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ThEe FHERE], MSP430F23x

XIN/  XOUT/ P3.x/P4.x
XT2IN  XT20UT DVCC DVSS AVCC AVSS P1.x/P2.x P5.x/P6.x
Ny 2 SRR IRVl RRURRpRVRYE GRS RNV 2. S £ .- N
! ]
! ]
! ]
' ACLK !
! Oscillators Port Ports ]
! | Basic Clock Flash RAM ADC12 P1/P2 P3/P4 [
! System+ | OMICLK 12-Bit P5/P6 !
! —p 16kB 2kB 8 1/0 |
! 8kB 1kB 8 X !
] Channels Interrupt 4x8 1/0 1
: ¢MC|—K capability |
i i
! ]
V] 1eMHz MAB '
' CPU A |
b | ncl. 16 < MDB '
H Registers A :
! 1
: ]
'
! ]
: Emulation < * < < < < * H
1 = *R'f&‘f.“;ﬁ'é? Timer_B3 usciAo | |
H Watchdog | | Timer_A3 UARTILIN,| 4
! JTAG <_ BOR MPY’ WoT* R63 igt%rs Comp A+ IrDA‘ SPI :
1 | interface gl |SvsisSvM|| MPYS, ) 3CC Shadion” P H
] MAC, 15/16-Bit | | Registers F?e gw léglCllgg '
] y
! MACS '
! ]
! ]
! 1
! ]
U |
RST/NMI
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XIN/  XOUT/ P3.x/P4.x
XT2IN  XT20UT DVCC DVSS AVCC AVSS P1.x/P2.x P5.x/P6.x
e 2--------47----1¥------,¥-----$,------ R ¢ I
] ]
! |
i i
H ACLK 1
]
: Oscillators Flash RAM ADC12 Ports Ports |
] Basic Clock | spmcLK 12-Bi P1/P2 P3/P4 H
SMC 60kB 2kB it '
] System+ [ 56kB 4KB 2%8 1/0 P5/P6 H
: 48kB 4kB ch 8 | Interrupt 4x8 1/0 [}
! MCLK 32kB 4KkB annels capability '
| .
! 1
]
1| 1emHz MAB :
| CPU A '
: incl. 16 MDB ]
H Registers < A :
| |
| i
]
| < A 4 A 4 A 4 \ 4 A 4 \ 4 \ 4 A 4 '
! | Emulation
H < Hardware Timer_B7 usciao | | usciat |
: P Watchdog | | Timer_A3 ce UART/LIN,| JUART/LIN,{
g WDT+ - 7 IrDA, SPI'| | IDA, SPI'| 4
i |n£§aece D sv%?sﬁ/m MMPF\’(YS’ 3CC Registers, | | Comp_A+ !
! MAC, 15/16-Bit | | Registers | | Shadow usciBo | | usciBt |
H MACS Reg spi12¢ | | spi, 12¢ :
| .
! 1
! 1
Y
RST/NMI
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DhEe FHERE], MSP430F24x1

XIN/  XOUT/ P3.x/P4.x
XT2IN  XT20UT DVCC DVSS AVCC AVSS P1.x/P2.x P5.x/P6.x
2 2 # $ $ % 2x8 4x8
PR "t (PR VNPV ISPV GNPV PP (.- R K .- N
] [}
] ]
] ]
! ACLK '
! Oscillators Ports Ports :
I | Basic Clock | swoik | 7" RAM P1/P2 P3/P4 H
H System+ > 60KB 2kB P5/P6 [}
! 48kB 4kB 2x8 1/0 '
! 32kB 4KB Interrupt 4x8 1/0 '
: MCLK capability '
] ]
] ]
V| 1eMHz MAB H
| CPU A '
1| incl. 16 < MDB '
: Registers y ¥ H
] ]
] ]
' :
H | — \ 4 A 4 A 4 A 4 A 4 A 4 A 4 A 4 '
1 | Emulation ]
' < Hardware Timer_B7 usciao | | usciat | ¢
H P Watchdog | | Timer_A3 UART/LIN, | JUARTILIN|
1 | JTAe (e BOR MPY, WDT+ rarSC comn ar | | OASPEL | DA SPUL
1 | Interface \gue |SVS/SVM|| MPYS, _ 3 CC gisters, p_ [
] MAC 15/16-Bit Registers ShRE,idow gg::llgg ggf'@é :
S e
H MACS 9 , , '
] ]
] ]
] ]
] ]
L e e e ———— e
RST/NMI
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£ 2. Wi FIhRE, MSP430F23x

K 110 B

Ey w5
AVcc 64 LA, 5T . ROy ADC12 Bl ke .
AVsg 62 BRI, #UfT. R ADCL12 B k.
DVcc 1 Hep IR, BT ATEHeE i d.
DVss 63 Her IR, T 9 TE S .
P1.0/TACLK/CAOUT 12 /1O | W% 11O/ Timer_A, B #H{&"5 TACLK %\ / Comparator_A i A\
P1.1/TAO 13 11O | BAZHF VO / Timer_A, Jfi#E: CCIOA fiiN\, L Out %ith / BSL ki%
P1.2/TA1 14 IO | JBHAAEE /O / Timer_A, ffi3k: CCILA A, W#: Outl #ith
P1.3/TA2 15 IO | B %Z 11O/ Timer_A, ##i#E: CCI2A N, Lh#: Out2 fijth
P1.4/SMCLK 16 110 | BAHCT /O / SMCLK 1554t
P1.5/TAO 17 11O | A% 110 Timer_A, B4 OutO it
P1.6/TAL 18 IO | iA%¥F VO / Timer_A, HA: Outl it
P1.7/TA2 19 /0 | @A%T 11O/ Timer_A, LL#: Out2 il
P2.0/ACLK/CA2 20 11O | BT VO I ACLK fitth / Comparator_A %\
P2.1/TAINCLK/CA3 21 /O | @F%F 11O/ Timer_A, INCLK Lfm4i(ES
P2.2/CAOUT/TAO/CA4 22 1O | A% 110/ Timer_A, #fi#f: CCIOB %i A\ / Comparator_A %t / BSL #1i / Comparator_A i A
P2.3/CAO/TAL 23 11O | BH %7 110/ Timer_A, #ii#: Outl #iiili / Comparator_A #i A
P2.4/CAL/ITA2 24 11O | BA % 110/ Timer_A, #ii#’: Out2 fiiili / Comparator_A #i A\
P2.5/Rpsc/CAS 25 1O | EFXFAMERHBEAE (& ST DCO ARFRIiZE) (il F 47 1/0 i\ / Comparator_A 4\
P2.6/ADC12CLK/CA6 26 110 | JBH % 110 4t 4h - 12 fi2 ADC/Comparator_A i\
P2.7/TAO/CAT 27 1O | B %= 110 / Timer_A, #i#: OutO fiithi / Comparator_A i\
P3.0/UCBOSTE/UCAOCLK 28 11O | iBH 7 110 / USCI_BO M i% 3 H 1 USCI_AO I gy A/ i
P3.1/UCBOSIMO/UCBOSDA 29 VO | J@fH%7 110 1 SPI R i) USCI_BO M#sfFa A/ #1F4th, 12C B30 1) SDA 12C %
P3.2/UCB0OSOMI/UCBOSCL 30 VO | J@fH%y 110 1 SPI AT USCI_BO MastF4tt /= #s k4N, 12C P SCL 12C i ok
P3.3/UCBOCLK/UCAOSTE 31 110 | JEH %7 I/O/USCI_BO I Bhisi N/, USCI_AO Masfhki%fa
P3.4/UCAOTXD/UCAOSIMO 32 1O | AT /O / UART #z T (¥ USCI_AO Ak Kditdt, SPI AT 1y M - B N £ B8 F4
P3.5/UCAORXD/UCAQSOMI 33 /O | EAXF /O / UART #EzU T USCI_AO BUCHIES A, SPI R T MBS Em i i/ 3 25 4N
P3.6 34 1o | EMHTF /0
P3.7 35 110 | @M% /0
P4.0/TBO 36 110 | @A%T VO / Timer_B, ##i#2: CCIOA/B fiiN\, L Outo #ith
P4.1/TB1 37 11O | @M %7 11O/ Timer_B, #i#: CCILA/B i\, L Outl fih
P4.2/TB2 38 110 | BA%T VO / Timer_B, #fi#: CCI2A/B ffiiN, M Out2 fith
P4.3 39 1o | EAH#T IO
P4.4 40 1o | EMHTF /0
P4.5 41 110 | @M% /0
P4.6 42 1o | @A 110
P4.7/TBCLK 43 110 | E%7 110/ Timer_B, M55 TBCLK #iA
P5.0 44 /o | @A%¥F 110
P5.1 45 1o | EAH#T IO
P5.2 46 1o | EMHTF /0
P5.3 47 110 | @M% /0
P5.4/MCLK 48 IO | AT VO | F AL 5 MCLK fith
P5.5/SMCLK 49 110 | A7 110 | T RS # SMCLK %t
P5.6/ACLK 50 1O | iBFA%F VO [ HliBhiE B ACLK #ith
P5.7/TBOUTH/SVSOUT 51 110 | EAET VO 1 ¥4 PWM Hewfi thih M Y1 £ = BEHT - Timer_B TBO £ TB6/SVS HL4i# i th
P6.0/A0 59 11O | @M% /O | B4\ A0-12 £ ADC
P6.1/A1 60 1O | BT VO 1 BiS AL-12 {2 ADC
P6.2/A2 61 110 | AT 11O [ B A2-12 A7 ADC
P6.3/A3 2 11O | EHHT /O | BlHi N\ A3-12 fi. ADC
P6.4/A4 3 110 | BAEF /0 [ Bl \ A4-12 i ADC
P6.5/A5 4 11O | BAHT /O | B4\ A5-12 {2 ADC

AL © 2007-2011, Texas Instruments Incorporated 9
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#* 2. Wi FIhBE, MSP430F23x (3 F 1))
¥ "
pre v 110 B
P6.6/A6 5 VO | B¥T 1O | B4R A A6-12 fii ADC
P6.7/A7/SVSIN 6 110 | BT /O [ Bl N A7-12 i ADC/SVS %t \
XT20UT 52 o] R RIRY B XT2 [k s T
XT2IN 53 I SRR A XT2 I N3 T
RST/NMI 58 I SAN AR . B 5 S IEARF R E) (N
TCK 57 I TRE Bl (JTAG).  TCK 4T 8 1 4m AR A 51 5 N EAR 15 I3 20 (B s A3 11
TDI/TCLK 55 I DA S N AR BN . SRR IS 22 0% 2 % TDITCLK .
TDO/TDI 54 VO | MREIRA . TDO/TDI ¥¥fw 4t 8l g FEEHR N3 T
™S 56 I WHARL IR . TMS FIE—N A8 n e A 4 A\ o
VeRer+ 10 I X A LR OB\
VRer+ 7 O | ADC12 Hf: i 1 51 [
Vrer/Verer- 11 I EEX PR AE U, B P S R, Bl SN 1 e M L () S T
XIN 8 I FT b RAR 28 XTL BN . AR TR B IR
XOUT 9 o T ARG 3 XTL it . ERAR s F R MR,
QFN #4548 AATH | AATH | 0K QFN S 3R A% % DVeg

10
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# 3. W TIhRE, MSP430F24x, MSP430F2410

WY N

prem vy 110 B
AVcc 64 IR E, B8, RN ADCL2 FBRLE ki .
AVgs 62 BRI, #UfT. R ADCL12 (Bl .
DVcc 1 Hep IR, BT ATEHeE i d.
DVss 63 Her IR, FUlhT. ATEHeE e d.
P1.0/TACLK/CAOUT 12 /1O | W% 11O/ Timer_A, B #H{&"5 TACLK %\ / Comparator_A i A\
P1.1/TAO 13 11O | BT VO [ Timer_A, #fi#¢: CCIOA fiN\, Hh#: OutO 4ith / BSL Ki%
P1.2/TA1 14 IO | JBH%F 11O/ Timer_A, ##i3k: CCILA fiA, LL#: Outl firth
P1.3/TA2 15 IO | B %Z 11O/ Timer_A, ##i#E: CCI2A N, Lh#: Out2 fijth
P1.4/SMCLK 16 110 | BAHCT /O / SMCLK 1554t
P1.5/TAO 17 /O | %Y 11O/ Timer_A, tb#: OutO il
P1.6/TAL 18 IO | iA%¥F VO / Timer_A, HA: Outl it
P1.7/TA2 19 /0 | @A%T 11O/ Timer_A, LL#: Out2 il
P2.0/ACLK/CA2 20 11O | BT VO I ACLK fitth / Comparator_A %\
P2.1/TAINCLK/CA3 21 /O | @F%F 11O/ Timer_A, INCLK Lfm4i(ES
P2.2/CAOUT/TAO/CA4 22 1O | A% 110/ Timer_A, #fi#f: CCIOB %i A\ / Comparator_A %t / BSL #1i / Comparator_A i A
P2.3/CAO/TAL 23 10 | JEH%T WO/ Timer_A, . Outl #ith / Comparator_A i\
P2.4/CAL/ITA2 24 10 | A% WO/ Timer_A, #: Out2 fiiti / Comparator_A i\
P2.5/Rosc/CA5 25 VO | BAHCT VO [ £ /M E A GE X T DCO FRAiZE) %N / Comparator_A fii X\
P2.6/ADC12CLK/CA6 26 IO | A 11O | 4t #h - 12 £ ADC / Comparator_A i\
P2.7/TAO/CAT 27 /0 | @A¥7 VO [ Timer_A, Lb#:: OutO #fii / Comparator A i\
P3.0/UCBOSTE/UCAOCLK 28 11O | iBH 7 110 / USCI_BO M i% 3 H 1 USCI_AO I gy A/ i
P3.1/UCBOSIMO/UCBOSDA 29 VO | J@fH%7 110 1 SPI R i) USCI_BO M#sfFa A/ #1F4th, 12C B30 1) SDA 12C %
P3.2/UCB0OSOMI/UCBOSCL 30 VO | i@fH%y 110 1 SPI AR USCI_BO MastF4ath /= #sfH4a N, 12C = iy SCL 1’C il
P3.3/UCBOCLK/UCAOSTE 31 110 | BH %7 110 / USCI_BO I gy N/, USCI_AO M s hcik 5 H
P3.4/UCAOTXD/UCAOSIMO 32 /O | BAECF /0 1 UART Bz T (1 USCI_A RIEEHR i, SPI B R SRR i N/ 3= 25 -4
P3.5/UCAORXD/UCAQSOMI 33 /O | EAXF /O / UART #EzU T USCI_AO BUCHIES A, SPI R T MBS Em i i/ 3 25 4N
P3.6/UCA1TXD/UCA1SIMO 34 11O | @M% /O [ UART #izU T 1Y USCI_AL KIEHHRHH, SPIATZ T iy A HO i N/ 5 28 -
P3.7/JUCA1RXD/UCA1SOMI 35 11O | EHTF /O 1 UART £izUF USCI_AL #EICER N, SPI LT A -0 B/ = 2 AN
P4.0/TBO 36 110 | @A%T VO / Timer_B, ##i#2: CCIOA/B fiiN\, L Outo #ith
P4.1/TB1 37 11O | @M %7 11O/ Timer_B, #i#: CCILA/B i\, L Outl fih
P4.2/TB2 38 110 | BA%T VO / Timer_B, #fi#: CCI2A/B ffiiN, M Out2 fith
P4.3/TB3 39 110 | @A%F VO / Timer_B, ffi#2: CCI3A/B fiiN\, ML Out3 #ith
P4.4/TB4 40 IO | @A %= /O / Timer_B, #i#: CCI4AB fii N, L Outd fiiih
P4.5/TB5 41 11O | @M% /O / Timer_B, #i#i: CCISA/B #ii A\, L Outs it
P4.6/TB6 42 IO | @A %7 VO 514 / Timer_B, ##i#2: CCI6A fi A, LLE: Outé fiih
P4.7/TBCLK 43 110 | E%7 110/ Timer_B, M55 TBCLK #iA
P5.0/UCB1STE/ UCA1CLK 44 VO | EAECF /O 51 / USCI_BL M8 fF &% A 1 USCI_AL IR higr N/
P5.1/UCB1SIMO/UCB1SDA 45 11O | iBH%T 110 1 SPIAEIN T ¥ USCI_B1 MasfHam A /I #eth4tt, 12C #3011 SDA 12C ¥
P5.2/UCB1SOMI/UCB1SCL 46 IO | JEH%T 110 1 SPIAEIN ¥ USCI_B1 MasfHmih/: #eth4A, 12C B R SCL 12C $i¥fs
P5.3/UCB1CLK/UCALSTE 47 110 | @A%F /0 / USCI_B1 Wi éhii N/t , USCI_AL A& k3% 8 A
P5.4/MCLK 48 11O | BT VO | RSk Bl MCLK %t
P5.5/SMCLK 49 110 | BAHEF 110 | T RSk £ SMCLK %yt
P5.6/ACLK 50 VO | BT VO | HliBhiN B ACLK #ith
P5.7/TBOUTH/SVSOUT 51 11O | EMHT 1O [ ¥ i PWM B ik D V)3 2w B4t - Timer_B TBO % TB6/SVS L #4i it
P6.0/A0 59 110 | AT 110 [ Btk N A0-12 i ADC
P6.1/A1 60 11O | BAHCT /O | B4 AL-12 {2 ADC
P6.2/A2 61 11O | EHHT /O | Bilii N\ A2-12 {2 ADC
P6.3/A3 2 10 | B %= 11O | B N\ A3-12 Az ADC
P6.4/A4 3 110 | AT 11O [ B\ A4-12 A7 ADC
P6.5/A5 4 11O | EHHT /O | Bk N\ A5-12 fi ADC

AL © 20072011, Texas Instruments Incorporated
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# 3. W T IhfE, MSP430F24x, MSP430F2410 (¥ F 1)

I F .

pre v 110 B
P6.6/A6 5 Vo | EAEF /0 1 Bl A6-12 i ADC
P6.7/A7/SVSIN 6 11O | E#AHT 1O | B4\ A7-12 £z ADC/
XT20UT 52 o] SRR 2 XT2 %t
XT2IN 53 I ARG 2 XT2 A
RST/NMI 58 I SAN AR P WO . BE S S IMERR TR E (FEINERERD .
TCK 57 I TRE Bl (JTAG).  TCK 4T 8 1 4m AR A 51 5 N EAR 15 I3 20 (B s A3 11
TDI/TCLK 55 I DA S N AR BN . SRR IS 22 0% 2 % TDITCLK .

TDO/TDI 54 1O | MREES . TDO/TDI $ud i i 52 2 A2 U 0 7

™S 56 I MRS TMS FIE— A28 AR AT I i A\ 3 11

VeRer+ 10 I X A LR OB\

VRer+ 7 O | ADC12 s R i IEHi

Vrer/Verer- 11 I EEX PR AE U, B P S R, Bl SN 1 e M L () S T
XIN 8 I B ERIRIR B XTL BN . AR TR B IR

XOUT 9 o ERxE AR B XTL Mt . AR F R MR

QFN #4548 AFTH | AW | 2 UCK QFN B ERAERE S DVss (RUEM T RGC H3)

12 AL © 2007-2011, Texas Instruments Incorporated
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MSP430F23x
MSP430F24x(1)
MSP430F2410

