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# 1 REMEHEO

P g%?%g” %]ﬁ\é NfE | RAM Timer A | COMP_A+| 10 BiE uscl v o T
®sL) e (KB) (B) ~ A ADC A0/BO
(EEM)
32 5]
MSP430G2553IRHB32 24 OFN H3
28 5
MSP430G2553IPW28 24 | TSSOP %}
LF, &
1 1 16 512 | 2x TA3 8 8 1 DCO, 20 31
VLO
MSP430G2553IPW20 16 | TSSOP #f
%
20 5l
MSP430G2553IN20 16 | poip 4
32 5]
MSP430G2453IRHB32 24 OFN H3
28 5
MSP430G2453IPW28 24 | TSSOP %
LF, &
1 1 8 512 | 2x TA3 8 8 1 DCO, 20 31
VLO
MSP430G2453IPW20 16 | TSSOP #f
%
20 5l
MSP430G2453IN20 16 | poip 4
32 5]
MSP430G2353IRHB32 24 OFN H3
28 5
MSP430G2353IPW28 24 | TSSOP %
LF, &
1 1 4 256 | 2x TA3 8 8 1 DCO, 20 31
VLO
MSP430G2353IPW20 16 | TSSOP #f
%
20 5l
MSP430G2353IN20 16 | poip 4
32 5]
MSP430G2253IRHB32 24 OFN H3
28 5
MSP430G2253IPW28 24 | TSSOP %
LF, &
1 1 2 256 | 2x TA3 8 8 1 DCO, 20 31
VLO
MSP430G2253IPW20 16 | TSSOP #f
%
20 5l
MSP430G2253IN20 16 | poip 4
32 5]
MSP430G2153IRHB32 24 OFN H3
28 5
MSP430G2153IPW28 24 | TSSOP %
LF, &
1 1 1 256 | 2x TA3 8 8 1 DCO, 20 31
VLO
MSP430G2153IPW20 16 | TSSOP #f
%
20 5l
MSP430G2153IN20 16 | poip 4

(1) EFAGRTRIE A G S, 15 WA SR A H B Rk T, B U7 REMAE (T1) B R shwww.ti.com.

(2) FHEERE. BB A& 5 www.ti.com/packaging ki .
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& 1 RO (B R)

siem| B2 "
e | D7 N RAM | .. COMP_A+| 10 j@i¥ UscCl ! S
i (iks%ﬁ) I (KB) ®) Timer_A B ADC AO/BO A4 VO | HIEHA
(EEM)
32 5|
MSP430G2513IRHB32 24 OFN 2
28 5|
MSP430G2513IPW28 24 | TSSOP #f
LF, 6
1 1 16 512 | 2x TA3 8 - 1 DCO, 20 3
VLO 1
MSP430G2513IPW20 16 | TSSOP #f
5
20 5|
MSP430G2513IN20 16 | poip 4
32 5|
MSP430G2413IRHB32 24 OFN 2
28 5|l
MSP430G2413IPW28 24 | TSSOP #f
LF, xE
1 1 8 512 | 2x TA3 8 - 1 DCO, 20 3
VLO 1
MSP430G2413IPW20 16 | TSSOP #f
%
20 5l
MSP430G2413IN20 16 | ppip #3
32 5|
MSP430G2313IRHB32 24 OFN 2
28 5|
MSP430G2313IPW28 24 | TSSOP #f
LF, 6
1 1 4 256 | 2x TA3 8 - 1 DCO, 20 3
VLO 1
MSP430G2313IPW20 16 | TSSOP #f
3
20 5l
MSP430G2313IN20 16 | poip 44
32 5|
MSP430G2213IRHB32 24 OFN 2
28 5|l
MSP430G2213IPW28 24 | TSSOP #f
LF, xE
1 1 2 256 | 2x TA3 8 - 1 DCO, 20 3
VLO 1
MSP430G2213IPW20 16 | TSSOP #f
]
20 5l
MSP430G2213IN20 16 | poip 44
32 5|
MSP430G2113IRHB32 24 OFN 2
28 5|l
MSP430G2113IPW28 24 | TSSOP #f
LF, xE
1 1 1 256 | 2x TA3 8 - 1 DCO, 20 3
VLO 1
MSP430G2113IPW20 16 | TSSOP #f
3
20 5l
MSP430G2113IN20 16 | poip 44
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DvCC 1 20 DVSS
P1.0/TAOCLK/ACLK/A0/CAO 1y 2 19 {0 XIN/P2.6/TA0.1
P1.1/TA0.0/UCAORXD/UCAQOSOMI/A1/CA1 DY 3 18 J0 XOUT/P2.7
P1.2/TA0.1/UCAOTXD/PUCAOSIMO/A2/CA2 O} 4 17 |0 TEST/SBWTCK
P1.3/ADC10CLK/CAOUT/VREF-/VEREF-/A3/CA3 0} 5 P"\ll\?go 16 [0 RST/NMI/SBWTDIO
P1.4/SMCLK/UCBOSTE/UCAOCLK/VREF+/VEREF+/A4/CA4/TCK O} 6 (TOP VIEW) 150 P1.7/CAOUT/UCBOSIMO/UCBOSDA/A7/CA7/TDO/TDI
P1.5/TA0.0/UCBOCLK/UCAOSTE/A5/CA5/TMS 0§ 7 14§00 P1.6/TA0.1/UCBOSOMI/UCBOSCL/A6/CA6/TDI/TCLK
P2.0/TA1.0 1Y 8 130 P2.5/TA1.2
P2.1/TA1.1 9 120 P2.4/TA1.2
P2.2/TA1.1 0§ 10 1 P2.3/TA1.0

