2" TROL fEFH¥EEE

PGA {15
MR
ATF W& TG
BEHEHE
SPC1125 &7 SPC1125, SPC1128
SPC1168 %74 SPC1155, SPC1156, SPC1158, SPC1168,
SPD1148, SPD1178, SPD1188, SPD1163,
SPM1173
SPC2168 A4 SPC2168, SPC2165, SPC2166, SPC1198
SPC1169 R 7 SPC1169, SPD1179, SPD1176
SPC2188 R 7| SPC1185, SPC2188
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1 SPC1168/SPC2168/SPC2188 %ﬁﬂ
1.1 R

N s = 2 e ” \2
™~ PGA AR TAERI: —MEZaii, HRMEnT 3 64, J—Mu mumii=, &
b 2% N2y LoHe ARNTT Ry AN 5
KIGAE P2 32, fEHIALAT, B4 PGA AT LISCRFAN B {5 5 UK .
h y,
1.2 DhEsHiR
PGAO i HHEEI NI 1-1 B 1-3 Fiow.
& 1-1: PGAO SHIHERE
PGAOCTL.INSELP ADCSOCXCTL.CHSELP
ADC4— 7 ADC10— 7
ADC10— 6 ADC8—— 6
ADC8—— 5 PGAOCTL.BYPP ADC2—— 5
ADC6—— 4 ADCO— 4
ADCO—| 3 [ | VDD33— 3
DAC2— 2 DACO— 2
DAC1— 1 1
GND— O o) PGAOUT_OP GND— o T ADC
PGAO ADCSOCXCTL.SHAEN Rk
| Engine
:gg: é " PGAOUT_ON A/[:;é;: ; J—*’_"_’
ADCO— 5 ADC3— 5
ADC7— 4 | | ADC1— 4
ADCl— 3 PGAOCTL.BYPN VDD12—— 3
DAC3— 2 ) DACO—| 2
pACl— 1 1
GND— © GND— 0
PGAOCTL.INSELN ADCSOCXCTL.CHSELN
[1] SPC1168 PGAO 4514 /&.
& 1-2: PGAO SMJHER]
PGAOCTL.INSELP ADCSOCXCTL.CHSELP
ADC8— ADC14—| 7
ADC6—| ¢ ADC8—| 6
ADC4A—] ¢ PGAOCTL.BYPP ADC2— 5
ADC2—— 4 ADCO— 4
ADCO— 3 VDD33— 3 |
DAC2—| 2 PGA3P—| 2
DACO— 1 |1 N
GND—] 0 o) PGAOUT_OP GND— o T
PGAO > ADCSOCXCTLSHAEN | ADC Engine
ADCO— NE) pGAOULO,\T ADC15— 7 i
ADCT— ¢ ADCO— 6 >
ADCS—— 5 ADC3— 5
ADC3— 4 ADC1— 4
ADC1— 3 PGAOCTL.BYPN vbD12— 3 [
DAC3— 2 ‘ PGA3N— 2
pAco— 1 1
GND— O GND—| 0
PGAOCTL.INSELN ADCSOCXCTL.CHSELN
[1] SPC2168 PGAO 4514 4 .
©2024 JEE TR (Rl FGIRAA 7 of 38
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& 1-3: PGAO Z5HHEE]

PGAO\CJ\LJNSELP PGAD ADCCHiTLk[x].SHINSELP ADCO
DAC5—>{ 0 PGAOCTL.BYPP PGAO OUTP GND—» 0
ANA_IN15—> 1 -—__o = > 1
ANA_IN4—>{ 2 PGAO_INP DACO—> 2
ANA_IN8—>{ 3 AVDD—> 3
ANA_ING—>] 4 . + ANA_ING—> 4
ANA_IN6-¥ 5 o ANA_IN6-> 5
ANA_IN12-¥{ 6 PGAOCTL.EN ANA_IN12> 6
ANA_|N18—>7/ . . . ANA_IN18—>7/
ADC core ADCRESULTI[K]
DACS—PO\ PGAO INN GND—>O\
DACO— 1 = o > 1
ANA_IN10—>{ 2 PGAOCTL.BYPN ~ PGAO_OUTN DAC1—>{ 2
ANA_IN17%{ 3 VCAP12> 3
ANA_INT> 4 ANA_INP> 4
ANA_IN7-¥ 5 ANA_IN7> 5
ANA_IN13{ 6 ANA_IN13>| 6
ANA_IN19—>/7( ANA_IN19—>/7(
PGAOCTL.INSELN ADCCHCTL[x].SHINSELN

[1] SPC2188 PGAO 4 HIA.

13 ZhEesEhl

131 E5ER

1.3.1.1 IhEeESR
{$i ] ADC %} 24 PGA HL R 34T HFE.

1.3.1.2  ThEgsEdl
= 1B VPGAX INP 5 VPGAX_INN [ Z{E1E N% N, ¥ VPGAx OUTP 5
VPGAX_OUTN FIZ AN M .
Vecax_oute - Vecax outn = (Vecax_INe - Veaax INN) X G
H 1 VPGAX_OUTP 5 VPGAX_OUTN % H % M-

Vreax_oute = Vraax_outem + (Vecax_ine - Veeax inn) X G / 2
Veeax_outh = Veaax_outem - (Vecax ine - Vecax inn) X G / 2
- VPGAX_INP 5 VPGAX_INN A & F [k WA ZiAIE (fH& H ZZE T LR A7);
- VPGAx_OUTP 5 VPGAx_OUTN HELEMAUNIE. AN 1 B thf B oA, {6 i 35 B AR
ilE VPGAX_OUTP 5 VPGAx_OUTN HiJE7E 0.3V %] VAVDD - 0.3V 2 [f];
- VPGAx_OUTCM Cfith L ) SRR T HAAREE, ZF X NG TRM XCRY PGA
AL E R AT
- TWHECEWEME N VPGAX_OUTCM it LA d k) SRR, EH BN
0.3V + (VAVDD — 0.3V) _ VAVDD
2 2
PL3RAS 5% K1) VPGAX_OUTP 5 VPGAXx_OUTN HE & YE i ;
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- VPGAx_OUTP 5 VPGAX_OUTN HiJEZE1E
+((VAVDD — 0.3V) — 0.3V) = +(VAVDD — 0.6V)

XS VPGAX_INP 15 VPGAX_INN FiL JE 2 A 1 A = o i ey

DL 718 7~ ADC % 2277 PGA HEATRAE, 427> PGA HLJEI%% ADC CHO, RHZERIA
SRAEW ], BRANFE MR (8] (E7E SRR B LRE AR R AFEI 8] 2 52 B A5 i r s, L BRI E
BH, nI=% (ADC @IS A AR ) , (H3E S [a) A2 52 B A s B 5o, i

HORFF SDK A BE AUE R Al

Example Code

follow */
#define ValueToVoltage (x) ((x * 3657) / 8192) /1000

/*Variable for ADC result*/
int32_t i32VsP;

int main()

{
FLASH WALLOW() ;

#if defined (SPC1158)
FLASH SetTiming(100000000);
/* Disable flash write access after flash operation had done */
FLASH WDIS() ;

CLOCK_InitWithRCO(CLOCK_ﬂCLK_lOOMHZ);
#telse
FLASH SetTiming(200000000);
/* Disable flash write access after flash operation had done */
FLASH WDIS() ;

CLOCK_InitWithRCO(CLOCK_HCLK_200MHZ) ;
#endif

Delay Init():;

/*
Init the UART

1.Set the GPIO34/35 as UART FUNC

*
*
*
*
* 2.Enable the UART CLK

*

* 3.Set the rest para

*/

GPIO_SetPinChannel (GPIO_34, GPIO34_UART TXD) ;
GPIO_SetPinChannel (GPIO_35, GPIO35 UART RXD) ;
CLOCK_EnableModule (UART MODULE) ;

UART Init(UART, 38400);

/*
* Set PGA in differential ended mode.
*

* 1.Set the GPIO8 (ADC8) as the P-input of the PGAO.

