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Bk

SPC11X8/SPD11X8 WAL T 3 A n Jmf a5 I N FBIZ T (PGA), F—4H PGA, FLE HIANHLEL
% (Comparator), A5 Too High 55 Too Low Hf IR R . B —AN ELE 28 S nT LAEUE PwMm
Hi4E 1k (PWM trip zone), W#2 51k st BRI 97 DhRe, T B I SPC11X8/SPD11X8 H' PGA
A1 ADC AN HEE 0] A 2 S B (Signal Flow).

K 1-1:

i BB E S A

PGAOCTL.INSELP

ADC4—]
ADC10—{
ADC8—
ADC6—]
ADCO—
DAC2—|
DAC1—{
GND—{

oRrNWRGON

PGAOCTL.BYPP

ADC3—]

Pl

PGAO

PGAOCTL.EN

PGAOCTL.EN

ADC5—]
ADC9—
ADC7—
ADC1—
DAC3—{
DAC1—{

GND—{

oORrNWRGON

PGAOCTL.INSELN

PGA1CTL.INSELP

ADC9—]
ADC10—|
ADC8—]
ADC2—]
ADCO—]
ATEST—
DAC1—{
GND—{

oRrNWRGON

NE)

ADCSOCXCTL.CHSELP

ADC10—{
ADC8—]
ADC2—
ADCO—]

VDD33—
DACO—|

]

PGAOUT_OP

PGAOUT_ON

PGAOCTL.BYPN

PGA1CTL.BYPP

oRrNWRGON

GND—{
ADCSOCXCTL.SHAEN

|
—

ADC11—|
ADC9—]
ADC3—
ADC1—

VDD12—
DACO—{

]

Pl

PGAl

PGA1CTL.EN

PGA1CTL.EN

ADC1—]
ADC11—|
ADC10—

ADC3—]

ADC2—
VDD12—

DAC1—{

GND—{

oRrNWRGON

PGA1CTL.INSELN

PGA2CTL.INSELP

ADC14—
ADC2—]
ADC8—]
ADC4—]
ADCO—]

TSEN1—|

oRrNWAGON

NG)

PGAOUT_IN

PGA1CTL.BYPN

PGA2CTL.BYPP

PGAOUT_1P GND—)

oORrNWREGON

GND—{

ADCSOCXCTL.CHSELN

ADCSOCXCTL.CHSELP

-

ADC12—|
ADC8—]
ADC4—
ADCO—]

ATEST—
DAC1—{

oRrNWRUON

!

ADCSOCXCTL.SHBEN

LT

ADC

Engine Resultx

ADC13—

ADC9—
ADC5—]
ADC1—]
VDAC—{
DAC1—{

Pi+)

PGA2

PGA2CTL.EN

PGA2CTL.EN

oRrNWRUON

>

3

Q
[

PGA2CTL.INSELN

NG)

PGAOUT_2N

PGA2CTL.BYPN

GND—{
PGAOUT_2P

oRrNWARGON

GND—{

ADCSOCXCTL.CHSELN

ADCSOCXCTL.CHSELP

ADC14—
ADC8—
ADC6—]
ADCO—]

TSEN1—|
DAC2—{

oRrNWAUON

|

ADCSOCXCTL.SHCEN

|

ADC15—
ADC9—|
ADC7—
ADC1—]

TSENO—{
DAC2—{

|

oRrNWARGON

GND—{

ADCSOCXCTL.CHSELN

TP SEA R 5,

ARG R LA T i

o WHATHIFHZE 4> PGA UK BT S
o Al coMP ik HE I RS,

PR Anfe) 1) s B 3 iR 5 45 1 PWML
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2  PGAfFRH#*
724y ADC FJ B RH UL B ADC fEH , UK A SDK WAL ADC_EasyInitl () eREIEAT
WIE . SPC11X8/SPD11X8 £k | 3 4L rI M4 25 (K125 /318 i (Differential PGA), W HifH JLAR N A=
FH, IRAT E NI PGA {fH . SPC11X8/SPD11X8 7 £ d—41 PGA 54y 5519 N Jih 7 [y 2.
W PGA f# . SPC11X8/SPD11X8 i % ## SENSOR Bi = T I 2 480K
PGA HIFEARF U T
o ZEAPIEIUI BOKIE 25
2X  4X  8X 16X 24X 32X 48X 64X
o R AR QI ORI 25
1X  2X  4X  8X 12X 16X 24X 32X
o BRMERSIEERE
o H E4%EEER: ADC RFFIEIE
o NS LS coMP
o HiHYEFEN 0.3V ~ VDDX-0.3V
o EZEFAMEAN 64 5T, A RAIE(ENOB)FEILE] 9 EF.
EARZEN F, KA.
o SEBRBBOKHFIEE], FIHZE UK B
o MCU EI A HEVE:
e PGASDKAPI ¥
2.1 PGA HTHER
PGA AR AR 258, HoOh E RS A 20 I F B 1-1: P E RS SR
2.2  PGA Rk
SPC11X8/SPD11X8 #21it T #:1E PGA 17tk 8 I IK B R B, Wik 2-1 AR 2-2 iR
F21:  PGAMREENX
R4 ThEe KB
PGA_WALLOW() {5t PGA ZF1ras S5H1E
PGA_WDIS() 211 PGA F A Ei(E
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#£22: PGAKFIEH

B4 e K H

Void PGA_SelectPositiveChannelAsCommoninput ( R IERAE AR
PGA_NumEnum ePGA ePGA: PGA 1R ZH
)

void PGA_SelectNegativeChannelAsCommoninput ( B AMMAE AL R
PGA_NumEnum ePGA ePGA: PGA 1R ZH
)

void PGA_Differentiallnit ( 4 PGA WIUEA 9 22 43 155 5K
PGA_NumEnum ePGA, ePGA: PGA & ZH
PGA_CH_P ePositiveCH, ePositiveCH: PGA IEM# A
PGA_CH_N eNegativeCH, eNegativeCH: PGA itlt%i A
PGA_SCALE eDiffGain eDiffGain: 135155
)
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23  FIHZES PGABKHTES

Spintrol #& it T PGA IKZN ek £, W 75 2 X UF il ik £emt vl CUE - N 12— DRI PGA JBUK shunt
resistor | FLBH A S BR A5

Example Code
void PGA InitExample2 3 (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 GPI034/35 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 4); /* ADC4 */
GPIO SetPinAsAnalog (GPIO 3); /* ADC3 */
/* Init PGAQ */
PGA DifferentialInit( PGAO,
PGAO_CH P ADC4 /* Positive CH */,
PGAO_CH N ADC3 /* Negative CH */,
PGA SCALE 8X /* PGA Diff Gain */);
/* Init ADC in 2 channel mode */
ADC_EasyInit2 (ADC_SOC_0,ADCx PGAOP,ADCx PGAON,ADCTRIG Software) ;