ZHCSA15H —JUNE 2007—-REVISED AUGUST 2011

£ 4. i T IhRE, MSP430F24x1

T .
prem vy 110 B
AVcc 64 IR E, B8, RN ADCL2 FBRLE ki .
AVgs 62 BRI, #UfT. R ADCL12 (Bl .
DVcc 1 Hep IR, BT ATEHeE i d.
DVss 63 Her IR, FUlhT. ATEHeE e d.
P1.0/TACLK/CAOUT 12 /1O | W% 11O/ Timer_A, B #H{&"5 TACLK %\ / Comparator_A i A\
P1.1/TAO 13 IO | @A %= 11O | Timer_A, fii#: CCIOA #ii A, LL#: OutO firthi / BSL Ki%
P1.2/TA1 14 IO | JBH%F 11O/ Timer_A, ##i3k: CCILA fiA, LL#: Outl firth
P1.3/TA2 15 IO | B %Z 11O/ Timer_A, ##i#E: CCI2A N, Lh#: Out2 fijth
P1.4/SMCLK 16 110 | BAHCT /O / SMCLK 1554t
P1.5/TAO 17 /O | %Y 11O/ Timer_A, tb#: OutO il
P1.6/TAL 18 IO | iA%¥F VO / Timer_A, HA: Outl it
P1.7/TA2 19 /0 | @A%T 11O/ Timer_A, LL#: Out2 il
P2.0/ACLK/CA2 20 11O | BT VO I ACLK fitth / Comparator_A %\
P2.1/TAINCLK/CA3 21 /O | @F%F 11O/ Timer_A, INCLK Lfm4i(ES
P2.2/CAOUT/TAO/CA4 22 1O | A% 110/ Timer_A, #fi#f: CCIOB %i A\ / Comparator_A %t / BSL #1i / Comparator_A i A
P2.3/CAO/TAL 23 11O | BH %7 110/ Timer_A, #ii#: Outl #iiili / Comparator_A #i A
P2.4/CAL/ITA2 24 10 | A% WO/ Timer_A, #: Out2 fiiti / Comparator_A i\
P2.5/Rosc/CA5 25 VO | BAHCT VO [ £ /M E A GE X T DCO FRAiZE) %N / Comparator_A fii X\
P2.6/ADC12CLK/CA6 26 IO | A 11O | 4t #h - 12 £ ADC / Comparator_A i\
P2.7/TAO/CAT 27 /0 | @A¥7 VO [ Timer_A, Lb#:: OutO #fii / Comparator A i\
P3.0/UCBOSTE/UCAOCLK 28 11O | iBH 7 110 / USCI_BO M i% 3 H 1 USCI_AO I gy A/ i
P3.1/UCBOSIMO/UCBOSDA 29 VO | J@fH%7 110 1 SPI R i) USCI_BO M#sfFa A/ #1F4th, 12C B30 1) SDA 12C %
P3.2/UCB0OSOMI/UCBOSCL 30 VO | i@fH%y 110 1 SPI AR USCI_BO MastF4ath /= #sfH4a N, 12C = iy SCL 1’C il
P3.3/UCBOCLK/UCAOSTE 31 110 | BH %7 110 / USCI_BO I gy N/, USCI_AO M s hcik 5 H
P3.4/UCAOTXD/UCAOSIMO 32 1O | AT /O / UART #z T (¥ USCI_AO Ak Kditdt, SPI AT 1y M - B N £ B8 F4
P3.5/UCAORXD/UCAQSOMI 33 /O | EAXF /O / UART #EzU T USCI_AO BUCHIES A, SPI R T MBS Em i i/ 3 25 4N
P3.6/UCA1TXD/UCA1SIMO 34 11O | @M% /O [ UART #izU T 1Y USCI_AL KIEHHRHH, SPIATZ T iy A HO i N/ 5 28 -
P3.7/JUCA1RXD/UCA1SOMI 35 11O | EHTF /O 1 UART £izUF USCI_AL #EICER N, SPI LT A -0 B/ = 2 AN
P4.0/TBO 36 110 | @A%T VO / Timer_B, ##i#2: CCIOA/B fiiN\, L Outo #ith
P4.1/TB1 37 11O | @M %7 11O/ Timer_B, #i#: CCILA/B i\, L Outl fih
P4.2/TB2 38 110 | BA%T VO / Timer_B, #fi#: CCI2A/B ffiiN, M Out2 fith
P4.3/TB3 39 110 | @A%F VO / Timer_B, ffi#2: CCI3A/B fiiN\, ML Out3 #ith
P4.4/TB4 40 IO | @A %= /O / Timer_B, #i#: CCI4AB fii N, L Outd fiiih
P4.5/TB5 41 11O | @M% /O / Timer_B, #i#i: CCISA/B #ii A\, L Outs it
P4.6/TB6 42 10 | JEH%T WO/ Timer_B, #fi#: CCI6A fi A, LLik: Outé Hith
P4.7/TBCLK 43 110 | E%7 110/ Timer_B, M55 TBCLK #iA
P5.0/UCB1STE/ UCA1CLK 44 110 | AT 11O 1 USCI_BL ME1A0% i F 1 USCI_AL I hdii N /i
P5.1/UCB1SIMO/UCB1SDA 45 11O | iBH%T 110 1 SPIAEIN T ¥ USCI_B1 MasfHam A /I #eth4tt, 12C #3011 SDA 12C ¥
P5.2/UCB1SOMI/UCB1SCL 46 IO | JEH%T 110 1 SPIAEIN ¥ USCI_B1 MasfHmih/: #eth4A, 12C B R SCL 12C $i¥fs
P5.3/UCB1CLK/UCALSTE 47 110 | @A%F /0 / USCI_B1 Wi éhii N/t , USCI_AL A& k3% 8 A
P5.4/MCLK 48 11O | BT VO | RSk Bl MCLK %t
P5.5/SMCLK 49 110 | BAHEF 110 | T RSk £ SMCLK %yt
P5.6/ACLK 50 VO | BT VO | HliBhiN B ACLK #ith
P5.7/TBOUTH/SVSOUT 51 11O | EMHT 1O [ ¥ i PWM B ik D V)3 2w B4t - Timer_B TBO % TB6/SVS L #4i it
P6.0 59 /o | EAHHF /0
P6.1 60 110 | EAH#T /0
P6.2 61 1o | EMHTF /0
P6.3 2 110 | @M% /0
P6.4 3 1o | @A 110
P6.5 4 110 | @M% 110

AL © 20072011, Texas Instruments Incorporated
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% 4. T IhRE, MSP430F24x1 (# FIR)
¥ .
pre v 110 B
P6.6 5 1o | EAH#T 0
P6.7/SVSIN 6 /O | AT VO [ SVS A
XT20UT 52 o] BEXT AR RIR T B8 XT2 1% H o
XT2IN 53 | B X AR RIR T 4% XT2 HI% AN i 11
RST/NMI 58 I SAN AR P WO . BE S S IMERR TR E (FEINERERD .
TCK 57 I TRE Bl (JTAG).  TCK 4T 8 1 4m AR A 51 5 N EAR 15 I3 20 (B s A3 11
TDI/TCLK 55 I DA S N AR BN . SRR IS 22 0% 2 % TDITCLK .
TDO/TDI 54 VO | MREIRA . TDO/TDI ¥¥fw 4t 8l g FEEHR N3 T
™S 56 I WHARL IR . TMS FIE—N A8 n e A 4 A\ o
DVss 10 I W% DVss
Wl 7 O | WhtRE, AHIFAMHGER
DVss 11 I Wi HE % DVss
XIN 8 I B ERIRIR B XTL BN . AR TR B IR
XOUT 9 o ERxE AR B XTL Mt . AR F R MR
QFN #4548 AHH | AHH | #U0H QFN #H A& 8%ER: S DVss (HIEH T RGC $#3)

14
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INSTRUMENTS MSP430F24x(1)
MSP430F2410
www.ti.com.cn ZHCSA15H —JUNE 2007—-REVISED AUGUST 2011
i =t
CPU | Program Counter | PC/RO
MSP430 CPU E\-ﬁﬂ/l\ﬁ‘ﬂ:@% %E‘?ﬁfﬁlﬂ‘] 16 /fj:*jﬁz | Stack Pointer | SP/R1
{54 (RISC) Z4My.  Frfy BEflE (GRERF iR 2k e SRICTRY
1) S8 A7 B 5 TR 7 R e [ seusresser |
fﬁﬂﬂi? H EI‘H%H’F%IE‘J 4 f?ﬁi‘]ﬂﬁﬁﬂﬁﬁ(ﬁfc | Constant Generator | CG2/R3
CPU 5 16 4\%‘@%%1&41177/%52’ y\ﬁﬁfﬁ"@t*ﬁﬁ?gé\ | General-Purpose Register | R4
PATIN ] 517 o5 B A A7 SRV ERATI /)0y CPU I :
I‘EEF EKJ#/I\}% ,ﬁﬂo | General-Purpose Register | R5
i 4 M AES (RO 5 R3) BT TRIERFit [ GeneraPupose Register | s
ﬁ%%‘ 1“32?5‘%‘[\ %%}‘%ﬁ%&$ﬂﬁﬁﬁ§5%§° ﬁ\:%m%: | General-Purpose Register | R7
FEA8 RIE B A4
B . | General-Purpose Register | R8
KMHHE . A 6] S A Ah i 2 CPU, JFAT
I BTA BI48 X SR T HE 1 . |Ge”e""’"‘””°s‘”{egmr|Rg
TEIA/Q"\% | General-Purpose Register | R10
ZIR AT A 3 Pk A 7 FhTF b 51 2% |Ge’“”a"'P“"’°S€RegiSter|R11
184 . BAIRSHTE TR R LR, % 5% [GoreraPupose Fogsia | iz
H 7 3 Mt A HRgl: R 6EoR 7Sk
| General-Purpose Register | R13
| General-Purpose Register | R14
| General-Purpose Register | R15
5. BTN
fr ot N4 TAEH R
WERAERL VREAEH- H RIS In kR4, R5 R4 + R5 — R5
FRERIERL CH IERESL fiH R8 PC — (TOS), R8 — PC
AAXT B, OO AT 26 INE T WBEEAL = 0

6. U i

FHbAE s@® | p@ GIFA i 23403
AL v v MOV Rs, Rd MOV R10,R11 R10—R11
Iz s v v MOV X(Rn), Y(Rm) MOV 2(R5), 6(R6) M(2+R5)—M(6+R6)
BHRFSH (PCH) v v MOV EDE, TONI M(EDE)—M(TONI)
# %} v v MOV &MEM, &TCDAT M(MEM)—M(TCDAT)
)42 v MOV @Rn, Y(Rm) MOV @R10, Tab(R6) M(R10)—M(Tab+R6)
) Bl R v MOV @Rn+, Rm MOV @R10+, R11 “4(1%12):51101
SLA] v MOV #X,TONI MOV #45, TONI #45—M(TONI)
(1) sS=i
(2 D=H®

AL © 20072011, Texas Instruments Incorporated
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ZHCSA15H —JUNE 2007-REVISED AUGUST 2011 www.ti.com.cn
PeEAE R

MSP430 BA—MEiE I & 5 PR AF al i MR DO FERRAE . — AR W SR RR A 234 A AL DhFE A U AT
— MR . ARERIE R, TR B TP TRR R (45 5 R SR TR
PAR 6 g AR AR =X n] ) FH R A R i
BomE L (AM)
- FrARE T ERIRAS.
o RThFERLEC 0 (LPMO)
— CPU #iZEH .
— ACLK 1 SMCLK fR##iE. MCLK #2%
o RTHFERLE 1 (LPML)
— CPU #4%M ACLK F1 SMCLK {3 . MCLK #25H] .
— Wi DCO RAEWIHFH AL, DCO de A piZEA
o RTHFERE 2 (LPM2)
— CPU #iZEH .
— MCLK Al SMCLK #25H .
— DCO dc s R FE R H
— ACLK fRFEFFS
RIIFERI 3 (LPM3)
— CPU #iZEH .
— MCLK Al SMCLK #2%H .
— DCO dc ZEfas w2k
— ACLK fRFFES .
RTh#FER 4 (LPM4)
— CPU #i2EM .,
— ACLK #i25H],
— MCLK Al SMCLK #2%H .
— DCO dc ZEfas w2k
— ARG AT R

16 AL © 2007-2011, Texas Instruments Incorporated
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INSTRUMENTS MSP430F24x(1)
MSP430F2410

www.ti.com.cn ZHCSA15H —JUNE 2007—-REVISED AUGUST 2011

Hh T R B

R e BRI BE St A7 - OFFFFh 2 OXFFCO FibEVE BN . KBRS &E LRI 18 PIH 16 7
Hodik. RIS (OXFFFE) @4 OXFFFF (Bltn, WRNFREwmE) , CPU EMEE## A LPM4.

R 7. PRSI

Fp IR oh bR ARG Ttk Ak
T PORIFG
AR AL WDTIFG
R RSTIFG =20 OxFFFE 31, &
DAREZ L EMLEN KEYV
PC W GER@)
NMI NMIIFG (AN) 7T B i
Ik o OFIFG () FI B i OXFFFC 30
IR A7 A7 B 7 [ i o ACCVIFG@®) () mT B
Timer_B7® TBCCRO CCIFG® Al B OXFFFA 29
Timer_B7¢ R A Rk OXFFF8 28
Comparator_A+ CAIFG W] 5wk OxFFF6 27
YA E TR + WDTIFG Af B OxFFF4 26
Timer_A3 TACCRO CCIFG® RLL OxFFF2 25
) TACCR1 CCIFG _
Timer_A3 TACCR2 CCIFG TAIFG@® I DR OxFFFO 24
USCI_AO/USCI_BO %1k @®) y
USCI.BO 12C s UCAORXIFG, UCBORXIFG Al Bk OXFFEE 23
USCI_AO0/USCI_BO ki% @ [ 7
USCIBO 12C i/ f ik UCAOTXIFG, UCBOTXIFG Al B OXFFEC 22
ADC12®) ADC12IFG@®) Al B OXFFEA 21
OXFFES8 20
/O 350 P2 (8 M) P2IFG.0 & P2IFG.7®) Af B OXFFE6 19
/O 350 P1 (8 M) P1IFG.0 & P1IFG.7®) I OXFFE4 18
USCI_AL/USCI_B1 #1lk @) y
USCI_B1 12C s UCA1RXIFG, UCBIRXIFG Al Bk OXFFE2 17
USCI_A1/USCI_B1 ki% @) e
USCIB1 12C /%% UCALTXIFG, UCBITXIFG Al B OXFFEO 16
el © 00 HetR e OXFFDE & 15 % 0, #1E

(1) i CPU KB MR FIE 2 A7 TGl (0x0000 % Ox01FFh) A s bk ¥ B 9 sl dg 4, AR — R Az,

(2) ZIRE

(3)  (AN)RIBEf: AL e W RE A AT 48 ] — AN T, (58 P 2 i s DA RE

(4) MSP430F24x(1)/MSP430F2410 %417 54 Timer_B7 & 7 4> CCR, MSP430F23x £%1/ i H K Timer_ B3 & 3 /> CCR. 7E
Timer_B3 1, N5 likrd TBCCRO CCIFG, TBCCR1 CCIFG, fll TBCCR2 CCIFG, LLK " Wifiifitfy TBCCTLO CCIE, TBCCTL1
CCIE, #1 TBCCTL2 CCIE.

(5) FWREATE S

(6) £ SPI#E\: UCBORXIFG, £ 12C #5U+': UCALIFG, UCNACKIFG, ICSTTIFG, UCSTPIFG.

(7) £ UART/SPI #x{d1: UCBOTXIFG. 7& I2C #x{#: UCBORXIFG. UCBOTXIFG.

(8) MSP430F24x1 #5I7 fh A$#44T ADC12,

(9) Hihk OXFFDE #i FH{E 5] SINARFET % %40 (BSLKEY). XM E Fi—4 OXAASS #4582 25H BSL. M4t 7 — A=y,
—ANERGEE 1 N AE IR

(10) frTHuhi: OXFFDE Z OXFFCO [ Wi R B AR AT, W75 5 2 F T3 R P AR .

JiRA © 2007-2011, Texas Instruments Incorporated 17
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YRR ThRE & 17 2%

K2 B A e 7 SR AR A B AR k25 6] L o R 0 O 28 SR ok 38 R PR T BE 2 A7 8 A B R AE A3 b i 3L
KRR HER A T R AR I

1
w A AL REAT 1S B A
rw-0, 1 AT S 8 E . PUC X BT AL B A
rw-(0), (1) AP T S S #eE .t POR Xt H T R Ao E AL
AP ASETE SFR AL,
*x 8. Hlrfige 1
Huhk 7 6 5 4 3 2 1 0
\ 00h | | | accvie | ~mie | | | ofe | woTeE |
rw-0 rw-0 rw-0 rw-0
WDTIE AL EN AP WAL, IR R R AR B, WA T ARBIRRA . R AR B e A G B AR R e I
B, WAL THEIRAS .
OFIE P 5 45 o B £
NMIIE ()R BE i h (s e
ACCVIE PRAE 1) e 5% v 7 15 e
x 9. i fliRE 2
Huht 7 6 5 4 3 2 1 0
\ 01h | | | | | UCBOTXIE | UCBORXIE | UCAOTXIE | UCAORXIE
rw-0 rw-0 rw-0 rw-0
UCAORXIE USCI_AO U i g
UCAOTXIE USCI_AO Ri%H i it
UCBORXIE USCI_BO i i g
UCBOTXIE USCI_BO Ri%H i f# g
# 10. PR EHF 7R 1
Hudt 7 6 5 4 3 2 1 0
\ 02h | | | | NMIFG | RSTIFG | PORIFG | OFIFG | WDTIFG |
rw-0 rw-(0) rw-(1) rw-1 rw-(0)
WDTIFG TAREEN ST (ERAEREMNAN) R EHP R LR E.
TERSTINMI 5| AL T E ALK W Voo G A siE — A2 61 A
OFIFG PR 48 W A AR E B
RSTIFG SR PR, 7E AT R A A RSTINMI B L — AN E A&tk Ve E L.
PORIFG IS AR WibRE . Ve ikE.
NMIIFG JEITRST/NMI 5 B3T3 E

R 11 FlbrE TS 2

Huht 7 6 5 4 3 2 1 0
\ 03h | | | | UCBOTXIFG | UCBORXIFG | UCAOTXIFG | UCAORXIFG
rw-1 rw-0 rw-1 rw-0

UCAORXIFG USCI_AO0 £ i
UCAOTXIFG USCI_AO k3% b {3
UCBORXIFG USCI_BO £+ Wi fdi
UCBOTXIFG USCI_BO & 3% b {3 i

18 AL © 2007-2011, Texas Instruments Incorporated
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WA R
*12. WHFAN
MSP430F249
MSP430F233 MSP430F235 MSP430F2491
WAE KN 8KB 16KB 60kB
FHNF: R E NAF OXFFFF % OxFFCO OXFFFF % OxFFCO OXFFFF % OxFFCO
ENF: LN NTE OXFFFF % 0xE000 OXFFFF % 0xC000 OXFFFF % 0x1100
RAM (£=36) N 1KB 2KB 2KB
OXO05FF % 0x0200 OX09FF % 0x0200 OX09FF % 0x0200
=R AT K/ 256 775 256 75 256 775
NAF Ox10FF % 0x1000 Ox10FF % 0x1000 O0x10FF % 0x1000
5 WA R 1KB 1KB 1KB
ROM OXOFFF % 0x0C00 OXOFFF % 0x0C00 OXOFFF % 0x0C00
RAM KN 1KB 2KB 2KB
OX05FF % 0x0200 OX09FF % 0x0200 OX09FF % 0x0200
A& 16 i, O0x01FF % 0x0100 O0x01FF % 0x0100 O0x01FF % 0x0100
8 L OX00FF % 0x0010 OX00FF % 0x0010 OX00FF % 0x0010
SFR 0x000F % 0x0000 0x000F Z 0x0000 0x000F % 0x0000
MSP430F247 MSP430F248
MSP430F2471 MSP430F2481 MSP430F2410
MAF KN 32KB 48KB 56KB
ENGF: FWRE [NAF OXFFFF % 0xFFCO OXFFFF % 0xFFCO OXFFFF % 0xFFCO
FE WA AL A NAF OxFFFF % 0x8000 OxFFFF % 0x4000 OxFFFF £ 0x2100
RAM (4:3) Rt 4KB 4KB 4KB
Ox20FF % 0x1100 Ox20FF % 0x1100 0x20FF % 0x1100
YEMm N 2KB 2KB 2KB
OX20FF % 0x1900 Ox20FF % 0x1900 Ox20FF % 0x1900
BRI R 2KB 2KB 2KB
Ox18FF % 0x1100 Ox18FF % 0x1100 Ox18FF % 0x1100
5 BNTE KN 256 771 256 75 256 775
[RA7 Ox10FF % 0x1000 Ox10FF % 0x1000 Ox10FF % 0x1000
5 F WA R 1KB 1KB 1KB
ROM OXOFFF Z 0x0C00 OXOFFF Z 0x0C00 OXOFFF Z 0x0C00
RAM (ff Ox18FF % N 2KB 2KB 2KB
0x1100 E4i1%) O0x09FF % 0x0200 O0x09FF % 0x0200 O0x09FF % 0x0200
A 16 fir OX01FF % 0x0100 Ox01FF % 0x0100 OX01FF % 0x0100
8 L OX00FF % 0x0010 OX00FF % 0x0010 OXO00FF % 0x0010
SFR 0x000F % 0x0000 0x000F % 0x0000 0X000F % 0x0000

5| FMm#EFEF (BSL)

MSP430 5| Fhn# ey (BSL) fii T REME H — A~ UART S ATH: N 4n NAF 775 5L RAM,

JEZ BSL % MSP430

ARG R B P IS B TS0/ . N 7 A BSL ML SRITT RN Se BUCHIMRRIE, B (B 51 I F

KT MSPA30 Jife 116/ ) (TS5 : SLAU319) .

A7

INAAAF it Al il OTAG 3 s 51 SINERe P #EAT HifE, Bl CPU #EAT RGN S fe -
B AT B N3 A
o WHEEA n DMEAFEA 44Ky 64 FAHRIERAGFER (AED) .

#* 13. BSL Zhaes| M

BSL Zhfg PM, PN #3554
B Rk 13-P1.1
Bz 22-P2.2

DN A7 G 5 (R L9 -

CPU BEPAT BN INFEAT At %

FE WA BRI 512 5

AL © 20072011, Texas Instruments Incorporated
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o 0% n BB SRR, T USSR B
+ A D BTBLRES, BT O % n Beffy ML THER.
A% D BBHION B A1
o B A BRI, RIS, SO A BT IR, LU SRS, (R
B RO R RCR, S0E B R B B
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MSP430F24x(1)
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s

T EE . MRS R L AN SEERE S CPU, FERRAFTA KR XA AT Ab 3 . G T A e B AR U B
B (MSP430x2xx #2116/ )  CCikdn's: SLAUL44) .

W5 25 A R G

I B R Gt 2 AN BB PR S RE, R BB IE R — > 32768Hz TR Mk dRz 4. — A B IR

Gites DN WEBEUTERIR G & (DCO). Al dh AR S (0 5CRF . SEA B ERBETH I T R i 2 R R 4

A RARDIFERIE R . AER DCO 48t 1 — M IE N SR I T2 A S Tus I A FLSCIUARE . FEACI B

AL T BURIAE S

o IHBIRMEP (ACLK), H— 32768Hz FRMIR. — NEdidnik. ol & N IRRIIRE LF k3% 2SR LR 208

o  EWBF (MCLK), CPU FiRHIH RSG5,

s T ARGHH (SMCLK),

HMBARBUITR KT R e Bl

BHEEHE A T E R AAIIBL A

A7 A B0 F T DCO A ADC12. ‘e IZHZGE R N — MR 2R A K A (TLV) 454

+ 14. ADC K #EFrE TR H s &

B4 S Hhiik & i B
TAG_DCO_30 0x10F6 0x01 V=3V fl Tp=25°C KRHER ) DCO SRK 1
TAG_ADC12_1 0x10DA 0x10 ADC12_1 f#EdR &
TAG_EMPTY OXFE T NAT X IR IR
# 15. ADC s &R A bR 2

P AL (1 2% A UL B KD bt {R#s
CAL_ADC_25T85 INCHx=0x1010, REF2_5=1, T,=85°C =2 0x000E
CAL_ADC_25T30 INCHx=0x1010, REF2_5=1, T,=30°C =2 0x000C
CAL_ADC_25VREF_FACTOR | REF2_5=1, Ta=30°C, lyrer+=1.0mA =2 0X000A
CAL_ADC_15T85 INCHx=0x1010, REF2_5=0, T,=85°C =2 0x0008
CAL_ADC_15T30 INCHx=0x1010, REF2_5=0, T,=30°C =2 0x0006
CAL_ADC_15VREF_FACTOR | REF2_5=0, Ta=30°C, lyrer+=0.5mA =2 0x0004
CAL_ADC_OFFSET 448 VREF=1.5V, fapciacLk=5MHz F 0x0002
CAL_ADC_GAIN_FACTOR A VREF=1.5V, fapciocik= SMHz =2 0x0000
CAL_BC1_1MHZ T 0x0007
CAL_DCO_1MHZ T 0x0006
CAL_BC1_8MHZ T 0x0005
CAL_DCO_8MHZ T 0x0004
CAL_BC1_12MHZ T 0x0003
CAL_DCO_12MHZ F 0x0002
CAL_BC1_16MHZ F 0x0001
CAL_DCO_16MHZ T 0x0000

R, FLJR A A%

(SVS)

JERE ST R s RS ) AR A0 R M F SO I [ A SR IR A NI A5 5. SVS LB UL R & FRE AR T
AN AT RSP AT R I R SCRF IR IR MR (R RRL A A AR R AL (SVM, ASXtasfERET A3 R

A .

