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11.2.7 ADCI10 #EE AL 4las

ADCI10 ML sy hlas (DTC), nJLL B s e 45 N ADCL0EM £ 5 21 H
B WA S T, ' ADCLODTCL Zif7ds A —AE O {Eit ] fififig DTC. £ MSP430x20x2
RA AT DTC.
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8o oy BAF TR ADCL0, BL R 5E & Wl mi ik . &k DTC AL 5 E—A
MCLK F#]. hite DTC Lt ferh e Bgkcd, CPU #fF. Wi CPU %), WHE—4
MCLK J& 3 i 8] e A% 326

2 ADCI10 {T-/IHE, DTC ANRERsh. MiE'E DTC I, F2EFP R UE a0 e IEEE T
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BIC.W #ENC,& ADC10CTLO ;
busy test BIT.W #BUSY, & ADC10CTL1
INZ Dbusy test;
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2 iy

— BRI A
Wik ADC10TB E A7, HEF—Htdntkifiz. ADCIODTCL 1) nfEE XL T —
B HAL s i B K B . T AR 16 £7 27 47 2% ADC10SA ££ MSPA30 (-] ik 35 il P i X dE bk
(L af bl . HR e il 4 ADCL10SA+2n-2, Bt AL A= L T & 11-9.

TB=0
o ‘m'th transfer ADC10SA+2n-2
— ADC10SA+2n-4
DTC J XL
T~ 2nd transfer ADC10SA+2
It transfer ADC10SA

Wik ET W) ADCL0SA, LIBT3 5T ne WEFREF RIS AERE P h 2 2
HIff) . DTC 1436 ADCIOMEM 15545 31 1 ADCL0SA X AN EE Tt it F il o &A% )5,
P BB EEFRET 1IN 2, PR AR TR 1o

bi# ADCIOMEM 5 ikEesk, Hfundkalfbt, HRINEALBTHERE N 0. HEm
DTC £ Lt ATt AT, H AN ADCL0SA F1'5 . 76— Stk M DTC I, —/N5¢
B HR PUE 858 8T, ADCIOFLAG AR & 1. 18 11-10 2o T Bt AL e A (IR 24 18
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\ SEADCIOSA

|
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=0
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|
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DTC
‘ ==

Tt
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_;ﬂ;f’H;Dcm—E=c
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PSSR AL AR
Wi ADC10TB & 1, EFWHEEL L. ADCIODTCL H 1 n e X T — Ak
FEIB IR E » AT LRI 16 4775 /7 4% ADCIL0SA 7E M SP430 AT-ff it kit v [l Py 52 SCER— AN i B i)
HihbSE R . 55— AN B B i ik ) ADC10SA+2n-2, 55 ANt He g s ik 3 il 52 Sk SA+2n
P SA+4n - 2.8 11-11 AP HAR AL s

TB=1
2 x'n'th fransfer ADCI05A+4n-2
ADCI0SA+4n-4
OTC 'm'th transfer ADCI054A+2n-2
ADCI05A+2n-4
2nd transfer ADCI05442
1st transfer ADCT0S5A

WIS EE R EF W) 4R % T ADCL0SA, AL T B8 55 no IS FREN RITH BB dERE P Hh 2
CLANf . DTC f4i% ADCIOMEM %k 21 i ADCL10SA Huhikde4Fpr4s it bbb . 404 58
Ji. WNEHEEFRER N 2, AR T R L.

bt ADCLOMEM [fFixEea, Hmdksifkis, HEIWMBALH RN 0o 1R I £ds
Pe— 4, ADCI0IFG Fri&i Al ADCL0BL {7 #5E 1. FH /= nf LI i il ADCL0BL A >k H| i %k
P pe— 2 A L2

DTC gkl i Fidnth 2. WAL THEEs AghEEE ‘n’ . £ T4 ADCIOMEM K, DTC
TF U A i e 40 25 B 2R B 2. 24 58 1 n kA% 34 )i, B B 22435 . ADC10IFG b 1, ADC10B1
A3 0o 17 A LUE IR ADCLI0BL A7 52 1535 O K HI W Bt e 2 2 52880 . 1 11-12 #on T
P AL b B RS L

Kl 11-12 P AL s A R 1) DTC RS ®R
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_,_\ll
n=0 (ADC10DTC)

oo =iy

W ADC10B1 =0
ADCIOTE =1

BEEEADCI0SA
K
b TR ADC 1054 > TLE

OTC

i AETE T
\ SEIADCI0SA ﬁ
|' EEn 0 ZFFIADCIDEME L
' Sshlr 5

{
|
|
*aEJADcmEMEm |
u *ﬁEJADcmSA
' |
BIEFMCLE  xs0

|
I| ‘ - DTC

IfE

SRADCI0SA - / |
1xM L JEER

fE e
it AD

AD=AD+2

! )
ADC10B1 = 1/
or

ADC10CT=1
ADCI0FG=1}\——""  ADCIDCT =0
and -
Toggle o —ADC10B1=0

ADCI0B1

L3St
* ADCLOCT i ek 1 I, EPIELA L. M — (—Hefdife stz s
He = (EREIEAL ) Selifkidi )G, DTC AMEtik. W EBHhEFR AT AIBEE AL 1B T s 23 ) 5
T ADC10SA Fl n. st —FF4h )5, BATELALIE . Wik ADCIOCT 4= fr, fE8dhik— (—
AL ) st = (BRERAL B0 ) se ik id /e DTC & idfE k.

