)

H ﬁ I.t 207 301

0571-88259199 www.lierda.com

MSP430x15x, MSP430x16x MSP430x161x

1.8v...3.6V

1IMHz 2.2V 280pA
1.64A
RAM 0.1pA

6uS
16 125
DMA
12 A/D
12 D/A

USART1 UART SPI
USARTO UART SPI

Bootstrap Loader

M SP430F155:
16KB+256B flash
512B RAM

M SP430F156:
24K B+256B flash
1KB RAM

MSP430F157:
32KB+256B flash
1KB RAM

MSP430F167:
32KB+256B flash
1KB RAM

M SP430F168:
48KB+256B flash
2KB RAM

M SP430F169:
60K B+256B flash
2KB RAM

MSP430F1610:
32KB+256B flash 5KB RAM
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M SP430F1611
48K B+256B flash 10KB RAM
e 64  QuadFlatPack QFP
o M SP430x1xx SLAU049
MSP430
MSP430
16 RISC CPU 16
DCO 6
M SP430x15x/16x/161x 16 12 AID
12 DIA / USART 1°C DMA
48 1/0 M SP430x161x
RAM
MSP430
TEC
PACKAGED DEVICES
TA

PLASTIC 64-PIN QFP

M SPA430F1551PM
M SPA430F1561 PM
MSPA30F1571PM
MSPA30F1671PM
M SPA430F1681 PM
M SPA430F1691 PM

M SP430F16101 PM

MSP430F16111PM

-40 to85
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MSP430F155 MSP430F156 MSP430F157

PM PACKAGE
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DVee 1 48[ P5.4/MCLK
P6.3/A3 L] 2 47| P5.3
P6.4/Ad |] 3 46| P5.2
PE.5IAS ] 4 45[] P5.1
PB.6/AB/DACO [ 5 44} P5.0
P6.7/A7/DAC1/SVSIN|] 6 43[] P4.7/TBCLK
Vrees 17 M SP430F 1551 PM 42[] P46
XIN 18 M SP430F1561PM 41[] P45
xouTreLk s M SP430F1571PM 40[J P44
Verees [ 10 3a[] P4.3
Vrer_Veger_ [ 11 38 P4.2/TB2
P1.0/TACLK [] 12 37[] P4.1/TB1
P1.1/TAO L] 13 36[] P4.0/TBO
P1.2/TA1 [] 14 35[] P3.7
P1.3/TA2 [] 15 34[| P36
P1.4/SMCLK ] 16 33[] P3.5/URXDO
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MSP430F167, MSP430F168, MSP430F169

PM PACKAGE
(TOP VIEW)
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DVee O 1 a8[| P5.4/MCLK
P6.3/A3[] 2 47[] P5.3/UCLKA1
P6.4/A4 |] 3 46[| P5.2/SOMI1
P6.5/A5 ][] 4 45| P5.1/SIMO1
P6.6/ABDACO ] 5 44[] P5.0/STE1
P6.7/AT/DAC1/SVSIN ] & 43[| P4.7/TBCLK
Vree+ [ 7 M SP430F167IPM 42[] P4.6/TB6
XIN[] & M SP430F168I PM 41[] P4.5TBS
XOUT/TCLK [] @ MSP430F1691 PM 40[| P4.4/TB4
Veger+ I 10 39[] P4.3/TB3
VeeeVeree- [ 11 38[] P4.2/TB2
P1.0/TACLK [] 12 37[] P4.1/TBA
P1.1/TA0 | 13 36[] P4.0/TBO
P1.2/TA1[] 14 35[] P3.7/URXD1
P1.3/Ta2 ] 15 34[] P3.6/UTXD1
P1.4/SMCLK [] 16 33[] P3.5/URXDO
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MSP430F1610, MSP430F1611

PM PACKAGE
(TOP VIEW)
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DVee 1 48[ P5.4/MCLK
P6.3/A3]] 2 47[] P5.3/UCLK1
P6.4/ad |] 3 46| P5.2/SOMI1
P6.5/A5 ] 4 45[] P5.1/SIMO1
Pe.6/ABIDACO ] 5 44[] P5.0/STE1
P6.7/AT/IDAC1/SVSIN[] & 43[| P4.7/TBCLK
Veee+ U7 42| P4.6/TB6
xin [ 8 M SP430F16101 PM a1[] pa.5TBS5
XOUT/TCLK [ 9 M SP430F16111PM 40[| P4.4/TBA4
Veger+ [ 10 3a[] P4.3/TB3
VeerVerer- [ 11 38[] P4.2/TB2
P1.0/TACLK |] 12 37| P4.1/TB1
P1.1/TAO[] 13 36[| P4.0/TBO
P1.2/TA1 ][] 14 35[] P3.7/URXDA1
P1.amAz [] 15 34[] P3.B/UTXD1
P1.4/SMCLK [] 16 33[] P3.5/URXDO
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MEP4x15x
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110

Avcc 64 . ADC DAC
Avss 62 . ADC DAC
DVcc 1
DVss 63
P1.0/TACLK 12 110 110 / A TACLK
P1.1/TAO 13 110 110 / A CCIOA OouTo
P1.2/TA1 14 110 110 / A CCI1A OouT1
P1.3/TA2 15 110 110 / A CCI2A ouT2
P1.4/SMCLK 16 110 110 /SMCLK
P1.5/TAO 17 110 110 / A OouTO
P1.6/TA1 18 110 110 / A OouUT1
P1.7/TA2 19 110 110 / A ouT2
P2.0/ACLK 20 | /O 110 /ACLK
P2.1/TAINCLK 21 | I/O 110 / A INCLK
P2.2/CAOUT/TAO 22 110 110 / A CCloB /
P2.3/CAQ/TAL 23 | IO 110 / A OouUT1 / A
P2.4/CA1/TA2 24 | 1/O 110 / A ouT2 / A
P2.5/Rosc 25 | I/O 110 DCO
P2.6/ADC12CLK/ 26 110 110 12 ADC DMA 0
P2.7/TAO 27 | 1O 110 / A ouTo
P3.0/STEO 28 | I/O 110 USARTO/SPI
P3.1/SIMOO/SDA 29 110 110 USARTO/SPI / 1’c
P3.2/SOMIO 30 | /O 110 USARTO/SPI /
P3.3/UCLKO/SCL 31 110 110 USARTO/SPI USARTO
P3.4/UTXDO0O 32 110 110 USARTO/UART
P3.5/URXDO 33 110 110 USARTO/UART
P3.6/UTXD1 34 110 110 USI1/UART
P3.7/JURXD1 35 110 110 USI1/UART
P4.0/TBO 36 110 110 /P PWM B7 CCRO
P4.1/TB1 37 110 110 1P PWM B7 CCR1
P4.2/TB2 38 110 110 /P PWM B7 CCR2
P4.3/TB3 39 110 110 1P PWM B7 CCR3
P4.4/TB4 40 110 110 1P PWM B7 CCR4
P4.5/TB5 41 110 110 1P PWM B7 CCR5
P4.6/TB6 42 110 110 1P PWM B7 CCR6
P4.7/TBCLK 43 110 110 TBCLK B7
P5.0/STE1 44 /0 110 USART1/SPI
P5.1/SIMO1 45 | 1/O 110 USART1/SPI /
P5.2/SOMI1 46 | 1/O 110 USART1/SPI /
P5.3/UCLK1 47 | 1o /0 USART1/SPI USARTO/SPI
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P5.4/MCLK 48 | 1/0 110 MCLK
P5.5/SMCLK 49 /0 110 SMCLK
P5.6/ACLK 50 /0 110 ACLK
P5.7/TboutH/ 51 110 110 PWM B7
P6.0/A0 59 110 110 A0 12 ADC
P6.1/A1 60 110 110 Al 12 ADC
P6.0/A2 61 | IO 110 A2 12 ADC
P6.0/A3 2 /0 110 A3 12 ADC
P6.0/A4 3 /0 110 A4 12 ADC
P6.0/A5 4 110 110 A5 12 ADC
P6.0/A6/DACO 5 110 110 A6 12 ADC DAC.0
P6.0/A7/DAC1/ 6 110 110 A7 12 ADC DAC.1 SVS
RST/NMI 58 | Bootstrap Lload FLASH
TCK 57 | TCK bootstrap loader
TDI 55 | TDI TDI
TDO/TDI 54 110 TDO/TDI
T™MS 56 | TMS
VeREF+ 10 /P
VREF+ 7 O
VREF-/VeREF- 11 O
XIN 8 | XT1
XOUT/TCLK 9 110 XT1
XT2IN 53 | XT2
XT20UT 52 (@] XT2
CPU
MSP430 CPU 16 I I PCIRO
SPIR1
7 | | sriceure
| | CG2/R3
CPU 16 | |
CPU R
RO R3 I I RS
R6
| | R
CPU I
|
|
7 51 | | R
1 | | R14
2

| R15
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1
Dual operands, source-destination 2.9 ADD R4 R5 R4+ R5 —-= RS
Single opsrands, destination only e CALL RS P —=>({TD5), RE—= PC
Relative jump, un/conditional e.g. JME Jump-on-equal bit = 0
2
ADDRESS MCDE s|D SYNTAX EXAMPLE OPERATION
Registar [l Ll MOV R=,Rd MOV R10,AN R10 —=R11
Indexad 1o MOV X(Rn) ¥ {Rm) MOV 2{RE) B RE) Mi2+RE—= M{G+RE)
Symbolic (PC ralative) [ |- MW EDE, TOMI M {EDE ) —z= M{TOMI)
Absdl ubs o |oe| MOV E'T"'g[;ﬁm ard MIMEM) —3 M (TG DAT)
Indirect e MOV @Rn, YiRm) MOV @R10, Tabi RE) M{R10) —= M(Tab+RE)
P 1 MOV @Rn+,Rm MOV @R10+R11 minto
Immediats e RO &2, TOMI R #45, TOMI #45 —= MITOMNI)
NOTE: 5 =source D = destination
MSP430
° AM
) 0 LPMO
CPU
ACLK SMCLK MCLK
DCO DCO
° 1 LPM1
—CPU
ACLK SMCLK MCLK
° 2 LPM2
CPU
MCLK SMCLK
DCO
ACLK
) 3 LPM3
CPU
MCLK SMCLK
DCO
ACLK
o 4 LPM4
CPU
ACLK
MCLK SMCLK
DCO
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OFFFFh OFFEOh