AL © 20072011, Texas Instruments Incorporated
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FER s LB R AR R ALAE 5 )5, CPU AL IAT -

PRI, MR VoA TREIR AR R 2 Vee (mopgn -

B Vee apniny zar FLURERE DCO BB ERATHAER . WA ZR)E, SVS HLES AT T8 € Tt Vecik

' Vee g o

B+ 10

2k 64> 8 £ 11O S HEHAT-I1 1 P1 £ P8.

o TR /O AL AT HEAT AL AR o

o HIANL it AURWRAE AT A G
o HTuEE P1 Mg P2 BIFTE 8 AN BT vl ik A i A T e o
o A TRA SRR D S AR S U ).

o AN O HA /NI ERMGRFEN A/ T b B A o

2R EENA (WDT+)

4 B E N 2% (WDT+) BB = E 1)

30 RE AR I 8] (B B _E = A B

TRk as

M fEsfeitaia B AT FI AN B R S F

Timer_A3

Timer_A3 ;£ HA 3 MR/ H A 7481 16 AE i de/iHEd: . Timer_A3 BESCRFZ Ml LLAL A7 4745 -

HANTEIRRIS . Timer_A3 A F R Pl ohRe.  vF s fE 3 Hh R A I AT 2 Rl i i 4 R/ L Ay A7 2 th vl

=]
Ae e

A AT 16x16, 16x8, 8x16, fl 8x8 fiiickl. MHIfEW IF =S
M8 JEE SIS R UL R E S MAEE SREMEINEE . EERERCAWMRAN SN AR G, A LRI A —
MEFHLE R, THPINIE e FE .

FERRAF IR A JE AT AR RS R . U SR 5E I R [R] R 45
W= AN RGRNAL. WRAE DN A TR LA EIIRE, WIZE R AT A s & oy — bR &%, JfBE

PWM %

A s H BT
% 16. Timer_A3 {584
NGRS BERMNES MBI R R X B MR HE S it 5 g 5
12-P1.0 TACLK TACLK
ACLK ACLK o
TE I 2% ArTH
SMCLK SMCLK
21-P2.1 TAINCLK INCLK
13-P1.1 TAO CCIOA 13-P1.1
22-P2.2 TAO ccloB 17-P15
CCRO TAO
DVss GND 27-P2.7
DVcc Vee
14-P1.2 TAL CCI1A 14-P1.2
CAOUT (H#) CCl1B 18-P1.6
CCR1 TAL
DVss GND 23-P2.3
DVcc Vee ADC12® (AR
15-P1.3 TA2 CCI2A 15-P1.3
ACLK (P93 CCI2B 19-P1.7
CCR2 TA2
DVss GND 24-P2.4
DVcc Vee

(1) 7 MSP430F24x1 gt Raf .

22
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Timer_B7 (MSP430F24x(1) 1 MSP430F2410 #%14)

Timer_B7 &—/NiH 7 NMHIE/ILE AR 16 AER 23/ 888 Timer_B7 BEZFFZ MM IR/LL R EF AT
2%, PWM Hi flEIBE el . Timer A7 WWEAFEE R FHWITIRE.  THEESTE R H R AR I m] A i o W iy 65N il SR/ L3
F A A A A A T .

% 17. Timer_B7 {5 5%4;

NG| RS BHMNES PN B R REHRIX B EHamhES 5 RS
43-P4.7 TBCLK TBCLK
ACLK ACLK o
TEHT 2% AT
SMCLK SMCLK
43-P4.7 TBCLK INCLK
36-P4.0 TBO CCIOA 36-P4.0
36-P4.0 TBO ccioB ADC12® ()
CCRO TBO
DVss GND
DVcce Vee
37-P4.1 TB1 CCI1A 37-P4.1
37-P4.1 TB1 cclB ADC12® (i)
CCR1 TB1
DVss GND
DVcce Vee
38-P4.2 TB2 CCI2A 38-P4.2
38-P4.2 TB2 CCI2B
CCR2 B2
DVss GND
DVcce Vee
39-P4.3 TB3 CCI3A 39-P4.3
39-P4.3 TB3 CCI3B
CCR3 B3
DVss GND
DVcce Vee
40-P4.4 B4 CCIl4A 40-P4.4
40-P4.4 B4 CCl4B
CCR4 TB4
DVss GND
DVcce Vee
41-P4.5 TB5 CCI5A 41-P4.5
41-P4.5 TB5 CCI5B
CCR5 TB5
DVss GND
DVcce Vee
42-P4.6 TB6 CCI6A 42-P4.6
ACLK (P95) CCl6B
CCR6 TB6
DVss GND
DVcce Vee

(1) 7 MSP430F24x1 #3ft E AT .
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Timer_B3 (MSP430F23x #:/4)

Timer_B3 &—/Mii A 7 Ml#&/ LU ZF 7481 16 Ae i 28/ 4088 . Timer_B3 BESCREZ MR/ LA FF A7

#%, PWM fith ARG . Timer_A3 L EAG FE M oiGe.  vHEESAERR R AR i m] AR p rb B B4 il 3R/ LU 3R
A AT BT A B T

TEXAS
INSTRUMENTS

www.ti.com.cn

% 18. Timer_B3 {5 5#4;

NG| RS BHMNES RPN 44 FR REHRIX B B S 5 5 RS
43-P4.7 TBCLK TBCLK
ACLK ACLK N
TEHT 2% AT
SMCLK SMCLK
43-P4.7 TBCLK INCLK
36-P4.0 TBO CCI0A 36-P4.0
36-P4.0 TBO CCIOB ADC12 (B
CCRO TBO
DVss GND
DVcce Vee
37-P4.1 TB1 CCI1A 37-P4.1
37-P4.1 TB1 CCI1B ADC12 (B
CCR1 TB1
DVss GND
DVcc Vee
38-P4.2 TB2 CCI2A 38-P4.2
38-P4.2 TB2 CCI2B
CCR2 TB2
DVss GND
DVcce Vee

i B ATIEE R D (USC)

USCI i T A AT 8@ 5 . USCI B S0 A @S i, SPI (3 5IIEL 4 511 5l 1°C, LUK FRbiEfE
P, 0 UART, HA BRI (LIN) DhEEIE ST UART, A1 IrDA.

USCI_A B n] 3R SPI (3 5IHIEL 4 51D , UART, H58%1 UART, #IrDA.

USCI_B #ih ] 3 # SPI (3 51 IEk 4 51D % 1°C.

EL#: %% A+ (Comparator_A+)

comparator_A+ 1) T E DRSS SCHF RS FE I R EU G 4 H it v MR 4% S /MRS 5 1 I A
ADC12 (MSP430F23x, MSP430F24x, #1 MSP430F2410 #314)

ADC12 B RF IR . 12 M. IR HUEIT — 12 AL IRIBIE (SAR) W% FEAREFRIES] . JEHEAE
By M—AS 16 FRAAIEHIZ R Es . LT CPU THIIEI R, HHAEH b a8l It fiE 21k 16 Ml
ST ADC FEAS,

24 AL © 2007-2011, Texas Instruments Incorporated
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AMEE SO IR S5
£ 19. AN ST
TR FRB/AR 13N Huhk
ADC12 R T A A ADC12IV 0x01A8
38\;'2551"63:0;54’(’ A ADC12IE O0X01A6
MSP430F23x) bR & A A7 ADC12IFG 0x01A4
AR 1 ADC12CTL1 0x01A2
I AER O ADC12CTLO 0x01A0
AN 17 15 ADC12MEM15 0X015E
AN T 14 ADC12MEM14 0x015C
AN TE 13 ADC12MEM13 0x015A
AN T 12 ADC12MEM12 0x0158
AT 11 ADC12MEM11 0x0156
AT 10 ADC12MEM10 0x0154
A NAF 9 ADC12MEM9 0x0152
N AF 8 ADC12MEM8 0x0150
e NAF 7 ADC12MEM7 0X014E
N AF 6 ADC12MEM6 0x014C
N AF 5 ADC12MEMS5 0x014A
AT 4 ADC12MEM4 0x0148
N AF 3 ADC12MEM3 0x0146
N AF 2 ADC12MEM2 0x0144
N AF 1 ADC12MEM1 0x0142
HHNAF O ADC12MEMO 0x0140
ADC W AF¥E I 37 4% 15 ADC12MCTL15 0x008F
ADC WAFHEHI 748 14 ADC12MCTL14 0X008E
ADC W AF¥EHI 37 4% 13 ADC12MCTL13 0x008D
ADC W5 748 12 ADC12MCTL12 0x008C
ADC W5 7748 11 ADC12MCTL11 0x008B
ADC W45 /7 4% 10 ADC12MCTL10 0x008A
ADC WA= 754745 9 ADC12MCTL9 0x0089
ADC W7 751745 8 ADC12MCTLS8 0x0088
ADC WA= Z5 4745 7 ADC12MCTL7 0x0087
ADC WAF#% 75 /745 6 ADC12MCTL6 0x0086
ADC WA 754745 5 ADC12MCTL5 0x0085
ADC WA HIZ 1735 4 ADC12MCTL4 0x0084
ADC WA= 75 /745 3 ADC12MCTL3 0x0083
ADC WAF#% I 754745 2 ADC12MCTL2 0x0082
ADC WA 75 A7 45 1 ADC12MCTL1 0x0081
ADC WA 754745 0 ADC12MCTLO 0x0080

AL © 20072011, Texas Instruments Incorporated
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R 19. ST (8T R)

ik AR A7 IS bk
Timer_B7 iR/ LB T 74 6 TBCCR6 0x019E
,Vfgﬂps‘géi%'zzl‘é’é(l) M gk e 5 TBCCRS 0x019C
IR A7 4 4 TBCCR4 0x019A
TR FF A7 48 3 TBCCR3 0x0198
IR F A7 48 2 TBCCR2 0x0196
IR A A7 48 1 TBCCR1 0x0194
IR FF A7 4 O TBCCRO 0x0192
Timer_B % f74% TBR 0x0190
R/t 6 TBCCTL6 0x018E
iR/ LAz ] 5 TBCCTL5 0x018C
R/ LA 4 TBCCTL4 0x018A
R/ LAz 3 TBCCTL3 0x0188
Rt 2 TBCCTL2 0x0186
R/ LA 1 TBCCTL1 0x0184
iR/ LAz 0 TBCCTLO 0x0182
Timer_B #%iil TBCTL 0x0180
Timer_B FliR& TBIV O0x011E
Timer_B3 iR/ L T 4 2 TBCCR2 0x0196
(MSP430F23x) WL R 1 TBCCR1 0x0194
IR FF A7 4 O TBCCRO 0x0192
Timer_B % f74% TBR 0x0190
R/ LAz ] 2 TBCCTL2 0x0186
R/ LA 1 TBCCTL1 0x0184
iR/ LA 0 TBCCTLO 0x0182
Timer_B #%il TBCTL 0x0180
Timer_B FliR& TBIV O0x011E
Timer_A3 iR/ L T4 2 TACCR2 0x0176
IR A A7 48 1 TACCR1 0x0174
IR FF A7 4 O TACCRO 0x0172
Timer_A #7458 TAR 0x0170
N 0x016E
N 0x016C
N 0x016A
N 0x0168
R/ LAz ] 2 TACCTL2 0x0166
R/ LA 1 TACCTL1 0x0164
iR/ LA 0 TACCTLO 0x0162
Timer_A % TACTL 0x0160
Timer_A iR & TAIV 0x012E
ek A RSV I SUMEXT 0X013E
ZER AT RESHI 0x013C
45 KT RESLO 0x013A
IR oP2 0x0138
T i + RINERIES 1 MACS 0x0136
fE R + BhnARER 1 MAC 0x0134
TR S 1 MPYS 0x0132
TSR ER 1 MPY 0x0130

26
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R 19. ST (8T R)

R AR A7 IS Huhk
NTF INAE ] 4 FCTL4 0x01BE
INAE ] 3 FCTL3 0x012C
INTEEE ] 2 FCTL2 0x012A
INTEEE ] 1 FCTL1 0x0128
ZERE A B I A WDTCTL 0x0120
USCI A0/BO USCI_AO H 3l 21 UCAOABCTL 0x005D
USCI_AO KiEZZ s UCAOTXBUF 0x0067
USCI_AQ #=URZE r 2% UCAORXBUF 0x0066
USCI_AO JR%& UCAOSTAT 0x0065
USCI_AO i il il UCAOMCTL 0x0064
USCI AO i REFR 1 1 UCAOBR1 0x0063
USCI AO i RE5 21 0 UCAOBRO 0x0062
USCI A0 =i 1 UCAOCTL1 0x0061
USCI A0 =1 0 UCAOCTLO 0x0060
USCI AO IrDA iz i UCAOIRRCTL 0x005F
USCI A0 IrDA ki UCAOIRTCLT 0x005E
USCI BO KIEZE s UCBOTXBUF 0x006F
USCI BO #U & ds UCBORXBUF 0x006E
USCI BO R4 UCBOSTAT 0x006D
USCI BO 12C Hl¥i)E H UCBOCIE 0x006C
USCI BO i RE#i 1 UCBOBR1 0x006B
USCI BO ¢ RE41 0 UCBOBRO 0x006A
USCI BO =i 1 UCBOCTL1 0x0069
USCI BO =i 0 UCBOCTLO 0x0068
USCI BO 12C M g8 f4-Hahl: UCBOSA 0x011A
USCI BO 12C H &l UCBOOA 0x0118

AL © 20072011, Texas Instruments Incorporated
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R 19. ST (8T R)

R AR A7 IS Huhk
USCI A1/B1 USCI Al E Bk ez UCA1ABCTL 0x00CD
,V%Aps‘géigiig(l) M Tuscl AL &k UCALTXBUF 0x00D7
USCI A1 IR ZZmds UCA1RXBUF 0x00D6
USCI AL KA UCAI1STAT 0x00D5
USCI A1 iff il 4] UCAIMCTL 0x00D4
USCI AL S RESR 1 UCA1BR1 0x00 D3
USCI AL JRE5R#0 0 UCA1BRO 0x00D2
USCI AL #5iil 1 UCA1CTL1 0x00D1
USCI AL #5iil 0 UCAILCTLO 0x00D0
USCI A1 IrDA B iciz i UCA1IRRCTL 0x00CF
USCI AL IrDA ki UCALIRTCLT 0x00CE
USCI Bl KIEZE s UCB1TXBUF 0x00DF
USCI B1 #UR &% UCB1RXBUF 0x00DE
USCI B1 k& UCBI1STAT 0x00DD
USCI B1 12C H it )5 A UCBICIE 0x00DC
USCI B1 i REi 1 UCB1BR1 0x00DB
USCI B1 i RE50 0 UCB1BRO 0x00DA
USCI B1 il 1 UCBICTL1 0x00D9
USCI B1 #iil 0 UCB1CTLO 0x00D8
USCI B1 12C M g8 f4Huhk: UCB1SA 0x017E
USCI B1 12C H & Hiht: UCB10A 0x017C
USCI A1/B1 # i) UCLIE 0x0006
USCI A1/B1 A libr& UCLIFG 0x0007
Comparator_A+ Comparator_A+ i I 125 CAPD 0x005B
Comparator_A ¥zl 2 CACTL2 0X005A
Comparator_A ¥zl 1 CACTL1 0x0059
FEA S S BEA I B RGgE ] 3 BCSCTL3 0x0053
BEAR I RG] 2 BCSCTL2 0x0058
BA I B RG] 1 BCSCTL1 0x0057
DCO iz 425 fil] DCOCTL 0x0056
RIE, SVS SVS | FAA (HREESELD SVSCTL 0x0055
% 1 P6 i 1 P6 HLBHAR 5 P6REN 0x0013
ui I P6 k% P6SEL 0x0037
i P6 5 A P6DIR 0x0036
i 1 P6 i P6OUT 0x0035
i I P6 i\ P6IN 0x0034
%P5 i 1 P5 HIRH 2% d g P5REN 0x0012
w1 P5 k% P5SEL 0x0033
iP5 5 A P5DIR 0x0032
i I P5 i P50UT 0x0031
i 1 P5 i\ P5IN 0x0030
% 1 P4 i 1 P4 HBHZR 5 P4REN 0x0011
w1 P4 k% PASEL O0x001F
Wi P4 A P4DIR 0x001E
i I P4 i P40OUT 0x001D
i I P4 i\ P4IN 0x001C
28 AL © 2007-2011, Texas Instruments Incorporated
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# 19. SEOTHBUR (BT R)
R AR A7 IS bk

% 0 P3 i 1 P3 HIRH 2% d g P3REN 0x0010
w1 P3 ik F P3SEL 0x001B
Wi P3 A P3DIR 0x001A
i I P3 i P30UT 0x0019
i I P3 A P3IN 0x0018

i 0 P2 i 1 P2 HIBHAR 5 P2REN 0x002F
w1 P2 k% P2SEL 0x002E
Ut 1 P2 H i P2IE 0x002D
iy I P2 ki i e P2IES 0x002C
Ut P2 Hlir P2IFG 0x002B
Wi P2 A P2DIR 0x002A
i I P2 i P20UT 0x0029
i I P2 P2IN 0x0028

% 0 P1 i 1 P1 HLBHAR 5 P1REN 0x0027
ui P ik F P1SEL 0x0026
Ut P21 H WA R P1IE 0x0025
iy PL A b i e P1IES 0x0024
i PL bR P1IFG 0x0023
Wi P15 A P1DIR 0x0022
i I PL i P1OUT 0x0021
w1 PL A P1IN 0x0020

FERTh AR SFR i likriE 2 IFG2 0x0003
SFR FilitrE 1 IFG1 0x0002
SFR Fi{lifE 2 IE2 0x0001
SFR F{ligE 1 IE1 0x0000
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B KgaxtwieE®
HEINTE Ve Z Vag BT HLIE -0.3V £ 4.1V
MENAEAE— B B LR @ -0.3V & Vc+0.3V
AT — 28 1F 5] BB AR R +2mA

KRG FE oA -55°C % 150°C

. ®)

IR, Tog ELpA B 55°C % 150°C

@

7 L IS e A2 AT A B ) B R RE 2 B8 IE SR AR . IXSESONPE R D AUEE T AR DL, X THUEE T RS F R Thse

ifyﬁfﬁu&fitﬂfﬁfﬂﬂz TAHAF T AR LT E 20 R R3RAE, FEBIFR U] IR TRIAL T B R A B 15 00 T 22 A A 1 4% ) Tl 5
2 ﬁﬁﬁﬂﬂrﬁi’]u Vs M. JTAG MHLREMEIE, Veg, WTLUEIERKLNHEE. 2 ITAG MELEEWTINGR L BRI S TEST 3

@)
RS,

1.
1 P B AR D) BT LS O (R

171 JEDEC J-STD-020 #yt) , WEMH [ElAtAs i BE A5 4 F eis . 3% sl 4 bbs

WIS AT O @

B/ME WRRE BOKME | AL
, FERR PR AT AR 1.8 36| V
Vee ) AVcc=DVcc=Vce - N X -
Y R DN A A7 25 S ) 2.2 36| V
VSS EEV)}’: EEE AVSS:DVSS:VSS 0 \%
| WA -40 85
T AR X T I S °C
A " T WA -40 105
R FRE g Vee=1.8V, %% = 50% + 10% DC 4.15
fou (K MCLK #ii%) W@ Vee=2.7V, 7% = 50% + 10% DC 12| MHz
G LA Losih —
Vcee23.3V, L = 50% +10% DC 16

(1) MSP430 CPU B H MCLK #E4TiHHF . MCLK 17 ML S ARAE S 5 AN 1S s 405 f R AT 2R 1) ik o 5 FEE
(2) BEHATRERA — DA E RN R SR AR . EE AREIR R P S BEIEARE .
(3)  EWHFE—AHIEHN AVec Ml DV, nHE, AVooH DVeclal AN 32 15 KR %A 0.3V,

16 MHz
N
T
T 12MHz
oy
C
[0}
=]
o
8
L 7.5MHz
£
b5
[72]
>
® 415 MHz

A

Legend:

Supply voltage range
during flash memory
programming

7,

Supply voltage range
during program execution

%
%
777

7
7
7

0

ANnmihnha

>

1.8V 22V 27V 33V 36V

Supply Voltage -V

NOTE: /MEBEZINZR h RGN EIRIE . NP BUHERR R E R —A 2.2V IR/ Vee.
Bl 1. s X
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AL SN LA Y KA TR BRI IR (A DVoctAVee) W@
T 1 HRL U PP LB 11 AR R A T (0 T AR IR RS R Py PR R 53 A D)

%%ﬁ ?'ﬂﬂiﬁ%ﬁ: Ta Vce %’J‘{E ﬁ-ﬂ{ﬁ %kﬁ E‘ﬁi
fDCO:fMCLK:fSMCLK:]-MHZ’ -40°C % 85°C 29V 275 312
fACLK = 32768 Hz, o :
B (AM) rg | TR 105°C 295 318
IAM, 1MHz (IMH2) " | BCSCTL1=CALBC1_1MHZ, -40°C % 85°C 386 445 pA
DCOCTL=CALDCO_1MHZ,
CPUOFF=0, SCGO0=0, SCG1=0, 105°C v 417 449
OSCOFF=0
fDCO:fMCLK:fSMCLK:]-MHZ’ -40°C % 85°C 29V 230 261
facik =32768Hz, 105°C ' 248 267
ﬁﬁ*ﬁﬁ (AM) B TR E RAM 4T,
IAM, 1MHz (1MHz) " | BCSCTL1=CALBC1_1MHZ, -40°C % 85°C 321 366| pA
DCOCTL=CALDCO_1MHZ,
CPUOFF=0, SCG0=0, SCG1=0, 105°C 33V 344 370
OSCOFF=0
fMCLK:fSMCLK:fACLK -40°C % 85°C 15 3.8
=32768Hz/8=4096Hz, . 2.2v
A 105°C 10.5
cho— OHz,
| FFHER (AM) | BT AEINAE AT, -40°C % 85°C 2 4.7 A
AMAKHZ i (4kHZ) SELMx=11, SELS=1, K
DIVMx=DIVSx=DIVAX= 11, . 3V
CPUOFF=0, SCG0=1, SCG1=0, 105°C 7122
SCOFF=0
;MCLK:fSMCLKszCO(O, 0/<100kHz, -40°C % 85°C b oy 55 72
S s | faclk=0Hz, 105°C ' 70 81
I, sookeiz (o M) IR R e g A
(100kHz) RSELx=0, DCOx=0, CPUOFF=0, | -40°C % 85°C av 67 89
SCG0=0, SCG1=0, OSCOFF=1 105°C 84 100

(1) FraEMANESES OV 8 Vo

o L AN 7 B LA T R

(2) FIF— A4 9pF Huki 7 Micro Crystal CCAV-TIA SMD it H AT A HT .  HEFE A3 1 B R AAM 5 SR F 25 B 5 5

9 pF HLAERETILEL .

