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BEiR

SPC1068 W EBAEMN T 3 A MMM E A NI IZ M (PGA),

—H PGA, FCE AL

(Comparator), #ALIHS Too High 5 Too Low I} RIS, FoN/NEREiES . &F— AN LR X
AT LAEUE PWM FirH 4 1E (PWM trip zone), T8 Zy ik it B4 DhRE, FEI4ERL T SPC1068
rp = AN L B AR 2 ISR (Signal Flow).

B 1-1.

RS ESHRE

PGACHCTL1.CHSELOP

PGACHCTLO.CHSEL2N

7 — —_—
ADC14. 6
ADC7 5
PGACTLO.RDIVENO Abc2 4
ADCS. 3 ADCSOCCTL{].CHSELAP
oo ADCS 2 PGACTLLBYPASSOP
VeapLv — 1 —
] GND: 0 0
1
1 GND —| 2
= PGA_OUTPUT_OP
PGACHCTLO. 2 - - Veap1.2v—| 3
RDIVEDELO(Sbit) PGACTLLENOP Apco—| 4
PGAO — Apc1—| 5
PGACTLO.ENON aoce—] &
% | PGA_OUTPUT_ AbDG3— 7
PGACTLO.BYPASSON ADCSOCCTL{x].SAMPLEA
ADCSOCCTLx].CHSELAN
PACHCTLO.CHSELON 6\ chcrua. cHseLtp 7 2ueon i
§ [DAC HI} 1
GnD —| 2
b vDDX—] 3
ADC14 6 ﬁ';g:_ :
Apcz 5 Aocs—]| 6
PGACTLO.RDIVENT ADCA 4 ADC7T—| 7
ADC11 3 [DAC Lo}
oo ADCL 2 PGACTLLBYPASS1P COMPOL
DAC_HI 1 —
] GND 0
A A
= 1IN PGA_OUTPUT_1P
PGACHCTLO.
RDIVEDEL1(Sbit) PGACTL1.EN1P ADC
peacrioenan | PGAL Engine
PGA{OUTPUT_IN y y
ADCSOCCTL{x].CHSELBP
PGACHCTLO.CHSELIN
PGACHCTL1.CHSEL2P D DAC HI o
1
\7L GND —] 2
TSENSOR1L—| 3
ADC14. 6 apcs—] 2
ADC7 s Abco—| 5
ADC6 4
ADC10—] 6
PGACTLO.RDIVEN2 | Apci3 3 DAC LOJ prosvm IS L e
oo l ADC3 2 PGACTLLBYPASS2P COMPIL
TSENSORF——r] 1 —
ADCSOCCTL[x].SAMPLEB
évé/ — o y ADCSOCCTL{x].CHSELBN i
* PGA_OUTPUT_2P \L
PGACHCTLO. o 0
RDIVEDEL2(Sbit) PGACTLL.EN2P I 1
peacrioenan | PGA2 ;sgl;— 2
TSENSORO—| 3
PGA_OUTPUT_2N ADC12—] 4
; ADC13—] 5
TSENSORO ADC14— 6
GND ADC1S—] 7

12 COMP2H
N DAC Hi b

b

COMP2L

PR AR TG, BT LLT .
(D TR FH 25> PGA TR RIS ;
(2) el g A coMP il B RS, PR anel ) A b i RS 4 1k PWML
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2  PGA EH#*

724y ADC ] HC B R WL Hii ADC fEH, B ICR A SDK PHRHERT Easylnitl O BREEATHE,
SPC1068 £E % 1 3 ZH ] 1Y 4 1) 22 43188 (Truly Differential PGA ), AJHidE [RIBLE T4, JRn]
)i BN i PGA ffiF .

PGA IEEAR: it T
o EREAIN ORI 8

4X 8X 16X 32X
o R U BRI 28

2X 4X  8X 16X

(ZEopiE R, W52 EED

o HRMEREIEIGE
o W EEREERE ADC SRAFIEIE
o AL comP
. Slew Rate: 10V/us
. Unit Gain Band Width: 2MHz
o ZSTHJ[A] 600ns (0.4V ~ VDDX-0.4V)

EARFE T, BN

o SEBRECKHIRTES], R 2 A AU B
s MCU ZE U AL HEE

s  PGASDKAPI Z¥# %
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2.1

PGA BLTHEIR

N SPC1068 1 SRS, PGA N NEIEEI 7.