DTC 4435 5k a)
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w45 ADCIOMEM 143, DTC % —ai —/> MCLK sk sciil@E, —AN i
FHF52br ks (CPU 1R Fl—AN R 25 1) . K4 DTC ffiff MCLK, DTC
() & SIS TR X e T MSPAS0 Ff) T AR A B i R Ge sk b o

Wi MCLK Ab7EvEaPIRAEs, H CPU 45 1k, AREFr e CPU I, DTC i ] MCLK i £
AT RRR AL . i MCLK IS8 r], HAE— kAL idid #rh ,DTC #4177k H DCOCLK
] MCLK. CPU {53851, 7 DTCALi#)5, MCLK X %M. e TAERR T ik DTC &

Wi 1) WA 11-2,

CPU T {E&

AR

B RDTC B 4Hat i

Active mode

Active mode

MCLK=DCOCLK
MCLK=LFXT1CLK

Low-power mode LPMO/M MCLK=DCOCLK
Low-power mode LPM3/4 MCLK=DCOCLK
Low-power mode LPMO/M MCLK=LFXT1CLK

Low-power mode LPM3
Low-power mode LPM4

MCLK=LFXT1CLK
MCLK=LFXT1CLK

3 MCLK cycles
3 MCLK cycles
4 MCLK cycles
4 MCLK cycles + 6 usT
4 MCLK cycles
4 MCLK cycles
4 MCLK cycles + 6 usT

T3A6IES T 5 3 DCOCLK, FREE T Hh B t(LPMx) 24

11.2.8 R AR AL AR

TG v P AR IS, F P TG Bk PR A\ B TE INCHX = 10108 Sk P A i —
FE, WELE TS, GRS TIRR, et

BT (PR AL TR AR R D R AN P 11-13, i AR AL IR AR N, SRAE A AL 20K T 30 1 s
FEIE A B R ZE T REIROR, AERZ N b R B T HE . 2% BARS R PN S5

PR AL RAR G, B AT TR L5285 or = A g /e R B AR A I L R . IR
fRIRER I 52 P IRIE £ 5 e Tl IE

Vaolts

1.200

1.000

0.700

VTEpp=0.00355( TEMP 1+0.098

I I
50 100

Celsius
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11.2.9 ADCI10 g A2 e

YEN RS EE) ADC, A2V = AT PCB A AR, LINRH A, %
B g

2 H R R A BB HL 1 o SE R IR, T R . I RN L S, XN HLR
L7 AN R S INE AID #ings 2% ks NG5 1. B 11-15 RISy v n] DLk
o iX o

B T el DRUA BT 5% S TF O B YR AE R 2R 17 2B i Sl R 75 Jik e, 2 S i A i
(R G5 R o TG 5 () BT gk 21wkt 52 A A e Al T

K] 11-16 ADC10 22 Hb filng: 75 2 e

»——————————|Vcc
i EIREE %i___
10uF  100nF — | Vss
> Ve REF+
FhEhEE
e VREF-

11.2.10 ADCI10 1l

5 ADC10 AH 51 AT v i 1) B L] 11-17. AN ] DTC I(ADC10DTC1 = 0), 4
st J2535 5] ADCIOMEM I, ADCIO0IFLAG # 1. {H DTC I (ADC10DTC1 > 0), 44>
Bl Bl i3 52 A N IR IETHEES ‘n” =0, ADCL0IFLAG & 1. Wi ADCIOIE F1 GIE #if
# 1, A5 ADCIOIFLAG F= E—/ Nl il . Y i gk e v j5, ADCI0IFLAG
b A EN, W LOES SRR AT

K| 11-17 ADC i &2 4¢

ADC10IE

T

Set ADC10IFG D 5 q __)—y IRQ, thbFiR S %
:n: = I:I i
ADC10CLK —}=
Reszet
IRACC rhiRiRESiERELA
POR
11.3ADC10 &%
#* 11-3ADCI10 ZF o
AT a5 IR Hohk VIR
ADC10 My N\Aifife 2517 v ADC10AE /5 04AH Reset with POR
ADC10 4% 4ras 0 ADC10CTLO /5 01BOH | Reset with POR
ADC10 ##iH|7frss 1 ADC10CTL1 /s 01B2H | Reset with POR
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ADC10 frfi#ids ADC10MEM 15X 01B4H Unchanged

