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1 Introduction

SPC1068 #E 1 | 3 ZH38 25 P A UK 25 (PGA )N 37 45 15 4% [F] 25 AL 1K) 12 S AR s e 2 (ADC).
SERRE R, FINE S S H PGA UK, 2RJG1EN ADC HAL B 7. FRSERT
SPC1068 H =ANHEHE K B aeft 2 W5 A2 Bl (Signal Flow).  PGA 1 ADC {7 (e fi iR 2%
(Gain Error) F14iH# 2 (Offset Error). XS8Rz AL MR ZE, A DLET AR HEW 4 .

PGACHCTL1.CHSELOP

7 _—
ADC14 6
ADC7 5
PGACTLO.RDIVENO ADC2 4
ADC9 3 ADCSOCCTL[x].CHSELAP
vop ADC5 —i] 2 PGACTL1.BYPASSOP
Vcap1.2V 1 —
o aND— 0 0
1
= - ) PGA_OUTPUT_OP GND — 2
PGACHCTLO. 7 - w > Vcapl.2V—i 3
ROIVEDELO(SHIt)  ppci5e—| 6 PGACTL1.ENOP ADCO—] 4
ADCO— 5 PGACTLO.ENON PGAO a :gg_ 2
aocs—] 3 ik ) o ADC3— —
ADC8—] 3 g PGA_OUTPUT_ 7
ADC9—] 2 ON
TEST— 1 PGACTLO.BYPASSON ADCSOCCTL[x].SAMPLEA
eno— o g ADCSOCCTL[x].CHSELAN *
: o COMPOH o
PGACHCTLO.CHSELON L H 0 o—
PGACHCTL1.CHSEL1P tl 3
j DAC_HI 1
HI GND —] 2
7 VDDX—] 3
ADC14 6 ADCa— 4
ADC7 5 ADC5—] 5
ADC6—] 6
ADC4 4 LO
PGACTLO.RDIVEN1 c—
ADC11 3 DAC LO ADC7 7
von ADC1 2 PGACTL1.BYPASS1P COMPOL
DAC_HI 1 -~
] GND 0
= 1 I\ \L PGA_OUTPUT_1P y y
PGACHCTLO. 7 Lo o——1r(1 _ >—
RDIVEDELL(SBI)  apcis—I g PGACTLLEN1P ADC
ADCO—] 5 PGACTLO.ENIN PGA1 E .
ADC3—] 4 - ) > ngine
ADC10 —] 3 g PGA OUTPUT_IN
apcs—| 2 A A
Vcapl.2v— 1
GND—] 0 -
PGACTLO.BYPASSIN ADCSOCCTL[x].CHSELBP
PGACHCTLO.CHSELIN S COMP1H
PGACHCTL1.CHSEL2P i 12 ; DAC Al 0
HI 1
A GND —] 2
E 1—
ADC14 6 TS N:ggs 3
ADC7 5 — *
ADC6 4 Lo ADCO—]
PGACTLO.RDIVEN2 -_» ADC10— 6
ADC13 3 DAC LO ADC11—] 7 —o" o—
vop ADC3——— 2 PGACTL1.BYPASS2P COMPIL
TSENSOR®: 1 -
ADCSOCCTL[x].SAMPLEB
L y ADCSOCCTL[x].CHSELBN ]
1 P I\L PGA_OUTPUT_2P o
PGACHCTLO. 7 - o > 0 O]
RDIVEDEL2(Sb)  apcis—] 6 PGACTL1.EN2P 1
ADCO—] 5 PGACTLO.EN2N PGA2 GND — 2
Abcs—] 4 - > TSENSORO—] 3
NE) ADC12—] 4
ADC12—] 3 PGA_OUTPUT_2N
ADC10—] 2 ADC13—] 5
TSENSORO —] 1 ADC1a—] 6
GND—] 0 -~ Abpc15—] 7
| PGACTLO.BYPASS2N

