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i

SPC1068 WHAERK 1 3 2H Al gmAE i 2 I N2 i (PGA)
7% (Comparator) , #2415 Too High 5 Too Low i PR AR LR T, ,u\/\/\/l\t[ﬁij—cﬁﬁ
BN EeEees T DdE WM Hi 45 1k (PWM tripzone) , RJIA R R BT3P ThRE

—4H PGA it & i b

KIEERK 1 SPC1068 A —/NE EL [ ff s 5 Bl (Signal Flow)

B 1-1: fiESESHRE

PGACHCTL1.CHSELOP

PGACTL1,BYPASSOP

ocrNwas GO N

PGACTLO.RDIVEND
voo
ca)
]

PGACHCTLO.

RDIVEDELO(Sbit) PGACTL1.ENOP

PGACTLO.ENON

PGACTLO.BYPASSON

bGA0 >—

PGA_OUTPUT_0P

— ADC ——

ADCSOCCTL[x].CHSELAP

PGA_OUTPUT_
oN

PGACTL1.BYPASS1P

orNwWsUGN

PGACTLO.RDIVE!
Voo
% i}

PGACHCTLO.
RDIVEDEL1(Sbit)

i PGACTLLENIP

ADCO! PGACTLO.ENIN

ADC3! _
ADC10

ADC8

PGACHCTLO.CHSELON
PGACHCTLLCHSELIP g 12 37
DAC_HI

COMPOH

b

COMPOL

PGA_OUTPUT_1P

GND —
Veap1.2v—

ADCO—
ADC1—
ADC2—]
ADC3—

NouswNneRoO

ADCSOCCTL[x].CHSELAN

GND —
VDDX—]

ADCSOCCTL[x].SAMPLEA

'

— o—

ADCa—
ADC5—]
ADC6—]
ADC7—

B
1
2
3
4
5
6
7

PGA; OUTPUT_IN

PGACTLO.BYPASSIN

PGACHCTLO.CHSELIN
PGACHCTL1.CHSEL2P

ADC14
ADC7
ADC6

ADC13
ADC3:

Voo
TSENSOR-
'] GND:

PGACHCTLO.
RDIVEDEL2(Sbit)

PGACTLO.RDIVEN2

PGACTL1.BYPASS2P

ocRrNWwsUON

TSENSORO
GND

COMP1H

~<C =7 macw b

COMP1L

PGA_OUTPUT_2P

ADCSOCCTL[x].CHSELBP

GND —
TSENSOR1—]

y

Y

ADC
Engine

Y

ADC9—
ADC10—]

0
1
2
3
ADC8—] 4
5
6
ADC11—] 7

ADCSOCCTL[x].CHSELBN

—

GND —
TSENSOR0 —}

PGA_OUTPUT_2N

PGACHCTLO.CHSEL2N

DAC _LO] b

COMP2L

L

ADCSOCCTL[x].SAMPLEB

[

0

1

2

3
ADC12—] 4
ADC13—] 5
6

7

ADC14—
ADC15 —

FERITRSEA TG, SR AT LA T fi#
1. W 2243 PGA JEUK LIS 5

2. WAl { F comP ik

RS, BAA Gl A1) i Fe i 45 1k PWMLG
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2 PGA fii F #2#

724 ADC W] LB R L) B ADC A, @ BCRA SDK WHR AL Easylnitl() ek
HHATWE, SPC1068 £E/k 1 3 ZHmT i3 25 1) 22 4342 i (Truly Differential PGA) , Al $iidh
[F AR PS4, 8 a] 40 O H i PGA i A .

PGA [PJFEARE SR

- ZO IR BRI
4X 8X 16X 32X

- AR N FROR K 2
2X 4X  8X 16X
(Z 3 FON St A, 5 22 50 4D

- HPEREIEIE SR

- EEREE R ADC RAFIEIE

- FA S E R S comp
- Slew Rate: 10V/us

- Unit Gain Band Width: 2MHz

- FS7HE] 600ns  (0.4V ~ VDDX-0.4V)

AT, FHAaA:
- SERREOKEIRTEE], A 2 BEEUBOR FR
- MCcU R IIALHEZE
- PGASDKAPI %%
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2.1

PGA HuMtid

BN SPC1068 i FHLEE 2L, PGA N N EIEMI ).

A 2-1:. BEIUESEMHE PGA

PGACTLO.RDIVENO

voo ADC5

>

o

a

S
ornvwsnaw/s

PGACHCTLO.
RDIVEDELO(Sbit)

PGACHCTL1.CHSELOP

PGACTL1.BYPASSOP
—

L

PGA_OUTPUT_OP

— ADC ———

ADCSOCCTL[x].CHSELAP

—
PGACTL1.ENOP

PGACHCTLO.CHSELON
PGACHCTL

PGACTLO.RDIVEN

vop ADC1

PGACHCTLO.
RDIVEDEL1(Sbit)

PGACHCTLO.CHSELIN
PGACHCTL1.CHSEL2P

ADC14
ADC7
ADC6

ADC13

oo ADC3.