& 2-1.

PGA in Analog Signal Structure

PGACHCTL1.CHSELOP

ADC14.
ADC7
ADC2
ADCO
Voo ADCS5
Vcapl.2V
| GnD.

PGACTLO.RDIVENO

ornvwsuna~s

PGACHCTLO.
RDIVEDELO(Sbit)

—
PGACTL1.ENOP

PGACTLO.ENON

PGACTL1.BYPASSOP
—

s PGA_OUTPUT_OP

PGAO >—

— ADC ———

AADCSOCCTL[x].CHSELAP

GND e
Vcap1.2V e
ADCO e
ADC e
ADC 20t
ADC3 e —

ADCSOCCTL[x].SAMPLEA

—— —

ADCSOCCTL|x].CHSELAN

"”/r PGA_OUTPUT_
PGACTLO.BYPASSON
PGACHCTLO.CHSELON - COMPOH
PGACHCTL1.CHSEL1P
ADC14 6
ADC7 5
ADC4 4
PGACTLO.RDIVENL
ADC11 3 DAC_LOJ
veo ADCL 2 PGACTLL.BYPASS1P COMPOL
DAC_HI 1 —
] GND o
= PGA_OUTPUT_1P
PGACHCTLO

RDIVEDEL1(Sbit)

PGACTL1.EN1P

PGACTLO.ENIN

PGA{ OUTPUT_IN

PGACHCTLO.CHSELIN
PGACHCTL1.CHSEL2P

PGACTLO.RDIVEN2
voo ADC3

>

]

a

1y
ornvwsuno~s

]

PGACHCTLO.
RDIVEDEL2(Sbit)

PGA

PGACTLO.EN2N

NG o vovnroed NSovawn ool

ADCSOCCTL[x].CHSELBP

PGACTL1.BYPASS2P COMP1L

PGA_OUTPUT_2pP

CTL1.EN2P

—

GND e
TSENSOR 1 emmeef
ADCS et
ADCY e
ADC10wmt
ADC11 e

™ 0

ADCSOCCTL[x].SAMPLEB

ADCSOCCTL{x].CHSELBN

PGA_OLTPUT_2N

PGACHCTLO.CHSELZN

I COMP2H

COMP2L

GND e
TSENSORO e
ADC12 et
ADC13 emf
ADC14 et
ADC15 et

LTI, - Eyraee=y &
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22 FIFAZS PGAHKHERES

Spintrol $2fit 1 PGA UKz bR £, R 75 5 S IBAE e AT ARG o T T2 — S FIHT PGA THUK: shunt

resistor _I i FH A SRR .

Example Code

void PGA_InitExample2 2 (void)
{
/* 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 /* Positive CH
PGAO_CH N ADCl /* 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) ;

TEER, A PGA Z RIS B IR MG A ONEIVE ). _EIRACHE X BT SERR BB f 2-2

Fs o AR 5 B 1 i 5 SO A 2] vDD/2 [Ty, THERLAT B RS,

AR 1/2 {8, AE LA T SR .

B 2-2. PGA B KAfESH~EE

G S EIREN &

PGACHCTL.CHSELOP

ADCSOCCTL{x].CHSELAP

POUT_0P

PGACTLLBYPASSOP

crnweunos

PGACTLL.ENOP

PGACTLO.ENON

PGACTLO.BYP:

POUT_ON

Diff Gain = 8X

PGACHCTLO.CHSELON

ADCSOCCTL[x].CHSELAN

AR BL—AME o A N B L R . TR
D B shunt resistor 2y 0.1 RX#,
(2 WIE [ 22 43 TROR I 26 2 8X
(3) TEVER R AEA R S B4R iR
€ R &N 10K BRa

HLLIRIE Y 1A
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1A

OA—%&U_
A A -

B 23. PGA EHHNBAMGTHTRER
V Rsense 4.1 | Positive Tetminal Gain = +4X
ADC2 AIP
0.1V 1.65+0.05V (ELENTF)Y
{){) {) 0.2v e e - 0.4V
ov ‘ 1.65V*%Qvav[ 0.1V 165v —] |
= M | 165005V B ; ; Q . U
=R (1.65-0.05%4)V
aip aly Sl AIP-AIN
O =) )
v = 33y & g 0058V
1
{ z LUt output_op N AP | 0.8V
ADC ov
3.3V |_ N L View DDDE“>
Reense 010 iy [ apct ] OUTPUT_ON L/ AIN
- g ] ) g (0.05°8)V
GNDeerse [ 4L Diff Gain = 8X ~ Gain = 8X
IU Current ADC]. AIN