PGACHCTLO.CHSEL2N -

T COMP2H
DAC_HI >
HI
Lo
DAC_LO >

COMP2L
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SEBRN N, BEEIREA, WMAES, PGA Ml ADC [ 25 iR = Mkl E 2281k, &
LRI N ADC W HADE IR . fEX L, FAIMUTE PGA A1 ADC [HIHE 2 1% 25 AL A 1 1 22 T
o H 45 RIS T R S BN A ARk, AT DA AR ST o B T v AL Ak
i,

PR SEART G, BTl T EILLT A2
(1) 15520 PGA KK, SRJEI%EN ADC AL B o fE .
(2) PGA FIl ADC fE7E 2R IR ZE AN 25 1R 22, X P/ MRZEAFEAEIREE, [RIHARTL A ADC Bt 5 S S A7 70 R
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2 PGA #E:ixZEM KA

2.1 PGA ok

SPC1068 £ 1% 7 3 4Ll 1 25 ) 2 /012 Ji(Truly Differential PGA ), A HiiE [FMER, JRa]
15 oM it PGA

PGA [MBEAFRE SR
® =R CI THOR I a5

4X 8X 16X 32X
® i AL I THOR 3 2
2X 4X 8X 16X
(i BN R ), )5 22 7 15 5 )
L RS TE IR
BB ADC SRR IEIE
O\ S H BT LR Es COMP
Slew Rate: 10V/us
Unit Gain Band Width: 2MHz
775 8] 600ns (0.4V~VDDX-0.4V)
PGA {13 & IR +57ppm/°C

PGA H‘]%lﬁ?ﬂﬂ/},ﬁéi0.024mV/‘°C
f AEATH, KA

ﬁﬁlﬁ?éﬂ'g@ﬂl%?éﬁ PGA i th 5 R 52 m .
o REAMLE, PGA #ithArfk.

©2015-2016, Spintrol Limited Corporation Page 5



y 4
SPIN rroOL
y 4

www.spintrol.com

2.2 PGA (3875 R 72 A K 1

Ty SPC1068 1/ sLHLEE 4L, PGA N T EIE G
Figure 2-1 PGA Offset and Gain

outp

Inp )
Vin

¥

Inn outn

ﬁiﬁ PGA E%%*ﬁﬁ7 if{ﬁy\j Greas ifﬂii%%y‘jAGPGA, 9%1%%7 OSpess iﬁﬁJ\ %?y‘j Vin, ﬁﬁll:lj EE‘
JEA Vout. FTUMEAERZERITEILT, PGA [P Vout Jy:

Vout=Grea*(1+AGrea)*(Vin+0Spca) (2-1

B ZE oA 4, AR 2E 1%, KIFAN 1mV. HIANZE 5 HIE Vin 24 0.5V, % H HE Vout
N 2.02404V. XS5 RARXS T EAME 2V A74E 1.2% M0 (i % o

2.3 PGA #i it Hi i
SEBRIAEE T, PGA 38 25 AR # iR S A4k . 5 ERIEFEARAL I TSR, (X PGA K 2515
A TGrea FTA IR EE TOSpca, AN 2-1 KA A
Vout=Grea*(14+AGrca)* (1+TGrca)* (Vin+0Spca+TOSpca) (2-2)
RS IR A 57ppm/C, KVHIRE N 0.024mV/C. HiNZE4rHUJE Vin 4 0.5V, fn 5 iR AR
1€, 50C, % HE Vout 8 2.03467V. IXANEE RAHXT T H 45 H 2.02404V £71E 0.53% 1) W 2% -

3 ADC i iz ix Z= 518

3.1 ADC H ik
SPC1068 4% | 13-bit, 4Msps Z 7 N AU 8% (ADC) o 1% ADC i A] DL i N A

Fi, E R 12-bit,
ADC HIFEARF SR
7257 AN B A5 PR B2 4330 A 13-bit/12-bit
FRYREE AT (7] A 125ns
16 ANMHAL AN G SEE (RS PGA HiN)
ADC [1)3 25 i 15 +50ppm/°C
ADC H 2185 E+0.03mV/°C

EARZ R, BAd
W IRZE A IR ZE X ADC #i i 45 SR 52,
M AR, ADC Hi ARk .