AL © 20072011, Texas Instruments Incorporated
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JEAYRFE- A AR IR (A DVec+AVee)

www.ti.com.cn

AV BT
5 BIFRA R
B Y5 L P TR PR 20 R 5
Ta=25 DCO AR R
8.0 ‘ 5.0
70 foco = 16 MHz Tao=85°C
// 4.0 / -
< 60 < Ta=25°C
S
E foco=12MHz L, i
£ 50 e £ 40
2 E 7 4
5 =]
= O
O 40 // foco =8 MHz " Voo =3V
g // 3 Tp=85°C
=
= 50 = 20
g 2 Ta=25°C
< 20 /
1.0
1.0 foco=1MHz | Vec=2.2V
0.0 0.0
1.5 2.0 2.5 3.0 3.5 4.0 0.0 4.0 8.0 12.0 16.0
Ve — Supply Voltage - V foco — DCO Frequency — MHz

K 2. K 3.
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6 PRI TR R IR (TN Voo) W@
FEAETF ) PR U PR S R B 15 AR08 KR AT T B AR VS RN (BRI S A 3D

ZH MR 2% Ta Vee B/ME HUEUE BORME | AL
fmcLk=0MHz, -40°C % 85°C 60 65
fsmeLk=foco=1MHz, 105°C 2.2V o -
'ﬂ:(‘]j]ﬁ*%ft 0 fACLK:32768HZ;
ILPMO, 1MHz (LPMO) 375 (3) BCSCTL1=CALBC1_1MHZ, -40°C # 85°C 75 90 HA
o DCOCTL=CALDCO_1MHZ, av
CPUOFF=1, SCG0=0, SCG1=0, 105°C 80 95
OSCOFF=0
fucLk=0MHz, -40°C % 85°C 5oy 33 38
fsmeLk=foco(, oy 100kHz, 105°C . 36 43
| RIhFER O fACLK: OHz, A
LPMO, 100kHz (| pMQ) H 37t ) RSELx= 0, DCOx= 1, -40°C % 85°C 36 a2 M
CPUOFF=, SCGO0=1, . 3v
OSCOFF=11 105°C 40 a7
fMCLK:fSMCLK:OMHZ’ -40°C § 85°C 20 25
foco=1MHz 2.2v
DCo ' 105°C 25 30
f&m*ﬁ*ﬁﬁ 2 fACLK:32768HZ’
ILpm2 (LPM2) 7@ BCSCTL1=CALBC1_1MHZ, -40°C % 85°C 23 30| pA
" DCOCTL=CALDCO_1MHZ, v
CPUOFF=1, SCG0=0, SCG1=1, 105°C 28 35
OSCOFF=0
-40°C 0.8 1.2
25°C 0.9 1.3
2.2V
foco=f f OMH 85'c 24 3
Dco=IMCLK=IsMCLK™ Z, S
| fRThFERE R 3 facLk=32768Hz, 105°C 6 13 A
LPM3, LEXTL  (LPM3) i@ CPUOFF=1, SCG0=1, SCG1=1, -40°C 09 13| M
OSCOFF=0
25°C 1 1.4
3v
85°C 3.9 43
105°C 10 15
-40°C 0.3 0.9
25°C 0.3 0.9
2.2V
A ; OMH 85°C 1.8 2.4
Dco=IMCLK=IsmCLK= Z, N
| MRTHFER 3 facL B E W LF 4E3% % (VLO), 105°C 55 13 A
LPM3: VIO 3, (LPM3)®™ CPUOFF=1, SCG0=1, SCG1=1, -40°C 0.4 1 M
OSCOFF=0
25°C 0.4
3v
85°C 2
105°C 9 15
A ; OMH -40°C 0.1 0.5
Dco=IMCcLK=TIsMCLK™ Z, N
| fRIHER 4 facLk=0Hz, 25°C 2 2V/3V 0.1 0.5 A
LPM4 (LPM4) 37 ®) CPUOFF=1, SCG0=1, SCG1=1, 85°C ' 16 25| "™
OSCOFF=1
105°C 6.5 13

(1) FAAEASERE OV 5 Vec. 411 04SSR AT T 7 A
(@) FIF— A4 9pF Sl Micro Crystal CCAV-TIA SMD fhfixt H AT A HT  HEHE A3 1 B R AAM 5 SR F 25 B 5 5
OpF 7 A HILAL.

(3) BLFEENX R EF WDT+ 1
(4) BFEEST R ER WDT+ R

(5) BHEHTRIERI L.

WDT+ B SMCLK i}
WDT+ B ACLK i}t

AL © 20072011, Texas Instruments Incorporated
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AR - LPM4 HL
LPM4 JEE
—!_j
i
[A] )% 2
10.0
<§_ 9.0 I
‘IE 8.0 I
o
3 7.0
S
g 6.0
(0]
§ 5.0 Vcc‘= 36 \‘/
I
g 40 Vec =3V N_ |
[e] CcC
. 3.0 ch‘— 2 2\/‘ \\
<§l‘ - .
3 2.0 \
1.0
0.0 \/cc = 1‘.8 \Y

-40.0 -20.0 0.0 20.0 40.0 60.0 80.0 100.0 120.0
Ta — Temperature - °C

K 4.
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R RSN (B P1, P2, P3, P4, P5, P6, RST/NMI, JTAG, XIN, XT2IN)
T 1 FhL 90 b TS L % SR R R I AR S Ay (RS A i)

2% WA Vee B ME Rkt |
0.45Vec 0.75Vee
Vire  IEFFNBRE F R 2.2V 1 1.65| V
3v 1.35 2.25
0.25Vcec 0.55Vcc
Vir. A EE PN e 2.2V 0.55 1.20| V
3V 0.75 1.65
Vigs  HINHUEHEE (Virs-V 2.2Y 0.2 1oy
hys il s E (Vire-Virs) 3v 03 1
R o o o Xﬁ?iﬁ%ﬁﬂ%& V :VSSy
Ry, bR/ Fhrrafies ST 9 oL V:E=Vcc 3v 20 35 50| kQ
C PN Vin=VssE Ve 5 pF
A (il P1, P2)
FEAEFE ) YR R Y B e 2RI XA N I TARREVE RN (BRIEA A Ui
ZH W& Vee B/ME BKME| AL
[ WO PL, P2: Plx & P2.x, B WibrLm
g SPEEHITRI e 2.2VI3V 20 ns
_ _ i TAO, TAl, TA2 2.2V 62
teap Timer_A Timer_B fi#rf 7 ns
TBO, TB1, TB2, TB3, TB4, TB5, TB6 3v 50
f . . b 2.2V 8
o, Hmer_A, Timer_B WEMAFSMERAZIS | rac) «  TRCLK, INCLK: try=ty MHz
) JiE H™O 3v 10
fraj . . A , N 2.2V 8
fTA'm’ Timer_A, Timer_B i#hfiR SMCLK Bi# ACLK {554k % MHz
TBint 3V 10
(1) FERIEBIBNR W SESE ty B, —AMMBES R thlibiE . AME S AORE ST tggfl, SR TR .
MR R GRH P1, P2, P3, P4, P5, P6)
FEAERE () AR LR S B B AR XA S I TAEREVE RN (BRIES A UL
il TR 2% Vee R/ME BOKMH | AL
likg(Px.y) TR BRI PR EZE 0@ 2.2V/3V +50| nA
(1) MR L EIE ViR Voo HEMIAEX 5| I Tt UL, Bk 5347 01,
(2) B 5| AL FRR A B . S NI BE S, T b o R PR A A A
PrERIN (RST/NMI)
TEHESE 1) EEL YR R R Y ) B | AR08 RS A T ) AR IR B VE Y (BRAE A UiiD
24 PR Vee B/ME BoAME | sBfr
Vi TPV 2.2VI3V Vgs  Vest0.6| V
Viy e FELT AN L R 2.2VI3V 0.8V¢e Vee| V
JiRA © 2007-2011, Texas Instruments Incorporated 35
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@ OO Pl, P2, P3, P4, P5, P6)
T 1 LB PR 908 BB % 1 08 R T 0 AR S R (B 53 1)

24 TR A1 Vee H/ME RRME| B
lon Gtk =-1.5mA @ 29V Vcc-0.25 Vee
lon (k) =-6mA @ ' Vcc-0.6 V,
Vo T OH (KA @ cC cc Vv
lon g =-1.5MA 3v Vce-0.25 Vee
lon Gttt =-6MA® Vcc-0.6 Vee
loL i) =1.5mAM 29V Vss  Vsst0.25
loL (k) =6mMA® ' \V Vsst0.6
VoL (LT o OL U KA{E) o Ss Ss Vv
loL Ggkpiy =1.5MA 3v Vss Vsst0.25
loL qkepi) =6BMA® Vss Vsst0.6
(1) AR INE—BIERREB R lon g A oL gty ARGEIE £12mA,  DURFFHUE e KT FE
(2) PFraf e — KRR EER, lon garor M ol aroor ARHEIE +48mA,  DALRRFEIUE B E % -
mE o P1, P2, P3, P4, P5, P6)
TEHEAE I YR P R Y0 L B 1 AR XS R I AR IR SE I Y (B S A Ui
ZH RS Vee RME HAME wmAME | BAL
A SRR 1 _ _ 1)) 2.2v DC 10
fexy i P1.4/SMCLK, C_=20pF, R =1kQ 2 oC " MHz
N . 2.2V DC 12
fporeCLK I Al AR P2.0/ACLK/CA2, P1.4/SMCLK, C =20pF® MHz
3v DC 16
P1.0/TACLK/CAOUT, C =20pF, LF #z{ 30%  50% 70%
P1.0/TACLK/CAOUT, C_=20pF, XT1 #iz{ 40%  50% 60%
. P1.1/TA0, C =20pF, XT1 &zl 40% 60%
t(xdc) AR I s L ~
P1.1/TAO, C_=20pF, DCO 50%-15ns  50%  50%+15ns
P1.4/MCLK, C_=20pF, XT2 iz 40% 60%
P1.4/SMCLK, C_=20pF, DCO 50%-15 ns 50%-+15ns

(1) — BT Vel Veg Z A1 A 0.5kQ BB AT HEBE D Has g FIAE 7. o S oS 20 K # potam k.
(2) FEHEMREBET, fHHEEDIER Vel 10% M 90%.
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BURYRR -
RN — M
B P A H IR BB B P A e HRIR
5 5
I H P U IR H P U
{IPSEA IR H&
25.0 | 50.0 \ \
VCC =22V / Ta = 25°C Ve =3V
< P4.5 / ___A__r_ E P4.5 T = 25°C
|
1200 // Tig5C L 400 >
S o
= 3 Tp=85°C
5 : é
5 15.0 3 300 /
£ / 3 /
O =
g // /
S 100 7 200
: - /
g o
= =
é 5.0 2 100
! 5
| (@)
O -—
~ 0.0 0.0
0.0 0.5 1.0 1.5 2.0 2.5 0.0 0.5 1.0 1.5 2.0 25 3.0 35
VoL — Low-Level Output Voltage - V VoL — Low-Level Output Voltage - V
K 5. Kl 6.
JRY v o P A H R JURY ey e P4 Y RIR
5 5
R H R H
0.0 1 0.0 T T
VCC=2.2V VCC:3V
< <
= P4.5 s P4.5
I |
= -50 £ ~100
g g /
S S
&) O //
2 -100 2 -200 /
> )
(@] o] /
© ©
> >
3 3 /
< -15.0 < -30.0
D D
s Ta =85°C / s Ta =85°C /
> -20.0 > -40.0 -~ /
= =
I / | // /
T T
(@) // (] //
- =25° - Ta =25°C
250 | " Ta =25°C 500 A
0.0 0.5 1.0 1.5 2.0 25 0.0 0.5 1.0 1.5 2.0 25 3.0 35
Vo — High-Level Output Voltage - V Vo — High-Level Output Voltage - V
B 7. & 8.
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IS AL (POR) / R EE S (BOR)V@
e 10 P R S AR 1 SR A 0 TSRS B3 53 4 )

ZH IR 2% Vee mAME WRE RRME | A
Vee grt BEHE dVo/dt<3Vis 0.7%Vg iry| V
V) Bun) Ve AL A HL & dVcc/di<3V/s 171 Vv
Vhys(B_IT-) Ve HALRE R & dVcc/di<3V/s 70 130 210| mv
t4(8OR) BOR S LR BE IR i i) 2000| us
t o E/NMI 51 b P B 52 AT BT R ) Bk ey 5 us

(1) RIEBHREFFOAEE IccmFEsdE .
EERES Eﬁﬂz Ve 1) Vhyse m)<1.8Ve ) ) B R _
(2) nEAE, CPU fE Vee=Ve IT»)+Vhys(B T2 Ja taBoRr AR TR RS HAT . 7E Vec2Vee (E/M LA, ANREMUAEER AR DCO #5E
8, TEXH Voo (pop) RPN TR LARAER 1) /N IR B

A
Vee T
VB_IT-)
Veestart)
|
A
]
0 >
> < t d(BOR)

Kl 9. POR / RIE&E A7 (BOR) 5 HLE o [A] () 5% &
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AN - POR / RJEE L (BOR)

2 T T T Vec < tpW >
Vec=3V 3V -fp=—— - - -
Typical Conditions | X
> 15 ’—— I I
I/-\ il | |
3 f | |
5 | |
o / 1\ [ .
O \Vj N (I |
> s J CC(drop) o b
/ L L
I I I I
| | | | -
0 | | | | Ll
0.001 1 1000 >t —P—i—
) 1ns ) 1ns
tow — Pulse Width - ps tow — Pulse Width - ps
B 10. BA —AMEREMRR Voo (e BFAFAER—A POR/ RIERS
Veeh e tpu—p
2T T T T 3V -
VCC =3V
? 1.5 1 Typical Conditions
g 1 ,ﬂ"' _\\\ /ﬂ’
e
3 / v
CC(drop) —
>
05 /
0 >
0.001 1 1000
tow — Pulse Width - us tow — Pulse Width - ps

B 11 BAE—AN=MAEERN Vee (up) BPHATER— POR/ RIEE S
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SVS (HJFEHEM =SS
FEHERE I 1 AR R T I TARIR T (S )

S MR A RAME HUBME RKME| B
tsvsr) dVec/dt>30Vims G LA 12) 1 150 s
dVcc/dts30V/ms 2000
ty(svson) SVSon, M VLD=0 VJ#:% VLD#0, Vcc=3V 150 300 us
tran vLD#0® 12| ps
V(svsstart) VLD#0, Vcc/dt<3Vis GiE LA 12) 1.55 1.7 \%
VLD=1 70 120 155| mv
Vec/dts3vis GE L 12) VLD=2 % 14 0.001xV/sys | 0.016XV(sys |
Vhys(svs_IT-) T T)
\J%C/dtﬁws GIILIE 12) 5 HntE A7 RSN | oo e a4 20! mv
V(svs_iT) VLD=1 1.8 1.9 2.05
VLD=2 1.94 21 2.25
VLD=3 2.05 2.2 2.37
VLD=4 2.14 2.3 2.48
VLD=5 2.24 2.4 2.6
VLD=6 2.33 25 271
VeoldtsaVis G L 1217 13) VLD 246 265 286
VLD=8 2.58 2.8 3]y
VLD=9 2.69 2.9 3.13
VLD=10 2.83 3.05 3.29
VLD=11 2.94 3.2 3.42
VLD=12 3.11 3.35 3.61@
VLD=13 3.24 3.5 3.76@
VLD=14 343 379 3.99@
E//\chch/%ssg\és GRS L 1271 13) , e A7 £ |\ 5 qe 11 12 13
lecsvs)® VLD#0, Vec=2.2V/3V 10 15| pA
(1) tseter VLD#0 BWHIHE —AMAT 2 & 15 ZIA—NARMN VLD H2 Ja, R A —MaE B & e e ntm. e

> 50mV.
(2) HEFFBITHILVEF AT 3.6V
(3) SVS BHRIITRFIFAMITLE IcchiFR
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A

AVcc
V .
SVS_IT-)
( _IT-) £

Software sets VLD >0:
SVS is active

V, B D < N A SN N S D U A
(SVSstart) TN
Ve T3 - ~A~ - _______ T CIIg/——gyp-IZC
(B_IT-) 5
VOO (start) [ A T e e e Qe
Brown- g
<—B'§’ggr}8gt—> <« out »
Brownout Region
1 —_—
0 »
| > < > <
SVS out t t
01u d(BOR) <— SVS Circuitis Active From VLD > to V cc < V(g 1) P> d(BOR)
0 " tsvson 4(SVSR) ”
Set POR >
1 N
undefined
0 »
|
Bl 12. SVS E47 (SVSR) 5 HL i HL R A {195 &R
Veca ! t !
C——lpw ———>
3V-f—— - -
I I
I I
I I
I I
2 I T T TTTT i i
Rectangular Drop | 1
| v : ' :
o P R
15 /,/ CC(min) : : : :
> /T angular Drop - [
L “ I/ [ : |
c ! 1 " ! [
= [ [ gl
g ! > < —>——
O 1ns 1ns
> V,
05 CCa oy ———»
3V-
0
1 10 100 1000
tow — Pulse Width - ps
Vee(min)-
t — Pulse Width — ps
Bl 13. Vee gup ¢ FETHRUR TR BRI = AT R MR AR — A SVS 155 (VLD=1)
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+ DCO $pt:

«  RSELx &#MI A TGRS RSELx + 1 5. RSELx=0 5 RSELx=1#H&, . . . RSELx=14 5
RSELx=15 &35,
« DCO #iilfii DCOx BAH —1HZH SpcofliE K.,
* Tﬁ%u%%’”ﬁ MODx }Eﬁﬁ:lﬁ?% 32 /l\ DCOCLK }%/EEZ.V\] fDCO(RSEL, DCO+1) E‘”ﬁﬁﬁﬁjgo }/Fﬁﬁ fDCO(RSEL, DCO) H
FRIRWEI . ZRE—APIME, &1
32 x fpco(RSEL,DCO) * fDCORSEL,DCO+1)
MOD * fpco(RsEL,DCO) * (32 — MOD) X foco(RSEL,DCO+1)

faverage =

DCO #iZ
2 1 L B R S B % 1 AR SR PR T I TR BTG R (R Ak A A )

ZH WA Vee w/ME BEUE mKME | B
RSELx<14 1.8 3.6
Vee R YR FEL R Y RSELx=14 2.2 36| V
RSELx=15 3.0 3.6

foco, 0y DCO #i% (0, 0) RSELx=0, DCOx=0, MODx=0 2.2V/3V 0.06 0.14| MHz
foco, 3  DCO #i% (0, 3) RSELx=0, DCOx=3, MODx=0 2.2V/3V 0.07 0.17| MHz
focow, 3  DCO i (1, 3) RSELx=1, DCOx=3, MODx=0 2.2V/3V 0.10 0.20| MHz
focop, 3  DCO i (2, 3) RSELx=2, DCOx=3, MODx=0 2.2V/3V 0.14 0.28| MHz
foco@, 3  DCO i (3, 3) RSELx=3, DCOx=3, MODx=0 2.2V/3V 0.20 0.40| MHz
focow, 3  DCO i (4, 3) RSELx=4, DCOx=3, MODx=0 2.2V/3V 0.28 0.54| MHz
focos, 3 DCO i (5, 3) RSELx=5, DCOx=3, MODx=0 2.2V/3V 0.39 0.77| MHz
focos, 3  DCO i (6, 3) RSELx=6, DCOx=3, MODx=0 2.2V/3V 0.54 1.06| MHz
focow, 3  DCO i (7, 3) RSELx=7, DCOx=3, MODx=0 2.2VI3V 0.80 1.50| MHz
focos, 3  DCO i (8, 3) RSELx=8, DCOx=3, MODx=0 2.2V/3V 1.10 2.10| MHz
foco, 3  DCO i (9, 3) RSELx=9, DCOx=3, MODx=0 2.2V/3V 1.60 3.00| MHz
focoo, 3 DCO i (10, 3) RSELx=10, DCOx=3, MODx=0 2.2V/3V 2.50 430| MHz
focous, 3 DCO i (11, 3) RSELx=11, DCOx=3, MODXx=0 2.2V/3V 3.00 5.50| MHz
focouz, 3 DCO i (12, 3) RSELx=12, DCOx=3, MODXx=0 2.2V/3V 430 7.30| MHz
focous, 3 DCO i (13, 3) RSELx=13, DCOx=3, MODx=0 2.2V/3V 6.00 9.60| MHz
focous, 3 DCO i (14, 3) RSELx=14, DCOx=3, MODXx=0 2.2V/3V 8.60 13.9| MHz
focous, 3 DCO i (15, 3) RSELx=15, DCOx=3, MODx=0 3v 12.0 18.5| MHz
focous, 77 DCO i (15, 7) RSELx=15, DCOx=7, MODXx=0 3v 16.0 26.0| MHz
SRsEL ;\S;\L A RSEL+L 2 R SrseL=fbcorsEL+1, DcoyfocorsEL, bco) 2.2VI3V 155 tb#
Sbco B3 DCO 5 DCOML ZRIMAEE | 5\ omfocomser, peomffocomses, oy | 2218V | 105 108 112| bk
HA L 1€ P1.4/SMCLK L35 2.2VI3V 40 50 60| %
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LRHERT DCO MR-FHER A %