(Amp) (1.65+0.05*4)V

) ] 0.4v

Negative Terminal Gain = -4X

1.65V

1.65v D

(1.65-0.05*4)V

LR YHIRR S BOR 2 AR, S R

&)
(@)

3

(4)

(5)

(6)

B U AN 1A JRIEZ sine

BB R (0.1Q) J5, AI1EE| ov MEITdEsh, RIEN 0.1V HIHIE sine ¥%.
HiIS (VRsense) S5 (GND) fEi A MCU Fli, 45446713 vDD/2=1.65V.

1. fEFENE AT, 1 AN B B R Ha 718 vDD/2, 2 SR RE NS R, 20
B IE SRS hi TH 2] vDD/2 FHE, 750 PGA Toik IEH LA Z2 /0 B s BEAT IO, HERF (s
FHHLFE Y 10K BG4 5= e 1 L R 428 0.05V

2. BFEAARTEHR Z WSO, FrbAd itk GND s i — Nt W EEFR.
WA VAR NS AT, Fum S A 40k 78 vDD/2,  LAAISK UL, BIFE 1.65V.

1. ASEBIBEE ) PGA ZE4r W25/ 8X, SBR Lt b P RA2 LA /S OP SEELZ, PIEBIE A
OP MG Z3# /2 4X, A TTBORIEI IS OP J2& 4X, HTTBKFdnill S ) OP Z&-4X.
WA R T S 5 B R RO R 3R 2 22— NS o AT RUR IS 7E PGA 1E Ui (1) % H
REAE 1.65V MHEIEY, HREREECZIAR T 4 5, i 0.05v*4=0.2v, WEIE(E %
0.4V,

2. FERATTHR A GG (1) OP Z&-4X. FrLMiba & — Mt 7E 1.65V Mtiidy, RiE
RO VYRR RS, AR A R AR A 2 BR IE S TR NI A

ADC JEFEHI N PGA 1 1E 0 5 fu s, FLLL ADC A ERE, H2EEH
AIP-AIN = (1.65+0.05V*4) (1.65-0.05V*4) =0.05* (4+4) =0.05*8=0.4V
MRS, HEEUIE ADC Ui, B IEAS & —NE ov BHEIEY, (H24RiE 4k E
T 8 f%.
M Shunt resistor ({55 %, %] ADC Fi& BIFIWRS, SEhr LRBOKT 4 £, X2EA
WfEE vDD/2 Z 5, F52% R 1/2.
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23 ZE45 PGA RN PGA

M bR, 227 PGA BT S SR /R B — A 1.65V AT, H 2 [RIARLIEE  £  H
HONBIRE, T AT DL R N AR HEBE 20 T #e HiE 0E 1,65V, FTRATS4E PIN BAIAR A1 -

Bl 2-4. PGA B ~EE

_I _I[T PGACHCTL1.CHSELOP ADCSOCCTL[x].CHSELAP
7
6
5
-I -": ‘; L POUT_OP
2 PGACTLLBYPASSOP
1
Y AADCSOCCTL[X].SHAEN
§ PGACTLLENOP 4 ADC
PGACTLO.ENON PGAO “ > Engine
AIN
G N D—_ PGACTLO.BYPASSON
sense L POUT_ON
PGACHCTL_O PGACHCTLO.CHSELON ADC!
8 ADC6
RDIVEDELO(5bit) Diff G a i n _ 8X ADC7

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 */
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_Software) ;

}

THER PGA I fumbm NiliE, PASCN B k2 i, S K% E N 16 Gl N 5bit=31),
Al 1.65V.
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24 MCU EHENHERE

SPC1068 1] PGA {SIERCE #0E, H 7 vl MR HE TR oK BATRAC, (HA AR 35 LN fd B 2T AN [E 2R
PR B AL -

(1) 3shunt EHREE, HIEESWS
TEIXATEEIF, S—MHEFCRAE R IS (GND) HFFE— Pin #HTHUK.

