GPIO PO[8
0x00000200: // GPIO PO[9

// p0[4] [5] [

]
]
]
6

PO[9] PO[14] OQutPut

(0x4002C010
(0x4002C014
(0x4002C018
(0x4002C01C
(0x4002C020
(0x4002C024
(0x4002C038
(0x4002C0C8

QutPut
OutPut

// stepping moter test

] (7] (8] [9] [
// PO[14] Mask test

P M Mo’ M’ M’ M M Mt
M M M M’ M’ M M Mt

// Gstop=1
// Pose
// Gstop=4
// Stop

// GPIO
// LED2

enabled -> GPI0 DRV8835 APHASE
enabled —> GPI0 DRV8835 AENBL
enabled -> GPI0 DRV8835 BPHASE
p enavled -> GPI0 DRV8835 BENBL
-> GPIO BRCT
-> GPIO BRC2

4] OutPut

int gpio_drv8835_tst()

g |

int i, j;

GPI0_PO_4_Low();: // DRV8835 APHASE Low
GP10_P0_5_High(); // DRV8835 AENBL high
GPI0_PO_6_Low(): // DRV8835 BPHASE Low

GP10_P0_7_High(): // DRV8835 BENBL high

// Right turn test
for (j=0 ; j<26; j++) |
GPIO_PO_4 High(); // DRV8835 APHASE high
for ( i=0; i < 180000; i++): //delay

GP10_P0_6_High(): // DRV8835 BPHASE high
for ( i=0; i < 180000; i++); //delay

GPI0_P0_4_Low(): // DRV8835 APHASE Low
for ( i=0; i < 200000; i++); //delay

GPI0O_P0_6_Low(): // DRV8835 BPHASE Low
| for ( i=0; i < 200000; i++); //delay

for ( i=0; i < 4000000; i++); //delay

GPIO_PO_4_Low(); // DRV8835 APHASE Low
GPI10_PO_5_High(); // DRV8835 AENBL high
GPI0_PO_6_Low(); // DRV8835 BPHASE Low

GPIO_PO_7_High(); // DRv8835 BENBL high
// Left turn test
for (j=0 ; j<26; j++) {
GPIO_PO_6_High(): // DRV8835 BPHASE high
for ( i=0; i < 180000; i++); //delay

GPI0_P0_4_High(): // DRV8835 APHASE high
for ( i=0; i < 180000; i++); //delay

GPI0_PO_6_Low(); // DRV8835 BPHASE Low
for ( i=0; i < 200000; i++); //delay

GPIO_P0O_4_Low(): // DRV8835 APHASE Low
| for ( i=0; i < 200000; i++); //delay

GPIO_PO_4_Low(): // DRV8835 APHASE Low

GPI0O_PO_5_Low(): // DRV8835 AENBL Low
GPIO_PO_6 _Low(); // DRV8835 BPHASE Low
GPIO_PO_7_Low(): // DRV8835 BENBL Low

//while(1); test
return(0) ;
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Step motor test D-Slaved
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Texas DRV&&E35H

Step motor test D-Slaves
LPC1788 p0l4] p0|5] pOl6] pO[7]

int midiP15bc_drn(vd)

}nt vd,
g switch(vd) |
case 0 @ //
break
case | @ //
break;
case 7 . gpio_drvB835_L(26). // 26 step Left turn
break;
case J : gpio_drvB835_R(26), // 26 step Right turn
break;
case 4 @ gpio_drv8835_L(39);
break;
case 5 ! gpio_drv8835_R(39);
break;
case 6 @ gpio_drv8835_L(52);
break;
case / @ gpio_drvB8835_R(52) .,
break;
case 8 @ gpio_drv8835_L (60);
break;
case 9 @ gpio_drvB8835_R(60);
break;
default : //
} break .
//egpio_drv8835_tst() . // stepping moter test
return(0);
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Texas DRV8835 DC motor x 2 drive test

DRV88
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Texas DRV8835 DC motor x 2 drive test

Iy

*

*10CON_P

10GON PO 5 = On10: /7 Sot POIS] Pull ub onabied -3 GPIO DRVS35 AENBL

* P05 = 0x10; // Set ull up enabled —>

DRV8835& 4k *I0CON PO 6 = 0x10; // Set PO[6] Pull up enabled -> GPIO DRV8835 BPHASE
PO 7 = 0x10: // Set PO[7] Pull up enavied -> GPIO DRV8835 BENBL

*10CON_P

&

P 9 9 . o & ™ afealeleaTala

DCE—X—x?2
L R
Phase/Enable mode

PO[4] PO[5]

......

PO[6] PO[7]

.......

T2 —H Do\ O e C0oC
DC3.7V [l EooN ¢ (S)SooooT DC 3.3V



Texas DRV8835 DC motor x 2 drive test
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AE-STEP-KIT

LPC1788TC7/ v L RE—X—%EHT 5,

SSR* v b &FE->TE—X—%2BENRET 5,

NXP AE-PCA9685 Micro Servo test

Texas DRV883b Step motor ST-42-BYH1004-5013 uno test
Texas DRV8835 Step motor LPC1788 test

TLPE M

Texas DRV8835 DC motor x 2 drive test
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