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FEHl R B AT S R, RE S AN RRAG B A 1 s
FH B, ULxfiA, ADCCrRI{EEANADCE: N Lt iR
REETT A B =AM T3, Wik, FHRUIRES
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HRI T %, RIS IRAEPWM SYNCRk M5 .
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/*************************************************

/*******************Variables********************/

static ADI_ADCC_HANDLE hADCC; /*
ADCC Handle */

static ADI_ADCC_ HANDLE hADCCTimer0,
hADCCTimerl; /*ADCC Timer Handles*/

static uint8 t ADCCMemory[ADI ADCC MEMORY];
/* Memory buffer for the ADCC device -
predefined */

static uint8_t

ADCCTmrOMemory [ADI_ADCC_TMR MEMORY] ;

static uint8 t

ADCCTmr1Memory [ADI_ADCC_TMR MEMORY] ; Vad
Memory buffer for the ADCC Timers -
predefined*/

static uintl6 t SampleBuffer(0[NUM SAMPLESO];
static uintl6 t SampleBufferl [NUM SAMPLES1];
/* Memory buffer for the ADC samples */
static uintlé6_t Iv_adc, Iw_adc;

static uintl6 t Es_adc, Ec_adc, Vdc_adc,
Ths_adc;

/*Variables for ADC data*/

static uint8_t
TruDevMemory [ADI_TRU REQ MEMORY];

static ADI TRU HANDLE hTru;

/*TRU Device Memory and Handle*/

/*************Function Prototypes****************/

ADCC Module Setup Code Example 45.
*************************************************/
46.
/********************Defines*********************/
1. #define ADCC DEVICE NUM 0 47.
2. #define TRU_DEV_NUM 0
3. #define ADI TRU REQ MEMORY
4. +#define NUM_SAMPLESO 4 48.
5. #define NUM SAMPLES1 2 /*
Length of ADC buffers */ 49.
6. #define FRAME INCO
2*NUM_SAMPLESO*sizeof (short)
7. #define FRAME INC1
2*NUM SAMPLES1*sizeof (short) /* Frame 50.
increment in number of bytes for each buffer*/ 51.
8. #define FRAMES IN BUFFER 1 / *Number of
frames 1in buffer */ 52.
9. #define NO OF EVENTS 6 /* Total 53.
number of events */
10. #define EVENT_MASK OxXFFFF
54.
/*Event Times in ACLK Cycles*/
11. #define SMP_TIMEO 950 55.
12. #define SMP TIMEL 950
13. #define SMP_TIME2 951
14. #define SMP_TIME3 952
15. #define SMP_ TIME4 0 56.
16. #define SMP TIMES 0 57.
58.
/* Control Words for All ADC Channels */
/*Upper Nibble = Chan No. Lower Nibble = 0xF for 59.

Sim Sampling, 0xD Otherwise*/

17. #define ADCO_ VINOO CTL 0x0F
18. #define ADCO VINO1l CTL 0x1F
19. #define ADCO_VINO2_ CTL 0x2D
20. #define ADCO_VINO3 CTL 0x3D
21. #define ADCO_VINO4 CTL 0x4D
22. #define ADCO VINOS CTL 0x5D
23. #define ADCO_VINO6_ CTL 0x6D
24. #define ADCO_VINO7 CTL 0x7D
25. #define ADC1 VINOO CTL 0x0F
26. #define ADC1_VINO1_CTL 0x1F
27. #define ADC1 VINO2 CTL 0x2D
28. #define ADCI_VINO3 CTL 0x3D
29. #define ADC1_VINO4 CTL 0x4D
30. #define ADC1_VINOS5_ CTL 0x5D
31. #define ADC1 VINO6 CTL 0x6D
32. #define ADC1_VINO7 CTL 0x7D

/*Mapping the Signals to the Appropriate ADC
Channels*/

void SetupADC (void) ;

void SetupTRU (void) ;

static void AdccTmrOCallback(void *pCBParam,
uint32 t Event, void *pArg);

static void AdccTmrlCallback (void *pCBParam,
uint32 t Event, void *pArg);

/****xxFunction to Configure ADCCX****xtxxkxxxxx/

60.
61.

void SetupADC (void) {
static ADI_ADCC RESULT result;

/*Set Up Event Configuration Table*/

62.
63.