16
BMTERRLFT SOLRCE INTERRLUFT FLAG SYSTEM INTERRUFT WORD ADDRESS FRICRITY
P sa-ap RETIEG 12 ama HFFL R 1%, hog hesnid
L wimrrial 1 amesi ey
‘fimchdag {mass Fooks 1]
Flomhimasmary
[ TIA]] RMIFG jies Motss 1 & 35 Soni=askalds
Cracliaier © ach OFIFG jaess Moles 1 £ 5) o= askaids FFFCh 14
Flaih mismsny Sioets vkl ion AOENIEG (wee Mok 1 & 35 o askalds
ey 10V meme Mipks 2 o [ P | ] Yaskabl= (R ] 131
[EEC R Lt ]
TCZR1 i TBCCRD
Timaw BT o Fioka 5 CCIFGe, TBIFG Woagkatda OFFFEh 12
feana Mosae 1 & 2}

Comgzanla & CAIFG Wankaldw OFFFEh 11
Wamzhdng limer WIOTIFG Wagkatda OFFF4h 10
LISART mcwve UREFGE, Wonkldw OFFF |

120 bl ey ol ECIFG s blota 4}
LA TS T LIT 5 Gl Waskabd= FFFDh A
A 1T ADCiZIFG Wankaldw OFFEEh 7
i Motai 1 & 3}
Timar_43 TACCR] CCFG Wankaldw OFFECH [
s Mol 2

TR mndl TARLLIRY
Tmer_&3 CEFGa, BRIV Waskabd= FFLAR -
from Flodme 1 & )

FUIFG O fsae Mobas 18 2)

VO part F1 osighi Nagsl o Wagkable OFFEEh 4
PUIFG.T {pae Nobas 18 3

LISSENT 1 mosve LI RERIChE Wankabis HFLEh 1

LISART fronsmil LTEFG! Wagkable QFFE4h F
PR i meme Minkes 18 3

L pard FY sighl Hagei -] Warkaba [l S 8 B ] 1
PG T e Mk 18 3

DAC iz DWC 12 G, Wagkatde OFFEDh 0, s
ofda, DaRCIZAFG

DRADIFG. DA FG
DA aea Mokes 1 & 25

MNOTEE 1. Wakiph souwes Nags
2 Wmersepi Mogs and looobed i W modula
3 Nonmoskobbe: the indivkduol fnlemopt-enoble B cos dachia as imemept e bin ihe goramni nivseplesoble connct dieabbe i,
4 T o rupt o s kocoked n e modeks
G Timar ET s MSP2060] Dar1 60 famdly Fog T CCRaC Timer 83 in MEPY 23001 I farmily hioe 2 COR in Tiear, B2 thes o onfy'
=t fArge THCTHD, U and 2 CUIFGe asd e nlssrupl-snobds b TICORO, 1and 2 G0
1 2
Addroes T ] 5 4 3 2 1 1]
h UTXIED LFHKIED ACCWVIE HMIE QFIE WoTIE
P01 -0 -0l il -0l -
WDTIE
OFIE
NMIIE

ACCVIE Flash
URXIEO USARTO UART SPI

-10-



O

rE 207 301  0571-88259199 www.lierda.com

UTXIEO USARTO UART SPI

B T i 3 4 3 i 1 1]
ih UTEIET LIRXIEA

-l red

URXIE1L USART1 UART SPI
UTXIE1l USART1 UART
URXIE1 UTXIE1 MSP430x15x

1 2

Addrass T G 3 4 3 i 1 0

(i UTHIFGS | LRMIFGO HMIIF 3 OFIFG WOTIFG
=1 =il (] [ <Dl

WDTIFG Vee

RST/NMI
OFIFG
NMIIFG RST/NMI

URXIFGO USARTO UART SPI

UTXIFGO USARTO UART SPI

Address 7 [ 5 4 3 2 i 1]

b UTHOFGT | URMIFGY
-1 rw-01

URXIFGL USART1 UART SPI

UTXIFG1 USART1 UART SPI

URXIFG1 UTXIFG1 M SP430x15x

1 2
Address T ] -] 4 1 2 1 o
LUTEED URXED}
e LFEEEI]
w0 ras-i}

URXEO USARTO UART
UTXEO USARTO UART
USPIEO USARTO SPI

Ackdres ! § 5 a 3 2 i [
Sl UTHEY URKE?
USPIET
-l il

URXE1l USART1 UART
UTXE1l USART1 UART
USPIE1 USART1 SPI

-11-
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M SP430F15x
[YCTrEn TR PSR E M SEaOnrsT
Wy Bire 164E FITT EFT]
WG VT [ v Flicar UFFFFR - OFFEdD FEFFR - OFFED SFFFFh — (FFEDR
Kain: oiEle meamsEry F L HEFFFR= Qs HFFFFh =GR FFFFh =R
Infigrmmation memany Eize 250 Byin 255 Byis 250 Byl
Flici® 010FFh = O 000n D10FFh = 000 00FFS - 01000h
BOOt My Sipe e 14E 18
ROk OFFFH - B000h (FFFR — D0 SFFFh — DCT0R
Rl Sipw 5126 14E 18
[3FFh = 0200h O6FFh = 0200h O6FFE = (3000
Farigherals e DFFh = chooh GAFFh - oo H T
B OFFh = Di0® OFFh = 310h 01k
B-tey SFR 0OF b — 301 OFE — (0 i o
M SP430F16x
MSPA30F167 MSP430F 162 MSP420F 160
Mzmary Size 32kB 48kE &0kB
Main: interrupt vector Flash OFFFFh — OFFEDh OFFFFh- OFFEOh OFFFFh — OFFECh
Mair: code memory Flash CFFFFh — 02000k OFFFFh— 04000k OFFFFh—01100h
Infarmation mamory Size 256 Byte 250 Byts 256 Byte
Flash 010FFh— 01000h 010FFh — 01000h 010FFh— 01000h
Boat memary Size 1kE 1kB 1B
ROM 0FFFh — 0C00h OFFFh— OCOCh OFFFh — OC00h
RAM Size ThE 2B )
05FFh— 0200k 09FFh — 0200k 09FFh - C200h
Peripherals 18-bit 01FFh— 0100k 21FFh — 0100k 01FFh— 0100k
B-bit OFFh- 010h 0FFh - 010h OFFh-010h
8-tit 5FR 0Fh— O0h OFh — 00k 0Fh — 00k
M SP430F161x
WEFAIDF1 610 MEFAEIF 1611
Trep— Ske AE T
fir kerrepl el Flash IFFFFh = DFFEDh OEFEFR - IEFEDR
T GO MY Flash FFFFh = E000h DFFFFh = CH030h
L] Ho= Akl (11 1%
O2EF Vb= Q11080 J08FFh =01T0Dh
kST S THeTIEy =1 .FJE- Biyla 56 Byta
Flash OI0FFR- 01000k r0F P — Cb300h
Boaot Moy Sk TkE =)
B OFFFh = D 0h LN R — O
T Sizw R )
10FFH - 200k OFFR — C230h
Ppsphamis ikl 11FFh= 01000 O FFh = 030k
api OFFh= 010h OFF = Cih
B0t 5FR [Fh = D0h Fh = 0
bootstrap loader BSL
MSP430 bootstrap loader BSL UART Flash
RAM BSL MSP430 BSL
MSP430 Bootstrap Loader SLAAQ089
Flash
Flash JTAG bootstrap loader CPU CPU
Flash Flash
e Flash n 128 A B
512
. 0 n
° A B 0 n
A B

-12 -
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[ ]
MSP430F 162 and MSP4I0F161x MSPEHIF1ETx -
Segmant 0
16K8 KB 3B #IKB BB JzKE 4BKE wi Interrupt Vectors
DFFAFh OFFFFh OFFFFh QFFFFh OFFFFh DIFFFAFh OFFFFh
Segment 1
OFEDOh  OFEQOh  OFE0Ch  OFEGOh  (FEOGh | OFEOSh  OFENDH
GFOFFh OFDFFR OFDFFh OF DFFh OFDFFh AFOFFh FOFFh
OFCOBN  OFCOSh  GFCOSh  OFCOSh  GFCOMR | OFCOOR  DFCOOR Segraent 2
OFBFFh OFBFFR OFEFFh OF BFFRi OFEFFh OFBFFh FEFFh .
OFADGR  OFASOh  OFADDh  OFADOh  OFADOh | DFADMR  OFADD b - +
OFSEEh  OF9FFh  OFSFFh  OF9FFh  OF9FFh | OFSEEh  OFSFFR | -
ACEM0h  OA4DGR  OB40DR  O4800h  01400R | OB4ODh  S44d0h
DCIFFh  QAZFFh  D83FFh O42FFR [MM3FFh | 083FFh  O43FFh Segment n-1
0C200h  0AZ00RM  OBX00R 4200k O1X00h | OR300 G400k
OCIFFh  OA1FFh  OSFFh  O41FFh O11FFh | 081FFh  O41FFh Sagment n
0CON0h  0AGODR  0BOODR  O4DIOh  OTIO0R | DBOODh  G4DMOh IRAM
G@eFFh  034FFh !
i F161X
oiiedh  Giid0h e
GV0FFh  O10FFk  D10FFh  010FFR  010FFh | O1OFFh  O10FFh
Sagmant &
MOBD L fiEni oa0nn DEDh MHoanh 01060 E10k0h -,
007FH  O10TFh  010TFh  G107Fh O10TFh | ©107Fm Q107Fh
Sagment B
01000k I0MOh  O1800R  GI00Oh  O1800h | 01000k S1DMOh
CPU
DMA
DMA CPU
DMA ADC12 RAM DMA
DMA CPU
MSP430x15x MSP430x16x X
32768Hz DCO
DCO 6
° ACLK 32768Hz
° MCLK CPU
o SMCLK
SVS
SVM
CPU Vcc Vcec min