[ TSENSOR®-

| GND:

PGACTLO.RDIVEN2

orNWRGGN

PGACHCTLO.
RDIVEDEL2(Sbit)

1.CHSEL1P

PGACTL1.EN2P

)
PGACTLO.ENON PGAO >

PGACTLO.BYPASSON

PGA_OUTPUT_

COMPOL

PGA_OUTPUT_1P

GND e
Vcap1.2V e
ADCO
ADC et
ADC 2wt

ADC3 O —

ADCSOCCTL[x].SAMPLEA

ADCSOCCTL[x].CHSELAN

" o

PGACTL1.EN1P

PGACTLO.ENIN

PGACTL1.BYPASS2P

PGA_OUTPUT_IN

COMP1L

PGA_OUTPUT_2P

GND e
VDD Xemu
ADCA e
ADC5 el
ADCGmm
ADC7 e

NS s wn o fml NS o 0swn e o e

ADC
Engine

7 3 7 3

ADCSOCCTL[x].CHSELBP

GND e
TSENSOR 1 emen
ADCS e
ADCOemed
ADC1 0w
ADC11 e

— o

ADCSOCCTL[x].SAMPLEB

ADCSOCCTL{x].CHSELBN

o~

PGACTLO.EN2N

GND et

PGA_OUTPUT_2N

PGACHCTLO.CHSEL2N

COMP2H

COMP2L

ADC12 e
ADC13 e
ADC14 e
ADC15 e

N o veun ol NS owown e opfe
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22 FMHED PGA BAHAES

Spintrol #&fit T PGA IXzh k%, W& e iF@iEiEees o UM, Fi2— M H
PGA J#UK shunt resistor _F H3 FH 1) 52 Rt 41

Example Code

void PGA_ InitExample2 2 (void)
{
/* Select PGA input as analog pin */
GPIO_SetPinAsAnalog (GPIO_2); /* ADCLl */
GPIO_SetPinAsAnalog (GPIO_3); /* ADC2 */
/* Init PGAO */
PGA_DiffInit( PGAO,
PGAO_CH P ADC2 /* Positive CH */,
PGAO_CH N ADC1l /* Negative CH */,
PGA_SCALE_8X /* PGA Diff Gain */);
/* Init ADC in 2 channel mode */

ADC _EasyInit2 (ADC_SOC_O0,ADCx_ PGAOP,ADCx PGAON,ADCTRIG_Softwar
e);

}

W M PGA ZHTE K E AR RS Il LR AURD XS BTS2 PR A i
BNE 2-2 Pos o e AURHAE 5 1 1 3m 5 G 24w (B 1) vDD/2 FUMLT, THTER
CAUN B RS, A5 S EMER A& 1/2 1%, 5 W5 515 SR .

& 2-2: PGAAEEREE

PGACHCTL1.CHSELOP ADCSOCCTL[x].CHSELAP

POUT_0P

SOCO

ADCSOCCTL[x].SHAEN
AlIP

ocrNwaa

PGACTLL.BYPASSOP

—_—
PGACTLL.ENOP
PGAO AADCSOCCTL[x].CHSELAN
PGACTLO.ENON
N

PGACTLO.BYPASSON

A ADC
Engine

W

POUT_ON

Diff Gain = 8X

PGACHCTLO.CHSELON

DL BA—MF1 543 A7 P 3 EE K
1. &% shuntresistor 4 0.1 KR, HIRIRTEN 1A
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2. WEMIZE S HURIE S /& 8X
3. VHVEEHEAEANET A AR
4. R VN 10K KR

B 2-3: PGA ZEBAN[E ST iR

v eense [4.1] Positive Tetminal Gain = +4X
ADC2 AlP
0.1v 1.65+0.05V - (1'§$+0'05*,4,)V
. 7 7 R [ / \ 0.4V
ov 1.65V—QU%%*I 01V 16sv |
h - " 1.65-0.05V 3 / B
-0.1v
(1.65-0.05*4)V
o _
i’ T iy AIP-AIN
24v = 33V g g 7 (f(r),05*87)\7/7
{ ~
. LYO* et output 0p N AP B2 o
{ i ADC
33v I_U- View
Rserse 010 z¢ OUTPUT_ON |/ AIN
R g = (-0.05*8)V
=) . . _ g5
GNDyme [ JL  Diff Gain = 8X a S
|U(§$$m ADC1 AIN [ g5+0.05a)v

1A — } 1.65V D - - 0.4V
n 165V

oA— B A \

e . - _ __|aes00504)v

Negative Terminal Gain = -4X

PLUR YHE RS BOR 2 AU FE,  gm5 X N K
1. fi% U AHHETN 1A HRIE R sine

2. SEHE A CREEERE (0.4Q) f5, WIS 3] ov TS, JRIEN 0.1V BT HLE sine Y.
HIRIS (VRsense) i (GND) 7E#EAN MCU R, 45044473 vDD/2=1.65V.