B 2-4. 3shunt EEHESFHEREE

vvvvvv

L {4 A

R 000000000000
1[ 1[ 1 R apioo [ | o SPC 1068 [] pioz7
st [ [] voo
R Resern [ | NG [] veap12
U ADCO [ | ‘ PGAO [] vss
Y P(+)
= R L apc1 [ [] voo
§ R |_U+ ApC2 [ [] cpioze
| R LV Apcs [ NG) [ Test
<L I—V+ abca [} PGAl [ ] erioza
1 || V\>\/l-+ aocs L e [] erio23
R <£ — ADC6 [ | [] erio22
<
L 1 vooa [ | N() [] epioz21
R S vssa [ | PGA2 [] epio20
> P(+)
R DUU0UOO0O0D
R
R

EHH PR, ATEHEAN MCU HTIN E—AN A & 2-4 08 ST ARSI 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- */
GPIO_SetPinAsAnalog(GPIO 5); /* ADC4 I_V+ */
GPIO_SetPinAsAnalog(GPIO_6); /* ADC5 I W- */
GPIO_SetPinAsAnalog(GPIO_7); /* ADC6 I W+ */

©2017 Spintrol Limited Corp. 11 of 28
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/* Init PGA */
PGA DiffInit( PGAO,

PGAO_CH P ADC2 /* Positive CH
PGAO_CH N ADCl /* Negative CH

PGA SCALE 8X
PGA DiffInit( PGAl,

/* PGA Diff Gain

PGAl CH P ADC4 /* Positive CH
PGAl CH N ADC3 /* Negative CH

PGA SCALE 8X
PGA DiffInit( PGA2,

/* PGA Diff Gain

PGA2_CH P ADC6 /* Positive CH
PGA2_CH N ADC5 /* Negative CH

PGA SCALE 8X
/* Init ADC in 2 channel mode */

*/,
*/,

*/);

*/,

*/);

*/,
*/,

/* PGA Diff Gain */);

ADC_EasyInit2 (ADC_SOC_0,ADCx PGAOP,ADCx_ PGAON,ADCTRIG_Software) ;
ADC_EasyInit2 (ADC_SOC_1,ADCx PGAlP,ADCx_ PGA1lN,ADCTRIG_Software) ;
ADC_EasyInit2 (ADC_SOC_2,ADCx PGA2P,ADCx_ PGA2N,ADCTRIG_Software) ;

(2) 3shunt HFHRFE, 3LZ GND 5

-5. shun t R
B 2-5. 3shunt AL GND XEFREE
W V U R %
{l {[ 1 R BExxg§ddeEgs
dnonannarnrnd
+[ {[ { R <1£ GPIOO [ . SPC 1068 j GPI027
z s [ [] voo
N()
R < wesern || [] veap1z
T |_GND ADCO [ ] PGAD [] vss
P(+)
1 ADC1 [ | [] voo
§ R :E |_U+ Apc2 [ [] epio26
| V+ APG O [] est
? R :: — Apca [ [] epio2a
ADC5 [ | [] epio23
1L LW+ ADC6 [ } [] epio22
L R < voba [] N(-) [] epio21
- 3 vssa [ PGA2 [] epio20
R S P(+)
>
gouuougouuuounoy
§88zzzzzgiis

ADCO &= PGA iy NARILA i i, AIE N =/NIRS I . R IR A T A
NN T S VYA HLFHE, {H 2 7E PCB Layout I V_GND {5 5401 5 = AH B/ 5 R AT e & AH [F] 1%
%, A HeA BRI AR A R R . K 2-5 KR AYE B AR
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Example Code

void PGA_InitExample2 4 2 (void)
{

/* Select PGA input as analog pin */
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+ */
/* Init PGA */
PGA_DiffInit( PGAO,

PGAO_CH P ADC2 /* Positive CH */,

PGAO_CH N ADCO /* Negative CH */,

PGA_SCALE_8X /* PGA Diff Gain */);
PGA DiffInit( PGAl,

PGAl_CH P _ADC4 /* Positive CH */,

PGAl CH N ADCO /* Negative CH */,

PGA_SCALE_8X /* PGA Diff Gain */);
PGA DiffInit( PGA2,

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_Software) ;
ADC_EasyInit2 (ADC_SOC_1,ADCx_ PGAlP,ADCx_PGAIN,ADCTRIG_Software) ;
ADC_EasyInit2 (ADC_SOC_2,ADCx_ PGA2P,ADCx_PGA2N,ADCTRIG_Software) ;