3.2 ADC M8 a5 1% 22 Fl
T} SPC1068 1/ 4 FE %2, ADC A F BG4
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Figure 3-1 ADC Offset and Gain

Vos

7\
Inp F o Dout

_ ADC _:)
| Vv (xGain)

ADC 3 53 FRAEIE LA 1, 39 25 1% 22 HAGaoc, K i A OSanc, I AN1E5 4 Vin, iS5 {E 4 Dout.
Fr DR R Z IS BT, ADC %I H Dout A:

Dout=(14AGapc)*(Vin+0Sapc+3.657)/3.657*4096 (3-1)

% ADC HIE 25 1R 2 1%, KA 1mV. fi N 2 7 H & Vin o 1V, W% H 624 Dout A 5228,
XA GE AT FEABMH 5216 24F 0.23% 1R % .

3.3 ADC i Hi i {E i V2L

SERRIAEE, ADC R 2 AR A 2 T AR A . B B IR B AL LT, 1R ADC IR at i
V9 TGapc A HIELE TOSabe, AAI 3-1 AN :
Dout=(1+AGapc)*(1+TGapc)*(Vin+0Sapc+TOSapc+3.657) /3.657%4096 (3-2)

BRI 25 IR N 50ppm/C, SRRy 0.03mV/Co AN ZE5 LK Vin A 1V, Wi iE ARk,
50C, % HAS{E Dout N 5232, IXANZERANN T H R4S B 5228 f71E 0.08% K1 % .
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4 W ap R MR AR HE

4.1 ADC % H hS 8 2 1

FH 2.2 A1 2.3 140, BT8R, SRV, DLRIBFEARIL, ADC Wi msE, S8
S EEMUERATE, SNSRI . R AR R 2 T, % P AT DUMR A R T S B
Ko AR 2, B B0 ) Spintrol 30 (RS v 7 5078 X 1% 15 22 HEAT R

Vos_sha
Inpa 4 O /
SHA
V;’a (xGain_sha) |:>
Inna \\ ADC Dout
Vos_shb CORE ::>
Inpb 4 O /
SHB
vinb (xGain_shb) :>
Innb *
N\

7£ SPC1068 N, A M KA Er#s SHA 1 SHB, A1/ 25 IR MR AE, 7S5
Bt . FATIFIFH ADCOFFSETA/ADCGAINA f7fit SHA [F A 25 /5S40, FIH
ADCOFFSETB/ADCGAINB f7fi# SHB [ 25 1 A1 2 12 HE S50

N TR SHA AT SHB, 75 2245 700 5 Ao A7 7 1 2 15 22 AR U

T SHA B4 25 15 22 f 2L R e S B i FE i R -

%, SHA 1ESm%m NFIfm4m A\ %] AGND. ] ADC I3 i%i A4 >4 Doutl.

% 4, SHA IEim¥iA 3.3V, fuimfi AN AGND. F ADC il ()% Hi A& A Dout2.

D1(0V) =4096=(1+AGapc sua)*(Dout1+0Sapc sHa) (3-1D
D2(3.3V) =7792=(1+AGapc_sHa)*(Dout2+0Sapc sHa) (3-2)
AGapc_sHa= 3696/(Dout2-Dout1)-1 (3-3)
0Sapc_sHa=7792/(14+AGapc_sua)-Dout2 (3-4)

4 0Sapc_sua £\ ADCOFFSETA. AGabcsua &/, &I/ FE 15 L, 7N\ ADCGAINA.

SHB &k F#2 A0 SHA 254k, 526 0Sapc_sus £ N ADCOFFSETB, #AGanc_sus %% 15 fif
1E\ ADCGAINB.