TR, M PGA R Sl B BRI AR A TR B L AR o N T S B AE - G B A AT 2-1
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F7Rs o bR %%E@Eﬁﬂ”ﬁ'ﬁﬁﬁﬂ”ﬁi@fﬁﬁﬁ%%i&ﬁ, THER LU, 5 5 E W BN 22K

1 NI N
Yst, LIRS IR

B 21 PGAKEBERER

PGAOCTLINSELP ADCSOCXCTL.CHSELP
== 7 ADC10— 7
6 ADC8— 6
5 PGAOCTL.BYPP ADC2— 5
_ ADCO— 4
4
3] VDD33— 3
2 DACO—| 2
1 1 1
0 o) PGAOUT_OP GND— o T
1 PGAO ADCSOCXCTL.SHAEN Engi
ngine
ADC3 . l g
7 PGAOUT_ON ADC11— 7
< ADGS— ¢ ADCO— 6
ADCO— 5 ADC3— 5§
ADCT— 4 I S — ADC1l— 4
sssss ADcl— 3 [ VDD12— 3
a2 PGAOCTL.BYPN a1 5
1 1
DACL—
ano— 0 GND— 0
Diff Gain = 8X
PGAOCTL.INSELN ADCSOCXCTL.CHSELN

LR A= 7o i A o 1T

e ¥ shunt resistor 4 0.1 KR4, HLRIRIE AN 1A
o WEMZETBORIG 2 8X

o HEVERHEEARET AR

o REUCH 10k BRUY
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&l 2-2:  PGA ENMHRABIKESHTRERE
VRsense 4.1| Positive Tetminal Gain = +4X
ADC4 AIP
ARG (1.65+0.05*4)V
e 0.4V
1.65V W "I 0.1v 165V ———f-- AL\
T ies00sv VARV
(1.65-0.05*4)V
[ 5]
ale ar T AIP-AIN
O ) O
S 33y = = ,  (emsrEy
[
{ R LUt o output op N AP B> 0.8v
. { ADca | .
v LU | view me)
. 010 . LADG3 } OUTPUT_ON 1/ AIN AVRVERY
) = = (-0.05*8)v
[ . P [}
GNDgense I @ Diff Gain = 8X @ Gain = 8X
1] [3.2] [4.2]
IU(CAlranJ ' ADC3 AIN (1.65+0.05*4)V
1.65V NN gy
- 1.65V D -1V r

(1.65-0.05*4)V

Negative Terminal Gain = -4X

LU UHg RS BOR 2 AL, g 5 0 I _E &

D)
2

(3

D)

(5

i U FHELILN 1A JRIEZ sine I
PE LB R B (0.1Q) Ja, TSR] ov M iEsl, HRIEV0.AVIIHLE sine .

M5 (VRsense) Hih (GND) fE#EA MCU i, %%‘%‘ﬂ‘ﬁ%= 1.65V.
1. 7EHENE H AT, %)ﬂ?ﬁﬁ‘@ﬁﬂﬂ%%ﬁ?ﬁﬁﬁ%, Wk A VAR BN AR,

4%Eﬁﬂ”ﬁiﬂ%ﬁﬂﬁ%ﬁﬁiﬁ, B PGA JoiAIEH LA AT RO, R IIRLTH

FHA 10K BRUG . VA LI R HL IS 42 9 0.05V .
2. PUAAYEBIREZE WS HOR, BrbAAZif; GND RS i — Mgt an EEFR .

AR BN A, SRS L SR B2, DAL, BIEL65V.

1. ARVEIBESE 1) PGA ZE 3125 0 8X, SEFR_ Bt A AL LA A OP SEILZ, Y3 4
OP M SR #l /2 4X, TR IEIS 1 OP J& 4X, G STHCK 7 iS5 ) OP f&-4X.
WOZRE T A B 5 RO IR O R e s 2 — A5 . AT RUR LIRS 7E PGA 1 3 A% HY
TI/RTEL65VIHIEIEY, (HRRMECEEE T 4 £, WMHZ0.05V 4 = 0.2V, WEIEHE
%5 0.4V,
2. HRMTTHOR RIS 1 OP J&-4X. Frblflies & — A fE 165V 8%, HRiE
TR DY s BRI L At P A A7 2 R T ity TR 5 I A 2
ADC EFEHI AN PGA I 1ES 5 il 5, KLl ADC [MAERE, HSLEEE

AIP — AIN = (1.65 + 0.05V * 4) — (1.65 — 0.05V * 4) = 0.05V(4 + 4) = 0.4V
MRS, WHLZUTE ADC Ui, BRIERS & —ANE ov T8y, (HRiRNE O 4R 2
T 8 1%,
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(6) M Shunt resistor {55 Hi &, #| ADC TG BIFIRS, SEhr ERHCRT 4 5, X2EEN
WEHC2 R, (EEEEN

2

24 E45 PGA BEHINHYE PGA f#

o b — B R, 229 PGA I NS H SR 7R B> 1.65V AU, (H A5 2 FLABL 75 77 N
HOAN B, 3 R T DU B ) DAC i it 1.65V, T RAME4E PIN B S A

B 2-3: PGA B R~ERE

PGAOCTL.INSELP ADCSOCXCTL.CHSELP

ADC4

ADC10—|
ADC8—
PGAOCTL.BYPP ADC2—

7
6
5
ADCO— 4
i e VDD33— 3
DACO— 2
I 1
PGAOUT_OP GND— 0

PGAO ADCSOCinTL.SHAEN

|

R I N ]

ADC
Engine

PGAOUT_ON ADC11—
ADCI—
ADC3—
ADCL—

VDD12—]
DACO—|

PGAOCTL.BYPN

oORrMWREGVO N
oORrMNMWAU N

GND—| GND—

Diff Gain = 8X

PGAOCTL.INSELN ADCSOCXCTL.CHSELN

Example Code
void PGA InitExample2 4 (void)
{

FLASH WALLOW () ;

FLASH SetTiming (200000000) ;

/* Disable flash write access after flash operation had done */
FLASH WDIS();

CLOCK_InitWithRCO (CLOCK_HCLK_ZOOMHZ) ;

Delay Init();

/*
* Init the UART

* 1.Set the GPIO34/35 as UART FUNC

* 2.Enable the UART CLK

©2021 Spintrol Limited 11 of 40
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* 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 4); /* ADC4 */
/* Init PGAO */
PGA DifferentialInit( PGAO,

PGAO CH P ADC4 /* Positive CH */,

PGAO CH N DACl1l /* Negative CH

DAC1l output */,

PGA SCALE_ 8X /* PGA Diff Gain */);
/* Config DAC1 */
COMP->DACICTL.bit.EN = 1; //enable DAC1
COMP->DACICODE.bit.VAL = 512; // set DACl output to 1.65V
/* Init ADC in 2 channel mode */
ADC EasyInit2 (ADC_SOC 0,ADCx PGAOP,ADCx PGAON,ADCTRIG Software);

THTER PGA Y Fu b NJEIE, LA DACL 2 %, DAC CODE W iE N 512(3#EA 10bit=1024),

CODE

A —
A 1.65V (DACoyepur = . *AVDD).
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2.5 MCU BRI HEE

SPC11X8/SPD11X8 1] PGA {F &L B 5, H P rl AR ¥ 75 =k BATHEC, (@ rT 4 DL e & it
AT AR RAE N S IC

B 3shunt IR, EIEEZSRS

EXANEBI, AN R B 7R iS (GND) 7 E— Pin HEAT UK.