/* As description below, ADC result convert to voltage can calculate as the

©2024 JRBE TR CLfg) AIRAF
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*

* 2.Set the GPIO9 (ADCY9) as the N-input of the PGAO.
*
* 3.Set the PGAO amplitude scale as 4x.
*
*

4.Enable the PGAO.
*/
GPIO_SetPinChannel (GPIO_8, GPIO8 ADCS) ;
GPIO_SetPinChannel (GPIO_9, GPIO9_ADCY) ;
PGA_DifferentialInit(PGAO, PGAO CH P ADC8, PGAO CH N ADCY9, PGA SCALE_4X);

/*
ADC Init.

*
*
* 1.Set the ADC as differential mode.
*

* 2 .Use SHA to sample the PGAOP and PGAON which had been set as the P/N
channel.

*

* 3.Set software as the tigger model.

*/

ADC_Init(ADC_SOC_0, ADC_SHA P _PGAOP OUT, ADC_SHA N PGAON OUT, SHA,
ADCTRIG_Software) ;

while (1)

{
/* Use software to trigger ADC SOCO to work */
ADC_SoftwareTrigger (ADC_SOC_0) ;

/* Wait until ADC conversion finished (Interrupt flag was set) */
while ('ADC_GetIntFlag (ADC_SOC _0));

/* Get trim result */
i32VSP = ADC_GetTrimResult2 (ADC_SOC_0) ;

/* Clear ADC SOCO INT flag */
ADC_ClearInt (ADC_SOC_0) ;

/* Print the difference voltage value of GPIO8/9 */
printf ("GPIO8/9 difference voltage is %2fV(Trim data is %d)\n",
(double)ValueToVoltage (i32VSP) , i32VSP) ;

Delay Ms (3000);

(1] AL IE H T SPC1168.

Example Code \

void PGA_InitExample2 2 (void)
{
FLASH WALLOW() ;
FLASH SetTiming(200000000);
FLASH WDIS();

CLOCK_InitWithRCO (CLOCK_HCLK 200MHZ) ;

Delay Init();

/*

10 of 38 ©2024 EFEHE TR (B HRAA
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Init the UART

1.Set the GPIO44/45 as UART FUNC

2 .Enable the UART CLK

* ok ok F F X %

3.Set the rest para

*/

GPIO_SetPinChannel (GPIO_44,GPIO44 UART TXD) ;
GPIO_SetPinChannel (GPIO_45,GPIO45 UART RXD) ;
CLOCK_EnableModule (UART MODULE) ;

UART Init(UART,38400);

/* Init ADC */
ADC_EasyInit2 (ADC_SOC_0,ADCx_PGAOP,ADCx_PGAON,ADCTRIG_Software) ;

/* Init PGAO */

PGA DifferentialInit( PGAO,
PGAO_CH P_ADC4 /* Positive CH */,
PGAO_CH N ADC3 /* Negative CH */,
PGA SCALE 8X /* PGA Diff Gain */);

}
(1] AR IE H T SPC2168.

Example Code

#include "spc2188.h"
#include <stdio.h>

/* ADC result convert to voltage can calculate as the follow */

#define ValueToVoltage (x) ((x*3339)/8192)
int32_t 132VSP;
ErrorStatus status;

int main(void)
{
CLOCK_InitWithRCO(2400000000) ;

Delay Init();

/*

* Initial the UART

*/

PIN_SetChannel (PIN_GPIO62, PIN GPIO62_ UARTO_TXD) ;
PIN_SetChannel (PIN_GPIO63, PIN GPIO63 UARTO_RXD) ;
UART Init (UARTO, 38400);

/*

* Set PGA in differential-ended mode.

*

*/

PGA Differentiallnit(PGAO, PGAO_CH P _ANA IN6, PGAO_CH N _ANA IN7,
PGA_GAIN DIFF 2X SINGLE_1X);

/*ADC Initial*/
ADC_Init(ADCO, ADC CHO, ADCO SHO P PGAO OUTP, ADCO SHO N PGAO OUTN,
ADC_SOC_IRIGGER_FROM_SOFTWARE);

©2024 R HE TR (B HIRAFA 11 of 38
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/* Set Average Times */
ADC_SetChannelResultAverageCount (ADCO, ADC_CHO, ADC_AVERAGE COUNT_16) ;

while (1)

{
/* Use software to trigger ADC SOCO start to work */

ADC_ForceChannelSOC (ADCO,ADC_CHO) ;

/* Wait until ADC conversion finished (Interrupt flag was set) */
while (ADC_GetChannelIntFlag (ADCO,ADC CHO) == 0);

/* Get result */
i32vsP = ADC_GetChannelResult (ADCO,ADC CHO) ;

/* Clear ADC SOCO INT flag */
ADC_ClearChannelInt (ADCO,ADC_CHO) ;

printf ("ADC differential Result = %d\n", 1i32VSP);
printf ("voltage = %dmv\n", ValueToVoltage (i32VSP)) ;

Delay Ms(500);

}

(1] ABIAASIE ] SPC2188, B R FI R 7s B D 2R SE PR 7 REAT Hh 78

1.3.2  ¥— PGA #*4r BL - HR PGA

1.3.2.1  ThReER
1 ADC X 9> i PGA Hi K HEAT S RE

1.3.2.2 ThEesEH

P B AN i PGA 23870 K VPGAX_INP YENHI N, VPGAx_OUTP 1EN#%iH: %
VPGAX_INN E %\, VPGAx_OUTN {E Mt

Vprgax_outp = Vegax_INp X Gp

Vpgax_outn = Vpgax_INN X Gn
- VPGAX_INP 5 VPGAX_INN HLJE 40N IF

- PGA fEHAUFE L NVE R LB . (B2 8 T B 15 AR, 8 A i 75 B ARAIE
VS E7E 0.3V £ VAVDD - 0.3V 2 [1], XT3 E A 0.3V / GP E(VAVDD - 0.3V) / GP
L 0.3V /Gy @J(VAVDD -0.3V) / Gno

PLR 387~ ADC XA i PGA HEATREE, MM Him PGA HLE 3 7lik4: ADC
CHO Al CH1, SRAIBRVCREERSTE], BRINEL RTS8, {ELESZFR A TRE A SRAE RS (8] 2 52 21 400 H %
fIsm, HEARK R BEUE, 713% (ADC EALI [R5k TR R ) 156 et ] AR 4>
RN RS 2R, I8 R FE SDK HR R e I EE R AT .
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void PGA InitExample2 8 1(void)
{
FLASH WALLOW () ;
FLASH SetTiming(200000000);
/* Disable flash write access after flash operation had done */
FLASH WDIS();

CLOCK_InitWithRCO (CLOCK_HCLK 200MHZ) ;
Delay Init():;

/*
Init the UART

1.Set the GPIO34/35 as UART FUNC

*
*
*
*
* 2.Enable the UART CLK
*

*

3.Set the rest para

*/

GPIO_SetPinChannel (GPIO_34,GPIO34_UART TXD) ;
GPIO_SetPinChannel (GPIO_35,GPIO35 UART RXD) ;
CLOCK_EnableModule (UART MODULE) ;

UART Init (UART,38400);

/* Select PGA input as analog pin */
GPIO_SetPinAsAnalog(GPIO_0); /* ADCO I+ */
GPIO_SetPinAsAnalog(GPIO_1); /* ADC1l I- */

/* Init PGA as single ending mode */

/* Negative path gain */

PGA->PGAOCTL.all = (PGA_SCALE_N_SX << PGAOCTL_ALL_GAINN_POS);
/* Positive path gain */

PGA->PGAOCTL.all |= (PGA_SCALE_R_BX << PGAOCTL_ALL_GAINP_POS);

/* Negative input */

PGA->PGAOCTL.all |= ((PGAO_CH N ADCl & 0xF) << PGAOCTL_ALL INSELN Pos);
/* Positive input */

PGA->PGAOCTL.all |= ((PGAO_CH P ADCO & 0xF) << PGAOCTL ALL_INSELP Pos) ;
/* Select Negative as Common mode */

PGA->PGAOCTL.all |= PGAOCTL_ALL CMSEL NEGATIVE_AS_ COMMON;

/* single Mode */

PGA->PGAOCTL.all |= PGAOCTL_ALL MODE_SINGLE BOTH;

/* Enable PGAO */

PGA->PGAOCTL.all |= PGAOCTL_ALL EN ENABLE;

/* Init ADC */

ADC_EasyInitl (ADC_SOC_0,ADCx_PGAOP,ADCTRIG_Software) ;

ADC_EasyInitl (ADC_SOC_0,ADCx_PGAON,ADCTRIG Software) ;
}

(1] BRI IE R T sPC1168.