NOTE: ADCI10 {X7E MSP430G2x53 25 LiR1it,
NOTE: P3 %0 LK TH EBPEAZERAIBETI®E P3REN.Xx = 1 KB Ao

B4 S| HMBEE. MSP430G2x13 1 MSP430G2x53, 28 B|MIB84F. TSSOP H%#

DvVCC 1 28|00 DVSS
P1.0/TAOCLK/ACLK/AO/CAO OJ 2 27 [0 XIN/P2.6/TA0.1
P1.1/TAQ.0/JUCAORXD/UCAOSOMI/A1/CA1 Y 3 26 [0 XOUT/P2.7
P1.2/TAQ.1/UCAOTXD/PUCAOSIMO/A2/CA2 0} 4 25 [0 TEST/SBWTCK
P1.3/ADC10CLK/CAOUT/VREF-/VEREF-/A3/CA3 OJ 5 24 [0 RST/NMI/SBWTDIO
P1.4/SMCLK/UCBOSTE/UCAOCLK/VREF+/VEREF+A4/CA4/TCK [ 6 23 [0 P1.7/CAOUT/UCBOSIMO/UCBOSDA/A7/CA7/TDO/TDI
P1.5/TA0.0/UCBOCLK/UCAOSTE/A5/CA5/TMS O 7 PW28 22 [0 P1.6/TA0.1/UCBOSOMI/UCBOSCL/AB/CAB/TDI/TCLK
p3.1TA10Of s (TOPVIEW) 540 p3 7/TATCLK/CAOUT
P3.0/TA0.2 O © 20 [0 P3.6/TA0.2
P2.0/TA1.0 O 10 19 [0 P3.5/TAO.1
P2.1/TA1.1 O 11 18 [0 P2.5/TA1.2
P2.2/TA1.1 O 12 17 [0 P2.4/TA1.2
P3.2/TA1.1 O 13 16 [0 P2.3/TA1.0
P3.3/TA1.2 Of 14 15 [0 P3.4/TA0.0

NOTE: ADCI10 {X7E MSP430G2x53 25 LiR1it,
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http://www.ti.com.cn

. MSP430G2x53

13 TEXAS
INSTRUMENTS MSP430G2x13
www.ti.com.cn ZHCS178E —APRIL 2011-REVISED JANUARY 2012

B S| HBIE B, MSP430G2x13 M MSP430G2x53, 32 5IHIES4. QFN %

P1.0/TAOCLK/ACLK/AO/CAO

S
S~
ca
QoOowwakE
]
0298922323
z A<« X X
fo L L e Clclcl N
32 31 30 29 28 27 26 25
P1.1/TA0.0/lUCAORXD/UCAOSOMI/AT/CAT D 1 - — — — — — — — — - 247 TEST/SBWTCK
P1.2/TA0.1/UCAOTXD/UCAOSIMO/A2/CA2 |~ 2 | : 23| RST/NMI/SBWTDIO
P1.3/ADC10CLK/CAOUT/VREF-/VEREF-/A3/CA3 |2 3 : | 222} P1.7/CAOUT/UCBOSIMO/UCBOSDA/A7/CA7/TDO/TDI
P1.4/SMCLK/UCBOSTE/UCAOCLK/VREF+/VEREF+/A4/CA4/TCK |12 4 | RHB32 | 2124 P1.6/TA0.1/UCBOSOMI/UCBOSCL/A6/CAB/TDI/TCLK
P1.5/TA0.0/lUCBOCLK/UCAOSTE/A5/CA5/TMS |> 5 | (TOP VIEW) : 207} P3.7/TA1CLK/CAOUT
P3.1/TA1.0> 6 : | 19Z) P3.6/TA0.2
P3.0/TA0.21> 7 | | 182} P3.5/TA0.1
nehel-———————— U y7cl p2.s/TAt.2
9 10 11 12 13 14 15 16
110 nr g
O - - NOOoWN
- e e = O o
EEEEEEEE
O~ N AN M <M<
N NGB o
[ I W I o Y o N o M a By o Y