©2017 Spintrol Limited Corp. 13 of 28
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(3) 3shunt BFERAE, {3 A B ES) K MHiE vDD/2

K] 2-6. 3 shunt B BH Py &8 B BH S R
W \% U R
1' 1[ 1 R 82 xErFEeEEeEER R
oooanrnnnnnnmn
1[ 1[ 1 R apioo [ ] 0 SP 068 [ ] epi027
st [ K [] voo
% N(-)
R Resern [ | [ ] veap12
ADCO [ | = PGAD [] vss
Apct [ | P [] voo
- LADCZ [ VDD j GPIO26
| V4 Aocs i %, N(-) [] Test
- ADC4 [_l PGA1l [ ] Grioza
R | W+ ADcs [ | i) [ ] epio23
= = ADC6 [ | w [ ] epi022
R vobA [ N(-) [] epio21
vssa [ | PGA2 [] epioz2o
P(+)
Uogouguoygogno
E2c2zz3383::8%

A PN e P 20 P H BELAE D9 iR S0, BOE ey T B Y 1,65V, 5 b —E A FIFEACR,
RIIEEGE A T E=AE RSN MRS PR R, ERR PR SRR AR . UL LB S
S AMNERiITE

Example Code
void PGA_InitExample2 4 3(void)
{
/* 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+ */
/* Init PGA */
PGA DiffInit( PGAO,
PGAO_CH_P ADC2 /* Positive CH
PGAO_CH N RESDIVO /* Negative CH */,
PGA_SCALE 8X /* PGA Diff Gain */);
PGA_ResistorDividerConifg (PGAO,16 /* 1.65V --> 5 bit
is 3.3v*/ );
PGA DiffInit( PGAl,
PGAl_CH P ADC4  /* Positive CH
PGAl_CH N RESDIV1 /* Negative CH

*/,

: 0 is OV and 31

*/,
*/,

14 of 28
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PGA_SCALE 8X /* PGA Diff Gain */);
PGA ResistorDividerConifg (PGAl, 16 /* 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 (PGA2,16 /* 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_Software) ;
ADC_EasyInit2 (ADC_SOC_1,ADCx PGAlP,ADCx_ PGA1lN,ADCTRIG_Software) ;
ADC_EasyInit2 (ADC_SOC_2,ADCx PGA2P,ADCx_ PGA2N,ADCTRIG_Software) ;

©2017 Spintrol Limited Corp. 15 of 28
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25 HHEMHERFERE
B 2-7. ELERPERRE LR
V\é v U Aoonnoonnaononm
1 1[ 1 GPIOO [: . SP 068 :] GPI027
st [ ] [] voo
-II: -I[ -I R resemn [ | NG [] veap2
ADCo [] PGAO [] vss
'N Apc1 [ e ] voo
R I_P
= apc2 [ [ epioz2s
§ ADC3 [: N(-) :] TEST
ADC4 [:—l PGA1 [] epio2a
R ADC5 [ ] P+ [] epiozs
. ADC6 [} [] epio22
= R
voba [ ] N(-) [] epioz1
vssa [ PGA2 [] epioz0
P(+)
gUooobououobouoobog
b B R AR G 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_Software) ;
}
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3  Comparator i Fi %

3.1 Comparator BELGHER

SPC1068 JLAH /N MEMLELE A (COMP), FF S UWIR:

5 pGA gh5E, F1 PGA HEELH A cCOMP
—4 cOMP 1, —AME 155 Too High Kill, —AMEJN Too Low il
T F) B P #F DAC 13 cOMP HL R IRE

e COMP it BB IEW IIRE (Deglitch or debounce) FJEf PWM T3¢ 2 M A i AR Eh1E .
TRV R i B B 1) PR
o HEFEINEE, HHnreak
o fEE—A comMP i Al [R5 Wi BT E PWM iS5
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COMP FEH) 2R

& 3-1.