FEHERF (0 PRI R 9 L ARG KR A R O AR RS (BRIES A WD

¥ PR 2% Ta Vee | B/ME BRUE BORME | Bfr
REAEI P2 2 25°C 3V -1 202 +1| %
BCSCTL1=CALBC1_1MHZ, DC
feaLamHz) 1MHz A OCTL=CALDCO_1MHZ, itilif | 25°C | 3V | 0.990 1 1.010| MHz
[d]: 5ms
BCSCTL1=CALBC1_8MHZ, DC
feaLemHz) 8MHz A HE(E OCTL=CALDCO_8MHZ, i&idHl | 25°C 3v 7.920 8 8.080| MHz
[d]: 5ms
BCSCTL1=CALBC1_12MHZ, D
feaL(2MHz) 12MHz G HEAH COCTL=CALDCO_12MHZ, i%i#i | 25°C | 3V | 11.88 12 12.12| MHz
FflE]: 5ms
BCSCTL1=CALBC1_16MHZ, D
feaL(16MHz) 16MHz K HEAH COCTL=CALDCO_16MHZ, itill | 25°C | 3V | 15.84 16 16.16| MHz
FflE: 2ms
ZASHER) DCO MZ-1£ 0°C & 85°C IRELHEANINIAE
FEAERE R P Y PR S0 B A AR S A T I AR IR EESE R N CBRAE ST B D
e R 2% Ta Vee RAME BAEUE BORME | Ffr
FEANYE BE S
%fii ML EEE R Y IMHz 0°C % 85°C 3v 25 05 25| %
INYB RE S R
%;% MR G 8MHz 0°C % 85°C 3v 25 0 25 %
TEREAN R E TR A o o
12MHz % 2 0°C % 85°C 3V 25 1.0 25| %
TEREAN IR T A o o
16MHz 7 2 0°C % 85°C 3V -3 20 3 %
BCSCTL1=CALBC1_IMHZ, 22v 0.97 1 108
feaamnz  IMHz £eEfE DCOCTL=CALDCO_1MHZ, 0°C % 85°C 3v 0.975 1 1.025| MHz
JEIEINT: Sms 3.6V 0.97 1 103
BCSCTL1=CALBC1_8MHZ, 22v 776 8 84
feaLemHz) — 8MHz RHfEfE DCOCTL=CALDCO_8MHZ, 0°C % 85°C 3v 7.8 8 8.2| MHz
JEIEINT: Sms 3.6V 7.6 8 824
BCSCTL1=CALBC1_12MHZ, 22v | 1164 12 1236
feaLaamz  12MHz BHE(E DCOCTL=CALDCO_12MHZ, 0°C % 85°C 3V 11.64 12 12.36| MHz
JEIEINT: Sms 36V | 1164 12 1236
BCSCTL1=CALBC1_16MHZ, 3v 15.52 16 16.48
feaLemiz)  16MHz KM DCOCTL=CALDCO_16MHZ, 0°C % 85°C MHz
EE: 2ms 3.6V 15 16 16.48
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ZAGHERT DCO MR- HIFR LI Vit Bl A B A 2
T 1 HRL U PP LS 11 SRR A T (0 TARIRBE S R Py CBRE 53 A D)

ZH A% Ta Vee RoME HARUE BOKME| AL
1E VecHUE T IMHz %5 2% 25°C 1.8V £ 3.6V -3 +2 +3] %
TE VecHE R 8MHz %% 25°C 1.8V £ 3.6V -3 +2 +3] %
TE VecHUE F 12MHz 5% 25°C 2.2V & 3.6V -3 +2 +3] %
7E Vee HUE R 16MHz %% 25°C 3V % 3.6V -6 *2 +3] %
BCSCTL1=CALBC1_1MHZ,
feaLamHz)  IMHz Bl DCOCTL=CALDCO_1MHZ, 25°C 1.8V %= 3.6V 0.97 1 1.03| MHz

e E]: Sms

BCSCTL1=CALBC1_8MHZ,
foaLemrz  8MHz ek DCOCTL=CALDCO_8MHZ, 25°C | 1.8V & 3.6V 7.76 8 824| MHz
A Sms

BCSCTL1=CALBC1_12MHZ,
foaLaommz  12MHz Refifi DCOCTL=CALDCO_12MHZ, 25°C | 22V % 36V | 11.64 12 12.36| MHz
eI E]: Sms

BCSCTL1=CALBC1_16MHZ,
foaLaemz 16MHz #eHE( DCOCTL=CALDCO_16MHZ, 25°C | 3V & 3.6V 15 16 16.48| MHz
A 2ms

ZRHER DCO MR- RIARE
TEEE 10 HhL 90 b TS P % SR RS R I AR S . (R S A 3D

S MRS Ta Vee BAME BBE BROKME| AL

IMHz SR % -40°C % 105°C 1.8V % 3.6V -5 +2 +5| %

8MHz Bk 2 -40°C % 105°C 1.8V % 3.6V -5 +2 +5| %
N

;EEMHZ SN -40°C % 105°C 2.2V £ 3.6V -5 +2 +5] %

Mk
%GMHZ EAR -40°C % 105°C 3V % 3.6V -6 3 +6| %

BCSCTL1=CALBC1_1MHZ,
feaLamiz)  IMHz KHEAH DCOCTL=CALDCO_1MHZ, -40°C % 105°C 1.8V # 3.6V 0.95 1 1.05| MHz
WA [E]: 5ms
BCSCTL1=CALBC1_8MHZ,
foaLemmz)  8MHZ KHEAE DCOCTL=CALDCO_8MHZ, -40°C % 105°C 1.8V £ 3.6V 7.6 8 8.4| MHz
WA [E]: 5ms
BCSCTL1=CALBC1_12MHZ,
fcaLaomnz) 12MHz K#EfH | DCOCTL=CALDCO_12MHZ, -40°C % 105°C 2.2V % 3.6V 11.4 12 12.6| MHz
WA [E]: 5ms
BCSCTL1=CALBC1_16MHZ,
fcaLaemnz) 16MHz KH#EfH | DCOCTL=CALDCO_16MHZ, -40°C % 105°C 3V % 3.6V 15 16 17| MHz
AN A 2ms
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JEAYRHE - AL HER) DCO iR

ZRHEN) IMHz S5 ZRHEN) 8MHz 5
5 5
%H%E %ﬁ%ﬁ
EESE EESE
1.04 8.20
8.15 A\ Ta =-40°C
1.03 \ \\[
\ 810} Ta=85°C
N N \\
T N\
< g0 \\\ I 805 N\
I
L 5 N\
3 8.00 \
2 . = Ta=25°C
3 Tp = -40°C o
g 101 AN \\ g 795
= \ Ta=25°C L \ N\
\ 7.90 \ ~
1.00 N . \\
Ta=85°C -
To=105°C 7.85 Ta=105°C
0.99 ‘ 7.80 ‘
15 2.0 2.5 3.0 3.5 4.0 1.5 2.0 25 3.0 3.5 4.0
Vcc — Supply Voltage - V Ve — Supply Voltage - V
A 14. A 15.
ZASUER) 12MHz $i % ZRHEN] 16MHz SR
5 5
%ﬁ%& %%%E
R IR
12.5 16.1
16.
123 o0 Ta = -40 ‘°c
Ta=25°C \
N Tp =-40°C N 15.9 \ \
T \ N\ T
= T " TA=25°C N 0
| A= — 1
o Ta=85°C o]
g 19 o5t N g Tp=85°C
L AT = 157 \\
11.7 Ta=105°C
15.6 A SC
11.5 15.5
15 2.0 2.5 3.0 3.5 4.0 1.5 2.0 25 3.0 3.5 4.0
Ve — Supply Voltage - V Vcc — Supply Voltage - V
A 16. A 17.
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MR T HERE I (LPM3/4) e fig
TE T O R R Y B A AR RS T R AR R EVERI A (BRIER B D
SH TR %A Vee F/ME HAMYE BOKME | $AT
BCSCTL1=CALBC1_1MHz, DCOCT )
L=CALDCO_1MHz
BCSCTL1=CALBC1_8MHZ, DCOCT
= 2.2VI3V 15
‘ M\ LPM3/4 () DCO I | L=CALDCO_8MHZ s
DCO, LPM3/4 i 1) () BCSCTL1=CALBCL_12MHZ, DCOC L
TL=CALDCO_12MHZ
BCSCTL1=CALBC1_16MHZ, DCOC av X
TL=CALDCO_16MHZ
; M LPM3/4 [1) CPU Mg Uivcik*
CPU, LPM3/4 i) @ U, LPM3/4

(1) DCO i B2 i ] ()0 2518 AN — AN AN B 5 (pldn . — st e b Ay 3l A AR S0 22 281 () — AN e 51 i (MCLK B
SMCLK) FEE—ANEH 805 5 1
(2) ZHAA1E DCOCLK #H T MCLK I A& H .

MR-\ LPM3/4 1) DCO B e R st )
M LPM3 f] DCO WM& [A]

':j
DCO #i%R
BB
10.00[\
0 —
o
| |
[0)) |
£
= -
2
© RSELx = 0 to 11
% 1.00|— N\ RSELx = 12 to 15
O | \
o —
0.10 [ L LTI L LI |
0.10 1.00 10.00
DCO Frequency — MHz
A 18.
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WA AR L BH 2% Rosc P DCO
T 1 LB PR 908 BB % 1 08 R T 0 AR S R (B 53 1)

24 WA Vee HAE | B
DCOR=1, 2.2V 1.8
foco, rosc 17 H Roscll DCO #irth 4l RSELx=4, DCOx=3, MODx=0, MHz
Ta=25°C 3V 1.95
RO DCOR=1, o
Dr RS RSELx=4, DCOX=3, MODx=0 22VieV. | +0.1) %IC
. DCOR=1,
£
Dy Vel RSELx=4. DCOx=3. MODx=0 2.2VI3V 10| %V
(1) Rosc=100kQ. &JERHHES, 287 0257, HEINE 0.6W &% 1% H H Tx=50 ppm/°C.
AT SN BE &% RoscHI DCO
DCO #i% DCO #fi%
5 5
Rosc/B IR & RosclA % 5
Vee=2.2V, Ta=25°C Vee= 3V, Ta=25°C
10.00— 10.00—
N | N |
= B = B N\
' 1.00}— \ ' 1.00f=
Py = Py =
c — c —
g - - g -
g — RSELx = 4 g I RSELx = 4
L |— [V |—
o) o)
O  0.10f— O 0.10}—
o — [m)] —
0.01 | LI | L1 L[] 0.01 | LI | 1L [
10.00 100.00 1000.00 10000.00 10.00 100.00 1000.00 10000.00
Rosc — External Resistor — kQ Rosc — External Resistor — kQ
K 19. K 20.
47
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BARYRRE - AN L FE A RoscHI DCO (3 F )

www.ti.com.cn

DCO #i% DCO #i%
5 5
EIESES EEES
VCC=3V TA:25°C
2.50 2.50
2.25 2.25 R £ 100K
R =100k 0sC ~
2.00 0S¢ — N 200
N
I 1715 = 78—
I >
>~ 150 g 150
e g
® 125 g 1.25
= 8
2 1.00 - 7ok o 1:00
0scC = Rosc = 270k
9 o075 8 o5 -
a |
0.50 0.50 !
Rosc = 1M Rosc = 1M
0.25 ; - 0.25 o —
0.00 0.00 ’
-50.0 -25.0 0.0 25.0 50.0 75.0 100.0 2.0 2.5 3.0 3.5 4.0
Ta — Temperature - C Ve — Supply Voltage - V
& 21. K 22.
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SRR R LEXTL, RO
75 £ PR P 96 L % 1 SRR R B AR IR TS B (R D

2 TR Vee BAME HBUE EKME| B
R oS B R AR .
N %@J& *’Ef’%&ﬁﬂ*"_‘”\?’ LF | xTs=0, LFXT1Sx=0 1 1 1.8V % 3.6V 32768 Hz
fLexTL, LF, s ;giiéf’%L%ﬁ%ijt%%ﬁ& XTS=0, LFXT1Sx=3, XCAPx=0 1.8V % 3.6V | 10000 32768 50000| Hz
RF> s
XTS=0, LFXT1Sx=0, 500
f =32768Hz, C,, =6pF
OAr LF R S 41 LPXTL, LF L ef=2P kO
XTS=0, LFXT1Sx=0, 200
f|_|:)('|':|_y LF=32768Hz, CL, eﬁ=12pF
XTS=0, XCAPx=0 1
SRR, LF | XTSS0, XCAPX=1 55
CL, eff #£@ _ _ PF
E XTS=0, XCAPx=2 8.5
XTS=0, XCAPx=3 11
. " XTS=0, 7E P2.0/ACLK, .
HAEH, LR RS foxry, Lp=32768Hz Lk 2.2V/3V 30 50 70 %
fup, LF PR s lasize, LF @ | XTS=0, LFXT1Sx=3, XCAPx=0®" 2.2VI3V 10 10000| Hz

(1) Bk XTL i as BB (EMI), W ROESF FHE1I4ER .

() BAEZAF L5 b A 1B ) A 2 )3T REHAE .«

(b) TEHR & 51 0 ER J] BBl it — A R4 R i~ T
(c) B k2R B 2L i b e 2R R 1) S PUE AR 48 51 A XIN Al XOUT,
(d) Bz Gt XIN R XOUT 51 JIH R 75 BN IE A B PCB 4k

(€) KM B EWBRYR 2% XIN Fl XOUT 51 i1 _b (AT A 73 A= 6 3 1) 4L B A ) RS 451
() T RAMRBOCRE, WS R STENRS 48 5] 2 7] 5] B 2% e BE LR FL

(0) WHESCRERORIIEE, 9 7 SCRF AT IENC s, ANER XOUT Zegit 2 JTAG k. HTHMEER SN HFEIZE 5.

(2) QIRAFLEE REREE (502 2pP) .

T PCB AR, PRI SGE IR ACLK FZSRIGIEIEF M 8. 97 ERIERIIBE, A XA NG4S I R
BRI AR LA -

(3) KT MIN HARRUMAL MR v 52 Hehahn

AUBEbR .
(4) ST ARG, (A5 2

W ISR DI FEAR AR 7 2% (VLO)
T 1 HRL U PR PS50 LK 11 AR A (0 T AR IRLBE S PR Y PR R 53 A D)

T MAX AR B IR A e g fbabn &
R IR (34 o

fiF MAX 5 MIN AR RS 2 8] (4R

¥ Vee BME HRUE BORME| A
fuLo VLO #ii#% 2.2VI3V 4 12 20| kHz
dfy o/dT VLO #fi g iy (U 2.2VI3V 0.5 %/°C
dfy,o/dVee VLO #iz i Ry @ 1.8V & 3.6V 4 %IV
(1) AERFFEEREAT I

| JRA: (MAX(-40 = 85°C)-MIN(-40 % 85°C))/MIN(-40 % 85°C)/(85°C-(-40°C))
T fA: (MAX(-40 % 105°C)-MIN(-40 % 105°C))/MIN(-40 % 105°C)/(105°C-(-40°C))
(2) FHFFEHTIHE: (MAX(1.8 £ 3.6V)-MIN(1.8 £ 3.6V))/MIN(1.8 £ 3.6V)/(3.6V-1.8V)
JiRA © 2007-2011, Texas Instruments Incorporated 49
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ERARIRT R LEXTL, SO

ZH WA Vee BAME HAUE RORME | AL
S 3 1 M2 2%
fLExT1. HEO #EL:;(QT& ISR LF | yroo1 | FXT1Sx=0, XCAPx=0 1.8V % 3.6V 0.4 1| MHz
=5 = =T
fLExTL, HF1 g§}%M%“%hz'w XTS=1, LFXT1Sx=1, XCAPx=0 1.8V Z 3.6V 1 4| MHz
1.8V £ 3.6V 2 10
% BL H AR
fLexT1, HF2 g;g; RS EHMIIE LF | yro” 1 [FXT1Sx=2, XCAPX=0 2.2V % 3.6V 2 12| MHz
3V % 3.6V 2 16
1.8V £ 3.6V 0.4 10
LFXTL ki a8 2 45 o7 7 _ _ _
fLExTL, HR 280 g ik, HE fist XTS=1, LFXT1Sx=3, XCAPx=0 2.2V % 3.6V 0.4 12| MHz
3V % 3.6V 0.4 16
XTS=1, XCAPx=0, LFXT1Sx=0, 2700
fiext1, HEEIMHZ, Ci, =15pF
OA HF SIRMIRGIEEE G I XTS=1, XCAPx=0, LFXT1Sx=1, 800 a
HF & 23F1%] 24) fLexT1, HE=4MHz, C_, o=15pF
XTS=1, XCAPx=0, LFXT1Sx=2, 300
fiexT1, HE=16MHZ, Ci, =15pF
A b EE 2 2
CL, ef ﬁ%ﬁﬁﬂﬁﬁ%ﬁ”wm XTS=1, XCAPx=0® 1 pF
XTS=1, XCAPx=0,
7£ P1.4/SMCLK, 40 50 60
X . fLrxT1, HE=10MHz L&
LAEH, HF RIS LEXTL HF 2.2VI3V %
XTS=1, XCAPx=0,
7£ P1.4/SMCLK, 40 50 60
fLFXle HF:16MHZ J:/}”JJ%
fum, wE PR e g% ) XTS=1, LFXT1Sx=3, XCAPx=00®) 2.2VI3V 30 300| kHz

@

@

®3)
(4)
®)

WAREL 3 XT2 $R%% e L1 EMI, 0 S8 <7 T 98 S SR -

(a) RLAEAA S d A 2 ) 7 2R R mT R M

(b) TEHR A5 51 B0 J BBl Vvt — > R AT (e~ T

(c) By 1E:3k B Foe I B B £ % 11 B PR E RS 75 51 XIN # XOUT.

(d) RiEffE XIN Il XOUT 5l F 7 Bifftia ik PCB E4k.

(e) RHIB/EMHBRIRT 4% XIN FI XOUT 51 i AT 25 A= G2 A L S A LRI 31 o

(f) ISR R B IR, 0 RIR R AN 2 E 4R 5 9% 51 BH 22 5] 5 2 Ha 2 Pl BELVHL s FELVAE o

(9) I T SCRYEIRIIREE, AT SRR ATRMARGERLA, AEE XOUT &% JTAG k. BITHMEERBAHFE LGS,

CAE A NI R (RS2 2pF) o BT PCB <HINAs a2y, PR dUmid il & ACLK SiZKIF IR gk, h T e
BRI E, AR B 2 NG 45 BT F b A PR RS AR DT T

FEWEANG T B R A L BEL RS o B FH AR 1R

T MIN GR/MED HARRS R E AR E, mF MAX GRKED) BARMSA B E MRS, AT & Z RIREE 1 g e br b .
KB S P N IZ RN &, (HHRIES TR SRS

50
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MRV F HF B0 LEXTL IR 2% (XTS=1)

R
5
IR
EEESE
CL, eff=15pF, TA=25°C
100000.00—
o 10000.00— T\
I E \
© —
[&] |
C
@© |
z
2 1000.00
< e / AN
< =
S —
5 — LEXT1Sx = 2
g B
100.00)- \\
— LFXT1Sx =0 LFXT1Sx = 1
10.00 [ LU [ LI [ LU
0.10 1.00 10.00 100.00
Crystal Frequency - MHz
A 23.
PR H IR R
5
AR
EEES
CL, e#=15pF, Ta=25°C
1600.0
1500.0 -
L~
1400.0 ~
< 13000 _~ | LFxTisx=2 |
3 . /'
I 1200.0 -
S 1100.0 //
5 1000.0 /
3. 900.0 |«
g 8000
=)
? 700.0
€ 600.0
2 .
T 500.0
O 400.0
% 3000
: LFXT1Sx = 1
200.0 |
100.0 | LFxT1sx=0
0.0 |
0.0 4.0 8.0 12.0 16.0 20.0

Crystal Frequency — MHz

A 24.
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ARG a8 XT2W

28 RS Vee wME HARUE BORME | AL
fxr2 XT2 § 4 i, #X o XT2Sx=0 1.8V % 3.6V 0.4 1| MHz
fxr2 XT2 R4 s, #aX 1 XT2Sx=1 1.8V & 3.6V 1 4| MHz

1.8V & 2.2V 2 10
fxr2 XT2 R4 i, #X 2 XT2Sx=2 2.2V & 3.0V 2 12| MHz
3.0V = 3.6V 2 16
1.8V & 2.2V 0.4 10
fxr2 XT2 Hk3 45 2 T 7 IR S N XT2Sx=3 2.2V & 3.0V 0.4 12| MHz
3.0V = 3.6V 0.4 16
XT2Sx=0, fyr,=1MHz,
Co. u=15pF 2700
OA JRIHREE (it LI 2511 26) XT2SX=1, fxrp=4MHZ, 800 Q
CL, of=15pF
XT2Sx=2, fyxr,=16MHz,
C., ei=15pF 300
Cy, eff GRS, LFER@ s © 1 pF
1E P_1.4/SMCL+§, -~ 40 50 60
X fXTz—loMHZ J:/)HUE
csl=e 2.2VI3V %
£ P1.4/SMCLK, 0 50 60
fyro=16MHz -l &
fa TG e, LF @ XT25x=36) 2.2VI3V 30 300| kHz

(1) WAREGE XT2 IR 4% 180 EMI, DU SEIeE sy T T R4

(a) B EA5 Wb M [T AE 20 )R AT REHLAE .«

(b) 7R % 5] A JA Bl e it — A~ R A7 R4t T 1

(C) B ik-oke B e I b RO 26 110 R P N9 28 51 BB XT2IN Rl XT20UT,
(d) RiEEGTE XT2IN Al XT20UT 51 JHEY T 77 BUfHiE A PCB E4k.