-13-
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FLL Vcc Vcec min SVS

Vcc Vcec min
1/0
MSP430 6 1/0 — P1 P6:
° 1/0
[ ]
° P1L P2 8
° /

WDT
M SP430x16x/161x

16x 16 16x 8 8x 16 8x 8

USARTO
MSP430x15x M SP430x16x(X) / USARTO
USART SPl 3 4 UART
12C
USARTL(  MSP43016x/161x)
M SP430x16x(X) / USART1
USART SPI3 4 ) UART
I2C USART1 USARTO
A3
A3 3 / / A3
/ PWM A3

/
B7(  MSP43016x/161x)
B7 7 / / B7
/ PWM A3
/
B3(  MSP43015x)

B3 3 / / B3
/ PWM A3
/
A
A /
ADC12
ADC12 12 / 12 SAR

16 16 ADC
CPU

-14-
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DAC12
DAC12 12 R DAC DAC12 8 12
DMA DAC12
FERIPHERAL FILE MAFP
ORA DA channel 2 transfer size DKMAZSE 01F&h
OKA channel 2 destination address DKAZ DA 01F4h
DA channel 2 source address DKMAZSA 01F2h
DA ehannel 2 contral DMAZCZTL 01FOh
DA channel 1 transfer size DMA1SE 01EEh
OMA channel 1 destination address OKA1 DA 01ECh
OMA channel 1 soures address OKMA1SA 01EAR
DA channel 1 comtral DMATCTL 01EBh
DA channel Otransfer size DKMAGSE 01EGh
DA channsl O destination addrass DKACDA 01E4h
OKA channel O source address DKMALSA 01E2h
DA channel O cormtral DMADZTL 01E0R
DA module control 1 DMACTLA 0124k
DA module contral O DMACTLOD 0122h
DAC12 DAC12 1 data DAC1Z2_1DAT 01CAR
DAC12_1 contral DAC12 1CTL 01Z2h
DAC12 0 data DAC1Z _ODAT 01CEh
DACA2_10 control DAC1Z2 OCTL 01Cah
ADC12 Intermu pt-vector-sword register ADC1ZIV 01A8h
Ir=mupt-=2nable register ADC1ZIE 01AGhH
Ir=mrupt-flag registar ADC1ZIFG 0184h
Cantrol register 1 ADC12CTL 01A2h
Control register O ADCAZCTLD 01A0R
Conversion memary 15 ADCA1ZMEMITS | O15ER
Conversion mamoary 14 ADC1ZMER14 | 015CH
Conversion memory 13 ADC1ZMEM1E | 0154R
Conversion memony 12 ADC1ZMEM12 | 0158h
Conversion mamory 11 ADCT12MEM11 | O156R
Conversion memoary 10 ADC1ZMEMTO | 0154k
Conversion memany 9 ADC12MEMS 0152k
Conversion memany 8 ADC1Z2MEME 0150k
Conversion memany T ADC1Z2MEMT 014Eh
Conversion memory & ADC1ZMEME 014Ch
Conversion memony 5 ADC1Z2MEMSE 014Ah
Conversion memony 4 ADC1Z2MEM4 0148k
Conversion memony 3 ADC1Z2MERM2 0146k
Conversion mamory 2 ADCT12MEMZ2 01440
Conversion memoary 1 ADC12MERA 0142k
Conversion memory 0 ADC1ZMEMD 0140k
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PERIPHERAL FILE MAP {CCONTINUED)

Comparator_A Comparator_A port disable CAFPD D5Eh
Comparator_& control2 CACTLZ 05Ah
Comparator_A& control CACTLA 0ESh
Basic Clock Basic clock system control2 BCSCTLZ 058h
Basic clock systam contral BC2CTLA 0&Th
CCO elock frequency control DCOCTL 05Gh
BrownQUT, 5VS SW5 control register (resset by brownout signal] | 5WSCTL 055h
Fort P6 Port PS selaction PESEL 02Th
Port PG direction FEOIR 025h
Port PG output PE2UT 025h
Fort PG input FEIM 024h
Port PS Port PE selaction FESEL 023h
Fort P5 direction FSOIR 022h
Port PS output PEDUT 021h
Port P5 input F5IM 020h
Fort P4 Port P4 selaction P43EL 01Fh
Fort P4 direction F4DIR 01Eh
Port P4 cutput P4OLT 010h
Fort P4 input F4Ir 01Ch
Port P3 Port P3 selaction P25EL 01Eh
Fort P3 direction F20IR 014h
Port P3 output P2oUT 01%h
Fort P3 input P3N 018h
Fort F2 Port F2 selection P2SEL 02Eh
Port P2 intsmupt enabls F2IE 020h
Port P2 intsmupt-edge selsct F2IES 02Ch
Port P2 intsmrupt flag P2IFG 02Eh
Fort P2 direction F20OIR 02Aah
Port P2 output P20UT 02%h
Port P2 input F2IM 028h
Port P1 Port P1 selaction P15EL 02Gh
Port P1 intsmupt enabls P1IE 025h
Port P1 intsmupt-edge selact P1IES 024h
Port P1 intsmupt flag P1IFG 023h
Fort P1 direction F1D0IR 022h
Port P1 output P1OUT 021h
Fort P1 input F1IM 020h
Special Functions S5FR moduls snabls 2 MEZ 0o5h
SFR module enabls 1 ME1 0Cdh
SFR intemupt flag2 IFis2 0o3h
SFR interupt flagl IFi31 0ozh
SFR intemupt enabls2 IE2 0dth
SFR interupt snable IE1 000h
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PERIPHERAL FILE MAP (CCOHTIMUED)
ADCI2 ADC memony-control register15 ADC1Z2MCTLIE | 0BFh
(continued) ADC memony-cantrol register14 ADC12MCTL14 | 02ER
ADC memory-control register12 ADC12ZMCTL13 | 0200
ADC memony-control registerd 2 ADC12MCTLIZ | 02Ch
ADC memory-control register11 ADC12MCTLI1 | 02ER
ADC memony-control register10 ADC1Z2MCTLAO | 024K
ADC memony-control registerd ADC12ZMCTLS | 024k
ADC memony-control registers ADC12ZMCTLE | 028h
ADC meamory-control registerT ADC1ZMCTLY | 08TFh
ADC meamorny-control registerS ADC12MCTLE | 08Eh
ADC memory-control registers ADC1Z2MCTLE | 085h
ADC memony-control registerd ADC12ZMCTL4 | 024h
ADC memony-control register ADC12ZMCTLZ | 023k
ADC memony-control register2 ADC12MCTLZ | 082h
ADC memony-control register ADC12ZMCTLY | 031k
ADC memony-control registerd ADC1ZMCTLD | 0200
Timer_BT! Captura/compars register & TECCREG 019EhR
Timer_B13 Caplura/oompare registsr 5 TECCRS 019Ch
[s=e Nota ) Capture/compars registsr 4 TECCR4 0194h
Capturs/compars register 3 TECCRZ 0192h
Capturs/compans register 2 TECCR2 0126h
Capturafcompars registsr 1 TECCRA1 0194h
Captura/compans registsr O TEBCCROD 0192k
Timer_B register TER 014900
Captursfcompars control G TEBCCTLE 018Eh
Captursfcompars control & TEBCCTLS 018Ch
Captursfcompars control 4 TECCTL4 01840
Captursfcompars control 3 TEBCCTLZ 01588h
Capturafcompars contral 2 TECCTLZ 018Gh
Capturafcompars contral 1 TBZCTL 0184h
Captura/compars control O TECCTLO 0182h
Timer_E control TECTL 01800
Timear_E intsrupt vector TEIV 011Eh
Timer_A3 Resarved 01TER
Rezarved 017Ch
Resarved 01780
Reszsarvad 0172h
Captura/compars register 2 TACCRZ 01TEh
Captursfcompars registar 1 TAZZRA 0174h
Capturs/comparns register 0 TACZCRO 0172h
Timer_A register TAR 0170h
Rezarved 0M1GER
Resarvad 01G6Ch
Resarved 01680
Resarved 01620