a) TEHENS AT, A HEILE B ER TR vDD/2, iR v et N AT,
ELR IR v RS i+ 2 vDD/2 B, B PGA JoikibE# LAZE A ATk
K, HEFFRIRLT Y 10K B, 33t iy 10 R 4208 4 0.05V.
b) [RUNATEH & Z NS HOR, FrblnZil GND s ti—AHi . a0 b ERr
Mo WAL BAERE NS AT, SRS iR 2] vDD/2,  DAAHISR UL, B
7£ 1.65V.

a)  AJEEE M PGA ZE4r a5 A 8X, SEbr bt iy & LA OP S8z, I3
PN OP HIHE 25 #0542 4X, BT BORIES RS 1 OP & 4X, 7 5T UK i 15 (1
OP /&-4X. WZiF B & 1B 5 M PR R 2 22— 5. T LRI S
7E PGA IEu 4 tH A2 1E 1.65V My, HEWECLIAR T 4 5, e
0.05V*4=0.2V, W§IE(E % 0.4V,
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b) EREA TR I RS 1) OP 2-4X. FrbMbha— /M h1E 1.65V MLy,
PRUE SO P RIS, (B AR A AR AL 2 R 1 3 V5 M AT

5. ADC #EFEHi AN PGA H 1w 5 7S, [BklL ADC A ERE, HsLeimT
AIP-AIN = (1.65+0.05V*4) — (1.65-0.05V*4) =0.05* (4+4) =0.05*8=0.4V
FIRS, a2 e ADC i, &R S 2 —ANE oV [HIEEEY, (HERREZk
3T 8%

6. M Shunt resistor {5 5 H &, #| ADC A& RIS, Lhr EEBUKT 4 15, X
R AWE R VDD/2 25, 18582 N 1/2.

23 £ PGA BRI N HYE PGA A

H_E—Z 05, 22 PGA [ fuumitl 5 H S & fF B —> 1.65V i\, {H35 2[RI
M P AR N AN B R, R A AT DL A SR HL B A R A & UL 1.65V, AIRATT A
PIN JEITP)A5E FH o

& 2-4: PGA B SR E

-I -":—I::-I PGACHCQtCHSELuP ADCSOCCTL[x].CHSELAP

ADC14

L 1 ﬁ poc—

ADC!

~

| POUT_0P

PGACTL1,BYPASSOP

—

orNWwa Lo

ADcsocCrL[KsHAEN
14

Vcap1.2v —]
PGACTLL.ENOP [ ) ADC

§ VDD ADC15:
A"ggg PGACTLO.ENON PGAO ADCSOCCTLIX] CHSELAN ” > Engl ne
1.65V | aocs
ADCY
GN D:.— TEST
GND
sense POUT_ON

PGACTLO.BYPASSON
- PGACHCTLO.CHSELON ADC
PGACHCTLO.

RDIVEDELO(5bit) D iff G a i n= 8X ADC7

ornw o

Example Code
void PGA_InitExample2 3 (void)
{
/* Select PGA input as analog pin */
GPIO_SetPinAsAnalog (GPIO_3); /* ADC2 */
/* Init PGAO */
PGA DiffInit( PGAO,
PGAO_CH_P_ADC2 /* Positive CH x/,
PGAO_CH N RESDIVO /* Negative CH :
Inner Resistor Divider */,
PGA SCALE 8X /* PGA Diff Gain */);
/* Config resistor divider */

12 of 30 ©2024 JEFHETFRE (L) BRAA
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PGA ResistorDividerConifg(PGAO,16 /* 1.65V --> 5 bit : 0 is
OV and 31 is 3.3V*/ );

/* Init ADC in 2 channel mode */
ADC EasyInit2 (ADC_SOC_0,ADCx PGAOP,ADCx PGAON,ADCTRIG_Softwar
e);

}

HEE PGA Mt NiEiE, AN B, BB R R EN 16 GlilE
N Sbit=31) , A[#iH 1.65V.
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24  McU BEHEHEE

SPC1068 [1'] PGA S TERC & 5814, H 7 nl iR #E 75 5k B AT RS, TR DL R G E
HEAT AN [F) R A N B B

1. 3shunt FFHRFE, HIEZESIRS

FEAMEBI, 5 MEBITRRE ML RIS (GND) BAE A Pin T
x.

& 2-4: 3shunt BEHESFHESEE

W \ U
R 000000000000

1[ 1[ 1 R arioo [ o S PC 1068 [] epiozz

st [ [] voo
R Resetn [ | NE) [] veap12

| U ADCO [ | ‘ PGAO [] vss

" P(+)

= R L apc1 [} [] voo
§ R |_U+ Apc2 [ | [] epioze

| R |I_\<; apcs [ N [] Test

+
L - Apbca [} PGA1 [] epio2a
I| V\/-+ ADC5 [} Pi [] epio23
R — ADCS [ | [] epio22
L vobA [| N() [] epio21
R vssa [ | PGA2 [] epio20
P(+)
R COU0DUDOUO00
R
R

HAMRETR, FEREAN MCU BTN E— . B 2-4 X MAEEHIS T

Example Code

void PGA InitExample2 4 1 (void)