64.

65.

66.

67.

68.

33. #define ES_CTL ADCO_VINOO_CTL
34. #define EC CTL ADC1 VINOO CTL
35. #define VDC CTL ADCO_VINO2 CTL
36. #define THS CTL ADCO_VINO3_CTL
37. #define IV_CTL ADCO_VINO1l CTL
38. #define IW CTL ADC1 VINOl CTL
/*Locations of ADC Signals in Data Buffer Index*/
39. #define IV_ADC 0
40. #define IW_ADC 1
41. #define ES_ADC 0
42. #define EC_ADC 1
43. #define VDC ADC 2
44. #define THS_ADC 3
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ADI ADCC EVENT CFG EventCFG[NoioFiEVENTS] = {
{0, ES CTL, ADI ADCC ADCIF0, ADI ADCC TIMERO,
true, 0, SMP TIMEO},

{1, EC_CTL, ADI_ADCC ADCIF1, ADI_ADCC_TIMERO,
true, 2, SMP TIMEl},

{2, VDC_CTL, ADI_ADCC ADCIFO,

ADI_ADCC TIMERO, false, 4, SMP TIME2 },

{3, THS CTL, ADI ADCC_ADCIFO,

ADI_ADCC TIMERO, false, 6, SMP_TIME3 },

{4, IV _CTL, ADI_ADCC_ADCIF0O, ADI ADCC_TIMERI,
true, 8, SMP TIME4 },

{5, 1IW_CTL, ADI ADCC_ADCIFl, ADI ADCC TIMERI,
true, 10, SMP TIMES }}; /*Event#, CTL WORD,
ADC Interface, Timer ID, sim. samp, Mem offset
in frame, Event time */
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/*ADCC Setup API Functions*/

69.

70.

71.

2.

73.

74.

75.

76.

7.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

result = adi_adcc_OpenDevice (ADCC_DEVICE_NUM,
ADCCMemory, &hADCC) ;

result = adi_adcc_OpenTimer (hADCC,
ADI_ADCC_TIMERO, ADCCTmrOMemory,
&hADCCTimer0) ;

result = adi adcc OpenTimer (hADCC,
ADI_ADCC_TIMER1, ADCCTmrlMemory,
&hADCCTimerl); /* ADCC Device handle, Timer to
open, Timer memory, Pointer to the timer
handle */

result = adi adcc RegisterTmrCallback
(hADCCTimer0O, AdccTmrOCallback, hADCCTimer0) ;
result = adi_adcc_RegisterTmrCallback
(hADCCTimerl, AdccTmrlCallback,
hADCCTimerl) ; /*Register callback functions*/
result = adi_adcc_EnableDMAMode (hADCC, true) ;

result = adi_adcc ConfigADCCClock (hADCC,
ADI_ADCC_ADCIFO, false,lu, 8u );

result = adi_adcc_ConfigADCCClock (hADCC,
ADI_ADCC_ADCIF1, false,lu, 8u ); /*For each
ADC interface: ADCC handle, ADC Interface
number, falling edge, ACLK Clock divide, NCK*/
result = adi adcc ConfigChipSelect (hADCC,

ADI ADCC ADCIFO, false, 1lu, Ou, 9);

result = adi adcc_ConfigChipSelect (hADCC,

ADI _ADCC ADCIF1l, false, 1u, Ou, 9);/*For each
interface: ADCC handle, ADC interface, active
low, Tescx, Texcs, Tescs*/

result = adi_adcc_ConfigTimer (hADCCTimerO,

ADI ADCC TRIGO, true, false);

result = adi adcc ConfigTimer (hADCCTimerl,

ADI ADCC_TRIGO, true, false); /*For each
timer: Timer handle, Timer trigger source,
falling edge trigger, No trigger output */
result = adi adcc ConfigEvent (hADCC,
&EventCFG[0], NO_OF EVENTS); /*ADCC handle,
Pointer to the event configuration table,
Number of events in the table */