COMP HEH) 2214

PGACHCTL1.CHSELOP

PGACTLO.RDIVENO

VDD ADC5

oRrNWARUON

o]  GND=——e]

PGACHCTLO.
RDIVEDELO(Sbit)

ADC1 5wt
ADCO =
ADC1 =i
ADCS ==t
ADC =t
TEST ==
[ Dl

PGACHCTLO.CHSELON

PGACHCTL1.CHSEL1P

ADC14;
ADC7.
ADC4

ADC11

oo ADC1

DAC_HI

PGACTLO.RDIVEN1

PGACTL1.BYPASSOP
e

O—M\L

PGA_OUTPUT_OP

ADC ——

ADCSOCCTL[x].CHSELAP

PGACTL1.ENOP

PGACTLO.ENON

(

PGACTLO.BYPASSON
- e

PGA_OUTPUT_
N

DAC_LO]

PGACTL1.BYPASS1P
-~

| GND

PGACHCTLO.
RDIVEDEL1(Shit)

ADC1 5wt
ADCO ==t
ADC3 =

ADC10 ==t
ADCS ==t

Vcapl.2V=—=y
GND et

PGACHCTLO.CHSELIN

COMPOH

=

COMPOL

PGA_OUTPUT_1P

GND ==
Vcap1.2V e
ADCO =t
ADC1 et
ADC2 et

-

ADC3 =

NouBwNRO

ADCSOCCTL[x].CHSELAN

ADCSOCCTL{x].SHAEN

v
-—

GND ==

VDDX st
ADC4 et
ADC5 et
ADCE et
ADC7 ==

ADCSOCCTL[x].CHSELBP

PGACHCTLI.CHSEL2P Q __)..1 DAC _HI 0
1
N GND = 2
TSENSOR1=—{ 3
ADC14 6 ADC8= 4
ADC7 5 ADC9=] 5
ADC6 4
ADC10=—] 6
PGACTLORDIVENZ | Apci3, 3 DAC_LO ADC11le—d 7
VoD ADC3 2 PGACTL1.BYPASS2P COMP1L
TSENSOR 1 -~
e
o GN o ADCSOCCTL|x].CHSELBN
L \L PGA_OUTPUT_2P
PGACHCTLO. = ° o >
RDIVEDEL2(Sbit) PGACTLL.EN2P H
PGACTLO.EN2N PGA2 ' Sno—
» TSENSORO =i
e i () PGA opTPUT_2N ADC12 =t
! [ ADC13 ==t
TSENSORO H I prospmm
GND ' - HE Abc1s—
! ! PGACTLO.BYPASS2N [
'
' e J

PGACHCTLO.CHSEL2N

DAC _LO

COMP2L

[ —

[
4

ADCSOCCTL[x].SHBEN

¥
-
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3.3

COMP R F it B B 47 S5

1. JupEER
COMP TJIEFE PGA Har i /E N EREBI A, AR N —AMEE RS2, DL PGAO #4HL COMPO M,
It BAE PWM Z 1B

Example Code
void COMPandPGA InitExample3 3 (void)
{
/* 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_ADC1,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,
FROM PGAXP OUT, /* From PGAOP input */
2450 /* DAC HI compare viltage mV */,
300 /* Output deglitch time(ns) */);
COMP_Init(COMP_0_LO,
FROM PGAxXN OUT, /* From PGAON output */
850 /* DAC LO compare viltage mV */,
300 /* Output deglitch time(ns) */);
/* When COMPOH or COMPOL equals 1, it can turn off 3 PWM pairs (6 PWM CH)

immediately */
PWM EnableOneShotTripFromComp (PWM1,COMP_0_HI) ;
PWM EnableOneShotTripFromComp (PWM1,COMP_0_LO) ;

PWM EnableOneShotTripFromComp (PWM2,COMP_0_HI) ;
PWM EnableOneShotTripFromComp (PWM2,COMP_0_LO) ;

PWM EnableOneShotTripFromComp (PWM3,COMP_0_ HI) ;
PWM EnableOneShotTripFromComp (PWM3,COMP_0_LO) ;

SPC1068 [l COMP % S 7E TR —4 coOMP M5, WalfhKIE— PWM XBThRE, F# N4
COMPOH B/ COMPOL P24 S Ja, AIALEIT R =41/NE PWM il 5.

PL_EACHS Rl #2527 COMP 5 PGA, ADC, COMP [ DAC_HI [®1E >}y 2.45V, DAC_LOW 4 0.850V,
Wit REIE 225 LN 3
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TR cCOMP A fedkit —> PGA MIEHEAT LLAL, 1M1 PGA # & k223G 7, SCPR b iyl a5 A
BENG M —F, HEE coMp FIHRIRME (DAC_HI 5 DAC_LO) BFAZIURE /NGy TR
KR, PGA BE5E ZE5 825 /g 8X, (E & s X i () 36 25 R A 4X.