MOTE 6: Timer_B7 in MSP420x162 612 family has T CCR, Timer_B2 in MSP43Cx15x family has 3 CCR.
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FERIPHERAL FILE MAP (COMTINUED)
Timer_A3 Capture/compars control 2 TACCTLZ Q16E6hR
(continued) Capturs/ocompars contral 1 TACCTL D164k
Capturefoompars control O TACZCTLO 0162k
Timer_A control TACTL 01&60h
Timer_& intsrmupt vector TAIN 012Eh
Multiplisr Sum estand SUMEXT 013Eh
Ir:r;llsSF'T;ﬁ f"fILﬁ_l* and | Result high word RESHI 013Ch
anty) wIE Result low word RESLO 0134h
Second opsrand QP2 0138h
Multiply signed +accumulatefoperandi MACS 0136h
Multiply+accumulatedoperandi MAC 0134h
M ultiply signedfop=randi MPYS 0132h
Multiply unsignedioperand1 MPY 0130h
Flash Flash control 3 FCTL3 012Ch
Flash control 2 FCTLZ 01240
Flash contral 1 FZTLA 0128h
Watchdaog Watehdiog Timer comtral WDOTCSTL 0120k
UsART Transmit buffer U1TXBLF OTFh
;’;‘SSFTS% f"flLﬁ_l* and | Raceive buffer U1RXEUF O7Eh
anly) wIE Baud rate L1BRA O70h
Baud rats U1BRO OFCh
Modulation contral U1MSTL OTFEh
Receive comtral U1RCTL avAh
Transmit contral U1TCTL OF4h
USART control U1CTL O78h
USARTD Transmit buffer UOTXBLIF a7 Th
(WART —er  SP1 Recaive buffer UORXEBUF a7Eh
mede) Baud rate UOBR1 Q75h
Baud rats UaBRO O74h
Modulation contral LORCTL 07 3h
Recaive contraol UORCTL O72h
Transmit control UOTCTL a7vih
USART control UaCTL O70h
USARTO 12 imtermupt vector 12C1W 011Ch
(12C made) 12C slave address I2CSA 011Ah
I12C owwn address 12008 0118h
12T data IZCDR O76h
122 SCLL I2C5CLL O75h
12Z SCLH I2CSCLH O74h
12C PSIC I2CPSC 073h
12 data control I2CDCTL 072h
12C transfer control I2CTCTL a7 1h
USART control UOCTL O70h
12C data count I2CHDAT 052h
12 imtermupt flag 12CIF S 051h
125 intermupt enabls 12CIE Q5Oh
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VCC  VSS s -0.3v. 41V
VSS i -0.3v. Vcc 0.3V
............................................................. * 2mA
TG e, 55 150
TG e, 40 85
13 ”
MM oM MAX | UNITS
Supply vollage during pIoordm Execulion MEP430F 1 5uF 18a i - v
Voo [ = D = Vs &t
Supply voltags dusng fash mamony pogesmming. Vise WS P01 S B . - y
e = Ve = Ve 161K '
Supply voltage dusing progiam sxsculion, EVE enalibd (e P
Pt 11, ',";r:‘w BETIR [N 3 16 "
Voo 1Moo T DD = Vg
Supply wiilage, Vigs (Ags = DV = Wil [} ] L'
Oipaa rarbneg Irod-2if lamganaung mnga, Ty MAP430F161% —4i a5 H
LF sadeciid, XTE=0 | Watch orystal 3 TeA kHE
ﬁm;’::“;:“” fuFxT) NT1 sabsctid. X151 | Corami rascnator a5 800 | kHe
AT sabsctnd, XT5=1 | Cryal 1083 BOO0 | kHe
Carmmis el 450 B0
KT corputin] frsquency r|2ﬁ.E‘j| Crystal 000 kHr
W =18Y oG L1415
Processor begquency (akgnal MICLE), 1;5,-3.;....“ Vor =38V o B MHz
MEP430F 1 501 Gay’
Flash-fming-genamalor nequancy. [FTE) Eix 2u7 ATH Li5H
Ve s 2TWEEY
Cumulalns program lisa, [jopr) (ees Mot 4) BAS P 30F 1 Gl By’ 3 foa
1&1x
PFdmse sepme Hime. HMEme) (e e Bagh memary, Amng L . )
pansrainy, ol regisler FCTLE section and Hode B VOg = 2T MREY 200 -
Lira-larwal bl violage [TCH, TS, TOI, RETRMI), Vi oo , .
{enciyding Kin, Koul| ViD= 22 WY Vg Vg + 0 v
High-bevval ingul wolliga (TCH, TMS, TOL RETMEL) Wiy - i y P
P hihig X, Nout] Voo =22Waw 08 «¥oo Voo W
L L =FEIWAY W [EF R ] W
it St il s e Kt m Lo ._E u':—
Hi i, Soal] U8 =Yoo CC

fFimHz P

8.0 MHz ™

"F15x/ 16/ 61x, during
program executicn

415 MH=T— —

during

1 1
LTV O3V
Supply Voltage -V
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Vee f system 1IMHz
PARAMETER TEST CONDITIONS MIH  HOE RAE | T
.r-.n-.nrrnn-dr [ET h-:|u11'|.IH . Voo =22V 280 3mQ
b T Frex, | Ta=—40G 105G u
KTS=0, SELM={,1 Fligix Npp=3w &0 58D
A e mode (a0 Mats 1)
gy ety 28 F1s, Voo =22V 28 7
mﬂr-—il?ﬁ'ﬁf' = Hz, File, | Ta = -0 o 05 HA
1 Fi& Joo =
NTS=0, SELM=1 " oc =2y . =
Lcaw-gzannr i, [L PRI VEp =23V iCr ] 45
| . i Fig1 Ty = —d I 3 &
[LPMO}  (mas Hode 1) = |Ta=—A0CwIST 1o e 5 of
Lot mioed, [LFRE2) Wop =22V 11 14
Giprazy  HMCLK) =1 [SMCLE) = kHz Ta = =407C by B5C A
HACLE) = 32 TRE Mz, ECG0 =10 ¥op Ay 1w e
T, = —40°C LI 1.5
Ta =35°C Voo =32v 13 1.3 Tes
tmvmrm.lLHJ:-:- Ta = BEC T X
lLPmap  Ywcik) = iisaacLyg = 0 MHz =
' Y ) = 32780 He, SOG0= 1 s Mola 2) Ta =40 18 22
Ta = 35C Voo s3Iy 16 1.9 [Te]
Ta = B5C 23 1B
Ta, = =40°C ad 0.5
T, = 35°C Voo =22V 01 05] A
Lazsamaaaiart ireceded, |L Plld) Ta = 050 O 5
LPraay  fpaciic = 0 Mz, AEpcLig = O MHz. Ta = —40°C 01 05
s =0 Mz, BCGO® o -
Ta = 26°C Npo =3V 01 o6 e
Ta = B5°C LI E] 5
,F
IAM = IAM[1 MHZz] - fsystem [MHZz]
E
IAM=1 AM [3V]+175 py AV -(VCC-3V)
P1 P2 P10 P17P20 P25
PARAMETER TEST COMDITIONS | WIN  TYF  MAX | uwNT
u Voo =22V 1.1 15
m+  Posifve-gong inpa theeshokd wiags rp——TY B =l v
y Hegat heesgld wnt el -2 Ll
- [
m egaive-going imput woltngs TP 050 13
. Won=Zdy a3 1.1
Vhgs gt vohage hysterssis (Vs - ViT-) T T =
RST/NMI;JTAG; TCK,TMSTDI, TDO/TDI
PARAMETER TEST CONDITIONS MM TYP max| unT
W Low-level input volt v WogtOG| v
e e e Voo =22V/3Y = 58
VIH High-lewval input voltags 0.8Neo Veo v
P1 P2 P3 P4 P5 P6
PARAMETER TEST COMDITHINS MIH  TYP wax | s
Ly prany ™ =1 ML V=22V, Sea Mole Yer=0.25h W
ey T =LA mA, Vpp=2EY,  SeaMoe? | vpe-06 Ve
Wi Highdaval setpa wokage — = - s - - W
[ loHgma) = ~1mA. Voo =3W  Sesbotet o026 Vg |
loHjmas = —3dmA Voo =3V Sen Mols 2 Vo0 ViC
Wiijmeny = 16mh. Voo =22V, Sea ol ! ¥5g Wi+ 25
. = 6 m#, V=22V,  Sea Mole 2 W, Wb
WL Lemcleesl utgat wnitsge POlimae) =5 L - — e
L;_||_.;-|-\.3|'|= 1.5l Vs = 3 Sea Moln W Wi +0L 25
I,;JL,:W'|=IEI|T|F\. Vs =3 S Mioln 3 Wi '-'H‘l;'ll.ﬁ
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TYPICAL LOW-LEVEL CUTPUT CURRENT TYPICAL LOW-LEVEL OUTPUT CURRENT
Ve T
LOW-LEVEL QUTPUT VOLTAGE LOWHLEVEL QUTPUT WOLTAGE
na T T r - | T
Wep=22W Ta =24 Ve =1W
£ af FY . e -é L1 fﬂ""_' Ty =36°C
T i L =t
w12 F Pf Ta =850
5 Ta =05 & /
R 1 AT |
: 2
2 8 &
£ B 1 : L
] £
= k=4
| 4 -
I. i £
0 o
04 i 1Ld 1.3 i} i ] i S 1.0 1% 241 - | an 23
VoL — LoweLevve | Oatpet Volage - ¥ WL —Leree-Lewnd Quipat oltsgs - W
2 3
TYPICAL HIGH-LEVEL OUTPUT CURRENT TYPICAL HIGH-LEVEL OUTPUT CURRENT
Vs
HIGH-LEVEL OUTPUT VOLTAGE HIGH-LEVEL OUTPUT VOLTAGE
]
- 0 r r
Voo =22V Voo =3V
FL.T b
R « '
i E -5
E 2
g 5
a 5 o
- o
ER ¥
E] =
= S -5
- a
g -8 4 T 4
E g
% _49 / Z 20 |— Ta=85C j’
T [ =y
I Ta = 85°C £
I
o 2 pute T 35
= Ty =25"C
Ta =25°C
14 ! _a0
0.0 05l 1.5 20 3 00 05 10 15 20 5 30 35
VioH — High-Level Cutput Voltage — ¥ VoH — High-Level Dutput Voltage — V
4 5
PARAMETER TEST CONDITIONS MIN  TYF Max | uniT
. = CL = 20pF, Voo =22V [ 5
fiPwy) (x<B Dsy=T) =415 mA Py — = I
RacLiy | PoracLE, PSEIACLE Voo =22V oo 5
fimcLig | PEAMELE, CL=Z0pF Ve 23y oc 75| MHE
ismoLk) | P 4/SMELK, PESSMCLI cC -
P OITAG LK fracii = fiLrern = foorn | 40% G0%
CL=20pF FACLE) = ILEXT1) = ILF) 30% 70%
Vec=22VIAV Thacik) = fLrxT1) 50%
P1ATANMOLK, finvacLi = fiT1) 40% 0%
i xde) Duty cycle of output frequency | o) =20 pF, i . % c0% A
Voo=22v/av | MCLK)=HDCOCLE) 155 15 ns
P14TECLK/SMCLE, |fismcLi = fixTa) 40% B0%
CL=20FF, - . % o S0
Voo =22V AV {SMCLK) = {DCOCLK) 15 ns 15 ns
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Pxx Tax TBx
PARAMETER TEET CONDNTIONS Ve MIH TYPF MAX | UNHIT
2ZWANV .5 Ly
Poit P, F2: Py io P2 x, axiosral riggor signal
Yini) Extemal indemapi timing o i Tl Mag, (e Mot 1) 22V b2 -
IV =]
2EWAY LE: ke
TAD, TAT, TAZ [s0a Mote ) — - i
_—— Torrmii_ A, Tovesd_B coijibsia a3 i 7]
Voap frming TED, TEi, TEZ. TEE THA, TES. TES [saa . . m
bote 4 N 1]
|.-|-"|:"|=.II Timmear A, Timer 1S choch PR AT, i
= freqquency avtemaly appled TECLE, TBCLH, INCLE IHy = %L WHx
U TRanty |t pn 3y L]
Tt T T B rdoch 23V []
T ) A, Thiei EMCLE ar ACLE sigral mlsctid Wiz
BT A freqquency Iy i
L5
LPM3
PARANETER TEST CORMTIONS MIH TYP MAX | UNIT
L Py Delay lime Win m 32 W L] i3
FARAMETER TEST CONDITIONS MM TYP  MAX | UMNIT
lkgiP1.x) FPort P1 | Port 1: ¥ypq x) (see Mote 2) +50
(P2 x| Lookage Fort P2 | Part 2:Vipg 4 Vipz 4) (see Mol 2) | Vgg=2.2ViE Y 50| mA
|Ihq|fF'6.xJ Fort PG | Part B ‘n"i P} I:EIBB Maote 2:| +50
MOTES: 1. The leakage current is measured with W5 or Voo applied to the comesponding pinis), unless otherwiss notad.
2. The port pin must be selected as input and there must b= no optional pullup or pulldown resistar.
RAM
FARAMETER TEST CONDITIONS MIN  TYF  MAX | UNIT
VRAMB CPU HALTED i==a Nata 1) 1.6 v
MIOTE 1:  This parameter defines the mini mum supply voltagewhen the data in program memory RAM remain unchanged. Mo program execution
should take placs during this supply voltage condition.
A
PARAMETER TEST CORMNTIONS MM TYP WAN | UNIT
| CAONRY, CARSELSD, CAREF=D i = =l [
ur =], = T It
o) Ner 53 Y 45 [
CAOM=S, CARSEL=(, Vpn s 2aV 0 50
|| P pilaaicher P nddicn e CAREF=1/2"2 nolood m - = = i,
P2 CANTAS and P2 ATA1TAZ Vi =3V 45 m
A C O ingdl . _ s w5 AT —
i eitig A0 =1 Ve =22y o Wer-1 W
B Cab=1, CARSEL=1, CAREF=1i
VRS Vislage ) 025 Ve 008 |y st st P2 AGTAT and WoosEawew | ol 034 ags
: Vor P2 AT A
PCAD=1, CARSEL=1, CAREF=Z,
Voltage Jf 0.5 - - node
Woktminesn) e Co i o ab F2.RCANTAT and Ve =22V Y o4&F D48 0.5
Voo P2 AICA1TAZ
PCAD=], CARSEL=1, CAREF=S [We-=s22V O FE) a0
'-l'.;q!r\.'.-r] Bk Figiira 7. i b s PR BT ASNTA and [
P2 AiCA1TAD Ta = BEC Voo =3V A 453l el
Worfua] il wolligs Ssi Mola I Voo =22V =30 3|
'.-'|-:7| nput rpssess AR W = 22V 2 T Td] my
T, = 3550, Owardres 10 m, Wilh- Voo = E2 W 130 210 MK}
e Fiflee CaF= Voo =3y K] h1] 240 =
lrmeponss L) ——— -
T, = 2500, Owardrrea 10 m, Wilh Voo =2 1.4 1.8 1.4 a
filla.  CdfFaq Voo =3V ns 1.8 T
T = 2570 Voo EE2V 150 @il 00
Cramrdnva 160 mid st fillee ]
[o T WMo =3 B 134] 240
|-|r|l||l.|1n1|l| HL}
TA-EE WMo =Z2dW 14 14 14
Creardriva 100 mbd, wath e CAF a1 W = BY o3 1.5 25 s