(€) R BEM IR 4% XT2IN F1 XT20UT 5| il _E AR AT 252 38 A 4L b4 L RS 451
() FRAM RO RS, WS IR STENR S 4 5] 2 17 5] i 2%/ i B LR FL
(2) BEIFETERS AEBERE (FIIHL 2pF) o T PCB Snas gy, KRk ioEd i E ACLK MZ RIGIEIER I . T 5k
IERIRBEE, AR N IR 2R BT SR A A RS AR L A
(3) fEW T EASERAMES AR . (EH SRS TR E .
(4) 1T MIN CB/MED BRSSO SR, BT MAX GBKMED BRI AR BE #Eird, M+ 2 2 RRHRE e e e .
(5) RHIZHE PR AR &, (HES TR SR ERIE.
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Oscillation Allowance - Q

XT Oscillator Supply Current — pA

PRGHE
5
BRIRAIE
EESE

AR - XT2 1R 5%

CL, eff= 15pF, Ta=25°C

100000.00—
10000.00}— ‘\‘\
1000.00]—
E / N\
— XT2sx = 2
100.00}—
— XT2Sx =0 XT2Sx =1
10.00 [ LI [ LI [ LU
0.10 1.00 10.00 100.00
Crystal Frequency - MHz
A 25.
R YR U
5
R
EEES
CL. efi= 15pF, Ta=25°C
1600.0
1500.0 -
=
1400.0 ~
1300.0 — XT28x=2
1200.0 -
//
1100.0 /
1000.0 /
900.0 |+
800.0
700.0
600.0
500.0
400.0
300.0 XT2Sx = 1
200.0 —— ‘
100.0 |
00 XT2Sx = 0
0.0 4.0 8.0 12.0 16.0 20.0

Crystal Frequency — MHz

K 26.
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Timer_A
FEAERE () YR LR S B B AR XA T I TR VSR (BRIES A UL
ZH MRS Vee BAME HAME  EKME| B
A #: SMCLK, ACLK 2.2V 10
fra Timer_A Il 4hB: TACLK, INCLK MHz
di 2 b = 50%210% 3V 16
tra, cap Timer_A f#i3RI /7 TAO, TA1l, TA2 2.2VI3V 20 ns
Timer_B
FEAEFE P YR R Y B e 2RI XA N I TARREVERIA (BRIEA A UL
B RS Vee BME SRME  BOKME |
PI#: SMCLK, ACLK 2.2V 10
frs Timer_B B 4j i 4hif: TACLK, INCLK MHz
575 L = 50%+10% 3V 16
trB,cap Timer_A i3k 5 TBO, TB1, TB2 2.2VI3V 20 ns
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USCI (UART #5%)
T 1 FhL 90 b TS L % SR R R I AR S Ay (RS A i)

ZH % Vee BAME HAME  EKME| B
PEB: SMCLK, ACLK
fusci USCI i NI i 4N UCLK fau | MHz
b7t = 50%210%
BITCLK IR
forcu T b1 Mbaud 5 i) O 22VRV 1| MHz
2.2V 1
t UART S El kit 1@ 50 150 s
3V 50 100
@) KT IMHz LA LR, 16 LPM3//4 F 4% i DCO MR (.
(2) X UART #zdftii N (UCXRx) b 3seait [ Lt UART 25 25 B 00 ik e i ) S 1 ok o gt AT 77 400
USCI (SPI E##ER)®
FEHES I L YR R Y T e B AR E R T B AR IR B A (BRIE S A UL
GE LK 27F11K 28)

ZH MRS Vee BAME HAME  &KME| B
fusci USCI i A\ B $fifi 2 SMSLLEK é?)%/ﬂ(lo% frg | MHz
¢ MBI, ERIERA (SOMI) S A\ K 2.2V 110 ns
SU, M 77 I i) 3V 75

2.2V
thp, i SOMI i NEHE PR IR [R] av ns
) AR, AL (SIMO) #i i BdE | UCLK 1AW ZE SIMO A 23K, 2.2v 301 o
VALID. MO 52t [d] C_=20pF 3V 20
1) tLO/HI 2 5 K{H (tvaup, Mouscnt tsu. st (st » tsu. muscy® ta, s (M%M’ DLE fUCxCLK—]-/ZtLO/HI
W F 2RSS sy, s1 et M tvaup, so (wae - W ELE BT Q%E/W\#WF SPI &
USCI (SPI M) @
TE A 1) EL Y B Y R B AR A A T ) AR IRV Y (BRaE A U
G WK 29F1 & 30)
S T4 Vee wm/ME HEUE mKME | AL
tste, Leap STE EEILIS[H], STE IKHLF 2RI 4 1 [a] 2.2VI3V 50 ns
tsTE, LAG ES]:I;F% HRIIE], s M B STE T A 2.2VI3V 10 ns
tsTe. Ace %Ttgrzjrﬂﬁﬁl‘ﬂ, STE {& L 7 SOMI Hdsfai 2 2V/3V 50 ns
tsTE. DIS HSTTIFIHE ZERIIA], STE T3 SOMI b AtAY 2 2V/3V 50 ns
2.2V 20

tsu, si SIMO i N ¥ & S i) ns
3V 15
2.2V 10

thp, si SIMO i N5 PR ¥ (] ns
3V 10

K UCLK 47 % SOMI B3, 2.2V 75 110
tVALID, [Ye) SOMI %ﬁﬂﬂjﬁ}};ﬁﬁﬁuﬂ-lm CL:ZOpF 3V 50 75 ns
(1) tomn 2 WAMH (tvaup, Mo () * tsu, siuscyr tsu, mi e * b, so(usc) B, fucxeLk=1/2t oo
XTS5 tsu, mI (s i tvALID, MO (E24f) » 15 21 3 TR MBS SP1 245,
JiRA © 2007-2011, Texas Instruments Incorporated 55
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UCLK

SOMI

SIMO

UCLK

SOMI

SIMO

. 1fucxCcLk
CKPL=0 7
CKPL=1 5
gfLO/thgtLO/HIV tsu,MI
» tHD,MI
> tVALID,MO
K 27. SPI E##i, CKPH=0
- 1fUCxCLK o
CKPL=1 \ 71 \ / \ /
gtLO/HIVgtLO/HIV tHD.MI
> -
tsu,mI Pl
» tVALID,MO

K 28. SPI £, CKPH=1

56

I © 2007-2011, Texas Instruments Incorporated



/2 TEXAS MSP430F23x
INSTRUMENTS MSP430F24x(1)
MSP430F2410

www.ti.com.cn ZHCSA15H —JUNE 2007—-REVISED AUGUST 2011

{STELEAD {STELAG
STE 5( 7Z
- 1fucxCLK -
CKPL=0 _ M / X‘__
UCLK
CKPL=1 / \ 7l
tsu,si
tHD,SI
SIMO £ D
tSTE,ACC » tVALID,SO | 1<ISTEDIS
SOMI X
K 29. SPI Z##i, CKPH=0
{STE,LEAD ISTELAG
STE 5( 7Z
<« fUCXCLK
CKPL=0 71 \ 71 \ 71 \
UCLK
CKPL=1 \ 7l \ / \ 71
tLOHI_ | tLOHI HD.S|
- )
tsu,sl .
o —<C > > —
tSTE,ACC » tVALID,SO ol STEDIS
SOMI D(

K 30. SPI Z##i, CKPH=1
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USCI (I?2C B
7 1 R TR RS S B % 1 AR R IR T I TR BTG (BRaE R A GEILIE 3D

SH TR %A Vee B/ME O SLAME  BROKRME | A

W#B: SMCLK, ACLK

fusci USCI i NI i i 28 4hER: UCLK fzy| MHz
5% = 50%+10%

fscL SCL g5 2.2VI3V 0 400| kHz
fsc <100kHz 4

to. sta  REFETE] (EED BZ fS°L>100kHZ 2.2V/3V "y us
SCL .
foo <100KHZ 4.7

tsu, sta /B E A B A T 1A fSCL>100kHz 2.2V/3V y us
SCL .

tHD, DAT Bl ORI ] 2.2VI3V 0 ns

tsu, paT AR SLAY[E 2.2VI3V 250 ns

tsu, sTO 15 11 F 2 ST ) 2.2VI3V 4 us

i 2.2V 50 150 600
tsp EE 40 N E VR B8 AT 401 14 2 U Jik o 9 F5E v - 100 500 ns
tHD,STA tSU,STA tHD,STA
/ X X — # X AN
< MscL tsP| | ¢
SCL \ / \ / \ / \ /' V'\ \
. <ISUDAT tsusTo,| |
tHDDAT,| |

K 31. 1°C #ANF
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Comparator_A+®

FEHERE B9 B AR R N AR R (BRAES A WD

il IR 2% Vee m/ME AN BRME | AL
2.2V 25 40
IoD) CAON=1, CARSEL=0, CAREF=0 HA
3V 45 60
| _ CAON=1, CARSEL=0, CAREF=1/2/3/, 2.2V 30 501 A
(Refladder/RefDiode) £ P2.3ICAO/TAL fIl P2.4ICALITA2 ETEHi#k 3V 45 71 ®
Vic A iy N HL P 30 CAON=1 2.2VI3V 0 Vee-l|  V
7F 0.25Vcc i EHE | PCAO=1, CARSEL=1, CAREF=1,
ViReto2s) /' Vee #£ P2.3/CAO/TAL I P2.4/CALITA2 T4 4 2.2VI3v 023 024 0.25
7£ 0.5 Ve s B HLE / | PCAO=2, CARSEL=1, CAREF=1,
V(Refos0) Vee 7£ P2.3/CAQ/TAL fl P2.4ICALITA2 ETA 4K 2.2vI3v 047 048 0.5
PCA0O=1, CARSEL=1, CAREF=3, 2.2V 390 480 540
V(RervT) LI 36711 37 £ P2.3/CAO/TAL il P2.4ICALITA2 LT3, mv
T,=85°C 3V 400 490 550
V i) fii % HLE @ 2.2VI3V -30 30| mv
Vhys N CAON=1 2.2VI3V 0 0.7 14| mv
Ta=25°C, FIKHE 10mV, 2.2V 80 165 300
W 7 1] FEBsE, CAFSO 3V 70 120 2a0| ™
PIPLINTE] . GELE 327K 33) . A
t > G H -1 e T T — =
S 34FE HL ST [ B i) Tp=25°C, IIKHLE 10 mV, 2.2V 1.4 1.9 2.8
RRHUER . CAF=10) ps
i LB 32F1E 33) 3V 0.9 15 22

(1) Comparator_A+ it ¥ HLIE IS 1y
(2)  HNAWFS F R R 7E R N e IR

e R 5

CAEX fif#f Comparator_A+ Fit N BRI LA R . SR 55 15 G2 22 I & 1) 45 AR
(3) TE—/MfNHLEM LA Comparator A+ U485 H (CAON= 1) B, WS [E]7E P2.2/CAOUT/TAQ/CA4 Lilifs. 4 CAON [H 1% 5,
—ANEIE 300ns Fe R I ALK A 384 800 JS2 8] P o
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0V Ve

0 (LI CAF
——— CAON

To Internal

I_I_ow Pass Filter |
| | | Modules
I
Ve 0 | 0| :
a 1 1 |
I | CAOUT
- | |
I I Set CAIFG

e Flag

& 32. Comparator_ A+ FHER

Overdrive Veaout

V- i /
1 400 mV T
V+ _’i t(response)

| 33. Comparator A+ it BRE X

K 34. Comparator_ A+ %5 #% B BH MR 4514

| CASHORT I
cAol Icat

I

I ' louT = 100A

VIN | Comparator_A+ I out
I CASHORT =1 I

& 35. Comparator A+ %5 i i BN 21
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AR, Comparator A+

V(RefvT) V(RefvT)
EESE EESE
(Vee=3V) (Vec=2.2V)
650 650 ‘ ‘
\ Vec =3V \ Vec=22V
> 600 N\ 600 N
£ N Z \
i \ ;
% Typical % \ Typical
> N > .
g 550 ~ % 550
c \ Q \
E o
8 g \
Q ©
[v4
T 500 ~ 2 500 \\
£ = N
>
L [
4 [}
= 450 £ 450
400 400
-45 -25 -5 15 35 55 75 95 -45 -25 -5 15 35 55 75 95
Ta — Free-Air Temperature - °C Ta — Free-Air Temperature - °C
Figure 1. V(refyT) Vs Temperature, V cc =3V
& 36. & 37.
% HLFH
5
VinVee
EiESE
100.00—
S Ve =18V
. Vee = 2.2V
1 CcC
: \m
o
g
£ 10.00
[}
[0}
4 \
©
.g \-
@ ]
1.00 |
0.0 0.2 0.4 0.6 0.8 1.0
V|nVee — Normalized Input Voltage - VIV
Kl 38.
61
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12 fi7 ADC, HJF K N\ a B 4644 O

FEHERE B9 B AR R N AR R (BRAES A WD

B3 RS Vce B/ME  HENE BOAME | A
AVl DV HEBAE il
AVcc TEH FE YR L AVgsHll DVgg i i 7E — it 2.2 36| V
V(avss)=V(pvss)=0V
P6.0/A0 & P6.7/A7 AT, 1E
S g . ADC12MCTLx 2717 % v 3 H AN
V(PG.X/AX) *%TU»&@}\"H}I\JE(Z) P6Sel.x=1, 0<x<7, )‘ " 0 VAVCC \Y%
V(avss)SVpe xaxsV(avec)
N P (= fADClZCLK=5MHZ’ 2.2V 0.65 0.8
lapci2 %%@’F\CC%% HIIEAT | ADC120N=1, REFON=0, mA
e SHT0=0, SHT1=0, ADC12DIV=0 3v 0.8 1
fabci2cLk= SMHz,
Ui AVl F@fii; |ADC120N=0, REFON= 1, REF2_5V=1 v 05 07) mA
IREF+ FLYE FL fapci2cLk=5MHz, 22v 05 0.7 mA
ADC120N=0, REFON=1, REF2_ 5V=0 3v 05 0.7
G NGRS — RS T, PE.X/AX 2.2v 40| pF
R AN MUX S B ©) OVEVasVavee 3V 2000 Q

(1) AEMERRES, MFRRERE Px.y/Ax ZHORE Lo
(2) RN o F Vi FE U T P BRI B v R VE ) VRy B VR.ZIN, DI UM 4 45 L
(3)  PIFIEUE IR IR AN B & FERAES L |apc12 F e
4) gﬂ%ﬁﬁfg(ﬁ EE‘@%% Veciii FR4e M. iikE5 ADCL20N &M e, FraIE¥H 2 AU, REFON A3 N B AL Reas 75 53—~ AD

ZRTSEBARE

(5) ARZAMIK, ZBIHIRIERIRE.

12 fiZ ADC, #hapEuE®
FEHERE M AR R AE T I TARIR TS (B 3w

=1 =1
24 R A Vee | E K| mpy
=l =l
VeRrEF+ NEVINHIE- YR PN Verer+>Vrer/Verer-© 14 Vavc| V
VRer/VeREF- BB EEUE H R R Verer+>Vrer/Verer-© 0 12V
(A\//:EES-VREF- FM AR FEAE L R Verer+>Vrer/Verer- 14 Vaec| V
lveREF+ A TR FRLR OVEVerer+<Vavee 2.2VI3V 1| uA
IREF-/VeREF- FRAS ML FELR OVEVererSVavee 2.2V/3V 1| pA

(1) FERAIUE RSN EIEAE, DO A FESIEAT 78 A . FEREHIYIE], N, B C), RSN EEEAMERI B k. e IRl
FEL70 L IR A SRR DU R A 1, DA TS iR e 8 12 (o AERRE -

(2) HERATZIRE T BN IEANEIEAE R . X T BRI AERAEZ 2R, T DUR AR A 2 i i S H T
(3) MEWHEIRE T RH TSRS . 0 TRARAOHER SR, 7T LU o P o4 P TS P
(4) HERBTZIRE T H/NMBZ N e IS . X T RURAMERREE 2R, AT DR AR A 22 70 2 4 WL I T
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12 iz ADC, WEBEHE

FEHERE B9 B AR R N AR R (BRAES A WD

24 A% Ta Vee BME BRERE BORME | B
% 2.5V REF2_5V=1, -40°C % 85°C v 24 2.5 2.6
N | Wrer R SIvrer Slvrer UM 105°C 2.37 25 264
Veere  IEPEIEMERLE Y - - v
% 1.5V REF2__5V=0, -40°C % 85°C 2 2VI3V 1.44 15 156
lvrer+ R N fESlyrer+Slvrer 8t/ ME 105°C ' 1.42 1.5 157
REF2_ 5V=0, 2.2
lvrer+ B KAESlvrer+Slvrer+ 5/ ME
AVce G AVCC%{J\ Eﬁf , If |REF2_5Vv=1, 2.8 v
0 BB XL -0.5MASIyrer+Slvrer+ iR /MHA
REF2_5V=1, 2.9
-1mAsIlyger+Shyrers /ME
| VRer I T 1 f 2.2V 0.01 -0.5 mA
VREF* i 3V 0.01 1
lyrep+=500pA£100pA, 2.2V +2
B HLE # 0.75V, av 1 LSB
| SRR, REF2_5v=0 *
LVRER®  Vper,difi 1+ lvrer+=500HA100pA,
BN HLE # 1.25V, 3v 2| LSB
REF2_5v=1
SN | =100pA—900pA,
1 S VREF+
IDL(VREF)+ %&ChblLl@%%(z) CVREF+=SHE’ ax= 0.5xVRgf+» 3V 20 ns
T URER AR % < 1 LSB
5110 Vrer+ LIMHZY | REFON=1,
CvReF+ e OmASIrers Shrers Bl 2.2V/3V 5 10 HF
DAY 5 R P P R lvrer+fE .
TREF+ o) OMASIymerSTMA 705 1 {5 4 5 2.2VI3V +100| ppm/ °C
PN v o S R RS E
tREFON E#%JE%EE IVREF+:0.5mA, C\/REF.',:].OIJFJ 2.2V 17 ms
|E| 39) 4)(2) VREF+=1'5V’ VAVCC=2'2V

(1) REAEWR, RECHRE.

(2) REATFIER, BRAE BB 5RE
(3)  PIEBZEMIE B B AR AR FIMS Bk — AN 2% . FTAT INL A1 DNL SR7E S Veer+ M AVssPA K Vrer./Verer Ml AVesZ IS

FHWA A2 10pF SR ZR A1 100nF [ % 25 2% o
(4) &ME: 1F taconZJE BB IR /N T 0.5 LSB. £ I [ B 1418 e 75 88 1 30

CVREF+ 4
100 yF T
trerFoN = .66 X Cyrer+ [ms] with Cyrer+ in pF
10 yF T
1uF T
1ms 10 ms 100 ms tREFON

B 39. PERIEAER SLAYIR B 8] treronS Vrers LAMBHIARZS AR R
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From Power Supply —p

/JD DVee

10 uF 100 nF

10 yF 100 nF
Apply External Reference [VeREF+]

or Use Internal Reference [VREF+]

10 pF

100 nF
Apply External Reference

10 yF 100 nF

> DVgg

AVgce

AVgsg

VREF+ OF VeREF+

VReF~/VeREF-

B 40. HLJF AN AE B R BT Veer/Verer 7N H IR

/JD DVee

From Power Supply >
|

10 uF 100 nF

Apply External Reference [VeREF+]
or Use Internal Reference [VREF+]

100 nF

10 uF
Reference Is Internally >

> DVgg

AVce

—> AVgg

> VREF+ OF VeREF+

Switched to AVss

jD VReF-/VeREF-

E 41. EE.{E': EEH_S‘*H%{E EEET&'H‘ VREF—/eREF—:AVSS’ W%Bﬁj%

64
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12 £ ADC, KFHE

FEHERE B9 B AR R N AR R (BRAES A WD

B Wik 2t vee | ®E s B
fapciocLk XFF ADCL12 21 15 2414 e M Ak 2.2V/I3V 0.45 5 6.3| MHz
fabci20sC W ADC12 JRi o ADClZD'Y =0, 2.2VI3V 3.7 5 6.3| MHz

fapcizcLk=fapc120sc
CVREF+25“F’ W%KT}EEJ%&V
fapc120sc=3.7MHz % 6.3MHz 22VlRv | 2.06 3511 ps
e Fedfurt ) KB ACLK, MCLK, k% SMCLK ff) 13xADC12DIV
SN fapcizciks x ps
ADC12SSEL#0 Ufapci2cLk
tADC120N ADC [ R i A O S 100| ns
n Rs=400Q, R,=1000Q, C;=30pF 3V 1220
Lot STRERF ] D) S ’ » G=30pk, ns
R RFFHF T=[Rg+RxC, 2.2V 1400
(1) BRI » ‘ ‘
2) %ﬁ:ﬁ'—: 1E tacioonZ 5 A B 1R 22 /N T 0.5 LSB.  FEME RFIAE 5 B e .
(3) THEKL 10 4 Tau (1) K3KBADF +0.5 LSB iR %E:
tzpe=In2™1) x (Rg + R)) x C; + 800ns, fEiXHl n=ADC #¥4F = 12, Rg= S EFiHkL
12 iz ADC, Zt:Z%
FEHEFET AR R SHE T I ARG (ARG 3D
" - SUN R -
¥ RSP Vee RS BIEORE s

) 1.4V(V, “Vrer/Verer.) f/ME < 1.6V +2

B BUAMERE UVerer:VeerVerer.) = 2.2VI3V LSB

1.6VS(Verer+Vrer/Verer-) /MH < Vavee .7
SO (Verer+-VRer/Verer.) /MH < (Verer+-Vrer/Verer.):

Eo  EhfkRz Curere= 100F CHILZEEE) Al 100NF (Fid 2t 2008) 2.2vi3v +1| LSB
) i (Verer+-VREF-/Verer) H/ME < (Verer+VRer/Verer.):

Eo k% iR % IR RS BIAHEFEPT < 100 Q, 2.2VI3V +2 +4| LSB
EICE (Verer+-Vrer/Verer.) B/MH < (Verer+-VRer/Verer.):

Bo  MHIRE Curer+= 10pF CHIHIZE%) Al 100nF (MFEHAED 2.2VV 11 #2) LSB
ke S 3 (Verer+ — VRer/Verer.) #/MH < (Verer+VRer/Verer.)s

Er  BWREERE | Coner. 104F G ) A1 100nF CHie a8 2218V 2 L8
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12 fi2 ADC, IREAEEZEEHNE Vub
FEHERE I 1 AR R T I TARIR T (S )

S 4 =) VAN
2% B vee | LM mxm| owe
| B AV 7@ | REFON=0, INCH=0Ah, 2.2v 40 120 A
i FIIZ AT IR I ADC120N=1, Ta=25°C 3V 60 160 H
s 2.2V 986
Vi @O ADC120N=1, INCH =0Ah, T,=0°C mv
3V 986
. 2.2V 355 3.55+3%
TCmn® ADC120N=1, INCH=0Ah mV/°C
3V 355 3.55+3%
‘ o ® iWiE 10 #EdRmT | ADC120N=1, INCH=0Ah, 2.2V 30 s
Tl ORFE P RIRRERS (0] @) | Best iR 2% < 1 LSB 3V 30 H
WAIEIE 11 B _ _ 2.2V RAT
lvmiD Sy ® | ADCI120N=1, INCH=0Bh ~ g A
v iBiE 11 P Voe | ADC120N=1, INCH=0Bh, 2.2V 11 1.1+0.04 v
M FEs Vmip A ~0.5 X Vayce 3v 15  15:0.04
¢ . ﬁﬁilﬁ,j@%‘%% ADC120N=1, INCH=0Bh, 22V 1400 ns
VMID CRAR) il & » AR Z < 1LSB 3V 1220

(1) {41 (ADC120N=1 H REFON=1) B{ (ADC120N=1 1 INCH=0Ah H RFt(5 5 NEH ) , WAL RS HIT lsensore UL EAIER
C5 A% SR RN S U 201 FL

2 %é?ﬁ%iﬁ%%ﬂu% $20°C. BRI AU SRR IIR/D P B B AR S I RS iR 22 .