B 3-2. comP ¥E# (10c=2A)

24v 3.3V 1/2X PGA Diff Gain = 8X

1

¥ R —— OUTPUT_OP
PGAO
3.3v I_U-

ADCL N() OUTPUT_ON
Raense 01Q  zp ‘

R 1/2X S COMPOH
GNDsense =
+ s >

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

OUTPUT_OP COMPOL

COMP View . .
1U Current Tetminal Gain = +4X

(Amp) e e DAC_HI=1.65+I0C/2*0.1Q2*4
#oc — |

o AN
AT RVATAY

10 —f— — - - - —- — — —

(1.65-0.1/2*4)V

-t —- DAC_HI=1.65-10C/2*0.1Q*4

FEMERED T
(D AN 1A $2 R, SRAERPH 0.1 BRUE, A1z iid s 97 10C 2 2A.
@) COMPO £+ PGAO [ 1E bty H /B A LU AR N
HEE=4 comp, LR E) DAC_HI 5 DAC_LO.
(3) B PGA ZEFNHY ai Ik 8X, (HAX STt 1 IE s 0 A7 2 38 e, s b o 6o g 3
i R 4X, 1 COMP F 2 a5 78 R H 4X.

(4)  coMP E R EIEIR RA 4 5, I E DAC 3G F - EIFs .

DAC_HI = 1.65+2A%0.1/2*4 = 2.05V

DAC_LO = 1.65-2A%0.1/2*4=1.25V
(5) WIELL TR A, TPLYE DAC_HI 5 DAC_LOW 2 % 5E ifl

DAC HI DAC_HI_CODE(10bit) <33V
1024

DAC_LO_CODE(10bit)
1024

DACLO =

R (4 MgER, AT E .
DAC_HI DAZRTE 2947 24 % 5E N 636, DAC_LO DAZITE 27 A7 28 ¥ 58 N 387
T AEHTT(E, Spintrol #2422 COMP_Init () BRECAT BN mV [H T 5E .
(6)  COMP [y 75 ZEE I A DRI A8, AT IRE S PWM JF G 2 e iR filh COMP. iy T8 7
{#, Spintrol #2fit2 COMP_Init (O PREA] BRI AR B8 2 562, BN ns, M4
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e 58 I UE I I [R]85 300ns, AT JERS: 300ns K JE DL RIS . EAHRC B 15 LT —2= 5
Z API /41,

3. COMP #HiHER
WG _E— /NIRRT, SRS KBS N, # e ik COMP Firt .

B 3-3. CcOMPHiHESR

Positive OP Gain = +4X
1.65+2*0.1/2*4
N

1.65V \ /-\
/ \_
1.65-2*0.1/2*4

DACLO — |~ — — — — — T T

DAC_HI — f= — — — — —_N——— = —

COMPOH Output
(Too High)

COMPOL Output
(Too Low)

4. COMP #iHi Deglitch (Debounce) IThfE

PWM F1il H ML, 78 HIbLI I R Sl il H RS2 4 F W W EAR, (HRELE PWM %
(IR IR],  ATAT 2onf B It ml 52 FRLBR AT BRI -0, B2 T G 1) B 18] 5 A 8K () FLARLBE IR (Current
Transient), MLTFHEBEN & IER RN, WK 3-4 i,

{H B COMP FRI%G HY BT B8 % FL 7% ( Deglitch ) Thf , IR IR i B 2> 5 il % COMP (%t
I PWM SClT, ERADERENL, KL ERGE L, REE T e g, s A
clock SKJEN CLKO, KJEN 7bit, & WA ML RSP K E A 100~300ns.
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PWM 1j el s

PWM

Current Sensing
(Voltage)

DAC_HI — -

DAC_LO — 4

|
|
| ——Current Transient _—

COMPOH Output
(Too High)

Malfunction by
switching noise

COMPOL Output
(Too Low)