{
/* Select PGA input as analog pin */
GPIO SetPinAsAnalog(GPIO 2); /* ADCl I U- */
GPIO_SetPinAsAnalog(GPIO 3); /* ADC2 I U+ */
GPIO SetPinAsAnalog (GPIO 4); /* ADC3 I V- */
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GPIO_SetPinAsAnalog(GPIO 5); /* ADC4 I V+ */
GPIO_SetPinAsAnalog (GPIO_6); /* ADC5 I W- */
GPIO_SetPinAsAnalog(GPIO_7); /* ADC6 I W+ */

/* Init PGA */
PGA_DiffInit( PGAO,
PGAO CH P ADC2 /* Positive CH */,
PGAO CH N ADCl /* Negative CH */,
PGA SCALE 8X /* PGA Diff Gain */);
PGA DiffInit( PGAl,
PGA1 CH P ADC4 /* Positive CH */,
PGA1l CH N ADC3 /* Negative CH */,
PGA SCALE 8X /* PGA Diff Gain */);
PGA DiffInit( PGA2,
PGA2 CH P ADC6 /* Positive CH */,
PGA2 CH N ADC5 /* Negative CH */,
PGA SCALE 8X /* PGA Diff Gain */);
/* Init ADC in 2 channel mode */

ADC_EasyInit2 (ADC_SOC_0,ADCx PGAOP,ADCx PGAON,ADCTRIG Softwar
e);

ADC EasyInit2 (ADC_SOC_1,ADCx PGAlP,ADCx PGA1N,ADCTRIG Softwar
e);

ADC EasyInit2 (ADC_SOC_2,ADCx PGA2P,ADCx PGA2N,ADCTRIG Softwar
e);

}

©2024 Jig By RHE (Rl FIRAF 15 of 30
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|
SPIN rroL
|

2. 3 shunt FLFHRFE, JL= GND 5

B 2-5: 3shunt HEJHIL GND KEERER

Gpioo [ |

a B

vvvvvv

oo nornrm

Apct [
+
Abc2 [}

-
W+
ADC6 [ |
vooa [ | N(-)
s | PGA2
P(+)

SPC1068

NG-)
PGAO

P(+)

223
ﬁhg

»»»»»»
w s &G Y ®e

Jav

Jav

Jav

10149

T0IdD
I

0
T
T

[] epio27
[] voo
[] veap12
[] vss
[] voo
[] erioze
[] Test
[] epioza
[] epioz23
[] epio22

[] epio21

[] erioz0

ADCO 7 =~ PGA Tl NI A i3 s, ATV N =M S S . R 2
R A PN NE IS YA R BE, {HZAE PCB Layout | V_GND {55 A 4015 = HH R
WS R REAEH B8 45, A REAT B RO IEAEIE PR YE BR O o &1 2-5 X L A BIARAS s -

Example Code
void PGA InitExample2 4 2 (void)

{
/* Select PGA input as analog pin

/* Init PGA */
PGA DiffInit( PGAO,

PGA DiffInit( PGAl,

PGA DiffInit( PGA2,

*/

PGAO_CH P ADC2 /* Positive CH
PGAO_CH N ADCO /* Negative CH
PGA_SCALE 8X /* PGA Diff Gain

PGA1l CH P ADC4 /* Positive CH
PGA1l CH N ADCO /* Negative CH
PGA_SCALE 8X /* PGA Diff Gain */);

GPIO_SetPinAsAnalog(GPIO 1); /* ADCO Comman Negative */
GPIO SetPinAsAnalog(GPIO 3); /* ADC2 I V+ */
GPIO_SetPinAsAnalog (GPIO_5) ; /* ADC4 I V+ */
GPIO_SetPinAsAnalog (GPIO_7); /* ADC6 I W+ */

*/,
*/,
*/);

*/,
*/,
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PGA2 CH P ADC6 /* Positive CH */,

PGA2 CH N ADCO /* Negative CH */,

PGA SCALE 8X /* PGA Diff Gain */);
/* Init ADC in 2 channel mode */

ADC_EasyInit2 (ADC_SOC_0,ADCx PGAOP,ADCx PGAON,ADCTRIG Softwar
e);

ADC EasyInit2 (ADC_SOC_1,ADCx PGAlP,ADCx PGA1N,ADCTRIG Softwar
e);

ADC_EasyInit2 (ADC_SOC_2,ADCx PGA2P,ADCx PGA2N,ADCTRIG Softwar
e);

}

©2024 Jig By RHE (Rl FIRAF 17 of 30
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|
SPIN rroL
|

3. 3 shunt HLFHRAE, i A P56 H K 43 il id& vDD/2

B 2-6: 3 shunt FFH &K HE BH 20 6 S

w \% U

L 4 L =
Lt 4 A

Py

Gpioo [ |

TRSTn [
RESETn [

ADCO [ |
apct [ |
Apc2 [

apncs [ |

ADC4 [—l
P(+)

ADcs [ |

vvvvvv

Ooannnrramnmnmnn

ADC6 [ |

voDA [ | % N(-)

v [ PGA2
P(+)

¢ SPC1068

% N(—)
3 PGAO
P(+)