ADC10 Hdf %445 il 7 /74 0 | ADCL10DTCO B/ 048H | Reset with POR
ADC10 Hilaft ¥zl 77 /4 1 | ADC10DTC1 B 049H | Reset with POR
ADC10 A% 4 1o 2 Hs bk ADC10SA /5 01BCH | 0200H with POR

ADC10CTLO ADC10 #=HlFF4F4s 0

15 14 13 12 " 10 9 8
SREFx ADC108HTx ADC10SR REFOUT | REFBURST
rw—(0) rw—(0) rw—(0) rw—(0) rw—(0) re—(0) rw—(0) rw—(0)
7 B 5 4 3 2 1 0
MSC REF2_5V REFON ADC100N ADC10IE ADC10IFG ENC ADC108C
rw—(0) rw—(0) rw—(0) rw—(0) rw—(0) rw—(0) rw—(0) rw—{0)

SREFx Bits15-13 &% Hi ik +%

000 VR+ =VCC and VR- = VSS

001 VR+ = VREF+ and VR- = VSS

010 VR+ = VeREF+ and VR- = VSS

011 VR+ = VeREF+ and VR- = VSS

100 VR+ = VCC and VR- = VREF-/ VeREF-
101 VR+ = VREF+ and VR- = VREF-/ VeREF-
110 VR+ = VeREF+ and VR- = VREF-/ VeREF-
111 VR+ = VeREF+ and VR- = VREF-/ VEREF-

ADCI0SHTxX Bits12-11  ADC10 FFE{5-HE I ]
00 4 x ADC10CLKsS

018 x ADC10CLKsS

10 16 x ADC10CLKs

11 64 x ADC10CLKsS

ADCI10SR Bit10 ADC10 RFFHER. %A H TR K RAL R R (NS5 T g8k
IRZIHE ). ADCIOSR ‘& 1, nJ LAyd/bZ2% H V-G8 phas I T 4

0 Z2%5 i 122 ph s SCRR B oK% 21 200 ksps

1 S5 W T2 M SCFR K IE 2 31 50 ksps

REFOUT Bit9 &% Hi P
0 S5 LM
1 X5

REFBURST Bit 8. &% Hi [k ##I4L. REFOUT L4470 A 1.
0 52 Wil REEEXT M HY
1 FUH1ERAE LI 0] 226 W R R F 6] AN HY

MSC Bit 7 £ UCRFEAL s HINL . S 767 588 22 IR R A 2%
0 RERKAE SHAET, B SHI [ LT vk
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1 i SHI SR —A ETHE Al ACRRE E I 2, i IR RAT 5 e 4 i — e ik
SERE S RIRAT .

REF2_5V Bit 6 2% i o AL a8 (1) U LI #6407 . REFON AL 55018 1.
015V
125V

REFON Bit5 2% i J& &k 2E 23007 o
0 KHINHS 2 Wk kAo
1 TIPS 2 s R A o

ADCI100N Bit4ADC10 #HiIf7
0 ] ADCI0 itk
1 #T7F ADC10 #ith

ADCI0IE Bit3 ADCI10 Wi feifr sl fr
0 iz
1 kR

ADCI10IFG Bit 2ADC10 " Wrbr&ifz. Wi ADCIOMEM L&t st I,
AL Lo YRS S, B AR, W RAL.  FEfiH] DTC I,
M5E R MNP AR IR, %A 1.

0 k-

1 Grhlir=A

ENC Bit 1 #4uflifigfr
0ADC10 % |-
1ADCI10 ffifE

ADCI10SC Bit0  HKAHrI#4 FRAF /L 4 6. ADCL0SC Fll ENC {7 20 H — 4k 5 4
[ % 1. ADCI10SC {7 n] [ & 5 A7

0 JCKAEIEHTT IR

1 JFUaRAE 4

ADCI0CTL1 ADCI10 ¥#idfFae1

15 14 13 12 1" 10 9 8
INCHx SHSx ADC10DF ISSH

rw—(0) rw—{0) rw—(0) rw—(0) rw—(0) rw—(0) rw—(0) rw—(0)

T 6 5 4 3 2 1 0
ADC10DIVx ADC10SSELx CONSEQx ADC10
BUSY

rw—{0) rw—(0) rw—(0) rw—(0) rw—(0] ra—(0] rw—(0) r—0
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INCHx Bits 15-12 iy NIHIEILFEAL o XL FIORIEFEHEAT L UCH )0 B A T 1281

B0 B il IE .
0000 A0
0001A1
0010A2
0011A3
0100 A4
0101A5
0110A6
0111 A7
1000 VeREF+
1001 VREF-/VeREF-
1010 i S AL ES
1011 (VCC-VSS) /2
1100 (VCC-VSS) / 2
1101 (VCC-VSS) /2
1110 (VCC-VSS)/ 2
1111 (VCC-VSS) / 2