T LR R R R TR PR BR 1) SR8 9% %5 4788 4 7bit, clock SKIEA CLKO, SPC1068 ER A CLOCK
Fic B 77 ORI PLL B AR FE = 45 CLKO (PLL HARIE 100M~200M Z AR AGHED, TR FHER A 2%
VETREN CPUIZ IR TN, B K IBIEIT A1 T R LR AR B KRR (], 75
W R GEid AL, AT RE 5 B2 H i SR A

& 3-1.  COMP ¥ HH I HT [|]
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
EZ Note:

THIAT COMP HIEAALET, 55 44AT SPC1068 SDK I R Zi¥)4R1L 5 Clock HIMIARL BRI, B
HIaa A R K2 BB Clock {58, At A REAF LB IC & -

IINECFIER AR 2 J5, COMP it 4n R s
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HEFIEH A2 comp i

If Deglitch(Debounce) time =300ns

150ns 300ns

COMPOH Output

COMPOH Final
Output

JER SPC1068 H 751 COMP, Tt 7S A COMP Féy % H 18 7 HiL it I =2 [|] — AN KB, AT Y coMp

TEBASEHL—HE
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COMP #1454k API fE F /48

COMP #J4hiftz APl — 3L DU AN SHRT LAsE e, Wi R Yl Frs o

Example Code

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

COMP_Init(COMP_0_HI,

FROM PGAxXP OUT, /* From PGAOP input */
2450 /* DAC HI/LO compare viltage mV */,
300 /* Output deglitch time (ns) */);

COMP_Init () RIS EANHI T RITR:

£ 3-2. COMP_lnit () EEANH
COMP_Init

Parameter Description

It can be

COMP_0_LO

COMP_1_LO

COMP_2_LO

COMP_0_HI

COMP_1_HI

COMP_2_HI

AEFERCE DL oSS comp

It can be

FROM_PGAXN_OUT
FROM_PGAxP_OUT
FROM_PGAXN_IN

FROM_PGAXP_IN

IE$E1Z COMP Z i \ifiE
u32DACVoltageMV 0~3300 (mV)

iy tH A TR A ISR (7 bit) R AS R IE 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

eCOMP

eCH
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3.5

COMP &1k (Trip) PWM SETETIRENB

SPC1068 HJ COMP & AAH HL IR B URF ik B it . 24 PGA 1N =AH FLIRAE I (5, SPC1068 f]
COMP 24t TR — ML BB I, B — MRS BB I T e 4, PAURARIGLL U AHERA
fiil, 24 PGAO % thiEEd 3V IF, COMPOH filZh PWM i Hifs 1k, 24 PGAO HIHL /N T 1V, 1 cOMPL
fii % PWM 455 1E . Spintrol ) COMP filt % PWM 152 1E AT ik BAE — 4> COMP [R5 1E B PWM i
HRIEINRE, 1 W, PWM trip zone =5,

Z4f5I K, COMPOH 5 cOMPOL, HEATL—FeRid &4, ¥nT PARIR S =40 pwM {51k, [FIFRF

fl P4~ comp JREA FIFETRE, =AH AR —

FH A comp,

4 PWM 5 1E, X T A A B PR U R R BB — NI fE

B 3-5.

COMP f&1F PWM TR E

HEH AR — AR AR, ][

GNDsense

N
VAVAY

- DAC_LO=0.65V

COMPOH

DACHI > {Pegich

Deglitch
DAC_LO

COMPOL

——— OUTPUT_OP

+—— OUTPUT_ON

300ns

AHEE T K2 1C 75 B Z % 52 , Spintrol ZNH AL T 141 BLFK) API 5 5 COMP fifi & PWM trip THAE .
24 eCOMP REHILLE 28 K At i L #% H IB%IE], <M PWMx [F) CHA 5 CHB #irtH . 7T E &I
i EZ RS, 15 BRI,

# 3-3.

PWM_EnableOneShotTripFfromComp () ERENA

PWM_EnableOneShotTripFromComp(PWMx,eCOMP)

Parameter

Description

PWMx

It can be
PWMO~PWM®6

eCOMP

It can be

COMP_0_LO
COMP_1_LO
COMP_2_LO
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COMP_O_HI
COMP_1_HI
COMP_2_HI
ALIEFERLE PL B4 comp

SWAEER TR
void MotorPWM InitTripZoneAction (void)
{
/* Note: Please initial PGA pin before comparator initial */
COMP_Init (COMP_0_HI,

FROM_PGAxP_ 1IN, /* 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_I1O) ;

/* 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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