-22-




o

kit

207 301 0571-88259199 www.lierda.com
630 I G50 | |
\ Voo =3V Vop=22V
= 600 \\ > 600 ™~
; \ ! \
5 Typical Lﬁ \ Typical
-
@ 550 \ E 550 L
g \\\\ 5 ™~
: ; ™\
T s \v 'IT 500 \\
[ g \
= £
i TR
= ¥
= 4350 = 450
400 400
—43 25 -3 135 a3 53 T3 a5 —-45 -I5 -3 13 a5 595 Ta a5
Ta - Free-Air Temperatura - "C Ta — Fres-Air Temparature — “C
6 V(RefVT) vs Temperature, VCC =3V 7 V(RefVT) vs Temperature, VCC =2.2V
UV vee
Dog! CAF
o —— CADN |
|
_____ -1
| Low Pass Filter| | To Intarnal
Modules
W+
'l'lll— | I
| I CACUT
) I I I Set CAIFG
» 5®
L___'____.! Flag
1= 2.0 ps
8 A
Crverdrive VoaouT
_I 400 mv f
A" .
v+ —Pl Lresponsa)
9
POR/ BOR notel 2
PARAMETER TEST COMDITIONS MIN TYP MAX | UNIT
ld(BOR) 2000 | us
VCC"SEH:I d¥epfdt = 3 Vs (zee Figure 10 0.7 = l"'rI'B_IT—:l v
. idt = e i ] i | .
Vi 1T B rowrout e .dt 3‘.1'.5 EE= F.i;ura 10 through Figure 12) _ 171 v
Vs B 7] d¥opldt = 3W/s (se Figura 10) 70 120 180 iy
b ) Puls= length needad at RSTMNM pin o acceptad resst intemally, 7 =
|raset) UI:I: =22y H
MOTES: 1. Thecumentconeumption of the browneutmoduleis alrsady includedin the o current consumption data, Thevoltage levelVig 7y

* Vhys(B_IT-) 85 1.8 V.

2. Duringpawerdp, theCPUIbaginsccdaexecutionfalowingapericdoftgnp ey aftec o =Vip T *Uhylel T} ThedefaultDCO
settings must not be changed until Vi “VI:I:I'mln,u Seathe M5P430x Txx Fa-n"n'yl'_-'sers Gurden’SLﬁ.LlEllP—Ill far m-:ra infarmationon

the brownout=WS circuit.
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F 3
Vee I——r————F+————5
;hya(B IT—)
YiB_IT—) ¥
VzCiStart) T ....:
BoRy
1
v -
t d{BOR)
10 POR/
WV
CC M
L T T T IV =p
Vec =3V
typical canditions ]
1.5 t =
= R ul : :
: i i
e ] ]
8 f
£ W NI I 1 1
= 05 CCiming :’ : : :
[ 1
[ 1
[ 1
0 H H >
0.001 1 1000 -:1 ' 11 H
ns ns
tpw — Pulse Width —ps tpw — Pulse Width —ps
11 Vee(min) POR/
SVS /
PARAMETER TEST CONMTIONS L MR R UNIT
P AW pobdt > 3] Wirres (soe Figum 13} B 15} [TH]
1R} dip i = 30 Wime 2000 =
Lk S S SVERCIN, pwich hom VLD = Qe VLD a ll, Won = 35 1 1241 [TE]
[— Wb a oF 12 pm
g ) WL a 0 WVine'sd £ 1 Vi e Figure 13 158 17 W
L | Ll a0 1280 e
Wit 5 3 WV (ees Figum 13) ViD= % id VIS 1T=] Visys 17}
Vrym{_1T=) (000 A 0008
Wit = 3 e (s0s Figua 13, Exiemal wofiage apoid i .
an AT WO =15 a4 b i
Ll = ] 1.H 1.9 215
FGEF 184 2.1 235
Ly Wi & U5 2.0 2357
WO = 4 FRT] 23 248
YLD = & 224 24 21
L ey 213 25 2.7
Wioridt £ 5 e (ane F 14 and F 144 ot S b —
Ci i & T i® FEum 11 & v 14 - = = -
Vi 3 D=2 258 28 £l ,
WiD =& Fa L] FE] ERE]
WL = 00 bl e | ] 139
WD = 11 2 04 32 343
WiLD = 42 ERL 135 3541
WO = 1] A2 15 2.7l
WLLk= 14 A4 an FE
Wt £ 3 s (ses Figune 13 and Figuna 14}, Exsarmal . )
hage apoliod on AT WLl =15 1.1 1.2 1.3
IoCEsya] A P 6 A s 3
(i kst 1) wlliw b Voo =22 Wd W 10 1= i
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& Software sets VLD =0:
SVS is active
Aoc
Visvs IT-F
Visvsstart)
Vie 11-)]
Veoistart) ™
Brown- o
Ercewwnaout
=" Region ™ - out
Brownout ? Regicn
1
o >
SVS out WBOR) tyiRoR
c1“ & ! ! = =vs et is Adive From VLD = o Vos < Vg 1, 4(BOR)
0 HEl >
T Wisvson) [ )
Set POR ' i JISVSR)
1 — — e —
undefined
1] >
13 SvS SVSR
A 1 1
CCd ME tpw -
IV — e -
1 |
I I
1 1
2 : :
Rectangular Drop i i
15 ‘.ﬁ'-- Veoiming-f--—— % . '
1 1 1
= i Triangular Drop i ! i i
/ L Pl
£ T T L
£ > e
£ 1ns 1ns
0.5
v
CCh -t P —
v
a
1 10 100 1000
Lpw — Fulse Width —us
Voo mine
1 >