HERHESELL G, X TAEER Dout, HFEEZBM T AXIIE, EIATS2IEE R

T SHA MIARIE 5 H

Dour _sua_caL =(1+AGabc_sua)*(Dout_sua+0Sapc_sHa) (3-5)
X SHB A HIfE 56
Dour suB_caL =(1+AGabc suB)*(Dout_suB+0Sapc_sHB) (3-6)

4.2 K ADC B3
O e RT, Spintrol X4 — 8 ADC B TR, R HES AT
ADCOFFSETA/ADCGAINA 1 ADCOFFSETB/ADCGAINB . [F]i Spintrol 4424t T ADC #% i g %5
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FE, &P R EARYEECRACE ADC N EIE, AR S, RIS 3IRHES$ . ADC FEIE RS
BT
| Example2.2

void ADC_Calibration_Example (void)

{
/* Select PGA input as analog pin */

GPIO_SetPinAsAnalog(GPIO 1); /* ADCO A 3.3V */
GPIO SetPinAsAnalog(GPIO 2); /* ADCL #A OV */

/* Run ADC calibration function */
ADC_Cal(void) ;

4.3 PGA i B R R e

M 2.2 f1 2.3 /I A, TR 2E, R, DUKIRERN, PGA M4 R EmzE, ST
G REMUERAE, g N R EA AR R ZE T, & BT DR YR 7 B R B
MUHEIR AR Z, B B Spintrol H&AH AR T R A% 4 1% 5% 22 HEA T REHE

T PGA 75 Ef§i i} ADC Il &, FrLLHE e Zx ADC BEATRE, 733 ADC IR HES B BELE
FEHT T AT ADC e, B DA T AR AE IS FR 1 ADC HI% 2 DR HEfE 145

PGA TEZEAr B, LB Ao N AU NG o B 750 Goors T 58 1R 22 N AGen, RN 0Sp,  1E
Uik AN15 5 A Vinp, Tl AN Vinn, 1ESnfH HEEA Voutp, fm it &N Voutn. Y& PGA
25 1% 25 AR AR HES R I R R

%%, PGA %N bypass #3, 7& PGA IFuFl £ i[RI 4\ VDD/2, F ADC i £45 %K
Dout_byp1.

%8, PGA WONTBUKIESL, fE PGA 1E3m A 47 b [F] I 45 A\ VDD/2. I ADC 21 )i tH A&
“; Dout_amp1.

% =P, PGA ¥ A bypass B3, 7E PGA IE¥fii A VDD/2+Vin, fi¥i%i A\ VDD/2. H ADC
DR e A E N Dout_byp2.

U5, PGA WNUCKARE, E PGA IENGHiI N\ VDD/2+Vin, fiumiii\ VDD/2. H ADC Il
()% A% 8 A Dout_amp2.

5% Dout_byp1, Dout_ampl, Dout_byp2 F1 Dout_amp?2 LAJGf# 8 R AR E RS

Dout_amp1=Gain*(1+AGrca sna)*( Dout_byp1+0Srca sHa) (3-1D
Dout_amp2=Gain*(1+AGrca sna)*( Dout_byp2+0Srca sHa) (3-2)
AGpca_sia= (Dout_amp2-Dout_amp1)/(Dout_byp2-Dout_byp1)/Gain-1 (3-3)
OSpca_sna=Dout_amp2/(1+AGrca_sua)/Gain-Dout_byp2 (3-4)
¥4 OSpca_sua FIAGraa sua F7 9 &, £ 542 ADC i th 45 5 1 R PGA.

Dour_pca_caL =(1+AGrca_sna)*(Dout_pca+O0Spca_sHa) (3-5)

4.4 KUE PGA K%L
B DARYE 4.3 IR 715453 PGA HIRHEZS %L, Spintrol 32 fit T PGA R HE& %L, &
HEREE T RECE Z KRB, BI85 2 N RS 8. 1% 2R 8000 & S5 R

Examle2.2
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void PGA Caliration Example (void)
{

Int pga gain cal;

Int pga offset cal;

/* Run PGA calibration function */
PGA Cal (PGA_Diff,PGA Gain,PGA_Com) ;
}
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