VDD

NG
PGAl

Joooguouogn
EEZ&8z2z22zz22% % %
88838388838 ¢8¢

HHHHHH

0
T
T
€
14
S
L
8
6

[] epio27
[] voo
[ ] veap12
[ ] vss
[] voo
[] epio26
[ ] Test
| ] epio2a
| ] epio23
[] epio22
[] epio21

[ ] epio20

A FHES e AR 20 s FEBELVE O s iR S8, BOE b IS B e ) 1.65v, 5 E— &7
AFFERCR, IR R R E=E RS NS TR R, (R I IR = e kR

BOR. UL ERCEIEZ % 0 N fi:

Example Code

{

/* Init PGA */
PGA DiffInit( PGAO,
PGAO_CH_P_ADC2

PGA_SCALE 8X
OV and 31 is 3.3V*/ );

PGA DiffInit( PGAl,
PGAl_CH_P_ADC4

/* Positive CH
PGAO_CH N RESDIVO /* Negative CH

/* Positive CH

/* Select PGA input as analog pin */

GPIO SetPinAsAnalog(GPIO 3); /* ADC2 I V+ */
GPIO_SetPinAsAnalog (GPIO_5); /* ADC4 I V+ */
GPIO_SetPinAsAnalog (GPIO_7); /* ADC6 I W+ */

*/,
*/,

/* PGA Diff Gain */);
PGA ResistorDividerConifg(PGAO,16 /* 1.65V --> 5 bit

*/,

void PGA InitExample2 4 3(void)

is
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PGAl CH N RESDIV1 /* Negative CH */,
PGA SCALE_8X /* PGA Diff Gain */);
PGA ResistorDividerConifg (PGAl, /* 1.65V --> 5 bit : 0 is
OV and 31 is 3.3V*/ );
PGA DiffInit( PGA2,
PGA2 CH P ADC6 /* Positive CH */,
PGA2 CH N RESDIV2 /* Negative CH */,
PGA SCALE_8X /* PGA Diff Gain */);
PGA ResistorDividerConifg (PGA2, /* 1.65V --> 5 bit : 0 is
OV and 31 is 3.3V*/ );
/* Init ADC in 2 channel mode */

ADC EasyInit2 (ADC_SOC_0,ADCx PGAOP,ADCx PGAON,ADCTRIG Softwar
e);

ADC_EasyInit2 (ADC_SOC_1,ADCx PGAlP,ADCx PGA1N,ADCTRIG Softwar
e);

ADC_EasyInit2 (ADC_SOC_2,ADCx PGA2P,ADCx PGA2N,ADCTRIG Softwar
e);

}
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vvvvvv

SEOIdD
Y€0IdD

wwwwww

-“f -I[ -I oo [| @ SP 1068 [ opiozr
L 6 e

R I'N ADCO [ | PGAO [] vss
R — ADC1 [:)—| e [] voo

|_P Abc2 [} [] epiozs

Abcs [} N() [] Test
§ ADC4 [:—|_ PGA1 [] epioz2a
R ADCs [ Pi+) [] epio23
= ADC6 [ | [] epio22
R voba [] N(-) [] epio21
vssa [ ] PGA2 [] epio20

P(+)
guoououggunouogg

B R R A R

Example Code

void PGA InitExample2 4 4 (void)

{
/* Select PGA input as analog pin */
GPIO_SetPinAsAnalog(GPIO 1); /* ADCl I- */
GPIO_SetPinAsAnalog(GPIO 2); /* ADC2 I+ */

/* Init PGA */

PGA DiffInit( PGAO,
PGAO_CH_P_ADC2 /* 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 Softwar

e);

}
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3 Comparator 15 F (%

3.1 Comparator B JLH%IR
SPC1068 LA /SIS (COMP) |, HF iUl T

- 5 PGAZLE, B4 PGA FELH S COMP
—4H cOMP H, —/ME N5 Too High #illl, —ANMEN Too Low Al

- AR EB DAC 1% comP EbA R

- COMP fy i B 7k Ihfe (Deglitch or debounce) HJ S PWM JT-56 [ Mk 75 i AR BN 1E
VRV A K Y I T i) PR A

- BWmThae, el i

- fEE—A cOMP i AT [EE KW T A PWM Hii {5 5
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3.2 COMP FEHIZEHY
& 3-1: COMP BEHIZEH

PGACHCTL1.CHSELOP

ADC14
ADC7:
ADC2
ADC9

VoD ADC5

Vcapl.2V e

o] GN D

ADC ——

PGACTLO.RDIVENO

ADCSOCCTL[x].CHSELAP

PGACTL1.BYPASSOP
¢

GND —
PGA_OUTPUT_0P
o—vu\L _OUTPUT Vcap1.2V—]

PGACTLL.ENOP ADCO =t
ADC1—]
> ADC2—]

PGA_OUTPUT_ ADC3 =
oN

oRrNWAUON

PGACHCTLO.
RDIVEDELO(Shit)

PGACTLO.ENON
O]