I‘_tf_m_tr_";

t— Pulse Width - pus

14 Vce(min): SVS VLD=1
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DCO
PARAMETER TEST CONDITIONS MIH  NOM  MAX | UNIT
. Moz = 22 W {108 {12 AL
iDcooa) Flogd = 0 DO = 3, MO = 0. BOOR = 0, Ty = 25°C reerT e —o] Mz
1 Fge = 1. DCD = 3, MO0 = 0, DOOR = 0, Ty, = 25°C v ol L Sa "2 e
{DCOA3} = o B ThAT Ve =3 0.14 018 0.22
1 Fgy = 7 OCD = 3, MO0 = 0. DOOR = 0, Ty = 25°C AT 2Ey L — el
|DCo2ay ga =5 ULLIE: TE TR AT Wi = W 0FF 038 034
I Flgg = 3 DO = 3, MOD = 0. BOOR = 0, Ty = 25°C b=kl =l - Sl
|DCoa3) gl = 3 OO0 =3, 0 T = 0 Y 0.7 047 .56 '
| o ) . _ Ver = 2.2 0 orr osa]
DCoa} god =4 DCO =3, WA0O0 = 0 DCOR =), Ty = 25°C Y T 075 580 I
, o ) . _ Ver = 22 1 1.2 1.5
IDCOSa) gal =5 DCO =), MO0 =0 DCOR =0, T = 25°C Voo =3V . A 15 Wiz
| Ry = B DD = 9, MOD = 0. DCOR = 0, Ty = 250 dop =22V 15 = 221
|DCOE3) sl y # o CIRT A Voo =3 163 20 28 )
, e Ver = 2.2 24 23 el
(D007 o ' + Voo = av 27 32 aes ’
IDCEMT} | Pasl =4 DCO =7, MOD = 0 DCOR =, Ta = 25C vog=22vay ['DC40 focodn Tocodn |y
¥ e K " |
1 Fge = 7. OO = 7, MO0 = 0. DOOR = 0, Ty = 25°C A t2Ey : 22 il
|DCOTT} s = et = - i i Voo =3 44 4.9 5.4
SiRgai] 5p, = fetgels 1 fetgel Vep =22WaY 135 1.65 2
Sy Spoo = inoo+ { foco Vop=22Ma 147 112 1.8
Tempaaturs dill, Rggy = 4, D00 = 3 MOD =0 Voo mEd W =131 =38 =040 .
Dy isoe Note 2) Ve =3V T
Dy ﬂﬂ\:ll:ﬂvﬁc vanabon, Ry = 4, D00 = 3 MOD =0 Npp =23 WY 0 5 | sy
I —
Max < fococLK
] foco 7 \\\\\w
E Min| T
z
=
£
]
H Maz
* fpco O X \\\\\\\\\\\\\&
1n, e o)
) I I A I
i 1 1 1 1 1 1 1 1
2 3 VooV Fo " a2t s als e sl g
15 DCO
DCO
° fDCOx0 fDCOx0
° Rsel(n) Rsel(n+1) Rsel0 Rsell ..Rsel6 Rsd7
e DCO DCO0O DCO1 DCO2 SDCO
° MODO MOD4 32 DCOCLK Fdco+1
fdcox 2MOD/32
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LFXT1
PARAMETER TEST CONDITIONS MK HOM  MAX UNIT
| i XTE=0; LF ecilalo salwctod, Ve = 2.3 WV 12 -
RCIN Ietigrted il cpsclines [T necilonor saledind. Vor = 2.2 VI3 W 2 P
| XTE=D; LF cacilloe seoecied, Ve = 2.2 WAV 12 .
Hoour  Integrated ouput capastanse [ rilanor sakecind Vg = 2.2 VI3 W 2 v
KinL i lirsits o X, XOUT W s 22V Y Vigg DExvpn | v
KHH VMoo =22V 08 = Voo oo W
XT2
PARAMETER THST CONDITHIRS MIK MOM  MAK UNIT
Epp  Imegrated ingul capaciance Vo= 22V ] pF
| Nponym _ Imegrated oulgul capackance Npp =22V ] pF
Kt Inpat firwais @i KIK. NOUT W= = 22V Vigg n2uvpe | v
L VEs= 22V 0B = Vs Vise W
USARTO,USART1
PARAMETER TEST COMDITIORS MM BOM  MAY | usIT
Voo =22y W0 4w Bo0
||5qm' RT"W i
fix) OLEA rme Vpp =3V ]
12 ADC
PARAMETER TEST CONMTIONS MIE MHOM  WAX | UNIT
Mg aned OV are conneciisd Ingather
Moo Anplig supphy willags Adge and [Wge are conreciad iogeie 2.2 ia
Yidusgh = MiphEe =0
REFZ 5% = 1w 257 builHnrederencs. |3V 4 35 24
Posiie ulkin reference® | e s £y = 0or 1.5 bulkin rderenca. | 23w
wislia g gl | i 144 15 s8] V¥
WREF+) % WyREF+mas aw
YREF+ REFZ 5v =0 hREF+ 5 Tm& 2.2
Fosilie buil-in refaranca,
. REFZ_BV =11 + 5 05ma, v L
ANt e g = MREF Ror, + 0
REFZ_5W = 1, hygers = TmA VREEs + Dig
Losad-cuirmani ol of Wisep aFv Qi -5
WREF+ v I | ™
IR Fys = 5000 g, +1= 100 p 22w i) L
Aoy inpet vohage ~0.T5 Y
Lead-cumeni regulaticn | REFZ Sv =0 aw +2
WiVREF)= VREF+ timing! Wy Fy® = 500 i £ 100 A
A by el volaga ~1.25 4 3N 2| LsE
REFZ BW =1
e F e =100 A, = SO0 wh,
Lioaad camrmng o 5
DL [VREF Y+ +|H...-Tm 'n'?gﬂﬁ ax ~0.5 % VREFs E}EIII'EF M ]
RE! Ervir of comsansnn resull < 1 LSR
Fusdievs anlaina
WREF+ raference voliags inpul YaREF+ * VREF"aREF- [ Hats 2] 14 Voo | v
Fegabws aelarnal
VREF- MuREF- | oirence volage Input YaREF+ * VREF_VaREF— (e hote 31 Ul 2] v
VarEF+ — Ceflererlial satmmal
VaBEE: * VRAEF_Vap EF_ (500 Moby & 1.4 el B
VREF—MaREF—} relerence wkage inpul eREF REFvaREF-| I AL
Al P G0 1o PE TIAT Jerminale. Analog inputs
VP8 xihx) :"““Im;"::r saiecied i ADC ZMCTLs regster and PESe =1 0 vl v
nga 0e=xT l"l‘-'ﬂ'E_E-l"'HIFEM*I‘IMEI
Opersting supply oarent | lanceacyLy = 540 MH: 22V ons 1.3
lancia inlo A berminal ADCI20H = 1, REFOM = 0 A
[ Bota &) EHTO=(, SHT1=0, ADC 20 =0 aw 08 16
Operating supply oorent | Tanc 1oLk = 5.0 MHz
EF+ Nl BV G arminal ADCIZ0M = 0, 3N 05 cE| ma
{maa Mol T REFON = 1, BEF2 &5 = 1
lapCapcL = 5.0 MHz 22 08 o8
v oy |UESES -
I REFCIH = 1, REFZ &Y =1 3y 05 oA
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12 ADC
PAHAMETER TEST CONDITIONS MM  FOM BULE | LINIT
Shatic ingasl custent
IaREF+ {558 Hote 2) I sWpmErs S Vigaos ZINTHY +1 1T Y
Static inpul cusrsnt j ]
WREFVEREF-  gen bines 2) 0% = VeREF— 5 VAo Z2vmay £ pA
g i il REF TN =1
CWREF+ VREF+ {eee Noe 3] [hemlk < hREF+ S WREF |+ s NN s 1o WF
_ Input cagacilancs Oy on barminal car be selected al on
Gi {508 Nota 4) i, P o rav ) wf
g WAL O v
Zj ranceses Hoe 4] OV = Wiy S Wi v SO0 L
Femperalues cosficiant | hyREF)+ = 8 conefani in the rangs of . , —
TREF+ of bl -in referance 0w < hREFT* 5 1 mi EENIY 4100 ( pp
12 ADC
PARAMETER TEST COMOITEINS U] HOM AKX | UNIT
Eartiha e of imlerral
by REF) =I].5|T|.ﬁ.\'.'rl.l|qE|:+=1[l|.|F
IREF[CH} rateranca vallige (s | IPEFR # 17| =
Figuma 16 and MNota 1) VREFs « 15V Mo <22V
Errorof comsersion resuh < £2 LEE o
NNADC1ICLE} (g, Tall COPASIGSON NESU L Takdn with v ' 5 MHz
AADCIBTLK]) = SHz)
ADCHZDN =0 [NADCI2CLE) a2
IADC1Z08C) FADC 1208C]] . a7 62| Mz
O e S YEWEC S ANDC - 239
Comnsharadoe fimee Cofiii « 25 jiF, inlesral pecilabor, . 208 151 11
fses = 3.7 WHZ 10 6.3 MHz
ICOMVERT - -
By i min) = VG S AT Cymand 138001 20N
Conyarsiom me Enlerrml [anoqzoLe fom ACUE or MOLK of " us
SMCLE: ADCIISSEL = © fporacLi
'EIE"':!E Earifia G of e A0C .!r_qEI,._.-“ %%, - " Irreac) D30 Moln 2 §00 ne
VA min) SYACE VMBS mee) | aw 123
— —— Rifaource) = 400 01 2j = 1000 ik .
L= 3 p 23 | w0
= F‘..mpﬂ.!.l:-l':-.-l:mm ]
CVWREF+ g
100 uF +
10uF + t{REF(OMN) - 0.66 x CVREF+ [ms] With C[VREF+]in uF
1uF T
B L } ]