B 2-4: 3shunt EHEZESREREE

o ADCO
- ADCL

ADC2
7 _W-+ ADC3
- ADC4

I_W- +
[Aoe | ——— PGAL SPC1168

PGAO

[ [T

WY

+
PGA2

i

AT R, AIFEREN MCU BIIN b — AN . 1B 2-4 X R VE AR R

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_ZOOMHZ);

Delay Init();

/*
* Init the UART

* 1.Set the GPIO34/35 as UART FUNC

* 2.Enable the UART CLK

©2021 Spintrol Limited 13 of 40
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*

* 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)
GPIO_SetPinAsAnalog (GPIO 1)
GPIO_SetPinAsAnalog (GPIO_2)
GPIO_SetPinAsAnalog (GPIO_3)
GPIO_SetPinAsAnalog (GPIO_ 4)
GPIO_SetPinAsAnalog (GPIO_5)
/* Init PGA */

PGA DifferentialInit( PGAO,
PGAO CH P ADCO /* Positive CH
PGAO CH N ADC1l /* Negative CH
PGA_SCALE 8X /* PGA Diff Gain

PGA DifferentialInit( PGAL,
PGAl CH P ADC2 /* Positive CH
PGAl CH N ADC3 /* Negative CH
PGA_SCALE 8X /* PGA Diff Gain

PGA DifferentialInit( PGAZ,
PGA2 CH P ADC4 /* Positive CH
PGA2 CH N ADC5 /* Negative CH
PGA_SCALE 8X /* PGA Diff Gain

/* Init ADC in 2 channel mode */

; /* ADCO I U+ */
; /* ADCl I U- */
; /* ADC2 I V+ */
; /* ADC3 I V- */
; /* ADC4 I W+ */
; /* ADC5 I W- */

*/’
*/’
*/);

*/’
*/’
*/);

*/’
*/’
*/);

ADC_EasyInit2 (ADC_SOC_0,ADCx PGAOP,ADCx PGAON,ADCTRIG Software);
ADC_EasyInit2 (ADC_SOC_1,ADCx PGALP,ADCx PGALN,ADCTRIG Software);
ADC_EasyInit2 (ADC_SOC_2,ADCx_ PGA2P,ADCx PGA2N,ADCTRIG Software);
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B 3shunt EBFHRFE, HLE GND RE

& 2-5: 3 shunt EFHIE GND XHEREE

PGAO

i
i
i
=
-
sl'<'e
> |2 |>
oo |0
HEE
+ \\h47/

=3 PGA1 SPC1168

+
PGA2

V .

|||—¢

ADCO 72 =™ PGA fiudifiy NHILA M i, TN =NIVS A . IR B T ™
AN S DA B BH, {H 2 7E PCB Layout [ V_GND {55 25401 5 = AH B IS 5 S 1T REAE AH [ 2
12, A REA BRI SERENE A YRR OR8] 2-5 X B ATE ARSI F -

Example Code

void PGA InitExample2 5 2 (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);

©2021 Spintrol Limited 15 of 40
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CLOCK_EnableModule (UART MODULE) ;
UART Init (UART, 38400);

/* Select PGA input as analog pin */

GPIO SetPinAsAnalog (GPIO 0); /* ADCO
GPIO SetPinAsAnalog (GPIO 1); /* ADC1
GPIO SetPinAsAnalog (GPIO 2); /* ADC2
GPIO SetPinAsAnalog (GPIO 3); /* ADC3

/* Init PGA */
PGA DifferentialInit( PGAO,

Common Positive */

I U+ */
I v+ */
I W+ */

PGAO CH P ADCO /* Positive CH */,
PGAO CH N ADCl /* Negative CH */,
PGA_SCALE 8X /* PGA Diff Gain */);

PGA DifferentialInit( PGAL,

PGA1 CH P ADCO /* Positive CH */,
PGA1 CH N ADC2 /* Negative CH */,
PGA_SCALE 8X /* PGA Diff Gain */);

PGA DifferentialInit( PGAZ,

PGA2 CH P ADCO /* Positive CH */,
PGA2 CH N ADC3 /* Negative CH */,
PGA_SCALE 8X /* PGA Diff Gain */);

/* Init ADC in 2 channel mode */

ADC_EasyInit2 (ADC_SOC_0,ADCx PGAOP,ADCx PGAON,ADCTRIG Software);
ADC_EasyInit2 (ADC_SOC_1,ADCx PGALP,ADCx PGALN,ADCTRIG Software);
ADC_EasyInit2 (ADC_SOC_2,ADCx PGA2P,ADCx PGA2N,ADCTRIG Software);
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B 3shunt BPERAE, fFFH NEE DAC %t vDD/2

B 2-6: 3 shunt HBH A &R EL RH A SR A

w " u
DAC1
LU+ ADCO +
_I _I _I ADCL PGAO
1_V+ 00| -
R I_W+
£ 4 A .
R ADC4 *—+
ADC5 PGA1l SPC1168
L+
PGA2

S A AR DAC MRN8, BoE b A ) 1.65v, 5 E— S A RFECR, K
WHEERTEEAE W EANNME T PR, ([HRIF IR A JERACR . U EREESS
LU NERIITER

Example Code

void PGA InitExample2 5 3 (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) ;
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UART Init (UART, 38400);

/* Select PGA input as analog pin */
GPIO SetPinAsAnalog (GPIO 1); /* ADCL1 I U+ */
GPIO SetPinAsAnalog (GPIO 2); /* ADC2 I V+ */
GPIO SetPinAsAnalog (GPIO 3); /* ADC3 I W+ */
/* Init PGA */
PGA DifferentialInit( PGAO,
PGAO CH P DAC1 /* Positive CH */,
PGAO _CH N ADCl /* Negative CH */,
PGA SCALE 8X /* PGA Diff Gain */);
PGA DifferentialInit( PGAIL,
PGAl CH P DAC1 /* Positive CH */,
PGA1 CH N ADC2 /* Negative CH */,
PGA SCALE 8X /* PGA Diff Gain */);
PGA DifferentialInit( PGAZ,
PGA2 CH P DAC1 /* Positive CH */,
PGA2 CH N ADC3 /* Negative CH */,
PGA SCALE 8X /* PGA Diff Gain */);
/* Config DAC1l */
COMP->DACICTL.bit.EN = 1; //enable DACI
COMP->DAC1CODE.bit.VAL = 512; // set DACLl output to 1.65V
/* Init ADC in 2 channel mode */
ADC _EasyInit2 (ADC_SOC 0,ADCx PGAOP,ADCx PGAON,ADCTRIG Software);
ADC _EasyInit2 (ADC_SOC 1,ADCx PGA1P,ADCx PGAIN,ADCTRIG Software);
ADC _EasyInit2 (ADC_SOC 2,ADCx PGA2P,ADCx PGA2N,ADCTRIG Software);
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26 HHRHRRE