Example Code
void PGA_InitExample2 8 1(void)
{
FLASH WALLOW() ;
FLASH SetTiming(200000000);
FLASH WDIS();

CLOCK_InitWithRCO (CLOCK_HCLK 200MHZ) ;

©2024 R HE TR (B HIRAFA 13 of 38
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Delay Init();

/*
Init the UART

1.Set the GPIO44/45 as UART FUNC

2 .Enable the UART CLK

* % ok ok Xk Ok

3.Set the rest para

*/

GPIO_SetPinChannel (GPIO_44,GPIO44_UART_TXD) ;
GPIO_SetPinChannel (GPIO_45,GPIO45 UART RXD) ;
CLOCK_EnableModule (UART MODULE) ;
UART_Init (UART,38400);

/* Init PGA as single ending mode */

/* Negative path gain */

PGA->PGAOCTL.all = (PGA_SCALE_N_8X << PGAOCTL_ALL_ GAINN_ Pos) ;
/* Positive path gain */

PGA->PGAOCTL.all |= (PGA_SCALE P 8X << PGAOCTL_ ALL GAINP Pos);

/* Negative input */

PGA->PGAOCTL.all |= ((PGAO CH N ADCl & OxF) << PGAOCTL ALL INSELN Pos);
/* Positive input */

PGA->PGAOCTL.all |= ((PGAO CH P ADCO & 0xF) << PGAOCTL ALL INSELP Pos) ;
/* Select Negative as Common mode */

PGA->PGAOCTL.all |= PGAOCTL_ALL_CMSEL_NEGATIVE_AS_COMMON;

/* single Mode */

PGA->PGAOCTL.all |= PGAOCTL_ALL_MODE_SINGLE_BOTH;

/* Enable PGAQO */

PGA->PGAOCTL.all |= PGAOCTL ALL EN ENABLE;

/* Init ADC */

ADC_EasyInitl (ADC_SOC_0,ADCx_PGAOP,ADCTRIG Software) ;

ADC_EasyInitl (ADC_SOC_O0,ADCx_PGAON,ADCTRIG_Software) ;
}

[1] AL IE T sPc2168.

Example Code \

#include "spc2188.h"
#include <stdio.h>

/* ADC result convert to voltage can calculate as the follow */

#define ValueToVoltage (x) ((x*3339)/8192)
int32_t 132vsP;
ErrorStatus status;

int main(void)
{
CLOCK_InitWithRCO(2400000000) ;

Delay Init():;

/*

* Initial the UART

*/

PIN SetChannel (PIN GPIO62, PIN GPIO62 UARTO_TXD) ;

14 of 38 ©2024 JEBHE TR (L) BIRAA
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PIN SetChannel (PIN GPIO63, PIN GPIO63 UARTO RXD) ;
UART Init(UARTO, 38400);

/*

* Set PGA in single-ended mode.

*/

PGA_SingleEndedInit (PGAO, PGAO_CH P ANA IN6, PGAO_CH N ANA IN7,
PGA_GAIN DIFF_4X_SINGLE_2X) ;

/*ADC Initial*/

ADC_Init(ADCO, ADC_CHO, ADCO SHO P PGAO OUTP, ADCO SHO N GND,
ADC_SOC_IRIGGER_FROM_SOFTWARE);

ADC Init(ADCO, ADC CH1, ADCO SHO P GND, ADCO SHO N PGAO OUTN,
ADC_SOC_TRIGGER FROM SOFTWARE) ;

/* Set Average Times */
ADC_SetChannelResultAverageCount (ADCO,ADC_CHO,ADC_AVERAGE COUNT_16) ;
ADC_SetChannelResultAverageCount (ADCO,ADC_CH1,ADC_AVERAGE COUNT_16) ;

while (1)

{

/* Use software to trigger ADC SOCO start to work */
ADC_ForceChannelSOC (ADCO,ADC_CHO) ;

/* Wait until ADC conversion finished (Interrupt flag was set) */
while (ADC_GetChannelIntFlag (ADCO,ADC CHO) == 0);

/* Get result */
i32VsP = ADC_GetChannelResult (ADCO,ADC CHO) ;

/* Clear ADC SOCO INT flag */
ADC_ClearChannelInt (ADCO,ADC_CHO) ;

printf ("ADC CHO Result = %d\n", i32VSP);
printf ("voltage = %dmv\n", ValueToVoltage (i32VSP)) ;

/* Use software to trigger ADC SOCO start to work */
ADC_ForceChannelSOC (ADCO,ADC_CH1) ;

/* Wait until ADC conversion finished (Interrupt flag was set) */
while (ADC_GetChannelIntFlag (ADCO,ADC _CH1l) == 0);

/* Get result */
i32VsP = ADC_GetChannelResult (ADCO,ADC CH1) ;

/* Clear ADC SOCO INT flag */
ADC_ClearChannelInt (ADCO,ADC_CH1) ;

printf ("ADC CH1 Result = %d\n", i32VSP) ;
printf ("voltage = %dmv\n", ValueToVoltage (i32VSP)) ;

Delay Ms(500);

(1]

ABIAAGIE ] T SPC2188, B R B i R B 2R SE PR 7 SR IEATH 78
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1.3.3.1

5 F PGA HHAT T R AR

THhE R

XD R AT I LR

1.3.3.2

AR 53 5, S 2RI PGA TR Ruamse LRI, SEIN 0048 555 16 535 15

TheeseI

W& 3| vDD/2 K7, 1-4 7N
B 1-4: PGAKIEERER

V Rsense 4.1 | Positive Tetminal Gain = +4X
I_U+ VOUTP

-0.1v

(1.65+0.05*4)V

B |0.4v

(1.65-0.05*4)V

COMPOH

— h
¥ T ™ A [
v = 33y = =i
T =«
|_U+ P(+) VOUTP COMPOL
] R
PGA
33v I_U-
e Rsense &, NC) VOUTN VOUTP-VOUTN
= _ (+0.05*8)V
R g . . g — e
Diff Gain = 8X
e te o \ ~7 0.8
1] 3.2 4.2 ) o
IU Current
(Amp) ' I—U- VOUTN (1.65+0.05*4)V
Loy o

1.65V

] 0.4v

Gain = 8X

(1.65-0.05*4)V

Negative Terminal Gain = -4X

PR BA—/MB 543 A P 30 FEL S

- B Rsense ¥ 0.1 BRU}, U AHHETEME N 1A;

- WEMZE T THORIE 35 A2 8X;

- RZEUVN 10k KRG

- RIEEBREINEE, PGA IEimH AN LN 3; +
G NG N

2
- A& ESVOUTNFVOUTPINT, K NEAi#s PGAXCTL.CMSEL % & N 0, iEHFVOUTN

A Bl Y AR L

0.1+ sin(wt)
2

VCM = VOUTN = 1.65

0.1 x sin(wt) 8

G
VOUTN =VCM — VIN * 2= 1.65 — > * 5= 1.65 — 0.2 * sin(wt)
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G 0.1 * sin(wt) 8 ]
VOUTP =VCM + VIN * 5= 1.65 + — * 5= 1.65 + 0.2 * sin(wt)
A VIN g PGA I A HIZEREH ST, G )y PGA TR 8X.
- COMP EFEVOUTPIE NEN, RILHAmFE N 1.65V, TRE N 0.2V;
- B U A IR 2A, SRAUE A IR R 2 £%, [FUk DAC MZE RN 1.65V,
WEAE A 2*0.2V;
DACy; = 1.65 + 2 % 0.2 = 2.05V
DACio = 1.65—2% 0.2 = 1.25V
- MRIEULT A, LAk EDACy; 5 DAC o B 15 5E BUHE ;
DAC_HI_CODE(10bit)

DAC_LO_CODE(10bit)
DACLo = 1024

- DAC_HI CODE (ZFfi#s#ift) Zii%E N 636, DAC_LO CODE (ZFfEes¥ift) FiikEN
387. N T fEH T, Spintrol 324t COMP_Init() R AT ELIEHI N mV (HIFAT R E .