result = adi_adcc_ SetEventMask (hADCC,

EVENT MASK) ; /*
Handle to the device, Enable all events */

adi adcc_EnableDualBitDataIF (hADCC, true);
/*Dual bit interface allows highest
throughput*/

memset ( (void *)SampleBufferO,
* sizeof (short));
memset ( (void *) SampleBufferl,
* sizeof (short));

result = adi adcc SubmitBuffer (hADCCTimerO,
SampleBuffer(0, FRAME INCO, FRAMES IN BUFFER);
result = adi adcc_SubmitBuffer (hADCCTimerl,
SampleBufferl, FRAME INC1, FRAMES IN BUFFER);

0, NUM_SAMPLESO

0, NUM SAMPLESI1

/*For each timer: timer handle, Pointer to the

88.

89.

90.

91.

buffer, Frame increment, Number of frames
that fits into the given buffer */

result = adi adcc EnableTimer (hADCCTimerO,
true);

result = adi adcc_EnableTimer (hADCCTimerl,
true);

result = adi adcc EnableDevice (hADCC, true);
/*Enable everything*/

}

/*******Function to configure TRU****************/

92.
93.
94.

95.

96.

97.

void SetupTRU (void) {

ADI TRU RESULT result;

result = adi_tru Open (TRU_DEV_NUM,
&TruDevMemory[0], ADI TRU REQ MEMORY, &hTru);
/* Setup TRU for ADCC. Slave is ADCCO trig 1
and master is PWMO SYNC pulse*/
result = adi tru TriggerRoute (hTru,
TRGS ADCCO TRIGO, TRGM PWMO SYNC);
device, slave, master*/
result = adi_ tru Enable
TRU*/

}

/*TRU

(hTru, true); /*Enable

/***********ADCC Timer Callbacks*****************/

98.

99.

100.
101.
102.
103.
104.

105.

106.
107.
108.
109.
110.
111.

112.

113.
114.
115.
116.
117.

118.
119.
120.

121.
122.

123.
124.
125.
126.
127
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static void AdccTmrOCallback (void *pCBParam,
uint32_t Event, void *pArg) {
switch (Event) {
case ADI_ADCC_EVENT FRAME PROCESSED:
Es adc= SampleBufferO[ES ADC];
Ec_adc = SampleBufferO[EC_ADC];
Vdc_adc = SampleBuffer0[VDC ADC];
Ths adc = SampleBuffer(0[THS ADC];
/*Store all of the data sampled in appropriate
global variables*/

_adcc_SubmitBuffer (hADCCTimer0,
SampleBuffer0, FRAME INCO, FRAMES IN BUFFER);
/*Return the buffer to the ADCC for use in the
next events*/

break;

case ADI ADCC EVENT BUFFER PROCESSED:
break;

default:
break;

}

static void AdccTmrlCallback (void
*pCBParam, uint32 t Event, void *pArg) {

switch (Event) {
case ADI_ADCC EVENT FRAME PROCESSED:
Iv_adc = SampleBufferl[IV_ADC];
Iw_adc = SampleBufferl[IW_ADC];
MotorControl () ; /*Run the
current control algorithm*/

break;

case ADI ADCC_EVENT BUFFER PROCESSED:
adi_adcc_SubmitBuffer (hADCCTimerl,
SampleBufferl, FRAME_INCI, FRAMES_IN_BUFFER);
break;
default:
break;
}

return;
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/*************************************************

Enhanced Precision Timing Code
*************************************************/
/*Setup TRU for ADCC enhanced timing precision.
Slave is ADCCO trig 1 and master is GP timer 7
Added to SetpTRU() function in place of line 95 */

128. result = adi tru TriggerRoute (hTru,
TRGS_ADCCO_TRIGO, TRGM TIMERO TMR7); // TRU
device, slave, master