-

PGACTLO.BYP: ADCSOCCTL[x].SHAEN
-~

ADCSOCCTL[x].CHSELAN

—o/o—

COMPOH

PGACHCTLO.CHSELON
PGACHCTI

Qo veumroZi NSovnswnroZe

GND ==
VDDX et
ADC14 AD:::A—
ADC7: :EC:—
ADC4 —]
PGACTLO.RDIVEN1 —
ADC11: Ape?
Voo ADCL PGACTLL.BYPASS1P COMPOL
DAC_HI -~
| GND
\ \ A
= PGA_OUTPUT_1P
PGACHCTLO. " >

[o—
RDIVEDEL1(Sbit) PGACTL1.EN1P

> ADC
PGACTLO.ENIN PGA1 >_ o Engine

(-
:
H
g
b PGAY OyTPUT_IN
v T 1
.
.
[}
1]

- e
H PGACTLO.BYPASSIN

()
()
)
)
0 ADCSOCCTL[x].CHSELBP
'
1

PGACHCTLO.CHSELIN

PGACHCTLL.CHSEL2P t__;z DAC _HI :
1
GND = 2
7 TSENSOR1==f 3
ADC14 6 ADC8em| 4
ADC7 5 ADC9=—] 5
ADC6 4
j— 6
PGACTLO.RDIVENZ | Apcy3, 3 DAC_LO) :332— 7 _./._
oo ‘ ADC3 2 PGACTLLBYPASS2P COMPIL *
[ TSENSOR: 1
D] ADCSOCCTL[x].SHBEN
o= GN o ADCSOCCTL[x].CHSELBN 1

v
-

PGA_OUTPUT_2P

PGACHCTLO. = o—l
RDIVEDEL2(Shit) PGACTL1.EN2P
PGACTLO.EN2N TSEN;}(I)\I':]—
ADC12 =t
ADC13 e
TSENSORO ADC14 ey

- ADC15 st

PGACHCTLO.CHSEL2N

<~ COMP2H
b

DAC _LO
COMP2L
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3.3  CcOMP R.F T it It B sL 45

1.

DY TN
COMP W[ &+ PGA Frth E NP A, PLUR —"MEHSEH], Pl PGAO 58 COMPO

B, FEEAE PwM FIER R

Example Code

{

void COMPandPGA InitExample3 3 (void)

/* When COMPOH or COMPOL equals 1, it can turn off 3 PWM pairs (6
PWM CH) immediately */

/* Select PGA input as analog pin */
GPIO_ SetPinAsAnalog (GPIO 2); /* ADC1l */
GPIO_SetPinAsAnalog (GPIO_3),' /* ADC2 */
/* Init PGAO */
PGA DiffInit(PGAO, PGAO CH P ADC2,PGA0 CH N ADC1l,PGA SCALE 8X) ;
/* Init ADC in 2 channel mode */
ADC_EasyInit2 (ADC_SOC_O0,ADCx_ PGAOP,ADCx PGAON,ADCTRIG_Software) ;
/* Init COMPO High and Low */
COMP_Init(COMP_0 HI,
FROM PGAxP OUT, /* From PGAOQOP input * /
2450 /* DAC HI compare viltage mV */,
300 /* Output deglitch time(ns) */);
COMP_Init (COMP 0 LO,
FROM_PGAxN OUT, /* From PGAON output */
850 /* DAC LO compare viltage mV */,
300 /* Output deglitch time(ns) */);

PWM _EnableOneShotTripFromComp (PWM1,COMP_ 0 HI) ;
PWM EnableOneShotTripFromComp (PWM1l,COMP 0 I1O) ;

PWM EnableOneShotTripFromComp (PWM2,COMP_ 0 HI) ;
PWM EnableOneShotTripFromComp (PWM2,COMP_0 10) ;

PWM EnableOneShotTripFromComp (PWM3,COMP_ 0 HI) ;
PWM EnableOneShotTripFromComp (PWM3,COMP_ 0 1O) ;

SPC1068 [f] COMP 4§ S 7E AL —4> COMP W5, Wlfil KAE— PWM KIiThaE, FHIK

4 COMPOH {72 COMPOL /A5 f5, LRI EORWT =AH7VE PWM RS .

PL FACHS [FS 5 5E T COMP 5 PGA, ADC, COMP f#] DAC_HI [®{i >} 2.45V, DAC_LOW A

0.850V, WitJ7KESHE LT Ul
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2. B

VER COMP W fighkit— > PGA MBIEHEAT LU, 1 PGA AR UL HEZEBNIN AR, SEbr b Hd
128 WA 22BN 2R K, PRI E COMP Y LLE R (DAC_HI 55 DAC_LOD I i ZURF Sl /L o
WNEPTR, PGA BE ZE G a8 0 8X, EL LIS LA HE 25 KA 4X.