- WRAE BRI, AR RS RGN, #R il COMP Har b

& 1-5: COMP HiH &R~

4
DAC_HI i i i i o~
— P N\
B T SRR D o e 7 -
/ I I I a |
/1 I | | /o 1\
/1 | | | | 1
/o | | | | |
/ | | \ | | | |
R RV S ISR N S N
( | | | | |
I I I I I I
I I I 1/ I I
I | \ 1/ I I
I I Al 1/ I I
J P Lmdoo N J P R
I | N4l | ]
DAC_LO | | [ | |
| | | | | I
T T T T T T
| | | | |
| | | | |
I I I I I I
I I I I I I
I I I I I I
| | | | | |
4 | | | | | |
| | | | | |
| | | | | |
| | | | | |
| |
COMPOH output I i i
I I >
T T T T T T >
| | | | | |
I I I I I I
| | | | | |
| | ! | | |
| | | |
COMPOL output ! ! } }
I I I I I I
I I I I I I

PWM #5Hil| H MrEES, 7EHALIEH RA e BRG] R 2 EH & LRHEAR, H27E pWwM
FFo I BEa], (R4S X R R 3R S BRI T3P0, BOR T 90 1 % 8] 5 A 58 K 1) B, I Bk B
(Current Transient) o f#iR 77152 0L COMP JEH; 25 .

Kl 1-4 FA> s B P RS AL a5 AN AR AL R IS A BH BEAE N AR S5, PAEAEAS = 1m) A r
AVDD/2. X/ FLBHIE 2 VLIRS, XAAVLEC T ZRHE, LAERE Rsense P Y HLE o
Ik 1-6 oo
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& 1-6: HPBALAREHE

DVDD

GN Dshunt,lsh

NTRIEAR I, EAPRACITHE R — &M,  Vshunt 1 GNDshunt Hi %, FEAHS R Z A EFEAL
AVDD/2, {HZH T HBEANILE, LM E M. R FimmREA, TrE AL
1 R AE

Ry Ro+8Rs _ Vaax[, O]  Vehunc[, 8
Vshuntlsh = Vddxm + Vshunt 2 R. + R, 5 =1 - —S] +— [1 + —S]
Rg + SRg _ Vddx Il _ %l + GNDshunt [1 + Sgl

2 2 2

R
GNDghuntish = Vidy =———————+ GND 2

2Ry +OR, Shunta . Ry +8R, 2
TEIX H., Rs/Rs=8s, Rg/Rg=dg. KU, A7 )a M2 o R M-
V X 8 — 8 Vsun_G'NDsun Vsun 85
Vind:Vshunt,lsh_GNDshunt,lsh: dzd ' gz S+ hunt 2 s t+ hz t'?
XH, Z8% T GNDshuntdg/4, K4 GNDshunt F18g &2 /M . ﬁzﬂ‘lﬁfﬁ'ﬁ%@ai%%ﬁmﬁﬁ
W25 7% (Vshunt f8s /2 ) FFs iR %= (Vshunt 0 BT HY Vind) o W5 1R Z I 24T Rsense
R AR o IX PN TR A] DAZE S LA TAER I P & R ki e, BARD IR .

- V& AVDD. 1] LLKE AVDD it ADC £ BR ik 251% 51 ADC Ml & .

- YHENATER, & HRED Rsense, i 2 Vshunt=0, & Vshunt,Ish, @it F
Vshunt,Ish E@?@iﬁﬁﬂﬂﬁﬁﬂj&o

- YEYATAER, %A BB Rsense, JIE Vind. 1R¥E Vind BIFRE R AT LLTHE H
6

¢ — 85
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Example Code
void PWMx Set Digiter Compare (PWM REGS *PWMx)
{
/* Affected by results monitored from all three phases */
PWM EnableDCAHTripEvent (PWMx, DC_TRIP COMPOH |
DC_TRIP_COMP1H |
DC_TRIP_COMP2H |
DC_TRIP_COMPOL |
DC_TRIP COMPIL |
DC_TRIP_COMP2L) ;

PWM SetRawDCAEVTO (PWMx, DCH HIGH DCL X);

/* Set the filtered event as the final DCAEVTO, and trigger TZ sb-model
when DCH is high */
PWM_SetDCAEVTO (PWMx, DCEVT_ FILTERED) ;

/*
1.Configure DC event filter

*
*
* 2_.Input is DCAEVTO, apply blank window with original polarity
*
*

3.Set the blank window position relative to TBCNT=0
*/
PWM_SetDCFilter (PWMx, DCF_FROM_RAW DCAEVTO, DCF_ALIGN_ON_ZERO) ;

/* Set blank window size as 100 TBCLK and offset as 50 TBCLK */
PWM_SetDCFilterBlankWindow (PWMx, PWM BlankWIN Size, PWM Blank Offset);

/* Enable PWM DC filter blank function */
PWM EnableDCFilterBlank (PWMx) ;

PWM_SetOneShotTripEvent (PWMx, TRIP_EVENT DCAEVT, TRIP_OUTPUT_LATCH) ;

/* Set output to tri-state upon DCAEVTO trip event */

PWM_SetCHAOutputWhenTrip (PWMx, TZU_TRIP_AS TRI_STATE |
TZD_TRIP_AS_TRI STATE |
DCEVTOU TRIP DO NOTHING |
DCEVTOD_TRIP DO _NOTHING |
DCEVT1U_TRIP_DO_NOTHING |
DCEVT1D_TRIP_DO_NOTHING) ;

PWM_SetCHBOutputWhenTrip (PWMx, TZU_TRIP_AS_TRI_STATE |
TZD_TRIP_AS_TRI_STATE |
DCEVTOU_TRIP DO _NOTHING |
DCEVTOD_TRIP_DO_NOTHING |
DCEVT1U_TRIP_DO_NOTHING |
DCEVT1D_TRIP_DO_NOTHING) ;

PWM EnableDCAEVTOTripInt (PWMX) ;
}

/*
* This function output Trip-Phase waveform for BLDC (Brushless Direct Current)
*/
void PWM Output Trip Phase (void)
{
/*
* Init PWM5/1/2 and output 20kHz waveform on both channel A and channel B.
*/
PWM_ComplementaryPairChannelInit (PWM U, PWM FREQ, PWM DB NS) ;
PWM ComplementaryPairChannellInit (PWM V, PWM FREQ, PWM DB NS);

RC-032-2408014 PGA ffi[H$5F C/0
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Example Code
PWM ComplementaryPairChannellInit(PWM W, PWM FREQ, PWM DB NS);

/* Start counting */

PWM_RunCounter (PWM U) ;
PWM_RunCounter (PWM V) ;
PWM RunCounter (PWM W) ;

/* PWM5 set CMPA and loading the same value to PWM1/2 synchronously */
PWM LinkCMPA (PWM V, LINK PWM U);

PWM_LinkCMPA (PWM W, LINK PWM U);

PWM SetCMPA (PWM U, PWM CMPA);

int main()

{
FLASH WALLOW() ;

#if defined (SPC1158)
FLASH SetTiming(100000000);
/* Disable flash write access after flash operation had done */
FLASH WDIS() ;

CLOCK_InitWithRCO (CLOCK_HCLK_ 100MHZ) ;
#else
FLASH SetTiming(200000000);
/* Disable flash write access after flash operation had done */
FLASH WDIS();

CLOCK_InitWithRCO(CLOCK_ﬂCLK_ZOOMHZ);
#endif

Delay Init():;

/*
Init the UART

1.Set the GPIO34/35 as UART FUNC

*
*
*
*
* 2.Enable the UART CLK

*

* 3.Set the rest para

*/

GPIO_SetPinChannel (GPIO_34, GPIO34 UART TXD) ;
GPIO_SetPinChannel (GPIO_35, GPIO35_ UART RXD) ;
CLOCK_EnableModule (UART MODULE) ;

UART Init (UART, 38400);

/*

* As the title described, we suppose GPIO8/10/12 (ADC8/10/12) can be used to
sample the voltage

* of current sampling resistor in the BLDC circuit. so, we need to set the
GPIOs as ADCs.