NOTE: ADCI10 X% MSP430G2x53 284 Li21i,
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IhEEtER , MSP430G2x53

XIN XOUT DvCC DVSS P1.x P2.x P3.x

8 8
e R . - B G L LT SEE P A
! ]
H ACLK '
: Clock Flash ADC Port P1 Port P2 Port P3 :

SMCLK
1| System RAM . 81/0 81/0 so |1
] 16KB 10-Bit 1
| 8KB 5128 8 Ch. Interrupt Interrupt 1
1 MCLK 4KB 256B Autoscan capability capability pullup/ H
] 2KB 1 ch DMA pullup/down pullup/down pullldown [l
] resistors resistors resistors || g
! |
1| 16MHz ]
1| cru MAB 1
! ]
] incl. 16 MDB :
1 Registers H
! |
! |
: Emulation Uusfé_ﬁ‘/o :
1_28P Watchdog | [Timero_A3] |Timer1_A3 '
| Brownout | | C°PA*| | woT+ L'NégPA’ '
: JTAG Protection| |5 oo 3cc 3cc :
H Interface 15-Bit Registers Registers USCI BO H
] SPI, 12C ]
! ]
th e e Y
RST/NMI
NOTE: {X 28 5|1 32 5|24 EH P3 O,
£} 5
Thee MSP430G2x13

XIN XOUT DvCC DVSS P1.x P2.x P3.x

8 8
:-- - - - - D el Gt Ty PR
]
: ACLK :
ook —S:CLK Flash Port P1 Port P2 Port P3 |
1| System 16KB RAM 81/0 81/0 go |1
: 8KB 5128 Interrupt Interrupt :
1 MCLK 4KB 2568 capability capability pullup/ 1
] KB pullup/down | | pullup/down| | pulldown |y
] resistors resistors resistors | §
! ]
1| 16MHz ]
] CPU MAB ]
! ]

MDB
: incl. 16 :
1 Registers H
] ]
] ]
: Emulation UUS:’;_?‘/O :
2BP i i

] Comp_A+ Watchdog | |Timer0_A3| |Timer1_A3 LIN. IrDA, 1
] Brownout - WDT+ SPI ]
: JTAG Protection| |5 - d 3CC 3cc :
H Interface 15-Bit Registers | | Registers USCI BO H
! SPI, 12C ]
] ]
! '

RST/NMI
NOTE: X 28 5|#IF 32 5|84 EHF P3 KO,

6 Copyright © 2011-2012, Texas Instruments Incorporated
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Table 2. #¥IhaE