129. result = adi tru TriggerRoute (hTru,
TRGS_TIMERO TMR7, TRGM PWMO SYNC); // TRU
device, slave, master

/*Setup GP timer 7 timer used to advance frame by
one CS. Add to SetupADC() function after line 91%*/

130. *pREG_TIMERO STOP CFG SET =
BITM TIMER STOP CFG_TMRO7;

131. *pREG_TIMERO RUN CLR =
BITM TIMER RUN_SET TMRO7; /*Disable Timer
First*/

132. *pREG_TIMERO TMR7 CFG =
ENUM TIMER TMR _CFG_PWMSING MODE |ENUM TIMER TMR
~CFG_TRQMODE1l |ENUM TIMER TMR CFG TRIGSTART |
ENUM TIMER TMR CFG_POS EDGE|ENUM TIMER TMR CFG
_PADOUT EN | ENUM TIMER TMR _CFG_EMU CNT;

133. *pREG_TIMERO TMR7 DLY = (uint32 t) (fsysclk
/ F_SW - 0.00000045 * fsysclk); /* Delay must
be Tsw minus one ADC chip-select. Chip select
is 18 ACLKs*/

134. *pREG_TIMERO TMR7 WID = 16; /*Be careful
here... DLY+WID must be smaller than one PWM
period. In other words, WID must be smaller
than one ADC chip select. If WID>CS, trigger
pulse stretches into next PWM period. */

135. *pREG_TIMERO TRG MSK &=
~(BITM TIMER TRG MSK TMRO7) ;
136. *pREG_TIMERO TRG IE |=

BITM TIMER TRG IE TMRO7; /*Enable TMR7%*/

Rev.A|Page 17 of 18




AN-1267

~fIsciRER

RBIARHS 43 H Ak Y P R AR ARG R 40 AR P BE Ak i [
5 H AL I L P H i AT T I, I HL S SR T 5
MR A LI —6.8 AE+6.8 Al Z ML IEIEE, JHIH
TR AR R A 0% R U AR B A B R 4 Y R I R R
i, E20%F E23E BR T WA A B RAESS R,

P20 7R 5% 3 B 4 1500 rpm HLHEALZS it 4 ) UL
frrLit. AL RK-FRAL, I HREAES:,

M2.00ms A CH2_/ 880mV 2

vV
A - v 40ps

F120. 2 HPLAE A7 HE 3

o
N

A
;
i

/| N\ 40

lpnaske (A)
o
N
I~
N
"4

~
Pz
A

I
o <
)

3.35

L

/1N /1N

V4 N\ / N

N4 N\ N\

3.15

w
w
S

w
N
(]

w
N
=)

Ipnase (Digital)

0 20 40 60 80 100 120 140 160 180 200 §
SAMPLES g

21 ADCRFE LA B o _E AT = RS
BT i i

©2013-2014 Analog Devices, Inc. All rights reserved. Trademarks and
registered trademarks are the property of their respective owners.
AN11835sc-0-9/14(A)

ANALOG
DEVICES

P21 o SR IE B ] 25 R 7 T B2 380, fh Pl vpm] L
P AL AR DL FRL 3 LA P O TR BX 3 B, B R T K P
T KIERI2% TR 2 ik, P12 R 22 (B BR BRI 25 2% HL I
) 4 1l B 8% 1A 1 £) 3438 ik ADSP-CM408F 7™ Az iy 418 T
A, %S RS- 232 MATLAB 2 11,

TEE23, PWM synclik A & UL 5 25 ) R B ol & B R 7R
FH DL HL 3 PWMUE BT 0 v e, 2 4 FiL 38 5 T W P 35 4
BT, ZE BRI R,

0.20

HAYAYAYAZAY
:

0 N
0 20 40 60 80 100 120 140 160 180 200 3
CURRENT (A) g

[El22. Q2% v I A1 52 s v e

23, 5 HE i v J A S B R A

www.analog.com

Rev. A | Page 18 of 18


http://www.analog.com/zh/processors-dsp/cm4xx/adsp-cm408f/products/product.html