*/

GPIO_SetPinAsAnalog (PGAO_P_ PIN);

GPIO_SetPinAsAnalog (PGAl_P_ PIN) ;

GPIO_SetPinAsAnalog (PGA2 P PIN) ;

/*
* Set PGA in differential ended mode.
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Example Code
*

* 1.Set the GPIOS8 (ADC8)/GPIO10 (ADC10)/GPIO12(ADC12) as the P-input of the

PGAO/PGAl/PGA2.
*

2.Set the DACl as the N-input of the PGAO/PGA1l/PGA2.

*
*
* 3.Set the PGAO/PGAl/PGA2 amplitude scale as 4x.

*

* 4 _Enable the PGAO/PGAl/PGA2.

*/

PGA DifferentialInit(PGAO, PGAO_CH P, PGAO_CH N DAC1, PGA_SCALE_8X);
PGA DifferentialInit(PGAl, PGAl CH P, PGAl CH N DACl, PGA_SCALE 8X);
PGA DifferentialInit(PGA2, PGA2 CH P, PGA2 CH N DAC1, PGA SCALE 8X);

/* Set DACl1l output 1.65V */
COMP_SetDACVoltage (DACl, SampleRegisterNVol) ;
COMP_EnableDAC (DAC1) ;

/*

* 1. Initialize comparator with 300ns deglitch filtering window

* 2. Set DAC 2 & 3 as the comparator too-High trigger input and too-low
trigger input.

*/

COMP_Init(COMP_O0_ HI, COMPO_FROM PGAOP_OUT, SampleRegisterNvVol +
VolOffsetmV, COMP FilterWIN) ;

COMP_Init(COMP_0_LO, COMPO_FROM PGAOP_OUT, SampleRegisterNvVol -
VolOffsetmV, COMP_FilterWIN) ;

COMP_Init(COMP_1 HI, COMP1l_FROM PGAlP OUT, SampleRegisterNvVol +
VolOffsetmV, COMP_FilterWIN) ;

COMP_Init(COMP_l_LO, COMPl_FROM_PGAlP_OUT, SampleRegisterNVol -
VolOffsetmV, COMP_FilterWIN) ;

COMP_Init(COMP_2 HI, COMP2_FROM PGA2P OUT, SampleRegisterNvVol +
VolOffsetmV, COMP_FilterWIN) ;

COMP_Init(COMP_Z_LO, COMPZ_FROM_PGAZP_OUT, SampleRegisterNVol -
VolOffsetmV, COMP_FilterWIN) ;

/* Select GPI028/29 as the channel A/B output of PWM5 respectively */
GPIO_SetPinChannel (GPIO_PWM U _H, GPIO PWM U _H SEL);
GPIO_SetPinChannel (GPIO_PWM U L, GPIO PWM U L _SEL);

/* Select GPIO20/21 as the channel A/B output of PWMl respectively */
GPIO_SetPinChannel (GPIO_PWM V_H, GPIO_PWM V_H_SEL);
GPIO_SetPinChannel (GPIO_PWM V_L, GPIO_PWM V_L_SEL);

/* Select GPI022/23 as the channel A/B output of PWM2 respectively */
GPIO_SetPinChannel (GPIO_PWM W _H, GPIO_PWM W_H SEL);
GPIO_SetPinChannel (GPIO_PWM W_L, GPIO_PWM W_L_SEL);

/* Generate a tri-phase waveform */
PWM Output Trip Phase() ;

/* Set the DC sub-module for PWM U */
PWMx_Set Digiter Compare (PWM U) ;

/* Set the DC sub-module for PWM V */
PWMx_Set Digiter Compare (PWM V) ;

/* Set the DC sub-module for PWM W */
PWMx Set Digiter Compare (PWM_W) ;
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Example Code \

NVIC_EnableIRQ (PWM5TZ_IRQn) ;

while (1)
{
Delay Ms(500);

/* Restore the output of wave in oneshot mode*/
PWM ClearOneShotTripInt (PWM U) ;
PWM ClearOneShotTripInt (PWM V) ;
PWM ClearOneShotTripInt (PWM W) ;

}

void PWM5TZ_ IRQHandler (void)
{
uint32_ t u32TZStatus = PWM5->TZSTS.all;

if (u32TZStatus & TZSTS_ALL DCAEVTO_OCCUR)
{

printf ("Digital compare A event 0 one-shot trip event occurred\n");

PWM5->TZSTSCLR.bit.DCAEVTO = 1;
}

PWM ClearTripGlobalInt (PWMS5) ;

(1] ABIAESE T SPC1168,  HE R HI ™ dh R BIARS SR 4 S PR AR SR IEAT #ATE o
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1.3.4 3 B4y PGA HEPH RAEH %
1. shunt HFELXH:, EHIEZES
B —AAH B RE L BH ) 7 S (GND) 75— Pin BEAT UK.

A 1-7: 3 shunt EfHZ S RAESEE

w v u
I_U+
_U- .
T v
] 1KY
roo0 A W g
R L_W- PGA1
+
L PGA2
L

EA VR R, AIAEREAN MCU BTN E— AN HEE
2. 3shunt HHXFE, L= GND

K] 1-8: 3 shunt HEFHIL GND K= E

w v u
I_U+ +
1 . . v - '_’GA°:Z
R I_W+
L i
PGAL
*— -
I-GND
+
PGA2
L

MR A PGA FURMAG SEFIS S, MICATIE ) = AR f3E . IR BT 4
PP S DU A B, (EJEZE PCB Layout b ILHIES 206 5 = A1 i 45 5 AT A A A )
BRAE, BT B A P B R AR
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3. 3 shunt HEBHEAE, {4 H A DAC %l vDD/2

& 1-9: 3 shunt HERH P9 5B HLRE 20 B R A

w v u
LU+ +
r i€ A ,_>Z
R I_W+
r 4O A ;
R PGA1
*— -
+
PGA2
DACx _
L

5 FHSES P N DAC A1 D9 S i1 5 36, B8 e 7 I s B AR H 1,65V, 5 B — T A RIRERICR,
KL EGE R BE=AE M S ANME S TR, BRI IR A IERR R
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2 SPC1168/SPC2168 & 7%

2.1 Kk

B PGA APIMN AR — AR ZENHN, HARWmal P 64, F—FhgfimiiX, &
KIGai vl ) 32, FEH AT, B4 PGA I LISTHF AN B 5 5 HIEUK .