B 2-7:  EARRPHSRAE FLER
w \ U
1P ADCO +
1 1 1 N ] PGAO
R ADC2 -
£
] E T = N
ADCS PGAl1l SPC1168
) I
PGA2
TR R Y AR R

Example Code
void PGA InitExample2 6 1 (void)
{

FLASH WALLOW () ;

FLASH SetTiming (200000000);

FLASH WDIS () ;

CLOCK_InitWithRCO (CLOCK HCLK 200MHZ) ;

Delay Init();

/*
* Init the UART

* 1.Set the GPI0O34/35 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);

/* Disable flash write access after flash operation had done */

©2021 Spintrol Limited

19 of 40




SPC11X8/SPD11X8 PGA F11 COMP {3 F 45

A
SPIN rpoL

/* Select PGA input as analog pin */
GPIO SetPinAsAnalog (GPIO 0); /* ADCO I+ */
GPIO SetPinAsAnalog (GPIO 1); /* ADCLl I- */

/* Init PGA */

PGA DifferentialInit( PGAO,
PGAO CH P ADCO /* Positive CH */,
PGAO CH N ADC1 /* Negative CH */,
PGA SCALE 8X /* PGA Diff Gain */);

/* Init ADC in 2 channel mode */

ADC_EasyInit2 (ADC_SOC_0,ADCx PGAOP,ADCx PGAON,ADCTRIG Software);
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B— PGA 174 BN ki PGA B B

B 2-8: By PGA RAFHERE

w \ U
I_U+ IN P
———= " {wa] P ourp
_I _I _I = ADC1 1 IN_N PGAO
ADC2 - OUT_N
U N (o]
R ADCA P
¢ ADCS PGA1 SPC1168
—+
PGA2

XFTAE R ERA RIS, AT LR —A PGA 7 B A Hdiis PGA (], ELtn A5 s PGAO H]
VEPIAN B35 1) PGA, H:FFOUT, = INp * Gain_P,0UTy = INy * Gain_N.
TS R R Y AR R
Example Code
void PGA InitExample2 7 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 GPI0O34/35 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) ;
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UART Init (UART, 38400);

/* Select PGA input as analog pin */
GPIO SetPinAsAnalog (GPIO 0); /* ADCO I+ */
GPIO SetPinAsAnalog (GPIO 1); /* ADCLl I- */

/* 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 & 0xi) <<
PGAOCTL_ALL_ INSELN Pos);
/* Positive input */
PGA->PGAOCTL.all |= ((PGAO CH P ADCO & 0Oxi) <<

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) ;
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3  Comparator i Fi# %

3.1 Comparator B TR

SPC11X8/SPD11X8 LA TLAH AU L #8 (COMPO~COMP4), i milil e

o HPH=4 coMP A 5= PGA 485, FEAN PGA #i—4 comP
—4 comMmP FHEE IS coMP, —MENTE S Too High fill, —MEA Too Low il
TN cOMP 1EAY g, SCRFEZ R, XL,

o HFIHMES DAC (FEA VYA 10bit ) DAC FIiEFE) %5 cOMP LAk RME

e 3 FF phase comparator ThfE, AI LUK PGA A 1E b fan H AT 67 s i HH 43 3910326 3] COMIP 1Y) IE S
N RN N AT H AL

o COMP i H¥r 78Uk Thfe (Deglitch or debounce) T H PWM J56 2 M 75 3 R BN AE
TR A B SR I T PR

o RWiAiThae, e R

o fEE—A COMP %t A [ G A PWM 4 15 5
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3.2 Comparator IXZJ R
#* 3-1: Comparator EE X
F% Thee X i Bd
COMP_ClearFilterOutputStatus( TEBRXT V. COMP JHIE 1) JEUE 28 BAAIRES
eCOMP eCOMP: JHIE 'S
)
COMP_ClearAllFilterOutputStatus() TEBR AT B AR BT RS
COMP_GetFilterOutputStatus( SR 87 388 T8 8 U as AT IR A
eCOMP eCOMP: JHIE S
)
COMP_GetRawFilterOutputStatus( FREOGT B 188 T8 A 228 A7 RS
eCOMP eCOMP: JHIE S
)
COMP_EnableDACBuffer() i & DAC Buffer
COMP_DisableDACBuffer() 2% 4] DAC Buffer
COMP_WALLOW() {fifi¢ Comparator %717 % 5 1:AF
COMP_WDIS() 451k Comparator #F {7 4% 5 R AF
#* 3-2:  Comparator I3 KK
Eip- e Thee X i Bd
void COMP_Enable( fili B HL A AR T
COMP_ComparatorSelEnum eCOMP eCOMP: ST He (1) L8 1 iE
)
void COMP_Disable( SR P Al IE
COMP_ComparatorSelEnum eCOMP eCOMP: 5 BLoC A 1) bh A 4 il i
)
void COMP_ResetFilter( RS &5 E SR
COMP_ComparatorSelEnum eCOMP eCOMP: 5 B A1) Lh A 45 8 iE
)
void COMP_EnableOutputinvert( {5 BE LA s A kA B A e - (BRI
COMP_ComparatorSelEnum eCOMP i 1, RO EAE, fERE)E,
) it 0)
eCOMP: LA #iliE
void COMP_DisableOutputinvert( I A Bl i A e Il ) e 3
COMP_ComparatorSelEnum eCOMP eCOMP: Ui 2%iMIE
)
void COMP_EnablePWMSyncClearFilterOutputStatus( | {#RE PWM [F]25 15 57 I LL e g2 4 77
COMP_ComparatorSelEnum eCOMP RS
) eCOMP: LU AR IAIE
void COMP_DisablePWMSyncClearFilterOutputStatus( | < PWM [F]25 15 57 K LL e g2 i 4 77
COMP_ComparatorSelEnum eCOMP RS
) eCOMP: LU AR IEIE
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COMP_ComparatorSelEnum eCOMP,
uint8_t ePWMIndex

)

i e Thee K i B
void COMP_SetSyncEvent( W BB LS I BUEIRES T PWM [H]

HE T KR

eCOMP: [V #RiHIE
ePWMindex : PWM & JE 5 ,
PWM_SelEnum %1 5%E X

W

.

void COMP_EnableDAC(
COMP_DACSelEnum eDACSel

)