®) ki

(4) ARG H S H TN 51kQ. BT RIS () G AR A% A I 18] tsensor () o

(5) LEHRAHIMNIER. TERFEIIEE T Vvipo

(6) T%@H‘“Eﬂ tVMID [€:51D) /@J/En\a:%ﬁéﬁ‘“\m tVMID CREE) Z':Pv %%%ﬁ%ﬂ‘]%@ﬁdl‘ﬂo
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INTF APt 2%
T 1 HRL U PP LB 11 SRR A T (0 T AR IR B R Py PR R 53 A D)

ZH TR 2% Vee BAME MRUE BOKE | A
Vecpemerase) e MEERR IR 2.2 3.6 \Y
frra PN A7 3 A B AR AT R 257 476| kHz
Ipem RFEIARISR B Voo F I F i 2.2V/3.6V 1 5 mA
([ FERRHRSR Voo LR H R 2.2V/3.6V 1 7 mA
tept Sitgg FEm g ) 2.2VI3.6V 10| ms
temErase R EHERR T [H] 2.2VI3.6V 20 ms
YRR A 104 10° JE
t g Bl CRRF RR L (] T;=25°C 100 HE
te F TGRS 6] @ 30 ter
t, o SN B R R (1] @ 25 trre
tye, 1.63 FHTAFA B 74 87 i B ) @ 18 tere
tye, o B 2 A v 15 51 55 A I 1] @ 6 trre
g g b B BRI i) @ 10593 trre
termm B HERR I ) @ 4819 tr1o

(1) 0= 64 FATAFAYGAT B NRIER, AFEIE R [,

ZSHCEM T ARSI % BT/ E ARG A,

(2)  IXURRE TR E NP B B PRSI (tere=feTa)-
RAM
FEAREFE () FEL YR R R S Bl B B R0 KA T I AR RS N (BRIAEA B UL

¥ MR 2% B/AME BmOKME | HAL
Viramh)  RAM {5 i I () CPU #{% 16 v
(1) %4 RAM FHIEARMRREAZN, ZSHE T RN R Voco  FEIZHIR R & 4F B AR HAT TR .
JTAG #D
FEARERE () AR LR S ) B B 2RI KA T I TAERETE RN (BRIES A UL

S5 TR Vee BAME BUBE BROKME| B4
fro TCK i AHi% B 22v 0 > MHz
3V 0 10

Ry TEST _b i 79 T iz HL BELAE =@ 2.2V/3V 25 60 90| kQ
(1) FTPR frop LATH A&k 5 REER A I P 325K
(2) TMS, TDUTCLK, 1 TCK _b-$i f BH 2S£ T JBAS 4T o
JTAG J5#®
FEAREFE () FEL YR R B A B 2RI R TR I CARIR VSR AN (BRIAEA A UL

ZH MR B/AME BKME| B
VCC(FB) %‘rﬁ%%‘%ﬁ?ﬂ‘] EE‘AE‘: EEH—E TA:25°C 2.5 \Y
Veg TEST 415t 22 el it i 1K 1 6 71 Vv
Ieg Y42 BEWTAMEIRN TEST B HLYE 100| mA
tr 5 22 J56 T 1T T [ 1| ms
(1) —HIF2zpel, WARGLEEA JTAGHR. Spy-Bi-Wire, TMi{iHIGEnTH, H JTAG #1255 B
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MNH{E R

wi FPL 5l IR R P1.0 2 P17, SRAME R & 2% 150\ i

P1REN.x

DVSS 0
DvCC

-7

PIDIR x }I Direction
0: Input
1 1: Output

P10UT.x I—l— 0 \
Module X OUT — 1
P1SEL.x = ¢
P1.4/SMCLK

P1IN.x< P1.5/TAQ

P1.6/TA1
EN P1.7/TA2
— e J
Module X IN « < b

P1IRQ.x < I

Set

I P1.0/TACLK

| P1.1/TAO
P1.2/TA1

| P1.3/TA2

I

I

P1IFG.x

P1SEL.X*— Interrupt
Edge
P1lES.xe—] Select
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* 20. 4 M P1.0 & P1.7 5| IThRE

BEHIIE S
P1DIR.x P1SEL.x
P1.0 (1/O) I: 0; O: 1 0
P1.0/TACLK 0 | Timer_A3.TACLK
CAOUT
P1.1 (1/0) I: 0; O: 1
P1.1/TAO 1 | Timer_A3.CCIOA
Timer_A3.TAO
P1.2 (1/0) I: 0; O: 1
P1.2/TAL1 2 | Timer_A3.CCI1A
Timer_A3.TA1l
P1.3 (1/0) I: 0; O: 1
P1.3/TA2 3 | Timer_A3.CCI2A
Timer_A3.TA2
P1.4 (1/0) I: 0; O: 1
SMCLK 1
P1.5 (I/0) I: 0; O: 1
P1.5/TAO 5 | Timer_A3.CCIOA
Timer_A3.TAO
P1.6 (1/0) I: 0; O: 1
P1.6/TAL 6 | Timer_A3.CCI1A
Timer_A3.TA1l
P1.7 (1/0) I: 0; O: 1
P1.7ITA2 7 | Timer_A3.CCI2A
Timer_A3.TA2

FIMIZFR (P1.x) X Thie

P1.4/SMCLK 4

Rrikr|lO|lkR|FR|O|R|[R|O|(FR|O|R|R|O|R|R|O|R|FR|O|R|R
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WO P2 IR EIEE:. P2.0 & P2.4, P2.6, 1 P2.7, i a5 il A 2% 1% N /%

To

——————————— =
Pad Logic

Comparator_A

From

Comparator_A
CAPD.x

|
[ |
| |
[ |
| |
| |
| |
P2REN.x ® | |
| pvss— 0 P
| Soml|
\I DVCC 1 |
P2DIR.x 0 Direction I I\
0: Input | |
1 1: Output I —_8 J §|
P20UT. -—l— 0 | I\ |
X Y : Sy
Module X OUT — 1 | l/ | P2.0/ACLK/CA2
| Bus | 5 HCAO TR CA
PASELX B | o | B23/RAAY
P2IN.x < | | P2.6/ADC12CLK/CA6
1 P2.7/TACICA7
EN | |
Module X IN < < b : $ :
_EZIEX EN | 1| |_ ___________ J
P2IRQ.x < .
[ l Q
Set
P2IFG.x
P2SEL .x #— Interrupt
Edge
P2IES.x =—] Select

70
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#2180 P2.0 & P2.4, P2.6, 1 P2.7 3|jHIThEE

B4R (P2) < Tt EHfEEW
CAPD.X P2DIR.X P2SEL .x

0 | P2.0 (1/0) 0 I: 0; O: 1 0

P2.0/ACLK/CA2 ACLK 0 1 1
CA2 1 X X

1 | P2.1 (1/0) 0 I: 0; O: 1 0

P2.1/TAINCLK/CA3 Timer_A3INCLK 0 1
DVss 0 1

CA3 1 X X

2 | P2.2 (1/0) 0 I: 0; O: 1 0

P2.2/CAOUT/TAO/CA4 cAOUT 0 = L
TAO 0 0 1

CA4 1 X

3 | P2.3 (1/0) 0 I: 0; O: 1 0

P2.3/CAO/TAL Timer_A3.TA1 0 1 1
CAO 1 X X

4 | P2.4 (1/0) 0 I: 0; O: 1 0

P2.4/CALITA2 Timer_A3.TA2 0 1 X
cA1l 1 X 1

6 | P2.6 (I/0) 0 I: 0; O: 1 0

P2.6/ADC12CLK@/CA6 ADC12CLK®@ 0 1 1
CA6 1 X X

7 | P2.7 (1/0) 0 I: 0; O: 1 0

P2.7/TAO/CA7 Timer_A3.TAO 0 1 1
CA7 1 X X

(1) X=TKMH
(2) Hi&EHT MSP430F24x Al MSP430F23x 241t
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Wi P2 Gl ER R P2.5, SRR A A 2 YR\ S

To Comparator

A
%4 Pad Loglcl

From Comparator

CAPD.5
|

To DCO

Iin

I
DCO !

DCOR —{—

P2REN.5 ®

|
|
|
|
|
[
| I
| I
Dvss— 0
| Som i
\I | DVC 1
P2DIR.5 '_[ 0 Direction N I
0: Input I —q |
1 1: Output || §I
P20UT5 -—l— 0 I !
. \C | a;
Module X OUT —] 1 ' L |
odule : | P2.5/ROSC/CAS
- : Bus
P2SEL.5 | Keeper ﬁ :
P2IN.5 « | EN
1 |
EN | o |
|
Module X IN < <l b | # :
C'_E’Z'E-5 EN | L 4
P2IRQ.5 «
[ I Q
Set
P2IFG.5
P2SEL.5 " Interrupt
Edge
p2iES.5 »—| Select
% 22. %10 P2.5 3 jHIThAE
PltiE 50
5 & FR (P2.x) X Theg
CAPD DCOR P2DIR.5 P2SEL.5
P2.5 (I/0) 0 0 l: 0;: O: 1 0
Rosc 0 1 X X
CA5 1 ﬁﬁ’éﬁ% 0 X X

(1) X=TFxMH
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W P3 5 R EIEE . P3.0 & P3.7, S HHiE 55 il A 2% % NS5

P3REN.x

P3DIR.x ._}I

Module direction— JH

Pad Logic
DVSS 0
O_
DvCC— 1 1
Direction ]
0: Input }
1: Output — g

P3OUT.x-—l— 0 \\
Module X OUT— 1
P3SEL.x e

<

P3.0/UCBOSTE/UCAOCLK
P3.1/UCB0SIMO/UCBOSDA
P3.2/UCBOSOMI/UCBOSCL

P3IN x< P3.3/UCBOCLK/UCAOSTE
: P3.4/UCAOTXD/UCAOSIMO
P3.5/UCAORXD/UCAO0SOMI
P3.6/UCA1TXD/UCA1SIMO
- - __ P3.7/UCATRXD/UCA1SOMI
Module X IN < <0
% 23. 0 P3.0 £ P3.7 5] IThAE
BhlbrE S W
B4 FR (P3.X) X ThEs a
P3DIR.X P3SEL.x
P3.0 (1/0) I: 0; O: 1 0
P3.0/UCBOSTE/UCAOCLK 0 N
UCBOSTE/UCAOCLK @ @) X 1
P3.1 (I/0) I: 0; O: 1 0
P3.1/UCBOSIMO/UCBOSDA 1 5
UCBOSIMO/UCBOSDA®R ) X 1
P3.2 (I/0) I: 0; O: 1 0
P3.2/UCBOSOMI/UCBOSCL 2 5
UCBOSOMI/UCBOSCL®@® X 1
P3.3 (1/0) I: 0; O: 1 0
P3.3/UCBOCLK/UCAOSTE 3 5
UCBOCLK/UCAOSTE®@ X 1
P3.4 (I/0) I: 0; O: 1 0
P3.4/UCAOTXD/UCAO0SIMO 4 5
UCAOTXD/UCA0SIMO® X 1
P3.5 (1/0) I: 0; O: 1 0
P3.5/UCAORXD/UCAOSOMI 5 5
UCAORXD/UCA0SOMI®@ X 1
5 5 P3.6 (1/0) I: 0; O: 1 0
P3.6/UCALTXD®/UCA1SIMO® 6 = 5
UCA1TXD®)UcA1SIMO® @ X 1
5 5 P3.7 (1/0) I: 0; O: 1 0
P3.7/UCAL1RXD®/ucA1SOMI®) 7 = 5
UCA1RXD®ucA1SOMI®)@) X 1
(1) X=7FxMH

XA BT A B USCI BB i
UCAOCLK Zh#efl s T UCBOSTE hfg.
SN 3 2 SPI AR,

()
©)

URESR G UCACLK Sk sy, JFH 4 il SPI BLA#ALFEAI1E, USCI AO/BO 1Y

(4)
®)

IR T 12C ThfE, M RBITEE 0 WEIE VegH T
W& T MSP430F24x fll MSP430F24x1 #$4%.

AL © 20072011, Texas Instruments Incorporated
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W P4 G R EIEE: P4.0 & P4.7, SEFE 55l A 2% i % N /%

— e —— —— — —— — — — — — —

PAREN.x ® Pad Logic)
DVSS 0 I
O_
\I DVCC 1
P4DIR.x 0 Direction

0: Input
jH 1: Oﬁtput

|

|

|

|

I

|

1 |

P40OUT.x 0 . | . —

Module X OUT —?—D i P4.0/TBO
P4.1/TB1
. | P4.2/TB2

|

|

|

|
. I
P4SEL.x | PaaTEs
I
|

P4.4/TB4
P4IN.x < P4.5/TB5

P4.6/TB6
P4.7/TBCLK
e —— —— ————— — — — — — —
Module X IN « <1 b

xR 24. 30 P4.0 & P4.7 5| [ITRE

BHIME S
P4DIR.X P4SEL .x
P4.0 (1/O) I: 0; O: 1 0
P4.0/TBO 0 | Timer_B7.CCIOA I Timer_B7.CCIOB
Timer_B7.TBO
P4.1 (1/O) I: 0; O: 1
P4.1/TB1 1 | Timer_B7.CCI1A # Timer_B7.CCI1B
Timer_B7.TB1
P4.2 (1/0) I: 0; O: 1
P4.2/TB2 2 | Timer_B7.CCI2A #I Timer_B7.CCI2B
Timer_B7.TB2
P4.3 (1/0) I: 0; O: 1
P4.3/TB3M 3 | Timer_B7.CCI3A I Timer_B7.CCI3BM
Timer_B7.TB3®
P4.4 (1/0) I: 0; O: 1
P4.4/TB4% 4 | Timer_B7.CCI4A I Timer_B7.CCl4BM
Timer_B7.TB4®
P4.5 (1/0) I: 0; O: 1
P4.5TB5Y 5 | Timer_B7.CCI5A il Timer_B7.CCI5B™M
Timer_B7.TB5(

P4.6 (1/0) I: 0; O: 1
P4.6/TB6() 6 | Timer_B7.CCI6A #I Timer_B7.cCl6B®)
Timer_B7.TB6(

P4.7 (1/O) I: 0; O: 1
Timer_B7.TBCLK 0

S FR (P4.x) X e

P4.7/TBCLK 7

Rrlo|lkr|kR|O|R|R|O|R|FR|O|FR|R|O|R|[R|O|R|FR|O|R|R

(1) HEHT MSP430F24x fl MSP430F24x1 %1,
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U P5 5 IR FEIEE . P5.0 & P5.3, %55 Hfih A 2% i % N\ /%

PS5REN.x ®

P5DIR X -—}|

Module Direction I—JH

P5OUT.x '—L 0 U
Module X OUT — 1

C T T T T~ Haiegd]

|

DVSS 0 |

o_

DvVCC 111

Direction ] |
0: Input _>7

1: Output —0 § |

|

|

I

<O

| P5.0/lUCB1STE/UCA1CLK
. P5.1/UCB1SIMO/UCB1SDA
PSSEL.x | P5.2/0CB1SOMI/UCB1SCL
P5.3/UCB1CLK/UCA1STE
P5IN.x < |
L R |
____________ |
Modue xiN <—] I 0]
% 25. ¥y P5.0 & P5.3 5| j{IThEe
BhpME SO
2| LR (P5.X) X ThE
P5DIR.X P5SEL.x
) . 0 | P5.0 (1/0) I: 0; O: 1 0
P5.0/UCB1STE®/UCA1CLK® 5 G
UCB1STE®@/UCALICLK@ @) X 1
) ) 1 | P5.1 (I/O) I: 0; O: 1 0
P5.1/UCB1SIMO®/UCB1SDA®P > GG
UCB1SIMO@/UCB1SDAP@®G) X 1
) ) 2 | P5.2 (1/0) I: 0; O: 1 0
P5.2/UCB1SOMI@/UCB1SCL® 5 S
UCB1SOMI®@/UCB1SCLPA®G) X 1
. 3 | P5.3 (1/0) I: 0; O: 1 0
P5.3/UCB1CLK@/UCA1STE® 5 N
UCB1CLK@/UCA1STE@® X 1

(1) X=TxMH

(2) HiEHT MSP430F24x fll MSP430F24x1 #14:.
WK 5] JME A UCACLK B NBLE I, I H 4 Zif] SPI ik H3E, USCI AO/BO #%
(5) WEEE T 12C Thig, il FUEIBHE 0 IKEhE VegH T,

(3) XANFIHTT M USCI ezl
(4) UCAOCLK IZjjfigfh 5T UCBOSTE Tfit.
Sy 3 L] SPI .

AL © 20072011, Texas Instruments Incorporated
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uE P5 B MK EME. P5.4 & P5.7, 3 G5 it A 2% i N\ S
P5REN.x ® e Padlogd
DVSS 0
o_

DVCC 1

PSDIR x }I Direction
0: Input
1 1: Output

i

|

I

I

|

]

1

P50UT.x 0 N\ I
Module X OUT —1 1 :
- I

|

|

|

P5.4/MCLK
| R
PSSEL.x | p57/TBGUTHISVSOUT
P5IN.x < |
o R |
____________ |
Module XIN<— <] D|
* 26. i P5.4 & P5.7 5| HIThEE
BHINME S
5| & FR (P5.x) X e
P5DIR.X P5SEL .x
P5.4 (1/0) I: 0; O: 1 0
P5.4/MCLK 4
MCLK 1 1
P5.5 (1/0) I: 0; O: 1 0
P5.5/SMCLK 5
SMCLK 1 1
P5.6 (1/0) I: 0; O: 1 0
P5.6/ACLK 6
ACLK 1 1
P5.7 (1/0) I: 0; O: 1 0
P5.7/TBOUTH/SVSOUT 7 | Timer_B7.TBOUTH 1
SVSOUT 1
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W P6 5K EIEE . P6.0 & P6.6, S FH 55 Hfih A 2% % N\ /%

r— = = = T T T Pad L?gic_l
ADC12 Ax | Dﬁd |
From ADC12 I |
P6REN.x ® I |
| pvss—| 0 |
| -
I DVCC 1 |
P6DIR X -—[ﬁ Direction | - |
- Inpu
jH 1 Oltput | — § |
i | |
PeoUTx =+ 0] N |
| G
]
Module X OUT —]
1 | l/ I P6.0/A0
PESEL | Bus I gg%ﬁ;
X ® : :
T[] —<G B
PEIN.X I | P65/A5
1 | P66IAG
| |
Module X IN < < | , ) |
|
- == il
% 27. i 0 P6.0 & P6.6 5| HIThAE
EHIfEEO
51 B4HR (P6.X) x Mt
P6DIR X P6SEL X
P5.0 (1/0 I: 0; O: 1 0
P6.0/A0@ 0 o)
A0®@ X 1
P5.1 (1/0 I: 0; O: 1 0
P6.1/A1@ 1 o)
AL® X 1
P5.2 (/0 I: 0; O: 1 0
P6.2/A2@) 2 o)
A2®@ X 1
P5.3 (1/0 I: 0; O: 1 0
P6.3/A3@ 3 2( )
A3®@ X 1
P5.4 (1/0 I: 0; O: 1 0
P6.4/A4?) 4 2( )
A4 X 1
P5.5 (I/0 I: 0; O: 1 0
P6.5/A5®@ 5 2( )
A5@ X 1
P6.6 (/0 I: 0; O: 1 0
P6.6/A6@ 6 2( )
A6®D X 1
(1) X=JLKHE

(2) HiEHT MSP430F24x Al MSP430F23x 241t
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Wi P6 Sl ER R P6.7, SRR i A A5 Y N S

To SVS Mux

VLD =15

ADC12 A7

From ADC12

P6REN.7 =

PEDIR.7 ?l Direction

: Input

0: 1
JH 1: OBtput

P60OUT.7 '—L 0 N\
Module X OUT — 1

P6SEL.7 ®

(D

P6.7/A7/SVSIN

PBIN.7 <
ModuIeXIN<4: < D! i>7
% 28. 4l P6.7 51 HITIRE
wHfMEE O
54 FR (P6.x) X -
PESEL INCHy
P6.7 (1/0) 0 0
DVss 1 0
P6.7/A7/SVSIN 7
A7@ X 1(y=7)
SVSIN (VLD=15) X 1