2.2 IhEeHER
PGAO ZEMAE I 1-1 & 1-3 fiors

& 2-1: PGAO SHAFER

PGAOCTL.INSELP ADCSOCXCTL.CHSELP
ADCA— 7 ADC10—| 7
ADC10— ¢ ADC8—— 6
ADC8— 5 PGAOCTL.BYPP ADC2— 5
ADC6—— 4 ADCO— 4
ADCO— 3 VDD33— 3
DACZ—1 2 DACO— 2
DACl— 1 o~ 1
GND—] 0 . PGAOUT_OP 0 T ADC
PGAO ADCSOCXCTL.SHAEN .
| Engine
ADC3— N PGAOUT_ON ADC11— 7
ADCS— ¢ ADCO— 6
ADCO— 5 ADC3— 5
ADC7T— 4 ADC1— 4
ADC1— 3 vDD12— 3
PGAOCTL.B!
DAC3— 2 AOCTLBYPN DACO— 2
pAcl— 1 1
aNnp— © GND— 0
PGAOCTL.INSELN ADCSOCXCTL.CHSELN

[1] SPC1168 PGAO 54 1& .

& 2-2: PGAO Z5HIHER

PGAOCTL.INSELP ADCSOCXCTL.CHSELP
ADCE— 7 ADC14— 7
ADC6— ¢ ADC8—| 6
ADC4—— ¢ PGAOCTL.BYPP ADC2— 5
ADC2—— 4 ADCO— 4
ADCO— 3 VDD33— 3
DAC2— 2 PGA3P—| 2
DACO—— 1 po| 1
GND—| O o PGAOUT_OIi 0

PGAO > ADCSOCXCTL.SHAEN ADC Engine

NG

ADCO— PGAOUT_ON ADC15—| 7
ADC7— ¢ ADC9— 6
ADC5—— 5 ADC3— 5
ADC3— 4 ADC1—| 4
ADC1— 3 vDD12— 3
PGAOCTL.BYPN
DAC3— 2 PGA3N— 2
pAco— 1 1
GNp— O GND— 0
PGAOCTL.INSELN ADCSOCXCTL.CHSELN

[1] SPC2168 PGAO 4514 &] .
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2.3 ThEESZA

2.3.1 Sensor A, F ] PGA L B

23.1.1 IhEEER
X THER B AT R LR

2.3.1.2 ThEesEH

FEFELER I, WA RZEMMES, IEHRMAR I RSFE vDD/2, RGOl AR 2
ANE FTHEBE > R AR B RS, FTPUK PGA LB 3 SENSOR 30T, W55 HiZiLE] PGA fi\,
] PGA iy H i S AR BT s 2 S N IR SRR R P, /& vDD/2. TR PGA it B 3] SENSOR FE
T, P ZE S B A R e 2, BV ZE AN 1IX. 22X,
AX. 8X. 12X. 16X. 24X. 32X.

& 2-3: Sensor #\ T PGA KA~ EE

vP
VN

|_ PGAO

X R 6 AR T
Example Code
void PGA InitExample2 5 1 (void)
{
FLASH WALLOW() ;
FLASH SetTiming(200000000);
/* Disable flash write access after flash operation had done */
FLASH WDIS() ;

CLOCK_InitWithRCO (CLOCK_HCLK 200MHZ) ;

Delay Init();

Init the UART

*
*
* 1.Set the GPIO34/35 as UART FUNC
*
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Example Code \

* 2.Enable the UART CLK
*

* 3.Set the rest para

*/

GPIO_SetPinChannel (GPIO_34,GPIO34_UART TXD) ;
GPIO_SetPinChannel (GPIO_35,GPIO35 UART RXD) ;
CLOCK_EnableModule (UART MODULE) ;

UART_Init (UART,38400);

/* Select PGA input as analog pin */
GPIO_SetPinAsAnalog(GPIO 0); /* ADCO VP */
GPIO_SetPinAsAnalog (GPIO_1); /* ADC1l VN */

/* Init PGA */

PGA DifferentialInit( PGAO,
PGAO CH P ADCO /* Positive CH */,
PGAO_CH N ADCl /* Negative CH */,
PGA SCALE 8X /* PGA Diff Gain */);

/* Enable PGAO sensor mode and the actual PGA diff gain is 4x */
PGA_EnableSensorMode (PGAO) ;

/* Init ADC in 2 channel mode */
ADC_EasyInit2 (ADC_SOC_0,ADCx PGAOP,ADCx_ PGAON,ADCTRIG_Software) ;
}

[1] IR IE A T SPC1168.

Example Code

void PGA_InitExample2 5 1 (void)
{
FLASH WALLOW() ;
FLASH SetTiming(200000000);
/* Disable flash write access after flash operation had done */
FLASH WDIS();

CLOCK_InitWithRCO (CLOCK_HCLK 200MHZ) ;
Delay Init();

/*
Init the UART

1.Set the GPIO44/45 as UART FUNC

*
*
*
*
* 2.Enable the UART CLK

*

* 3.Set the rest para

*/

GPIO_SetPinChannel (GPIO_44,GPIO44_UART TXD) ;
GPIO_SetPinChannel (GPIO_45,GPIO45 UART RXD) ;
CLOCK_EnableModule (UART MODULE) ;

UART Init(UART,38400);

/* Select PGA input as analog pin */
GPIO_SetPinAsAnalog(GPIO_0); /* ADCO VP */
GPIO_SetPinAsAnalog(GPIO_1); /* ADCl VN */

/* Init PGA */
PGA DifferentialInit( PGAO,
PGAO_CH P ADCO /* Positive CH */,

©2024 R HE TR (B HIRAFA 27 of 38



—_—
) SPIN 1ROL
RC-032-2408014 PGA fff 57 /0 —

Example Code
PGAO CH N ADCl /* Negative CH */,
PGA_SCALE 8X /* PGA Diff Gain */);

/* Enable PGAO sensor mode and the actual PGA diff gain is 4x */
PGA_EnableSensorMode (PGAO) ;

/* Init ADC in 2 channel mode */
ADC_EasyInit2(ADC_SOC_0,ADCx PGAOP,ADCx PGAON,ADCTRIG Software) ;

}
(1] ABIAESE M T SPC2168,  HE R HI ™ dh R BIAES S AR A SR AR SR IEAT #hTE -
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3 SPC1169, SPC1125 Z 7%
3.1 ek

$L R P FE I 22 5 TR 25 O (DPGA)
3.2 ThREHER

A DPGAP_IN 5 DPGAN_IN #2 NP, HoZaniE 3-1 B

K] 3-1: ADC DPGA ¥4f

e

DPGAIP DPGA_OUTP

>

DPGAIN DPGA_OUTN

MG

% VDPGAIP 5 VDPGAIN ) ZEEE NN, ¥ VDPGA_OUTP 5 VDPGA_OUTN HZE(EIEN
B .

Vorea_outp - Vorea_outn = (Vbpaaip - Vopreain) X Gainppea
H. VDPGA_OUTP 5 VDPGA_OUTN % B Hi i A
Vopea_oute = Vemour + (Vorsaie - Vorcain) X Gainpeca / 2
Vpprea_outn = Vemourt - (Voraaie - Vorcain) X Gainpeca / 2
- VDPGAIP 5 VDPGAIN A 5 H 5 U IE ((HZ HZEE AT B H0;

- VDPGA_OUTP 5 VDPGA_OUTN HL K WAZIUNIE . [RIN TB ibdan & mn, 43 B I 75 B4R
ilF VDPGA_OUTP 5 VDPGA_OUTN HiJEfE 0.3V F| 3.0V 2 [H];

- VCMOUT s2fr i i e [k, w1t EE & e N 3.3V / 2;

- VDPGA_OUTP 5 VDPGA_OUTN HJEZTE+2.7V, XN VDPGAIP 5 VDPGAIN Hi [ 7 DA Zi(E
+ 2T S .