{# 8 DAC 1 A LB 284N
eDACSel: 75 ZE{iHEY DAC JHIE

void COMP_DisableDAC(
COMP_DACSelEnum eDACSel

)

14 DAC 1B M HE B 2840 A
eDACSel: 5 %541 DAC iliE

void COMP_SetDACValuelOBit(
COMP_DACSelEnum eDACSel,
uint32_t u32Code

)

B8 DAC % i L R BV
eDACSel: DAC ifiE
u32Code: %t B R X B R G4

void COMP_SetDACVoltage (
COMP_DACSelEnum eDACSel,
int32_t i32ValueMV

)

BB DAC fir i HE{E
eDACSel: DAC il
i32ValueMV: 75 B4 H 1 HLEAE

void COMP_SetDACSyncEvent(
COMP_DACSelEnum eDACSel,
uint8_t ePWMiIndex

)

W E DAC HE 0 B 2 i) ik 4 U
eDACSel: DAC J#IH

ePWMindex : PWM JHiE 5, & Il
PWM_SelEnum A1 X

void COMP_SetDACCodelLoadTiming(
COMP_DACSelEnum eDACSel,
uint8_t eLoadMode

)

B E DAC FUE AT HL
eDACSel: DAC jHid
eloadMode: JN#EE

void COMP_Init(
COMP_ComparatorSelEnum eCOMP,
COMP_CHSelEnum eCH,
int32_t i32DACVoltageMV,
uint32_t u32DeglicthTimeNs
)

Wt i ad

eCOMP: LhEg i

eCH: L2 i
i32DACVoltageMV: DAV E 4G i () o AH
u32DeglicthTimeNs: JEJ % & DK

void COMP_SelectChannel(
COMP_ComparatorSelEnum eCOMP,
COMP_CHSelEnum eCH)

YA L B 2%
eCOMP: L
eCH: LbEaim \iRiE

void COMP_SetOutputType(
COMP_ComparatorSelEnum eCOMP,
COMP_OutputSelEnum eOutputSel

)

W R 4 PWM (S SR
7

eCOMP: LA ARME2H

eOutputSel: b a8 4 AR R

void COMP_SetFilterWindow(
COMP_ComparatorSelEnum eCOMP,
uint8_t u8Size,

VB e A I B K A A
eCOMP: Lh# i
u8Size: JEMARH LK

©2021 Spintrol Limited
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Bigie

ThRe R BB

uint8_t u8Threshold
)

u8Threshold: JE s & {H

void COMP_SetFilterWindowTimeNs(
COMP_ComparatorSelEnum eCOMP,
uint32_t u32SizeTimeNS,
uint32_t u32ThresholdTimeNS

)

B IR A B R & A

eCOMP: LA AR ME2H

u32SizeTimeNS: JEJ 28 & [1H K
u32ThresholdTimeNS: JEJ 5 BIME (LA
I 8] Ay B

void COMP_SetFilterClockDiv(
COMP_ComparatorSelEnum eCOMP,
uint16_t ul6ClkDiv

)

BB I E BRI T ARt 20 4 R 3L
eCOMP: HhEG SRR
ul6CIkDiv: I}k 745 2 %k

void COMP_SetHysteresis(
COMP_ComparatorSelEnum eCOMP,
COMP_HystSelEnum eHystSel

)

W A s 1 v AU
eCOMP: LA sk 4H
eHystSel: ZE A

void COMP_DACBufferlnit(
COMP_DACSelEnum eDACSel,
BOOL blsOut10,
BOOL blsOut13

)

fifi it DAC Buffer

eDACSel: DAC 4]

blsOut10: 27544 Buffer fij i ¥ GPIO10
blsOut13: & 754 Buffer fij i ¥ GPIO13
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3.3

COMP ) Z2H

COMPO IR ZEMI N & 3-1 A7, 4 COMPL1~COMP4 ZEHFJF cCOMPO #H[R, Ff A ikd i

% 3-3 Fiome
B 3-1: compo B ZEH
COMPOCTL.INSEL COMPOCTL.ENH
COMPOCTL.HYSTSEL
ADC8 —|,
ADCO —, INPUT
PGAOP — |1 a3 t ¥
PGAON 0 HSCOMP Too high trigger
DAC2 REFP
0
DAC1 1 -
DACO
COMPOCTL.REFSEL
COMPOCTL.REFSEL
ADC9
3
ADC1— 3 COMPOCTL.PHCMPEN
PGAON—I; COMPOCTL.ENL
PGAOP— g COMPOCTL.REFSEL COMPOCTL.HYSTSEL
DAC2 1) REFN i
DAC3 0 i Too low trigger
DACO HSCOMP 00 owiies
DACI INPUT

©2021 Spintrol Limited

27 of 40




F
, e SPIN rroL
SPC11X8/SPD11X8 PGA Fl1 COMP 1 FH $5 =

#3-3:  Comparator 0~4 iy AiE#

Comparator0 MUX

INSEL | INPUT | PHCOMPEN | REFSEL | REFP/N PHCOMPEN | REFSEL REFP REFN

3 ADC8 1 3 ADC9 0 3 DAC3 DAC2
2 ADCO 1 2 ADC1 0 2 DAC2 DAC3
1 PGAOP 1 1 PGAON 0 1 DAC1 DACO
0 PGAON 1 0 PGAOP 0 0 DACO DAC1

Comparatorl MUX

INSEL | INPUT | PHCOMPEN | REFSEL | REFP/N PHCOMPEN | REFSEL REFP REFN

3 ADC8 1 3 ADC10 0 3 DAC3 DAC2
2 ADCO 1 2 ADC2 0 2 DAC2 DAC3
1 PGA1P 1 1 PGALIN 0 1 DAC1 DACO
0 PGAIN 1 0 PGA1P 0 0 DACO DAC1

Comparator2 MUX

INSEL | INPUT | PHCOMPEN | REFSEL | REFP/N PHCOMPEN | REFSEL REFP REFN

3 ADC8 1 3 ADC11 0 3 DAC3 DAC2
2 ADCO 1 2 ADC3 0 2 DAC2 DAC3
1 PGA2P 1 1 PGA2N 0 1 DAC1 DACO
0 PGA2N 1 0 PGA2P 0 0 DACO DAC1

Comparator3 MUX

INSEL | INPUT | PHCOMPEN | REFSEL | REFP/N PHCOMPEN | REFSEL REFP REFN

3 ADC12 1 3 ADC13 0 3 DAC3 DAC2
2 ADC8 1 2 ADC9 0 2 DAC2 DAC3
1 ADC4 1 1 ADC5 0 1 DAC1 DACO
0 ADCO 1 0 ADC1 0 0 DACO DAC1