A\l
7

k) o e
B PW20, | p\wog | RHB32
N20
P1.0/ BEAEKTF /0 5l
TAOCLK/ Timer0_A , BH#55 TACLK A
ACLK/ 2 2 31 /0 |ACLK £85I
A0 ADC10 &5 A A0
CAO Comparator_A+ , CAO 5 A
P1.1/ BEAEKTF /0 5/
TA0.0/ Timer0_A , ###2 : CCIOA B A , L3 : Out0 % / BSL &%
UCAORXD/ 5 5 1 /o UART X/ USCI_AO #EIRBIEH A
UCAOSOMI/ SPI XA USCI_AO0 ZiEasskiEm H/E =8 m A
Al/ ADC10 A ALY
CAl Comparator_A+ , CA1 #i A
P1.2/ BERAEKTF /0 5l
TAO.1/ Timer0_A , %k : CCI1A %A |, L3R : Outl #H
UCAOTXD/ A A ) /o UART X # USCI_A0 KR &
UCAO0SIMO/ SPI #=X A USCI_A0 S EM A/ TR H T
A2/ ADC10 &5 A A2V
CA2 Comparator_A+ , CA2 #i A
P1.3/ BERAEKF /0 5l
ADC10CLK/ ADC10 , FiatehsH @
A3/ 5 5 s /o ADC10 5 A A3D
VREF-/VEREF-/ ADC10 faE s E O
CA3/ Comparator_A+ , CA3 #i A
CAOUT Comparator_A+ , #ith
P1.4/ BERAEKTF /0 5l
SMCLK/ SMCLK &%t
UCBOSTE/ USCI_BO R8s K% fERE
UCAOCLK/ 5 6 4 /o USCI_AO B4 A /% H
A4/ ADC10 5 A A4V
VREF+VEREF+ ADC10 EE#BEW
CA4/ Comparator_A+ , CA4 A
TCK ATBEHRERNEN ITAG Mikatéh, ALK
P1.5/ BERAEKTF /0 5l
TAO0.0/ Timer0_A , b3 : Out0 #ith / BSL #I
UCBOCLK/ USCI_BO RH&h# A5t
UCAOSTE/ 7 7 5 I/O |USCI_AO FiRes LA FaE
A5/ ADC10 5 A A5
CA5/ Comparator_A+ , CA5 A
T™S ATFH4RERNRN ITAG MRER LR, WARR

(1) AXBR MSP430G2x53 &

Copyright © 2011-2012, Texas Instruments Incorporated
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Table 2. % FZI8E (continued)

k) 110 i 83

B Pngg | pw2s | RHB32
P1.6/ BERRKF /O BIH
TA0.1/ Timer0_A , Lb% : Outl %
A6/ ADC10 &5 A A6
CA6/ 14 22 21 I/O | Comparator A+ , CAG A
UCBOSOMI/ SPI R H USCI_BO Z2855 /1M A
UCBOSCL/ 12C #3XF# USCI_BO SCL 12C Bt4h
TDITCLK RERMIRHE ITAG Nt BB M AN Lt i A
P1.7/ BREHZF 110 51H
A7/ ADC10 A A7TD
CA7/ Comparator_A+ , CA7 ¥ A
CAOUT/ 15 23 22 I/O | Comparator A+ , #itH
UCBOSIMO/ SPI # X H#Y USCI_BO SR H A/ T2 A H
UCBOSDA/ 12C #3XHH USCI_BO SDA 12C BiE#H A
TDO/TDI HRRAREE N ITAG ML BB M L HRA R Em A @
P2.0/ BERRKF /O BIH
TA1.0 8 10 9 Vo Timerl_A , 4%k : CCIOA %A , L3R : OutO % H
P2.1/ BREHZF /0 51H
TAL.1 9 1 10 Vo Timerl A, #3%k : CCIA 8 A , L3 : Outl i
P2.2/ 10 1 1 /o BREHZF 110 51H
TAL.1 Timerl_A , %k : CCI1B %A , L3R : Outl & H
P2.3/ 1 16 15 /o BERRKF /O BIH
TA1.0 Timerl_A , 4%k : CCIOB %A , L3R : OutO % H
P2.4/ 1 17 16 /o BREHZF 110 51H
TAL.2 Timerl A, #3%K : CCI2A 8 A , LB : Out2 i
pP2.5/ 13 18 17 /o BERRKF /O BIH
TAL.2 Timerl_ A, #3%k : CCI2B #iA , L3 : Out2 i
XIN/ B A IRH B I A L%
P2.6/ 19 27 26 110 | BREH%ZF /0 5|H
TAO.1 Timer0_A , lE# : Outl %iH
XOUT/ RAEIEE SN M HLHEO
P2.7 18 26 20 mmmms o aim
P3.0/ o . /o BERRKE /O BIH
TAO0.2 Timer0_A , %k : CCI2A #i A , L3R : Out2 #i
P3.1/ o 5 /o BERRKF /O BIH
TA1.0 Timerl_A , lb% : OutO %t
P3.2/ 13 1 /o BERRKE /O BIH
TAL.1 Timerl_A , Lb% : Outl %
P3.3/ 1 13 /o BRAEHKE /O
TAL.2 Timerl_A , Lb% : Out2 i
P3.4/ 15 14 /o BRBHKF 110
TA0.0 Timer0_A , tb3 : Out0 %t
P3.5/ 1 18 /o BRAEHKE /O
TAO.1 Timer0_A , lE# : Outl %iH

(2) TDO = TDI \id JTAG S FKiEE,

(3) MR XOUT/P2.7 RE—NAA , MFE P2SEL.7 HBERZAFTESZHER. XRATEMNZERSFH DRI/ ERSZRENE.