SHSX Bits 11-10  RAF/ERFFH NS S YR IE PR F w7
00ADC10SC fif
01 Timer_A.OUT1
10 Timer_A.OUTO
11 Timer A.OUT2

ADC10DF Bit 9ADC10 %i#i 4 ik HEA
0 —HHilke L
1 M L

I SSH Bit 8 KA/ RFFHIALE 5 S 42 il
0 REEHANAE T A A
1 KA 5 51

ADC10DIVx Bits 7-5 ADC10 443 ik £ 41
000 /1
001 /2
010/3
011 /4
100 /5
101 /6
110/7
111/8

ADC10 SSELx Bits4-3 ADC10 I i b £
00 ADC100SC

01ACLK

10 MCLK

11 SMCLK

CONSEQx Bits 2-1 ##utbi sk #8f7
00 FAIH & LR i
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01 J3 %13l 18 k5
10 HIEIE 2 IR
11 )l IE % IR

ADCI10BUSY Bit0 ADCI10 {T:hri&f7 o %A~ — IR IEAEHEAT 1 AR B B A o

0 RWIBAT IEAETEAT (1 40
1 R ANP8 KA B EAE AT

ADCI10AE, Bl SN FReiHl s

7 6 5 4 3 2 1 0
ADC10AET | ADC10AEG | ADC10AES | ADC10AE4 | ADC10AE3 | ADC10AE2 | ADC10AE1 | ADC10AED
re—(0) rw—{0) rw—(0) rw—(0) re—{0) rw—{0) rw—(0) rw—(0)
ADCI10AEX Bits 7-0 ADCI0 Fitlii A fifi fig il
0 HiUE SHIALEIL
1 BUE SR AL fiE
ADCIOMEM, ##gt REFas , “itHigl
15 14 13 12 " 10 9 8
0 0 0 0 0 0 Conversion Results
r0 rQ 0 0 r0 rQ r r
7 6 5 4 3 2 1 0

Conversion Results

r

r

Conversion Results Bits15-0
10 el oA N7, bR 47 9 N Emifr, 4% 15-10 4 0.

ADCIOMEM, ##eEREFRE , ZHAMIHR

r

r

15 14 13 12 " 10 9 g
Conversion Results

r r r r r r r r

7 G 5 4 3 2 1 0

Conversion Results 0 0 0 0 0 0

r r rd 0 r0 0 rd r0

Conversion Results Bits15-0

10 e gt o 2o 0555, S RARMEAS . AL 15 s, A2 5-0 24 0.
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ADCI10DT COEIE i HIRFFRS 0

7 6 5 4 3 2 1 0

Reserved apctotB | apctoct | apctosr | ASETS

0 0 0 0 rw—(0) rw—(0) rw—(0) rw(0)
Bits7-4 {1 1.

ADC10TB Bit 3ADC10 —Henl Py He By A Uik .
0 — BB AL B
1 PR AL A
ADCI0CT Bit 2 ADC10 % £i4% i i Xk 484
O 7E—HREkHAL AT, —Haipybffbid g, Bafifbiat i,
1 e LIs, A 7E ADCIOCT i O 53 24k 5 A\ %1 ADC10SA I, DTC ¥ 1k
ADC10B1 Bit 1 ADC10 ¥ A7 Huiilibr i A% A7 & B PR B 50 R s e 15 DN
HysE g, ADC10B1 H 154 ADCIOIFG fiift DTC L{E
MR E G A 2. ADCL0TB 41 1.
0 bk 2 L&
1 b 13450
ADC10 FETCH Bit O iZA7LIH & &b T RADIRES.

ADCI10DTCL, $ififEidizm s 1

7 B 5 4 3 2 1 0

DTC Transfers

rw—(0) rw—(0) rw—(0) rw—(0) rw—(0) re—(0) rw—(0) rw—(0)
DTC TransfersBits 7-0 X647 52 X T BEAN B He AL 36 i 5 i

0 DTC #ki-

01h-OFFh AN Ficdis B 4L 32 1) £t

ADCI10SA, ¥ thidih bl & 77 4%

15 14 13 12 1 10 9 b
ADC108Ax
rw—(0) rw—(0) rw—(0}) rw—(0) ra—(0) rw—(0) rw—(1) rw—(0)
7 6 5 4 3 2 1 ]
ADC10SAx ]
rw—(0) re—(0) rw—(0) rw—(0) rw—(0) re—(0) rw—(0) r0

ADC10SAX Bits 15-1 %2 {722 [N 247 DTC [t bl . 3522506 ADCL0SA ‘5 A
KW DTC AL, A7 O R, Hik, g8l 0.
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