1ms 10 ms 100 ms  tREF(OM)
16 Tref(ON) VREF+
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12 ADC
PARAMETER TEST COMDITIONS MIN  NGM MAX | UNIT
1.4% = (W, =W -, min < 1.6 +2
El:l:l Imt=gral linsarty emor WoREF+ REFVeREF) - 223V LEB
1.6V < Vemper+ —VREF-VeREF-] Min < VAV #.7
Differsntial insarity | (VeREF +—VYREF—aREF-Imin = (VeREF+—VREF-"VaREF-
D arror C{VREF+) = 10 uF (@ntalum) and 100 nF {caramic) 22Viav H| LS8
(VaREF +—YREF-VsREF—Imin = VeREF+—VREF-V=REF-).
Eqn  Offset srmor Intarmal impedances of source Rj < 100 00, 223w +2 +4 LSE
CVREF+) = 10 pF {tantalum) and 100 nF {zeramic)
’ (VeREF+—VREF-VaREF-Imin = (VeREF+ - YREF-VaREF-).
B (Gainsmor C(VREF+) = 10 uF (tantalum) and 100 nF {caramic) 22viEv 11 2| LB
Total unadjusted (VeREF +—VREF-MsREF-Imin £ (VeREF+ - VREF-"V=REF-)
L E— CIVREF+) = 10 pF {fantalum) and 100 nF {ceramic) 22V 2 48] LSB
12 ADC Vmid
PARAMETER TEST COMDITRINS MM kM MAK | LIKIT
. Operating supply curvent imic WaErow = 0L INCH = Oah, 22V 40 121 N
SEMSOH By Wil (S0 Mol 1] ADCA 20R=HA, Ty, = 25°C 3w o0 wen|
" ADCTA0M = 1, INCH = Ofh, 23V =an BAGGN i
EENSOR T, = 0°C 3 WiE  UER1S%
23N 355 A5549% ]
ToSEMSOR ADC1208 = 1, IMCH = 0h = 395 3mmn| ™
.  Bamgda lma required i channa | ADC120M = 1, INGH = 0Ah, 24V bl
SEMSORmamale]l 4 g e | aan Rihe 3] Erviw ol eiprvesramn resull S 1LEE |3y w0 he
.o | ADC30M = 1, BACH = 0BR, 22V WA
LYY T Cuwmank inlo dwider al chanral (e blctm 3 T i [IE]
ADCTA0M = 1, INCH = 0Bh, 23V 1.1 1180 04
N dividar o ch 1 i . "
Vi A divider ot channed 1 i b 05 2 Vi iy 1.5 1502004 i
- Cvelima il cranal 11 s selectad | ADC120M = 1, IMCH = 0Bh, 2aW A -
a0 [ET R C T Ervow ool cnwrredrann nasull = 1 LEE | 5y Ty
12 DAC
PARANETER TEST CONDITIONS Ve MM TEP MAX | Ut
, i Moo = DVoo. ,
L Arabog supply volape Mg = DG =0 2.5F 360 L)
OAC ZARPa =01}, D&CIZR=0
233 TBO TBD
[AG1Z_xOAT=0800h ¢
DAC1zAMPe=Z, D& 12IR=0 i A
OAC1Z_xOAT=080%h -
Sy Corrarl OACTIALIPE=I2 3, 4], DAC12 =1 -
; W | T
oo (e Mobis 1 @ 2) OACTZ_«OAT=08000 Wamer+SVREF+=AVDD LIV 50 BU A
AL ZAPe={ 5 6], A TAR=T P -
LIALTE sLIAT=0I0h, Wy REF+"VREF+ =V 2NN £ uo
OfC ] 24Py =T Ci2IR=1,
2. TR TBD
OAG1Z xDAT=0800h, VaREF+=VREF+=M¥O0 : -
OACTE_oOAT = BO0H, WpEp = 1.5 5y
P Pasaai dugply denailivity Al = A0 . |
(e Molis 3 and &) OACTZ sDAT = Boh, WREp= 15 ¥ or 25 -, - o
Aliee = 1 Dl ’
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12 DAC
PARAMETER TEET COMDITEDNE Voo MY TP Wa&X | LT
Rzl uticn |24t Monarioni] 12 ]
Wraf = 1.5V of B 558
Intsgral nonlinaanity DACI2ANPY = T, DAC1ZIR =1
" {50 Mot 1) Vogl = 1.5, 25 W e BpD Wi ®a| =
O&C128KPs = 7, DAC1ZIR =1 b
Vgl ™ 1.0 or 8oo -
8 F 2.2
Deferanial nonirearty DAGCTRANF = T, DACI2IR =1 ) -
DML -4 L
[ izt 1] Vrah = 1.5, 25 or My "
OACIZAMES = 7 DACIZIR =1
raf = 1.5 o B a3
Oifsed volage mis calilva. OaCizAkP = T, DACIZIR =1 .
i |
i (el Motas 1. 2| Wrgl= 1.5% 25V AVDD .
Epy DACTZANPY = 7, DACI2IR = 1 ’
-y
Wl = 1.0 or Ao a3
Oised voliage with calibra- | DAC 1280 = 7, DACIZIR = 1
215
A (e Molas 1, 2) Vgl = 1.5, 25V or MAon "
OACTIAMP: = 7, DACIZIR =1 ¥
'*:EE-I'“T it aiTOT Wi -
furs coeficem 2.5 M3 UM
| rann Pl 1]
Ec Gain &mor (S Moo 1) 2.2 1350 | WFS
Gan Demparung Coem .
i 230N i pmC
T cienl {sae Mote 1] i
Teres fox s . OACTE whimgsd I/ 50
I iy o (b = = -
Al Cal o M 3} D&CTE chimp=d 5 I 8.0 me
DACTE chrig=4 8.7 250 1.5
DAC "-’DLIT"
DAC Output y aces, e
Rl pad = 02 R+ * 4096 — T T T T T = o
o Ideal transfar
A o furction |
z |
Offsst Emor |
Cload =100pF Positive | .
. el
Negative ] . DAC Code
17 /
12 DAC
PARAMETER TEST CONDITIONS VGG MIN G TYP  max | uwir
RLgad= 2 kL Vi =AVCe,
Load 1 VeREF+ = AVCD e
DAC12_xDAT = OFFFh, DAC12IR =1, 2.2V = 1D3 Moo
DACIZAMPx =7
No Load, Vegep+ = AVie,
Ot It
Vg n:o:c- :'ge rands DAC1Z_xDAT = Oh, DACIZIR =1, 2.2V ] nozs| v
(=== Nata 1) DAC1ZAMPx =7
No Load, Weperp+ = AV, o
DAC1230AT = OFFFh, DAC1ZIR = 1, 2.2vav - Aen
DACIZAMPx =T ’
CLipAC12Y DAC1Z lcad capacitance 2,203V 100 pF
RLiDaci1zy DACT2 load resistance 2.2v0EV 2.2 ¥
Cutput Resistanes Rload= 2 k2 VouriDaczy< 0.2V, 2 vV 200
UDUT 0.2 ar DAC12AMPx =2
ROPIDACIZ) |y raBvoo-0.3v Rl cog= 2 KOV AV e-0.3V | 2.2V | o
(see Figure 18) |0 TVEC0. Lioad oiPiDAC 12" .
Output Resistance Rl oad= 2 ki 2 2uRy 4
0.3=Nour=Ave-0.2V | 0.3V e VopiDactz) = AVoo - 03V ’
MOTES: 1. Data iz valid after the affsst calibration of the output amplifier.
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12 DAC
PaRAMETER TEET COMDITIIME WG M TYP MAN | UWKT
QA2 =i, jaee biotws 1 and 2] 2B Aicc Moo
Refererce nput volags A s02
VEREF. 1age LIRS v
DACTZ =1, [see holes 3 and 4] 2.3 T o
- - - DACIZ DIR=1.0ACIZ 1R = 2.2 - . - -
WJ:I‘H;-.;';I I:-E:IFp:.._.l_,::,;'.'Ic MsEanc? 'oactz_oiR=0.0ACIZ_1 IR =1 23N
7o * i DAC1Z DIR=0ACIZ 1 IR = 2.2 20 L]
Romioaciz_x) &k
Max4—— — — — — — —| |——
" A R pad =
REF+ 1
—_ AV o I
= ' L
1 | |
VeREF+ I
OP(DACT 2.x ClLoad= 100pF Min !
DAC12SREF1 —p
0.3 AV 0.3V VauT
DACT28MPx |
AUCC
DAC12IR
18 DACI2 x DAC
12 DAC TA=25 19
PRSI THE TESEF COREHT EH S = [} e [ Ee 1T
— R — OACHE mhmpel — {2, 4 4] = BN T&D TAD
— oo |DAC Y | DACE RAmpED - {5, 6] 2 2V T80 TAD| s
T Ereryay 4 +0.5LE8 = =
DACHE whimped — T = IS T8l TAD
P OAC T whArmpeZ T Vi3V TaD TAD
Eaming OACIZ <0AT = : ...I: mp=e .:.-: .-. . :
IgFg Sk . DACTE chmp=3,5 T I o THEe | s
ks DT whimped BT 2 I Tan Tao
EaTing D12 EDAT = LIAL 1T =& mp=d & oy THLE
Igjo.c) e, aeela e 408Es - AFBh DACET himped, b 3 T TaD T
2o padk EF3h—s COB8— BFSh | OACYE whmgsd BT T I TAO
LIALTT hmped & o = [
DAC1Z «DOAT = — — = . -
sl Slaw bima . DOACHZ whrmped, D 2 I Ln0 ign
DAL A&mp=4, B T F d
OAC1Z_sDaT = DAL ud mbimpad > T 5
R ey ca0e IR A0 AP | BACEY xhmp=] 8 3 S a8 shla
1ol
BPRh— COBE— BPEh | DACTE shimped BT 2 IS 25
ROTES: 1. Shew rdile bppled |6 ol volags @teps == D00y