Comparator4d MUX

INSEL | INPUT | PHCOMPEN | REFSEL | REFP/N PHCOMPEN | REFSEL REFP REFN

3 ADC14 1 3 ADC15 0 3 DAC3 DAC2
2 ADC10 1 2 ADC11 0 2 DAC2 DAC3
1 ADC6 1 1 ADC7 0 1 DAC1 DACO
0 ADC2 1 0 ADC3 0 0 DACO DAC1
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3.4

COMP [ F3 L 37 Bt 3 S 43l

B EBRLRER
COMP HJiEFE PGA HrH/E NPT A, LN N —AMER L], L PGAO 5L COMPO i,
FEHAE PWM 12 1R TSI

Example Code
void COMPandPGA InitExample3 4 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 GPI034/35 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 */

GPIO SetPinAsAnalog (GPIO 1); /* ADCL */

/* Init PGAO */

PGA Differentiallnit (PGAO, PGAO CH P ADCO, PGAO CH N ADCI,

PGA SCALE_8X) ;

/* Init ADC in 2 channel mode */

ADC_EasyInit2 (ADC_SOC_0,ADCx PGAOP,ADCx PGAON,ADCTRIG Software) ;

/* Init COMPO High and Low */

COMP_Init (COMP 0 HI,
COMPO_FROM_PGAQP_OUT, /* From PGAOP output */
2450 /* DAC HI compare voltage mV */,
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300 /* Output deglitch time(ns) */);
COMP_Init (COMP 0 LO,
COMPO_FROM PGAON_OUT, /* From PGAON output */
850 /* DAC LO compare voltage mV */,
300 /* Output deglitch time(ns) */);
/* When COMPOH or COMPOL equals 1, it can turn off 3 PWM pairs (6 PWM CH)
immediately */
/* Affected by results monitored from all three phases */
PWM EnableDCAHTripEvent (PWM1, DC TRIP COMPOH |
DC_TRIP COMPOL ) ;
PWM EnableDCAHTripEvent (PWM2, DC TRIP_ COMPOH |
DC_TRIP COMPOL ) ;
PWM EnableDCAHTripEvent (PWM3, DC TRIP_ COMPOH |
DC_TRIP COMPOL ) ;

PWM_ SetRawDCAEVTO (PWM1, DCH HIGH DCL HIGH) ;
PWM_ SetRawDCAEVTO (PWM2, DCH HIGH DCL HIGH) ;
PWM_SetRawDCAEVTO (PWM3, DCH HIGH DCL HIGH) ;

PWM SetOneShotTripEvent (PWM1, TRIP EVENT DCAEVT,
TRIP_OUTPUT LATCH) ;

PWM SetOneShotTripEvent (PWM2, TRIP EVENT DCAEVT,
TRIP_OUTPUT LATCH) ;

PWM SetOneShotTripEvent (PWM3, TRIP EVENT DCAEVT,
TRIP_OUTPUT LATCH) ;

/* Set the filtered event as the final DCAEVTO, and trigger TZ sub-model
when DCH is high */

PWM SetDCAEVTO (PWM1, DCEVT_ FILTERED);

PWM SetDCAEVTO (PWM2, DCEVT_ FILTERED);

PWM SetDCAEVTO (PWM3, DCEVT_ FILTERED);

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

PWM_SetCHAOutputWhenTrip(PWMl, TZU TRIP_ DO NOTHING |
TZD TRIP DO NOTHING |
DCEVTOU TRIP AS TRI_ STATE |
DCEVTOD TRIP AS TRI STATE |
DCEVT1U TRIP DO NOTHING |
DCEVT1D TRIP DO NOTHING) ;

PWM_SetCHBOutputWhenTrip (PWM1, TZU TRIP DO _NOTHING |
TZD TRIP_ DO _NOTHING |
DCEVTOU TRIP AS TRI STATE |
DCEVTOD TRIP AS TRI STATE |
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DCEVT1U TRIP DO NOTHING |
DCEVT1D TRIP DO NOTHING) ;
PWM_SetCHAOutputWhenTrip (PWM2, TZU TRIP DO _NOTHING |
TZD TRIP_ DO _NOTHING |
DCEVTOU TRIP AS TRI STATE |
DCEVTOD TRIP AS TRI STATE |
DCEVT1U TRIP DO NOTHING |
DCEVT1D TRIP DO NOTHING) ;

PWM_SetCHBOutputWhenTrip (PWM2, TZU TRIP DO _NOTHING |
TZD TRIP_ DO _NOTHING |
DCEVTOU TRIP AS TRI STATE |
DCEVTOD TRIP AS TRI STATE |
DCEVT1U TRIP DO NOTHING |
DCEVT1D TRIP DO NOTHING) ;

PWM_SetCHAOutputWhenTrip (PWM3, TZU TRIP DO _NOTHING |
TZD TRIP_ DO _NOTHING |
DCEVTOU TRIP AS TRI STATE |
DCEVTOD TRIP AS TRI STATE |
DCEVT1U TRIP DO NOTHING |
DCEVT1D TRIP DO NOTHING) ;

PWM_SetCHBOutputWhenTrip (PWM3, TZU TRIP DO _NOTHING |
TZD TRIP_ DO _NOTHING |
DCEVTOU TRIP AS TRI STATE |
DCEVTOD TRIP AS TRI STATE |
DCEVT1U TRIP DO NOTHING |
DCEVT1D TRIP DO NOTHING) ;

SPC11X8/SPD11X8 ] COMP 4§ fifE TALf—/~ cOMP i\5, il Z/T— PwM <WiThag, L
#1824 COMPOH Bi/& COMPOL P24 5 )5, RIAZRILD e =475 PWM 5. LA ARG [A
%5 T COMP 5 PGA, ADC, COMP ] DAC_HI [&{f vy 2.45V, DAC_LOW A 0.850V, ¥ it Jil[Al
B LN IHE.

m ERATE

TR COMP R AERkLE — > PGA MHIEHEAT HLAEL, 1M PGA H 2 i 225t as, Sebr Bt it A
Az A, HILBE COMP [ HEIRME (DACK S DACLo) I WAZIF /ML Ui T B Fi
7N, PGA BUE ZANHE a3 8X, fEJE Huimxf i i3 i R A 4X.
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B 3-22 comp iEfl (10C=2A)

GNDgense

1]

+0C —

1A

IU Current

3.3V
01Q 34

R 1/2X

|_U-
=

DAC_HI = DAC_HI_Code(10bit)*3.3v/1024
DAC_LO = DAC_LO_Code(10bit)*3.3V/1024

Lo

OUTPUT_OP

COMP View
(Amp)

0A

-1A

-loc  —

PGA Diff Gain = 8X

OUTPUT_OP

OUTPUT_ON

COMPOL

Tetminal Gain = +4X

DAC_HI=1.65+10C/2*0.1Q) *4

(1.65+0.1/2*4)V

1.65V

(1.65-0.1/2*4)V

DAC_HI=1.65-10C/2*0.1Q) *4

EEIf R .
BN AT 1A S5 18, SREEFHEIE 0.1 Bdl, ARBCE RIS BIRFT 7 10C 4 2A.