8
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Table 2. % FZI8E (continued)

A
7

&S

110 EA
B PW20, | pwog | RHB32
N20
P3.6/ 20 1 /o BARKE /O
TAO0.2 Timer0_A , lE# : Out2 %iH
P3.7/ BRABKZF IO
TA1CLK/ 21 20 /0 |Timerl_A , BH4#55 TACLK A
CAOUT Comparator_A+ , #itH
RST/ g1
NMI/ 16 24 23 I TRl R AP A
SBWTDIO RIER R AE N FEL S (Spy-Bi-Wire) Uik 3E i A/
TEST/ 17 - ” | RO 1 £ ITAG 5IHLERNRER, SBHERPBLEEE TEST,
SBWTCK RN HAEAY Spy-Bi-Wire izt it ehim A
AVCC TEHA TEA 29 W;H’E 1E AR E
DVCC 1 1 30 TI%E BFEREE
DVSS 20 28 27,28 W;H’E EisE
NC TEA | FEA | 8 32 TI%E T
OFNHiEE | FER | FERA | B& | B | oFN #EE&., BUSEEE VSS,

Copyright © 2011-2012, Texas Instruments Incorporated 9
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fej =\ 15 BA

CPU
MSP43O CPU BEE—# 16 {¥ RISC 8 , ¥ TFNA

TMSEBEEN0. MENRE (BERESBRA) | Program Counter | PciRo
BENGFERBESATRBERY 7 I &K :
AT BWRERN 4 BIHER —RBRIT, I Stack Pointer | SPR1
CPU & 16 MNEFERHITTER , TREBHIETH | Status Register | sricaiRr2
A, BEETSEERAERTHAN CPU
H—NEH, | Constant Generator | CG2/R3
Hrfy 4 NSEE (RO £ R3) 23 AERRFIT [ General-Purpose Register | R4
R, REH. RESFTERNERRER. HRNF -
EENERRSEE, | General-Purpose Register | R5
RAHYE, wutMRE S MANEEE CPU, HA |_General-Purpose Register |  R6
AP B IE T IMRF TS, -
| General-Purpose Register | R7
ZIETESE 51 RRBIESUAR 3 Mg, 7 Mibut i
BANATT RBIBENTNES.  SREFHT [ General-Purpose Register | R8s
REFNFHHIE. | General-Purpose Register | R9
EoEE [ General-Purpose Register |  R10
ZESTEIEER 3 MEAM 7 iR XK 51 & GonoralP e R
5 . SRESHTRETATHRE, Table 34 | General Purpose Register | Rt
T 3B TRA ; Table 4 R T &R, | General-Purpose Register | R12
| General-Purpose Register | R13
| General-Purpose Register | R14
| General-Purpose Register | R15
Table 3. ERFFHR
ERER Tl IHERFRK
TR, RRER-B NBRAER % R4, R5 R4 + R5 ---> R5
BRER , NENERER A RS PC -->(TOS) , R8--> PC
HAXNER |, EREIERST INE “ETNEB =0
Table 4. #ub XA O
kR S| D ak i IHEAR
FiEsR V| v MOV Rs , Rd MOV R10, R11 R10 -- --> R11
pilikE )Y Vv MOV X(Rn) , Y(Rm) MOV 2(R5) , 6(R6) M(2+R5) -- --> M(6+R6)
&5 (PC fx) VR MOV EDE , TONI M(EDE) -- --> M(TONI)
“a 53 | v MOV &MEM , &TCDAT M(MEM) -- --> M(TCDAT)
g3 v MOV @Rn , Y(Rm) MOV @R10 , Tab(R6) M(R10) -- --> M(Tab+R6)
DEAZE DT v MOV @Rn+ , Rm MOV @R10+ , R11 MR1D) - >Rl
2823 v MOV #X,TONI MOV #45 , TONI #45 -- --> M(TONI)
(1) S=F,D=B#
10 Copyright © 2011-2012, Texas Instruments Incorporated


http://www.ti.com.cn

MSP430G2x53

i3 TEXAS
INSTRUMENTS MSP430G2x13
www.ti.com.cn ZHCS178E —APRIL 2011-REVISED JANUARY 2012
BREER

MSP430 EF—fZzTHERXE 5 HAFARKGRERNEDERERER, — NP EHEBERENE—RDE
EXKRE, LBER, AEERIKREFHEFNEREESHREZEKIIFZEER,
LAT 6 FIREERN TR AR REE :