) |
1- DAC12_«DATX2- DAC 12 xDATX- DAC12 xDAT

VouT

Glitch

: +-12LEB

+—1/2 L5B

_______________ J— Cliogd = 190pF 1
RopDacizx " \
> O >
teatial H temttaHL
19
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1— DAC’12_xDAT><2— DAC12_;<DA'I><3— DAC12_xDAT

VouT
20
12 DAC TA=25 19
PARAMETER TEET CONATIONS VEC | MM TYP LT
DACIZAMPz = 2 {sas Notas 1, 3, 5) 23vAv 7
EMR Edgrnal 4 nedsa ralis DACTZAMPz = [3, 5) (e Hcta 1, 4. 5) 2% 72 dE
DACIZAMPS = [4, 6, 7] (30w Notas 1, 4, 5 PETET 72
OaC 1Py = 3 dupe Mosas 1,2, 3 5) 3 =51
EINAD mm’“ DA 1 ZAMIs = (3, 5 (3 Hetes 1, 2 4, 5) 2 avavy &l 4B
DACTZAMPx = (4, & 7| (36 Notes 1. 2, 4, 5) 22V &0
DIACT2AMPS = 3 jame Mot 3. 5] 2V -8
THE Total harmonic disioriion | DAC12AMP = (3, ) (sen Hols 4, 5 22V -8 dE
DACIZAMPx = [4, & 7) (364 Nota 4, 5) 2390V —&0
DACIZAMPz = 2 jsas Nota 3. 5] FETET 78
EFDR CPous e a1 TAMPY (3, 5} (sea Mola 4, 5) 2o 78 dB
- DAC1ZAMPz = [4, &, 7) (468 Nota 4, 5) 23V 78
DWCAZAMPy = [2, 3, 4), DAC1 28REFK = 2
_ DAC1ZIR = 1, DAC12_xDAT = 8008 T3 | 400
A _sem 3‘$:$ﬂ:¢=n Wop | D RCT2AMPs: = [5. 8. DACIISREF. <3, 2wy | o ez
DAC1ZIR = 1, DACT2_xDAT = 8008
[sen Figure 21) DALTZAMPE = 7, ARG Z5REFs = 2 I
DAECAZIR = 1, DAC 12 xDAT = &0
DV 12_GOAT = B00h, Mo Load
DAC1Z 10AT = BEv-=FTFh, By gaq = 32 22w a0
ipwriz oyt = ks & 050 duly oyce
Lranral 1o cranmes mrossialk GG O0AT = BiEvi—mF FFh, By e = 3L o
{8 Moke T and Figure 23) DAL T2 1DAT = B00h, b Lead LI -0

Dtz oouT = i0kHz ) S00E0 duly cych

VeREF+

Dc

21 3dB
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[RILEN o ;

Moduls X N

Qo

i P [ [T " oH
S

P1IFG.x

Inilrrisgd

Fleg PIEEx

P15ELx
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R oad
lI:I oad
DACTZ O Moo DAC12 «DAT 080h X 7Frh X 080h ) 7Frh ¥ 0G0k
DACO 2
vour ik : :
o | = 100RF
Veer > ¥ DAC1Z youT
Rl gad
I oad v
DACT2 1 - Moo Voac1z_eouT S—
DACT 2 i froggle—M
____________________ Clegd= 100pF
22
JTAG
PARAMETER TEST CORMTIONS Wop M MOM WaX | et
Il T TCH Trag — — - MH
NTCH] JTRG ey - LAY - = "
iy m ERY [ 141]
Pullup receston on TRS, TCE, T s Mile 1} il a5 &} ] [5+]
-.'i;:.:rg:. -==|-F’|Ii.,"b‘ﬂ-".-ll_]Hllll'llHllllH-!kmIl:llt:llll'l a5 Wy
Toy = 23
ViR I‘;”":-""-'“n Fussa-bikve woilaga, F versons (sos Mo 3) 6.0 )
i Suppiky oumenl on TDH sith fisa biown 100 | ma
Fa Tieraa b bdora tha Tose 1 e
boo-PS Fraprsions orly Curmant Tram DV = whis [ograimiming is el 2T WAEW 3 5 T,
lr = (5o Moy 4 Curmait Trom D whs aiike 5 e 2T WEE Y 3 5| ma
L0 B gL
¢ L PR Ean e o for 107 Cpthas
e ) -EriGne
fbnriion) ™ [ Gata retenton T)= 265G ] years
P1 P1O P17 /
PISELE ——————m—m
P1DIA S g—————————
Dirsetian Control
F s Module
 Pad Logic
ogl P NTACLK .,
PROUTS S
Maodule X DUT —— G
B PTG
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PnSelx | PrOIRx Fﬂgﬁ“ﬁt PROUTx | MODULE X OUT | Peidx | mMODULEX M | PriEx | PriFG.x | PriEs.x
P Sal P00 PR G PAOITD Dh'gg PG TACLET FED | PAUFGD | PIESD
PiSal1 | PiDE 1 iR PIOLIT. A Gk sigrall [ZTTTR] CCoaT PE | PAiFG. | PIES A
Pigalz | PRz PIIRZ FO0LIT 2 Gt egrall P1HZ Conat sz | EurGz | Puesz
FiEal 3 Fi0iR 3 PICIR.Z FHOUT.3 Cul2 signall FP1IN.E coat MIE.Z | FIIFG.3 | PIIESE
PGl 4 Pi0IR 4 PADIR 4 FAOUT4 EMCLE PN 4 LiFii s MEA4 | PAIFGA | P1IESH
Pi5al 5 Pi0IR 5 PIDIR S FHOUTS Caitd hig-\HIT PN S i MES | FIFGS | PIIESS
P15al B P08 FICHR & PROHITS Carl pg-nIT Pl & urniEmd PES | PUFGE | PIUESE
Pi%al ¥ P07 PR ¥ PFROUT Ol mﬂ‘ Pk T uraEs Bl F | ERG.T | PIES ¥
P2 P20 P22 P26 P27 /

_
FROUACLE

FLAUTAINCLE
PLICAOUTITAS
PN, &« B FLAADCICLEDMAED

PR.TITAD
== 1 ’
parax - PEx [ gn Lo fiom T'i CAPD.X
—{= g Edge .
PRIFG.x Sut Sl
Fing .

PISEL.%
Prnfelx | Prlifs Fﬁ;_W“:FHEE PnOUT.x | MODLALE X OUT | Puid.x | MODULE X M FniEx |PniFl.x | PriESx
Fissl | FOIR G ARG PFROLTO ALK FHH & vrnnsd FEE G | F2IFGO | FHES G
Pl i [ErisllE N ] BADiR PROUTA DAlge Prdibd, 1 IHCLKE BEE 1 | PFRG T | PRIES A
Pl ¥ PR 2 PR F2OUT2 I'.ZP-I:':lIT P32 CConE FAEZ | PRNGZ | PIESD
Fitsls | PIOIRE FAMNAE F2OUTAE ﬁnmit:LH:* FIHHE DMBAED® FEES | F2IFG & | PHESE
Fital 7 FEOHRLT FAEDA.T F2OUT.F [T ﬁgﬂﬁ FEHM.T? uriisad FEET | FAIFG.T | FHES?
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P2 P23 P24

P2SEL ] B—y

PRl ———

Direction Control s——
From Modulo

FZOUTI ®

Modula X OUT

PiN.3 w—

FE.HCANTAN

A

- Bus Kooper —
Madula X 1M q D T
PF2IRG.D P2E.A
o ﬁ-—- CAPD.3
P2IFG. - Comparator_&
! P'.i.‘GiAE:.
Flag FIES 3 CAREF ; : I
PFI3EL.] CAE
CCiiB ' "
" To Timer A3 =:j i
E Reference Block
P2SEL.4
intorrupt P2IES.A

P2IFG.

I::lr-—--— Q
F2IR0.4 F2E4

Ill:ll:ll.ll-lh'.lH-'-Il ] Bi

P2 m—g
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