(1) X=TFTKMH
(2) HiEHT MSP430F24x Al MSP430F23x 231t
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JTAG 5|l (TMS, TCK, TDIUTCLK, TDO/TDI), 75 %8 Kl & 2% % N\ 46

TDO

—>

Controlled by JTAG

Controlled by JTAG
JTAG TDO/TDI —
Controlled
by JTAG
Y DVce DVee
TDI
< [ )
Fuse
< Burn & T est
» Fuse
Test TDI/TCLK
and
Emulation DVee
Module
TMS
= —<] <
TMS —
DVce
TCK
. /l
< <] —

TCK —

During Programming Activity and
During Blowing of the Fuse, Pin
TDO/TDI Is Used to Apply the Test
Input Data for JTAG Circuitry

AL © 20072011, Texas Instruments Incorporated
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JTAG WA KBRS

7E TEST i F LA A A4 K MSP430 8#FA — Maut e, HEAE—/MnmEN (POR) Z & H K
JTAG i IR 22 (RS . YRR, — MELRE R, e WEREZ AR 1%, 3V I 1mA
Ui, BV I 2.5mA HR T TEST 51 BIE R,  7EREAT IX S A I a0 25078 O DABE 6 T 4 MBI 4 224G 2 45 5T
Hgb Bk 28 0h%E

2 TEST 5| ITE— IR gwFE 210 i A AR T, 22 A 7R QT R e B e 2% 1k o

YE R B RAE N G TMS BIEI_E S — AN FUL TS B TMS 78 10 b 5 18] 4 o4 2E A B P i % . TMS B/
BN ERIR IR LR BT PWERERE, E554—4 POR KA AT, Bt AR dEis. £
A POR Z i, W et a2 A K 9l B 1) FEL A o

A )5 226 B E 5F H TMS 5] AL TG H TR, IS Emmms GERLE 42) . Hik, ¥ TMS 5]
PR AR 5 i~ (R 264D mT By IE &AM LI

Time TMS Goes Low After POR —¢

™S L

ITF —
ok | | ] | —m—mememe e

K 42, IR B

W ITAG J& 2245 Wt H 256 751 SN ERe 705 1) 25 B 113E, AT #f £ CODE 1
RAM B  BbAh, 245 50 W 51 SN 74 .
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CRWIEanS
RS W
SLAS547 7 i TR R AT

SLASB47A AL PR R AT

TE“ S T RE - MSPA30F23x” H i IF 1 51 il 34 A1 35 fufi T2 AR AU (55 9 1)
HIE TS FUfE - MSP430F24x1"H1 5| | 13, 14, M1 15 MsmF45 (55 13 1)
WIE 7B ihl % b USCI_AL/USCI_B1 [ lriifisr & F 17 T
SLAS547B KRS 23 £ 26 FRSMEM 1-3 28 0-2 (% 52 T 54 1)
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PACKAGING INFORMATION

Addendum-Page 1

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (4/5)
(6)
MSP430F233TPM ACTIVE LQFP PM 64 160 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 105 M430F233T R
REV # R
MSP430F233TPMR ACTIVE LQFP PM 64 1000 RoOHS & Green NIPDAU Level-3-260C-168 HR  -40 to 105 M430F233T Samnles
REV # S
MSP430F233TRGCR ACTIVE VQFN RGC 64 2500 RoOHS & Green NIPDAU Level-3-260C-168 HR  -40 to 105 M430F233T
MSP430F233TRGCT ACTIVE VQFN RGC 64 250 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 105 M430F233T
MSP430F235TPM ACTIVE LQFP PM 64 160 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 105 M430F235T T
REV # R
MSP430F235TPMR ACTIVE LQFP PM 64 1000 RoOHS & Green NIPDAU Level-3-260C-168 HR  -40 to 105 M430F235T Samnles
REV # R
MSP430F235TRGCR ACTIVE VQFN RGC 64 2500 RoOHS & Green NIPDAU Level-3-260C-168 HR  -40 to 105 M430F235T
MSP430F235TRGCT ACTIVE VQFN RGC 64 250 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 105 M430F235T Samples
MSP430F2410TPM ACTIVE LQFP PM 64 160 RoHS & Green NIPDAU Level-3-260C-168 HR  -40 to 105 M430F2410T Samnles
REV # R
MSP430F2410TPMR ACTIVE LQFP PM 64 1000 RoOHS & Green NIPDAU Level-3-260C-168 HR  -40 to 105 M430F2410T Samnles
REV # S
MSP430F2410TRGCR ACTIVE VQFN RGC 64 2500 RoOHS & Green NIPDAU Level-3-260C-168 HR  -40 to 105 M430F2410T
MSP430F2410TRGCT ACTIVE VQFN RGC 64 250 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 105 M430F2410T Samples
MSP430F2471TPM ACTIVE LQFP PM 64 160 RoHS & Green NIPDAU Level-3-260C-168 HR  -40 to 105 M430F2471T Samnles
REV # R
MSP430F2471TPMR ACTIVE LQFP PM 64 1000 RoOHS & Green NIPDAU Level-3-260C-168 HR  -40 to 105 M430F2471T Samnles
REV # S
MSP430F2471TRGCR ACTIVE VQFN RGC 64 2500 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 105 M430F2471T
MSP430F2471TRGCT ACTIVE VQFN RGC 64 250 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 105 M430F2471T Samples
MSP430F247TPM ACTIVE LQFP PM 64 160 RoHS & Green NIPDAU Level-3-260C-168 HR  -40 to 105 M430F247T Samnles
REV # R
MSP430F247TPMR ACTIVE LQFP PM 64 1000 RoOHS & Green NIPDAU Level-3-260C-168 HR  -40 to 105 M430F247T Samples
REV # - -
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®) (4/5)
(6)
MSP430F247TRGCR ACTIVE VQFN RGC 64 2500 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 105 M430F247T Samples
MSP430F247TRGCT ACTIVE VQFN RGC 64 250 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 105 M430F247T Samples
MSP430F2481TPM ACTIVE LQFP PM 64 160 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40to 105 M430F2481T
REV # R
MSP430F2481TPMR ACTIVE LQFP PM 64 1000 RoOHS & Green NIPDAU Level-3-260C-168 HR -40 to 105 M430F2481T Eerore:
REV # R
MSP430F2481TRGCR ACTIVE VQFN RGC 64 2500 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 105 M430F2481T Samples
MSP430F2481TRGCT ACTIVE VQFN RGC 64 250 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 105 M430F2481T Samples
MSP430F248TPM ACTIVE LQFP PM 64 160 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 105 M430F248T
REV # R
MSP430F248TPMR ACTIVE LQFP PM 64 1000 RoOHS & Green NIPDAU Level-3-260C-168 HR -40 to 105 M430F248T
REV # R
MSP430F248TRGCR ACTIVE VQFN RGC 64 2500 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 105 M430F248T Samples
MSP430F248TRGCT ACTIVE VQFN RGC 64 250 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 105 M430F248T
MSP430F2491TPM ACTIVE LQFP PM 64 160 RoHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 105 M430F2491T
REV # R
MSP430F2491TPMR ACTIVE LQFP PM 64 1000 RoOHS & Green NIPDAU Level-3-260C-168 HR -40 to 105 M430F2491T
REV # s
MSP430F2491TRGCR ACTIVE VQFN RGC 64 2500 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 105 M430F2491T Samples
MSP430F2491TRGCT ACTIVE VQFN RGC 64 250 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 105 M430F2491T
MSP430F249TPM ACTIVE LQFP PM 64 160 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 105 M430F249T
REV # R
MSP430F249TPMR ACTIVE LQFP PM 64 1000 RoOHS & Green NIPDAU Level-3-260C-168 HR -40 to 105 M430F249T
REV # s
MSP430F249TRGCR ACTIVE VQFN RGC 64 2500 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 105 M430F249T Samples
MSP430F249TRGCT ACTIVE VQFN RGC 64 250 ROHS & Green NIPDAU Level-3-260C-168 HR -40 to 105 M430F249T Samples

@ The marketing status values are defined as follows:
ACTIVE: Product device recommended for new designs.

Addendum-Page 2
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LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MsL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
OTHER QUALIFIED VERSIONS OF MSP430F249 :

o Enhanced Product: MSP430F249-EP

NOTE: Qualified Version Definitions:

e Enhanced Product - Supports Defense, Aerospace and Medical Applications

Addendum-Page 3
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
5 T [ KO [+—P1—»
go W
lReeI | | l
Diameter Cavity # 20 ‘*
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
v W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [
‘f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
0O O O OO0 O O O QfSprocket Holes
I
Q1 : Q2
Q3 i Qé User Direction of Feed
T
Pocket\(l)lgdrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
MSP430F233TPMR LQFP PM 64 1000 330.0 24.4 130 | 130 | 21 16.0 | 24.0 Q2
MSP430F233TRGCR VQFN RGC 64 2500 330.0 16.4 9.3 9.3 15 12.0 | 16.0 Q2
MSP430F233TRGCT VQFN RGC 64 250 180.0 16.4 9.3 9.3 1.5 12.0 | 16.0 Q2
MSP430F235TPMR LQFP PM 64 1000 330.0 24.4 13.0 | 13.0 2.1 16.0 | 24.0 Q2
MSP430F235TRGCR VQFN RGC 64 2500 330.0 16.4 9.3 9.3 15 12.0 | 16.0 Q2
MSP430F235TRGCT VQFN RGC 64 250 180.0 16.4 9.3 9.3 15 12.0 | 16.0 Q2
MSP430F2410TPMR LQFP PM 64 1000 330.0 24.4 13.0 | 13.0 2.1 16.0 | 240 Q2
MSP430F2410TRGCR VQFN RGC 64 2500 330.0 16.4 9.3 9.3 1.5 12.0 | 16.0 Q2
MSP430F2410TRGCT VQFN RGC 64 250 180.0 16.4 9.3 9.3 1.5 12.0 | 16.0 Q2
MSP430F2471TPMR LQFP PM 64 1000 330.0 24.4 13.0 | 130 | 21 16.0 | 24.0 Q2
MSP430F2471TRGCR | VQFN RGC 64 2500 330.0 16.4 9.3 9.3 15 12.0 | 16.0 Q2
MSP430F2471TRGCT VQFN RGC 64 250 180.0 16.4 9.3 9.3 1.5 12.0 | 16.0 Q2
MSP430F247TPMR LQFP PM 64 1000 330.0 24.4 13.0 | 13.0 2.1 16.0 | 240 Q2
MSP430F247TRGCR VQFN RGC 64 2500 330.0 16.4 9.3 9.3 15 12.0 | 16.0 Q2
MSP430F247TRGCT VQFN RGC 64 250 180.0 16.4 9.3 9.3 15 12.0 | 16.0 Q2
MSP430F2481TPMR LQFP PM 64 1000 330.0 24.4 13.0 | 13.0 2.1 16.0 | 240 Q2
MSP430F2481TRGCR VQFN RGC 64 2500 330.0 16.4 9.3 9.3 1.5 12.0 | 16.0 Q2
MSP430F2481TRGCT VQFN RGC 64 250 180.0 16.4 9.3 9.3 1.5 12.0 | 16.0 Q2

Pack Materials-Page 1
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Device Package|Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) [W1 (mm)

MSP430F248TPMR LQFP PM 64 1000 330.0 24.4 13.0 | 13.0 2.1 16.0 | 24.0 Q2
MSP430F248TRGCR VQFN RGC 64 2500 330.0 16.4 9.3 9.3 15 12.0 | 16.0 Q2
MSP430F248TRGCT VOQFN RGC 64 250 180.0 16.4 9.3 9.3 15 12.0 | 16.0 Q2
MSP430F2491TPMR LQFP PM 64 1000 330.0 24.4 13.0 | 13.0 2.1 16.0 | 24.0 Q2
MSP430F2491TRGCR | VQFN RGC 64 2500 330.0 16.4 9.3 9.3 15 12.0 | 16.0 Q2
MSP430F2491TRGCT | VQFN RGC 64 250 180.0 16.4 9.3 9.3 15 12.0 | 16.0 Q2
MSP430F249TPMR LQFP PM 64 1000 330.0 24.4 13.0 | 13.0 2.1 16.0 | 24.0 Q2
MSP430F249TRGCR VOQFN RGC 64 2500 330.0 16.4 9.3 9.3 15 12.0 | 16.0 Q2
MSP430F249TRGCT VQFN RGC 64 250 180.0 16.4 9.3 9.3 15 12.0 | 16.0 Q2

TAPE AND REEL BOX DIMENSIONS

- E
~_ s
e 7
\\y/ P -\\{//
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
MSP430F233TPMR LQFP PM 64 1000 336.6 336.6 41.3
MSP430F233TRGCR VQFN RGC 64 2500 853.0 449.0 35.0
MSP430F233TRGCT VQFN RGC 64 250 210.0 185.0 35.0
MSP430F235TPMR LQFP PM 64 1000 336.6 336.6 41.3
MSP430F235TRGCR VQFN RGC 64 2500 853.0 449.0 35.0
MSP430F235TRGCT VQFN RGC 64 250 210.0 185.0 35.0
MSP430F2410TPMR LQFP PM 64 1000 336.6 336.6 41.3
MSP430F2410TRGCR VQFN RGC 64 2500 853.0 449.0 35.0

Pack Materials-Page 2
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

MSP430F2410TRGCT VQFN RGC 64 250 210.0 185.0 35.0
MSP430F2471TPMR LQFP PM 64 1000 336.6 336.6 41.3
MSP430F2471TRGCR VQFN RGC 64 2500 367.0 367.0 38.0
MSP430F2471TRGCT VQFN RGC 64 250 210.0 185.0 35.0

MSP430F247TPMR LQFP PM 64 1000 336.6 336.6 41.3
MSP430F247TRGCR VQFN RGC 64 2500 367.0 367.0 38.0
MSP430F247TRGCT VQFN RGC 64 250 210.0 185.0 35.0
MSP430F2481TPMR LQFP PM 64 1000 336.6 336.6 41.3
MSP430F2481TRGCR VQFN RGC 64 2500 367.0 367.0 38.0
MSP430F2481TRGCT VQFN RGC 64 250 210.0 185.0 35.0

MSP430F248TPMR LQFP PM 64 1000 336.6 336.6 41.3
MSP430F248TRGCR VQFN RGC 64 2500 367.0 367.0 38.0
MSP430F248TRGCT VQFN RGC 64 250 210.0 185.0 35.0
MSP430F2491TPMR LQFP PM 64 1000 336.6 336.6 41.3
MSP430F2491TRGCR VQFN RGC 64 2500 853.0 449.0 35.0
MSP430F2491TRGCT VQFN RGC 64 250 210.0 185.0 35.0

MSP430F249TPMR LQFP PM 64 1000 336.6 336.6 41.3
MSP430F249TRGCR VQFN RGC 64 2500 853.0 449.0 35.0
MSP430F249TRGCT VQFN RGC 64 250 210.0 185.0 35.0

Pack Materials-Page 3
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TRAY
L - Quter tray length without tabs KO -
¢ Outer
tray
+++++++++++4++++ neloht
1+ +++++++++++++ 4+
T+ ++++++++++ A+ + 4+ + || ovs
Outer
+++++++++++++ A+ A+
| | width
He ) 1
F+++++ 4+ 4+ 4+ 4]
I
P1 - Tray unit pocket pitch
CW - Measurement for tray edge (Y direction) to corner pocket center
— CL - Measurement for tray edge (X direction) to corner pocket center
Chamfer on Tray corner indicates Pin 1 orientation of packed units.
*All dimensions are nominal
Device Package | Package | Pins | SPQ [Unit array Max L (mm)] W KO P1 CL Cw
Name Type matrix [temperature (mm) | (um) | (mm) | (mm) | (mm)
()
MSP430F233TPM PM LQFP 64 160 8X 20 150 315 | 135.9| 7620 | 15.2 13.1 13
MSP430F233TPM PM LQFP 64 160 8x20 150 315 | 135.9 | 7620 | 15.2 13.1 13
MSP430F235TPM PM LQFP 64 160 8X 20 150 315 | 135.9 | 7620 | 15.2 13.1 13
MSP430F235TPM PM LQFP 64 160 8x20 150 315 | 135.9 | 7620 | 15.2 13.1 13
MSP430F2410TPM PM LQFP 64 160 8x20 150 315 | 135.9| 7620 | 15.2 13.1 13
MSP430F2410TPM PM LQFP 64 160 8X 20 150 315 | 135.9| 7620 | 15.2 13.1 13
MSP430F2471TPM PM LQFP 64 | 160 | 8x20 150 315 | 1359 7620 | 152 | 131 | 13
MSP430F2471TPM PM LQFP 64 160 8X20 150 315 | 135.9 | 7620 | 15.2 13.1 13
MSP430F247TPM PM LQFP 64 160 8X 20 150 315 | 1359 | 7620 | 15.2 13.1 13
MSP430F247TPM PM LQFP 64 160 8x20 150 315 | 135.9| 7620 | 15.2 13.1 13
MSP430F2481TPM PM LQFP 64 160 8x20 150 315 | 135.9| 7620 | 15.2 13.1 13
MSP430F2481TPM PM LQFP 64 160 8X20 150 315 | 135.9 | 7620 | 15.2 13.1 13
MSP430F248TPM PM LQFP 64 160 8x20 150 315 | 135.9 | 7620 | 15.2 13.1 13
MSP430F248TPM PM LQFP 64 160 8X 20 150 315 | 135.9| 7620 | 15.2 13.1 13
MSP430F2491TPM PM LQFP 64 160 8x20 150 315 | 135.9| 7620 | 15.2 13.1 13
MSP430F2491TPM PM LQFP 64 160 8X 20 150 315 | 135.9 | 7620 | 15.2 13.1 13
MSP430F249TPM PM LQFP 64 160 8x20 150 315 | 135.9 | 7620 | 15.2 13.1 13
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Device Package | Package | Pins | SPQ |Unit array Max L (mm)] W KO P1 CL cw
Name Type matrix |temperature (mm) | (um) | (mm) | (mm) [ (mm)
(S
MSP430F249TPM PM LQFP 64 160 8 X 20 150 315 | 1359 7620 | 15.2 | 131 13
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GENERIC PACKAGE VIEW
RGC 64 VQFN - 1 mm max height

9x 9, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4224597/A
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PACKAGE OUTLINE
RGC0064B VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

g
__A

PIN 1 INDEX AREA/

1.0
0.8
0.05
0.00
-~ x5
EXPOSE ‘ SYMM ‘ 0.2) TYP
THERMAL PAD
4 : = N
16 UUUUUUU{UUUUUUUHJ 33 u
,,,,, ‘ A
] ‘ &
] | &
) 1
- N\ | d
) ! -
SYMM > ‘ 65 -
) [
2X L t——-—71-—— - [425t01
] ‘ &
) I (@
60X ) ‘ -
= {
) -
s B ‘ Sl
o | =
I ﬂﬂﬂﬂﬂﬂﬂﬂlﬂﬂﬂﬂﬂﬂﬂm 48 | 5% 0:30 o
PIN1ID 64 ‘ 0.18
05 & 0.10 |C|A|B
64X '3 ~— 0.05@

4219010/A 10/2018

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
VQFN - 1 mm max height

RGC0064B
PLASTIC QUAD FLATPACK - NO LEAD
(4.25)
SYMM SEE SOLDER MASK
64X (0.6) o4 ¢ 49 DETAIL
ey | B0goosoeoaposd —— — .
N cH | s
_ _ | | |
60X (0.5 -
% ) e | Co
0 @— - —|]-—-—- —-
‘ T
(R0.05) TYP % | | ‘ (118) TYP
. o o ! 0 —e—-—-—Li— ©8)
SYMM | 65
¢— | —-—-— |- - b -
[:I:] Lo o ! o0 —a+— [:I:] (0.695) TYP
LT g
| |
0O p—eo— |
©@0.2) TYP |
via D i | I D
|
S,
|
16 () ! | (D33
| |
_ . _1
0008008008090080
17
| (0.695) TYP —|=—= ! |
| I @18 TYP |
L 8.8) 4
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X
0.07 MIN
ALL 297 MAX ﬁ r ALL AROUND T
g METAL UNDER
METAL EDGE ! \/SOLDER MASK
EXPOSED METAL ™\_soLDER MASK EXPOSED—/ T SOLDER MASK
OPENING METAL | OPENING
NON SOLDER MASK
DEFINED SOLDER MASK DEFINED
(PREFERRED)
SOLDER MASK DETAILS
4219010/A 10/2018

NOTES: (continued)
4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).
5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RGC0064B VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

SYMM
¢
64X (0.6) 64 | 49
sxo20- | [OUUHIOBUD U OHdBE——— =
= 1 S
60X (0.5) ﬁ ! g
e P:: L 0
(R0.05) TYP % | % ox (m: 1.19)
O o——o0 Q 5
SYMMQ% ————— »%65« —————— T ©8.8)
CD @) O ‘ O o ﬁg)
+ | ==
e | %
== S
16 (] ! i CP 33
- 0006800608005008- ———
i L——l» (1.39) i
L (8.8) J

SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 10X

EXPOSED PAD 65
71% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

4219010/A 10/2018

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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PMOO64A

PACKAGE OUTLINE
LQFP - 1.6 mm max height

PLASTIC QUAD FLATPACK

PIN 11D

J

NOTE 3

s g

[

9.8
NOTE 3

Lnnnnnnnnnnnnnnz

nnnannnnonanan
N

/

D?
p

A

60X [ 0.5 | L

o ax[75}

12.2

118 TYP

JUT00T00 .
L 07

64X .17

|9 Jo.080) [c|A[B]

,/’

:

il

(0.13) TYP 3}:/?

Vi
SEE DETAIL A

4) 1.6 MAX

DETAIL A
TYPICAL

— 0.05 MIN

4215162/A 03/2017

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not

exceed 0.15 mm per side.
4. Reference JEDEC registration MS-026.
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EXAMPLE BOARD LAYOUT
PMOO64A LQFP - 1.6 mm max height

PLASTIC QUAD FLATPACK

SYMM
49

i S

|
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SOLDER MASK DETAILS
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NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
7. For more information, see Texas Instruments literature number SLMA004 (www.ti.com/lit/sima004).
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EXAMPLE STENCIL DESIGN
PMOO64A LQFP - 1.6 mm max height

PLASTIC QUAD FLATPACK
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:8X
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NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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