* 3-1: 4EMA T DPGA B NFHHTEH

DPGACTL.GAIN Gainpeca Input range (V)
0 2 -1.35~1.35
1 4 -0.675~+0.675
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DPGACTL.GAIN Gainppca Input range (V)
2 8 -0.337~+0.337
3 16 -0.168~+0.168
4 24 -0.112~+0.112
5 32 -0.084~+0.084
6 48 -0.056~+0.056
7 64 -0.042~+0.042

33 ZhREsEHl

3.3.1 ADC %} DPGA ¥Ht

3.3.1.1 IhEEESR
$iF] ADC %} DPGA H & HEAT RAE o

3.3.1.2 IhEELEL

DL 51387~ f% . ADC X%f DPGA HLEHEAT RAE, H4 DPGA HiJfi%4T ADC CHO AT KAE, ER
WCRAERS 8], BRONFE IR (8] (EFE S BRI TR A SRARE I (8] 2 52 2450 F B s, L HAR ) %
BEE, n]Z% (ADC @LHF TSRS TR RE ) 10 e (] ) AN 2 52 21 7150 L B 52
T PR SDK H v I EE B AT o

Example Code

int main (void)
{
CLOCK_InitWithRCO(CLOCK _CPU_100MHZ) ;

Delay Init();

/*

* Init the UART

*/
PIN_SetChannel (PIN_GPIO10, PIN_GPIO10_UARTO_TXD) ;
PIN_SetChannel (PIN_GPIO1l, PIN_GPIOll UARTO_RXD) ;
UART Init(UARTO, 38400);

/*
* Set PGA in differential-ended mode.
*

*/

PGA_InitDPGA (DPGA GAIN 2X) ;

/*ADC Init*/
ADC_EasyInit2(ADC, ADC_CHO, ADC_IN DPGAP_OUT, ADC_IN_DPGAN OUT,
ADC_SOC_TRIGGER_FROM SOFTWARE) ;

/* Set Average Times */

ADC_SetChannelResultAverageCount (ADC, ADC_CHO, ADC_AVERAGE COUNT_16) ;
while (1)

{
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Example Code

/* Use software to trigger ADC SOCO start to work */
ADC_ForceChannelSOC (ADC, ADC_CHO) ;

/* Wait until ADC conversion finished (Interrupt flag was set) */
while (ADC_GetChannelIntFlag (ADC, ADC_CHO) == 0);

/* Get result */
i32vsP = ADC_GetChannelResult (ADC, ADC CHO) ;

/* Clear ADC SOCO INT flag */
ADC_ClearChannellInt (ADC, ADC_CHO) ;

printf ("ADC differential Result = %d\n", i32VSP);
printf ("ADC differential Voltage %dmv\n", ValueToVoltage (i32VSP)) ;

Delay Ms(500);

(1]

ABIASIE ] SPC1169, B R B i R 7s B D 2RI SE P 75 R AT 4 78
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3.3.2 {#F DPGA 4Tt IR R

3.3.2.1 IhEEFER
o Th R AT IR AR

3.3.2.2 ThEESEER

FESKCPRE s rh, JEH AU DPGA JEUK Reense EMUFLYL, BRI AU 5 1 1535 5 H
v Y514 B 2 vDD/2 b T7, W& 3-2 R

K] 3-2: DPGA KBS ~EHE

4.1 | Positive Tetminal Gain = +4X
VOUTP

(1.65+0.05*4)V

COMPOH

HI Deglitch
Lo Deglitch

comPoL

VOUTP-VOUTN

(+0.05*8)V

GNDgense L ]
1] 3] 42 ) o
IU(il:;;nf 1_U- VOUTN (1.65+0.05*4)V

1 04v 1 (oostey

Gain =8X

1.65V D N
- 1.65v

- . (1.65-0.05*4)V

Negative Terminal Gain = -4X

LAF DA MBI 43T P L
= BB Reense 4 0.1 WA, U ATHLTRIRAEN 1A;
- BUEMZE O 8x;
- REBUN 10k Bk
- RRAEAEEEIE, DPGA IS IRy 32 4 STy

2
st N R R 2

2
- BR&HHAESVOUTNFVOUTPIN T :

DVDD33
VCM = — = 1.65
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G 0.1 x sin(wt) 8 )
VOUTN =VCM — VIN 7= 1.65 — — * 5= 1.65 — 0.2 * sin(wt)

G 0.1 * sin(wt) 8 ]
VOUTP =VCM + VIN * 5= 1.65 + — * 5= 1.65 + 0.2 * sin(wt)

K VeM g SRR E, R R E s AZ223E ) VIN Ay DPGA i N it ) 2 B E

2
0.1+ sin(wt) S;“(Wt) , G 9 DPGA [T AE4k 8X.

-  COMP E&EFVOUTPIE NN, Kt HmFE A 1.65V, TEE N 0.2V;
- B U IS HIRIRAE 2A, SRAUE M HERIEE R 2 £5, Kk DAC 1575 P e N
1.65V, ME{E A 2*0.2V;
DACy; = 1.65 + 2 0.2 = 2.05V
DAC o = 1.65 —2 % 0.2 = 1.25V
DAC_HI_CODE(10bit)

DACy; = T3 x 3.3V
DAC_LO_CODE(10bit)
DACLo = 1024

- DAC_HI_CODE (Zif7#s%i{t) ZiikE N 636, DAC_LO_CODE (ZH{FasHufE) FikEN
387, N THHJ7{E, Spintrol #2422 COMP_Init() BRI AT BN mV (HIFTEE .

- MRAE BN, B AR RGN, ARl COMP Fir b

& 3-3: COMP HyiHTER

A
DAC_HI | | | | [
| | | I 1\
B 7 S N A R S
I I I I g |
| | | | | |
| | | | | |
| | | | | |
| | \ I I I I
165V ——fF - md e m k=N Am el - B e
( P b b
I I I I I I
I I N I I I
| | N 1/ | |
| | Al Vo ___ | I
i S qTTTTTT T N a T
DAG_LO ! o L
I I I I I I
I I I I I I
| | | | | |
| | | | | |
I I I I I I
I I I I I I
4 | | | | | |
| | | | | |
| | | | | |
I I I I I I
| |
COMPOH output Lo
T T 1 1 T T >
| | | | | |
I I I I I I
| | | | | |
| | | | | |
| | | |
COMPOL output } } } }
T T t t T T >
| | | | | |
I I I I I I

PWM #5Hil| H MrELES, 7EHALIEH KRG e BRG] RA 2 EH & LA, H27E pWwM
FFo I BEa], (R4S X R R 3R S BRI T3P0, BOR T 90 1 % 8] 5 A 58 K 1) B, I Bk B
(Current Transient) o R 771252 0L COMP JEHE 25
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K 3-2 BEAN HL BH H PR A 28 AN L B ZE A . A HE PELPELAE S AR S, DUE (S 5 1) g A
AVDD/2. X/ HEBHIE S 2 AULHD, IXAORULHD 75 BRcHE, DUERE Rsense i ) HLE .
K 3-4 Frs.

&l 3-4. HPRALARAME

DVDD

GN Dshunt,lsh

ANTREAR W, EAPRACIHE R — &M,  Vshunt 1 GNDshunt H3 %, FEAH R Z A EREAL
AVDD/2, {H 2T HEAULES, SELhRfefiEsrZR. B FmpRER, JelirE B8 arE
1 R AE

Rs +8Rs _ Vaax _ﬁ] 4 Yshune [1 +§]

Rq
Vshuntish = Vddx—2 R+ oR. | Vshunt o R, +0R, 2

R
Gl\IDshunt,lsh = Vddx—g + GNDghunt

Rg+8Rg _VddX 1_% +GNDShunt 1+%
2-Rg + OR,

2-Rg+6R; 2 2 2 2

{EIX B, Rs/Rs=8s, Rg/Rg=dg. [KIt, F&AL)5HIZE /- B E N :
Vaax 8 _85 Vs un _GNDS un Vs un 85
Vind ~ Vshunt,lsh - GNDshunt,lsh = dzd - 2 + hunt 2 hunt hz t'?
2% T GNDshuntdg/4, [FA GNDshunt F18g #RJ& /N FATAKINKRE IR ZE T Ao N
ﬁﬁw—ﬂé (Vshunt Fds /2 Fef) FmALinZE (Vshunt 0 Y Vind) o a5 iR Z= TiA 24T Rsense
HBHATAS AL o IX AN TS AT PAE 29 LA TAER @ il = i s ok A e, BARBIR T

- & AVDD. H]LL¥ AVDD i@t ADC £ ik FEasi%k ] ADC I & .