D)
2

(3

D)

(5

(6)

COMPO % PGAO 1) 1E vy A A L 4% I3
HE =4 comp, T LAFEZEAH R FIDACY, 5 DAC g -

B PGA Z25 1Y ad e FE 0y 8X, (HIZ A& Hh At I g 0 47 o 2 W8 2, < i A 0 3 ) 1

2 1A ax, 1 coMP BRI 58 RE 4X.

COMP F S HL T #5208 R AT 4 1%, [AIA 200 5E DAC A Bl i B &I

0.1
DACy; = 1.65 + 2A x —* 4 = 2.05V

0.1
DACLo = 1.65 — 2A x —* 4 = 1.25V

RAE LR A, 7 LLER %€ DACy 5 DAC o 115 E BUE
DAC_HI_CODE(10bit)
1024

DAC_LO_CODE(10bit)
1024

3.3V

DACHI =

DAC.o = 3.3V

RAE (4) a2k, afATHE

DAC_HI_CODE (Z{7 28> 472 N 636, DAC_LO_CODE (ZF{7as¥iufi) ZidtEN
387, N T8, Spintrol #4t2 COMP_Init (O B AT B85\ mV [E3HT #E
COMP )% Hi 75 BB H 7 vk 8%, WS PWM JT 62 I8 75 i filh COMP. Ay T 1 A 7
f§, Spintrol $2{ft2 COMP_Init () PRET E M A ILIER 28 2 %, AN ns, LEA

P E BRI I TA] K BN 300ns, AT JERS 300ns K JE LLR HME

2 API AT 4H.

PRAHRCEIE T — &Y
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m  coMP ¥R
RPE E— /N8, 28N R ke N, # Ak comMP Fr .

& 3-3: comMPHiHER

Positive OP Gain = +4X

1.65+2%0.1/2*4
DAC HI — | — — — — (_\_______ _____ N

~

1.65V / \_/

1.65-2%0.1/2*4

DACLO — |~ — — — — —_— T

COMPOH Output
(Too High) —

COMPOL Output
(Too Low)

B COMP ¥y Deglitch (Debounce) Iifé

PWM F1i] H My, EHbLIEH R A0 S R g2 AW W L E A, (HEE PWM FFK
FRIRGRE], A AT 20 HL I [R5 FEL B A BRI T, B T S AR Bk 1) 5 A BRI FELURLBE I (Current
Transient), BEFHLSBEN 2 IEH B, W& 3-4 s,

& 3-4: PWM PJHEE

pACLO — f — — — — 4 et — — — —— — — — — = X _____

COMPOH Output Malfunction by
(Too High) switching noise

COMPOL Output N
(Too Low)

ESR AT COMP o4 Hh ¥ B 8 I8 FEL % ( Deglitch) T g , IR I i J32 23 i Al k. COMP %

I B PWM KT, SE RN ERIENL, B RC E, SR Ak as . IR
W7, COMP fY%a & SEIA B BUF 85, I BIoRIET PWMCLK, I HLE K AT A2 S 1024
o SRJA B ERFE T RN BB RO KN, JEREIAT BAO 0~31 whidk %, JF HERIEBRMEZ KT
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KRR D —2F, W SRAE S AR 21 cOMP it th 0 IANEOR T IIMEL, T3 508k 24
0, WURRFEE W cCOMP firth 1 fNECR T BIEL, WEL 7 IEp s oy 1, AR @ W
ff COMP %t 0 A1 1 NECHRBCA L BIME, B g as i i A 22

B 3-5: HFIBEASEDHER

Filter output

Digital Filter
COMP output Sample wind ow
—_— > . — i

Data Latch 0123456789 e (size-1) — [Data Discard]

A size = COMPXLCTLFLTWIN+1 or
COMPXHCTL.FLTWIN+1
Filter Clock DIV output
Number of “0” larger than threshold 0

T Number of “1” larger than threshold 1

PWMCLK Threshold = COMPXLCTLFLTTH+1 or

COMPXHCTL.FLTTH+1

HE Note:

THHAT COMP HILEALTT , 55 AT SPC11X8/SPD11X8 SDK [ &R B W]k 145 Clock I iR 58,
LW UG PR B2 B8 T Clock {5 2., Wb A GE/E IEMAIRC BAH B B . IS I8 2 )5,
COMP #irtH 4n R fizw

A 3-6: WEFIRBERK coMmP Fiit

If Deglitch(Debounce) time =300ns

150ns 300ns

COMPOH Output

COMPOH Final
Output

VE SPC11X8/SPD11X8 £ 1> COMP, TfijixX s COMP F)Far H J v FEL % 1T LAy 1 L B B v K
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3.5

coMP #JiE4k. API fEFAH
COMP ¥t 2 APl —ILEH UM A ST DL E, W FIEYE B TR .

Example Code

void COMP_Init (COMP ComparatorSelEnum eComp, COMP_CHSelEnum eCH,
uint32 t u32DACVoltageMV, uint32 t u32DeglicthTimeNs) ;

COMP_Init (COMP 0 HI,

COMPO_FROM PGAOP OUT, /* From PGAOP input x/
2450 /* DAC HI/LO compare voltage mV */,
300 /* Output deglitch time (ns) *x/

);

COMP_Init () BREISHA AU N RR:

#£3-4: COMP_Init EBANH
COMP_Init

Parameter Description

It can be

COMP_0_LO ~COMP_4_LO
COMP_0_HI~ COMP_4_HI
AR E DL B4 comp

eCOMP

It can be
COMPy_FROM_PGAxXN_OUT
eCH COMPy_FROM_PGAxP_OUT
COMPy_FROM_ADCx
HEZ COMP 2ty N

u32DACVoltageMV 0~3300 (mV)

i BT 2% 2 I TRV (5 bit) 5 R 28 SR IE A 43435 1 PWMCLK
if PWMCLK=100MHZ, 10 44

u32DeglicthTimeNs Its range from (0~ 31)* (1/100MHz * 10)

=3100ns

TEVER DU A

e FTf Too High comparator fY 35 —41 DAC, FIEE—AECE ML DAC. [FFE Too Low
comparator 75[A], [KSEH API W e I, 5 15 e (44 78 5 2 1T 1B E 19 DAC 2UE ;

o JITATY COMP i tH H5 - ik Is] 18] 5 B AT LAY ) 10
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3.6

comP &1L (Trip) PWM IETETHREA4H

SPC11X8/SPD11X8 ] COMP H AHHLFRBI HURF Ik B it 24 PGA 1E g =AH HL IR AR Ik,
SPC11X8/SPD11X8 [¥] COMP #&AL 1 4&F — MM L (I IR, B — MR R B 7 8 22 4x, A
ARG LL U MR OB, 24 PGAO Hi BT 3V I, COMPOH fifizh PWM i 1k, 24 PGAO 1)
BN T 1V, B COMPOL fih &2 PWM % 11 . Spintrol ] COMP fifi % PWM {5 1L AT i BiAE— > COMP
[ IR BT PWM i T2 DhRE, 7 WL PWM trip zone &y,