& 3-2: comP JEf (10C=2A)

2v 3.3v 1/2X PGA Diff Gain = 8X
HE L
U+ —
i { { R LA0c | P(F:)GAO —— OUTPUT_OP
3.3v I_U-
- . OUTPUT_ON
oS 3 sorn b [T
R 1/2)( i COMPOH
GNDsense 12

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

Deglitch
e oo >

OUTPUT_OP COMPOL

COMP View p .
1U Current Tetminal Gain = +4X
() b bt iy DAC_HI=1.65+10C/2*0.10*4
HoE —m bk e —=—= —= —

nan o NAN LT
RUAATRERAVATAY

€ —f—— — — — — — — =

(1.65-0.1/2*4)V
———_—_—————— DAC_HI=1.65-10C/2*0.1Q*4

TEMEREINT:
a) REMANSE 1A 208, SRAEHIE 0.1 R, A8 & i IR B3 10C N 2A.
b) COMPO i PGAO 1) 1E sk HAE A LU 28 IFI N -
R4 comp, ¥FEZAHIFF) DAC_HI 5 DAC_LO.
c) fBFF PGA ZEzhif sk $ ol 8X, (HIX 24 H i IE st A 2, F s b B X Hb i)
W25 KA 4X, T COMP & 2|25 78 A 4X.
d) COMP &R H LR A A 4 £%, KA e DAC e an b K s,
DAC_HI = 1.65+2A*0.1/2*4 = 2.05V
DAC_LO = 1.65-2A*0.1/2*4 = 1.25V
e) MHELLFAZ, T LLYLE DAC_HI 5 DAC_LOW 1) 5E Bl
DAC_HI_CODE(10bit)

DAC HI = T07a
DACLO = DAC_LO_CODE(10bit) 3.3V
N 1024 '

R (4) MR, ATt EH:
DAC_HI W Z{E 2717 24 W 2N 636, DAC_LO WA ZA1E 2R 17 74 ¥ 2 N 387,
T AR 718, Spintrol $24 ) COMP_Init() B RT B 425\ mV {E#ET & 5E .
f)  COMP % 75 BB P e 2%, Rl PWM FF SR 75 % fih COMP. A T4 7
i, Spintrol $&4L[1) COMP_Init() R %k n] B N BLIEBE BRI T FE, B0 ns,  BBHI
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SE BRI R B4 300ns, AT JERR 300ns FEDLFAMEFS o PEANNCE VS LT —3 4

i) API /41 .

3. COMP HiHiiE s

WRAE /NIRG8O IR KBS N, A2 i cCOMP #ith

& 3-3: COMP #iHHiER

Positive OP Gain = +4X

DAC_HI —

1.65Vv

DAC_LO —

A

1.65+2*0.1/2*4

/D
—

1.65-2*0.1/2*4

COMPOH Output
(Too High)

COMPOL Output
(Too Low)

©2024 Jig#HTRHL (Rl AIRAF
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SPIN rpor
A

4. COMP %iH Deglitch (Debounce) ZfjgE

PWM F=Hil| H M HLES, 7EHALIEH] R e HIREH R 236 % & LA AR, HE7E pWM
FFRAIBERE], AL X R R BB A BRI TP, B0 T 50 1B 8] 3 A 5K 1 H I B i)

(Current Transient) , T S5BRE& EH M, WE 3-4 Fis.

{HREE COMP K% H A B IEN B (Deglitch) ThAE, LR M N 2% fim & COMP
P, I H¥ PWM SClr, &AL ERENL, B E R b, FROE 7B e gs, ot
JEPE AR clock SKIE N CLKO, K FEH 7hit, & WL HEHL RS EF I8 I MK A 100~300ns.

& 3-4: PWM el

PWM

Current Sensing
(Voltage)

DAC_HI — -

DAC_LO — 4

|
|
| — Current Transient §\L+

COMPOH Output
(Too High)

COMPOL Output
(Too Low)

TR B EIEEE N 7bit, clock SKJE Y CLKO, SPC1068 ERAf) CLOCK Fc & J7 2 A #) H
PLL A 242 i %5 CLKO (PLL R AFIF 100M~200M (KA KEVEE) , PR FH 40 2
TEM CPU SIRIET, HKIERIIN TR R, SEhrNH BRI E K E
PEEFIE], S RGeS B, TR S EUK Sl S A

£ 3-1: COMP %y H} B st ]

CLKO HCLK (CPU) Deglitch Time (7 bit)

120M 24M 1058ns

120M 40M 1058ns

150M 75M 846ns

100M 100M 1270ns

120M 120M 1058ns

150M 150M 846ns
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W AT COMP WITAEILTET, 250 34T SPC1068 SDK T ) R Gt ¥1th 1k 5 Clock FITEA L
PR, PN PIIAA R B2 38T Clock (5 8., T A REAE IERA AL .

IINBCF I 21 5, COMP #ar i 0 R Fiw
B 3-5: WEFIEPA R COMP HiH

If Deglitch(Debounce) time =300ns

150ns 300ns

COMPOH Output

COMPOH Final
Output

VEE SPC1068 /5 COMP, T SAS COMP % eyt M ik e = [/ — AN e KB, APf
] COMP JEI K B —F¢
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3.4 cCoOMP HJaE4k API fE N4
COMP ¥IUHEALIT API —3LE YN NS E0] LLEE, W0 R TS B BT s .