- MHENA TAER, B HEFEN Rsense, MHAAZ Vshunt=0, & Vshunt,Ish. @ F ]
Vshunt,Ish 1338 AT PATH5 H 8o

- CHENATAER, %A ERE Rsense, W& Vind. RHE Vind AR AT LA H
5, — s

34 of 38 ©2024 JEAHETFER (L) BERAFA



_——
SPIN rRoL
_—— RC-032-2408014 PGA ffi F{#EF4 C/0

Example Code

void PWMx_Set TZ Event (PWM REGS *PWMx)

{
/* Affected by results monitored from COMPO */
PWM EnableDCAHTripEvent (PWMx, DC_TRIP_ COMPOH) ;
PWM EnableDCAHTripEvent (PWMx, DC_TRIP COMPOL) ;

/*DCAEVTO0 event comes from DCAL=don't care, DCAH=high*/
PWM_ SetRawDCAEVTO (PWMx, DCH HIGH DCL X);

/* Set the filter, Filter trigger conditions is TBCNT=0%*/
PWM_SetDCFilter (PWMx, DCF_FROM RAW DCAEVTO, DCF_ALIGN ON_ZERO) ;

/* Enable PWM DC filter blank function */
PWM EnableDCFilterBlank (PWMx) ;

/* Set blank window size as 100 TBCLK and offset as 50 TBCLK */
PWM_SetDCFilterBlankWindow (PWMx, PWM BlankWIN Size, PWM Blank Offset);

/* USe the filtered to deal the data from DCAEVTO */
PWM_SetDCAEVTO(PWMx, DCEVT_FILTERED);

/* Set the DCAEVTO as OneShot mode */
PWM_SetOneShotTripEvent(PWMx, TRIP_EVENT_DCAEVT, TRIP_OUTPUT_LATCH);

/* Set output to tri-state upon OST trip event */

PWM_SetCHAOutputWhenTrip (PWMx, TZU_TRIP AS LOW |
TZD_TRIP_AS_LOW |
DCEVTOU TRIP DO NOTHING |
DCEVTOD TRIP DO NOTHING |
DCEVT1U TRIP DO NOTHING |
DCEVT1D TRIP DO_NOTHING) ;

PWM_SetCHBOutputWhenTrip (PWMx, TZU_TRIP_AS_ LOW |
TZD_TRIP_AS_LOW |
DCEVTOU_TRIP_DO_NOTHING |
DCEVTOD_TRIP DO _NOTHING |
DCEVT1U_TRIP_DO_NOTHING |
DCEVT1D_TRIP_DO_NOTHING) ;

PWM EnableTripInt (PWMx, TRIP INT OST) ;

int main(void)

{
CLOCK_InitWithRCO (CLOCK_CPU_100MHZ) ;

Delay Init():;

/*

* Init the UART

*/

PIN_SetChannel (PIN_GPIO10, PIN_GPIO10_ UARTO_TXD) ;
PIN_SetChannel (PIN_GPIOl1l, PIN_GPIOll UARTO_RXD) ;
UART Init(UARTO, 38400);

printf ("Enter the test\n");

/*
* Set PGA in differential-ended mode.
*
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*/
PGA_InitDPGA (DPGA_GAIN 8X) ;

/*

* 1. Initialize comparator with 300ns deglitch filtering window.

* 2. Set DAC voltage, COMP_HI's negative port is 2050mV,

* COMP_LO's positive port is 1250mVv

*/

COMP_Init (COMP_H, COMP_FROM DPGAP_OUT, SampleRgisterNVol + VolOffsetmV, \
COMP_FilterWIN) ;

COMP_Init(COMP_L, COMP_FROM DPGAP OUT, SampleRgisterNVol - VolOffsetmV, \
COMP_FilterWIN) ;

/* Select the channel A/B output of PWMl respectively */
PIN SetChannel (PIN GPIO12, PIN GPIO12 PWMIA);
PIN SetChannel (PIN GPIO13, PIN GPIOl1l3 PWMIB);

PWM InitComplementaryPairChannel (PWMl, PWM FREQ, PWM DB NS);

/* Set PWM1A output 25% duty waveform */
u32PWMPeriod = PWMPeriod (PWM_FREQ) ;
PWM_SetCMPA (PWM1, (u32PWMPeriod * 3) / 4);

/* Start counting */
PWM_RunCounter (PWM1) ;

/* Set the DC sub-module for PWM1l */
PWMx_Set TZ Event (PWM1) ;

NVIC EnableIRQ (PWM1TZ IRQn) ;

while (1)

{
Delay Ms (1000);

/* Restore the output of wave in oneshot mode*/
PWM_ClearTripInt (PWMl, TRIP_INT OST) ;

}

void PWM1TZ_ IRQHandler (void)

{
if (PWM_GetOneShotTripEventFlag(PWMl, TRIP_EVENT DCAEVT))

{

printf ("one-shot trip event occurred\n") ;

PWM_ClearOneShotTripEventFlag (PWMl1, TRIP_EVENT DCAEVT) ;

}
PWM ClearTripInt (PWM1l, TRIP_INT GLOBAL) ;

(1] ABIAGIE ] T SPC1169, B R B i iR 7s BAD 2RI SEPr 75 R IEAT 4 78

B 7 PGA HEAT I HIR AR 4, SPD1179 N4 Al 1 16 = AH B IR b T B 415K Mos
BRI R L (Vds-monitor) , AHLEL PGA FISEER 720, HACRYEC B ARk, VE4H R I
CYRORAE FHEERE ) o
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4 SPC1169 R 7%
4.1 ek

ST — A AT R 3 HOREE (PGA)
4.2 TheefhR

] ADC %F SPGA KA¥, HiERUK 4-1 AR,

& 4-1: ADC SPGA XFf

;\ CHSELP[3:0]=6
SPGACTL.INSEL A

13

i
ANA_IN4 10

ANA_IN3

A_ouT|
ANA_IN2 SPGA_OU

ANA_IN1

ORNWAUION 0O

ANA_INO
13-bit
ADC Core

Be
SRNWAUION OB

GND ——] CHSELN(3:0]=0

SPGA H%r i mT Pl LR AR TH5H
OUT = GAIN x IN
- IN HHJEWAUNIE;

- N T SPGA AL T AIX 4, SPGA Fr)dhr Hi Vi [l 75 B AE 0.3V 31 vDD3-0.3V 2 [f], F H %
ANJEETE oV 3 VDD3-1.3V Z[0]. FRE/R T ARG & E N N4 HJaE (Hp
VDD3 1% A 3.3V).

F4-1. LEMIST SPGA By NFHTEE

SPGACTL.GAIN | GAIN Input range (V) Output range (V)
0 1 0.3 ~ 2 0.3~2
1 2 0.15 ~ 1.5 0.3~3
2 4 0.075 ~ 0.75 0.3~3
3 8 0.0375 ~ 0.375 0.3~3
4 16 0.01875 ~ 0.1875 0.3~3
5 32 0.009375 ~ 0.09375 0.3~3
6 48 0.00625 ~ 0.0625 0.3~3
7 64 0.0046875 ~ 0.046875 0.3~3
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4.3 g szH)
43.1 ADC X} SPGA Xf%

43.1.1 ThEEFESKR
1% F] ADC %} SPGA HiJE TR FE.

4.3.1.2 IhEESEW

DL 57~ {8 F ADC X} SPGA HIL R HEAT KAE, K SPGA HLJKIX%: ADC CHO #E4TKAF, ER
WCRAERS 8], BRINEE IR (8] (HAE S BRI TR o SRARE R (8] 2 52 BN S B e, 2R %
BEE, 2% (ADC @V S TR RE ) T R s () ) AS 2 52 21 215 7 s i,
T ORFFE SDK H e I EE RI AT

* 4-2: REGEKERE
F= iR AT g
SPC1169 &7 0_Examples\ 10 9 ADC_With_SPGA
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