2K, COMPOH 55 COMPOL, A EAE—FuRBLA A, BT LUF ¥ =40 pwM {521k, R
fisP44~ comp JREAFFEDIRE, ZAHER— A comp, REHH—ANRAfl KR, 0] [
A PWM {5 1k, XA R B4 R 2 AR A — D

K 3-7:  CcOMP &1k PWM TR R E

24V 3.3V

2 | U+
b3 —— OUTPUT_OP

33v  I_U-

3R

F PWMO
R P CoMPOH 300ns
GNDerse 77 1 o
4 DAC_HI b
—'“’{ PWM1

OUTPUT_OP COMP View P
Digital Filter|
DAC_LO

-—T - — — — — — — DAC_HI=2.65V CoMPOL

N
VAVRY

e DAC_LO=0.65V

+— OUTPUT_ON

PWM2

FHEL TR 1IC 75 B R Z2 % 8 , Spintrol 7N AL T 141 5L 1K API 152 € COMP il &% PWM trip DJfE .
Y eCOMP R HILLHL 3L & AR %t Low %% High IBRIA], CH PWMx [ CHA 5 CHB it . 7]
HEEMEEZRHA, &L,

PLR Ryafies .

Example Code

void MotorPWM InitTripZoneAction (void)
{

FLASH WALLOW () ;

FLASH SetTiming (200000000);

/* Disable flash write access after flash operation had done */
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FLASH WDIS () ;

CLOCK_InitWithRCO (CLOCK HCLK 200MHZ) ;

Delay Init();

/*
* Init the UART

*

* 1.Set the GPI034/35 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);

/* Note: Please initial PGA pin before comparator initial */
COMP_Init (COMP 0 HI,

COMP0O_FROM PGAOP OUT, /* From PGAOP output */
2650 /* DAC HI compare voltage mV */,
300 /* Output deglitch time(ns) */);
COMP_Init (COMP 0 LO,
COMP0O_FROM PGAON OUT, /* From PGAON output */
650 /* DAC LO compare voltage mV */,
300 /* Output deglitch time(ns) */);

/* Step 3: PWM U,V,W will be triped when comparator(O output high.
This code is prepared for total current protection*/
/* Affected by results monitored from all three phases */
PWM EnableDCAHTripEvent (PWM U, DC_TRIP COMPOH |
DC_TRIP COMPOL ) ;
PWM EnableDCAHTripEvent (PWM V, DC_TRIP COMPOH |
DC_TRIP COMPOL ) ;
PWM EnableDCAHTripEvent (PWM W, DC_TRIP COMPOH |
DC_TRIP COMPOL ) ;

PWM_ SetRawDCAEVTO (PWM U, DCH HIGH DCL HIGH);
PWM_SetRawDCAEVTO (PWM_V, DCH HIGH DCL HIGH);

PWM_SetRawDCAEVTO (PWM W, DCH HIGH DCL HIGH);

PWM SetOneShotTripEvent (PWM U, TRIP_EVENT DCAEVT,
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TRIP_OUTPUT LATCH) ;

PWM SetOneShotTripEvent (PWM V, TRIP_ EVENT DCAEVT,
TRIP_OUTPUT LATCH) ;

PWM SetOneShotTripEvent (PWM W, TRIP_EVENT DCAEVT,
TRIP_OUTPUT LATCH) ;

/* Set the filtered event as the final DCAEVTO, and trigger TZ sb-model
when DCH is high */

PWM SetDCAEVTO (PWM U, DCEVT_ FILTERED) ;

PWM SetDCAEVTO (PWM_V, DCEVT_ FILTERED) ;

PWM SetDCAEVTO (PWM W, DCEVT_ FILTERED) ;

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

PWM_ SetCHAOutputWhenTrip (PWM U, TZU TRIP DO NOTHING |
TZD_TRIP DO NOTHING |
DCEVTOU TRIP AS TRI STATE |
DCEVTOD TRIP AS TRI STATE |
DCEVT1U TRIP DO NOTHING |
DCEVT1D TRIP DO NOTHING) ;

PWM_SetCHBOutputWhenTrip (PWM U, TZU TRIP DO NOTHING |
TZD TRIP_DO NOTHING |
DCEVTOU TRIP AS TRI STATE |
DCEVTOD TRIP AS TRI STATE |
DCEVT1U TRIP DO NOTHING |
DCEVT1D TRIP DO NOTHING) ;

PWM_SetCHAOutputWhenTrip (PWM V, TZU TRIP DO NOTHING |
TZD TRIP_DO NOTHING |
DCEVTOU TRIP AS TRI STATE |
DCEVTOD TRIP AS TRI STATE |
DCEVT1U TRIP DO NOTHING |
DCEVT1D TRIP DO NOTHING) ;

PWM_SetCHBOutputWhenTrip (PWM V, TZU TRIP DO NOTHING |
TZD TRIP_DO NOTHING |
DCEVTOU TRIP AS TRI STATE |
DCEVTOD TRIP AS TRI STATE |
DCEVT1U TRIP DO NOTHING |
DCEVT1D TRIP DO NOTHING) ;

PWM_SetCHAOutputWhenTrip (PWM W, TZU TRIP DO NOTHING |
TZD TRIP_DO NOTHING |
DCEVTOU TRIP AS TRI STATE |
DCEVTOD TRIP AS TRI STATE |
DCEVT1U TRIP DO NOTHING |
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DCEVT1D TRIP DO NOTHING) ;

PWM_ SetCHBOutputWhenTrip (PWM W, TZU TRIP DO NOTHING |
TZD_TRIP DO NOTHING |
DCEVTOU TRIP AS TRI STATE |
DCEVTOD TRIP AS TRI STATE |
DCEVT1U TRIP DO NOTHING |
DCEVT1D TRIP DO NOTHING) ;

/* Step 5: Set PWM reaction after one shot or cycle by cycle event */

PWM_SetCHAOutputWhenTrip (PWM U, TRIP AT LOW) ;

PWM_SetCHBOutputWhenTrip (PWM U, TRIP AT LOW) ;

PWM_SetCHAOutputWhenTrip (PWM V, TRIP AT LOW);
PWM_SetCHBOutputWhenTrip (PWM V, TRIP AT LOW);

PWM SetCHAOutputWhenTrip (PWM W, TRIP AT LOW) ;

PWM SetCHBOutputWhenTrip (PWM W, TRIP AT LOW) ;

/* Step 6: Enable one shot interrupt in this application */
PWM EnableOneShotTripInt (PWM U);

PWM EnableOneShotTripInt (PWM V) ;

PWM EnableOneShotTripInt (PWM W) ;
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