Example Code

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

COMP_Init(COMP 0 HI,

FROM PGAxP _OUT, /* From PGAOP input *x/
2450 /* DAC HI/LO compare viltage mvV */,
300 /* Output deglitch time (ns) */);

COMP_Init() A B I S HA 4R U0 B R s

* 3-2: COMP_Init()BENH

COMP_lInit

Parameter Description

It can be

COMP_0_LO

COMP_1_10

COMP_2_10

COMP_0_HI

COMP_1_HI

COMP_2_HI

AL FERLE P E7SAS comP
It can be
FROM_PGAxN_OUT
FROM_PGAxP_OUT
FROM_PGAXN_IN
FROM_PGAXP_IN

%1% COMP f%i NI IE
u32DACVoltageMV 0~3300 (mV)

eCOmMP

eCH

R R RS AN TR K (7 bit) IR IEVR BS SRR Y CLKO
if CLKO=100MHZ

Its range from 0~127* (1/100MHz)

=1270ns

u32DeglicthTimeNs =1.27 us

if CLKO=150MHZ

Its range from 0~127* (1/150MHz)

=846 ns

=0.846 us
V. f Too High comparator X 3L % —4H DAC, FfdFfE—/NHH LK DAC. [FHE
o Too Low comparator JR[A, KIULH APl WER, /5 e E4 & o 0 AT 1% € 1

DAC #{H ;
- FrE I COMP i b £ e i i 18] 58 FE 35—, RILH AP e, & JE W e fE
P4 78 5 I AT B W JE R I TR BUE, i e N — R,
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3.5 comP fEIE (Trip) PWM EFEThEENH

SPC1068 ['] COMP & NAH HLIR B 7 MURF R T 24 PGA 1A —AH HL IR AE I N i , SPC1068
(1) COMP &4t T & —MMOSL BT, BRI BB R4, LUNREEL U AHE
OB, 24 PGAO Fr B 3V I, COMPOH fifiz PWM % Hi 52 1k, 4 PGAO T HER/NT 1V, H
COMPL fili %% PWM 111, Spintrol [f] COMP fil & PWM {5 11 A] i AT — COMP [a) i {52 1T
PWM Hi HIKTEIIRE, W PWM trip zone &5,

255>k, COMPOH 5 cOMPOL, REAE—FeIRALK A, 7] LLFEIBR =4 PwM 4% 1k,
IR P4 comp TR EA FIFEThAE, —AHHER —3E A comp, B —NE A,
By RIS PWM {51k, ST B b B ok Ul 2 AR 1 — N Ih R .

& 3-5: cOMP f&1k pwm TR R 2 &

e

VALY

—————————— DAC_LO=0.65V

24V 3.3v
{ { { R 1LY ADC2 }- N
{ { ] R — — OUTPUT_OP
PGAO
33v LU NG OUTPUT_ON
o10 Lo [ T
,,,,,,, PWMO
R R I COMPOH 300ns
GNDgense I N2
DAC_HI HI Deglitch
—»{ PWM1
OUTPUT_OP COMP View -
5AC 1O LO Deglitch
e DAC_HI=2.65V T coweal
PWM2

FHEETF R 1C 75 B I B e, Spintrol ZRFEAE 1 & HL 11 API 1% € COMP fitt & PWM trip
i, 24 eCOMP UKL Zs K AR B L ¥ H fOB%(A], <P PWMx ) CHA 5 CHB Hirt .
n]E IR Z M S, W ILTERIE .

2% 3-3: PWM_EnableOneShotTripFromComp() & ¥/ 45

PWM_EnableOneShotTripFromComp(PWMx,eCOMP)

Parameter

Description

PWMXx

It can be
PWMO~PWM6

eCOMP

It can be

COMP_0_LO
COMP_1_LO
COMP_2 1O
COMP_0_HI
COMP_1_HI

©2024 Jig® AL CEig) AR
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COMP_2_HI
Al IEFECE LL_E 7SS comp

DSVSFEIEE
Example Code
void MotorPWM InitTripZoneAction (void)
{

/* Note: Please initial PGA pin before comparator initial */
COMP_Init(COMP_0_HI,

FROM PGAxP IN, /* From PGAOP output */
2650 /* DAC HI compare viltage mv */,
300 /* Output deglitch time(ns) */);
COMP_Init(COMP 0 LO,
FROM PGAxP 1IN, /* From PGAOP output */
650 /* DAC LO compare viltage mV */,
300 /* Output deglitch time(ns) */);

/* Step 3: PWM U,V,W will be triped when comparator0 output high.
This code is prepared for total current protection*/
PWM EnableOneShotTripFromComp (PWM U,COMP 0 HI) ;
PWM EnableOneShotTripFromComp (PWM U,COMP 0 LO) ;

PWM EnableOneShotTripFromComp (PWM V,COMP 0 HI) ;
PWM _EnableOneShotTripFromComp (PWM V,COMP_0_LO) ;

PWM EnableOneShotTripFromComp (PWM W,COMP 0 HI) ;

PWM _EnableOneShotTripFromComp (PWM W,COMP_0_LO) ;

/* 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 _U->TZIE.bit.OST=TZIE_BIT OST ENABLE;

PWM V->TZIE.bit.OST=TZIE BIT OST ENABLE;

PWM _W->TZIE.bit.OST=TZIE BIT OST ENABLE;
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