BUEE (AM)

— FRAN#LTEERES
o (KT 0 (LPMO)

- CPU ®ZH

— ACLK # SMCLK 3#RE® , MCLK #ZH

KIhFEEX 1 (LPML)

- CPU#ZEH

— ACLK # SMCLK 3#RE™M , MCLK #ZH

— WR DCO FREBEEXTHAFER , W DCO W dc £ FHER
o EKIFEERER 2 (LPM2)

- CPU ®ZEZH

— MCLK 1 SMCLK #%ZH

— DCO® dc £ RIFEH

— ACLK R&BUE
o {RTIFEER 3 (LPM3)

- CPU ®ZH

— MCLK 1 SMCLK #ZH

— DCO M dc EREBREFEH

— ACLK R&B5E

KIFEER 4 (LPM4)

CPU #KZH

— ACLK #ZH

— MCLK 1 SMCLK #%ZH

— DCO M dc £ REFEH

- BEIRHEREEL
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AP T R B b 41t

TR EM MBI i F OFFFFh & OFFCOh By #b 31t 355 B Ko

ik,
MBEEMKE (LT OFFFEh ) @& OFFFFh ( flf : NERS&E ) , N CPU FEHNEE 2 5 BN ALPM4,

Table 5. FHfiR., HREMEXE

ZABESELATMLERFESFIN 16 L

TR FRTFR & REFTHR Fith it hER
pilif:=:) PORIFG
SNERE U RSTIFG
BIAER S+ WDTIFG g OFFFEh 31, &5
BRANERH KEYV®
Rz Pc®
NMI NMIIFG ()T R#®
5% st B OFIFG ()T R#& OFFFCh 30
DAEEAREEAGTEPE ] ACCVIFG@®) (F) T R
Timerl_A3 TALCCRO CCIFG® a] Rk OFFFAh 29
Timerl_A3 TALCCR2 TALCCR1
EEB88 A+ (Comparator_A+) CAIFG® T R OFFF6h 27
BIAERSE + WDTIFG AT R OFFF4h 26
Timer0_A3 TAOCCRO CCIFG® AR OFFF2h 25
Timer0_A3 TAOCCR2 TAocg)F% CCIFG , TAIFG TR OFFFoh o4
USCI_AO/USCI_BO #Ii UCAORXIFG, UCBORXIFG@®)
USCI_BO 12C R AIRE OFFEEh 23
USCI_AO/USCI_BO0 %% UCAOTXIFG, UCBOTXIFG@®)
USCI_BO I12C W/ % A OFFECh 22
ADC10 ADC10IFG®
(1R MSP430G2x53 ) AR OFFEAN 21
OFFE8h 20
/O %O P2 ( %3k 8 PMER& ) P2IFG.0 & P2IFG.70® AR OFFE6h 19
/0 %O P1 ( %3k 8 MFER& ) P1IFG.0 & P1IFG.70® AR OFFE4h 18
OFFE2h 17
OFFEOh 16
Bzl O OFFDEh 15
BsE 6 OFFDEh & =
OFFCOh 1420, HIK

1
(2)
®3)
(4)
(5)
(6)
@)

®)

MR CPU HEMNERFFR/ANF b SEE (Oh E 01FFh ) SREANMUSEENIZEES , NER—MEM.

SRR

(F)RIBR#K : J037 49 R /S A (L RE SR IE — N EE 4 | (BBA R S AR T 8E,

FETAR SN FERZ H,
1£ SPI 3\ : UCBORXIFG,
1£ UART/SPI #3H : UCBOTXIFG,

0 (Oh) FFZEIE IR FHY BEERo

£ 12C &R F : UCALIFG, UCNACKIFG, ICSTTIFG, UCSTPIFG,

£ 12C #X & : UCBORXIFG, UCBOTXIFG,
EXMIBRESI SEEEFNEZELEH (BSLSKEY), XMIE LM —1 OXAASS 22 A BSL, MERMT —AERHZHHE , I—4

{IFithsit OFFDEh & OFFCOh MM RBHEZBH T RFEA , IEFENATEARF KRB,

12
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FHRINEEZF 78T (SFR)

REBHMRERE AMOREEREN U ZRE, ROEAEHIHRARNERIEFTFRMA S RERMFH
HE, fE S BB 1R R R X M B B SR 4R o

) rw: AR TRERE,
rw-0,1:  AHRU#TRERE, B PUC HERTEMREML,
rw-(0,1) : AT IRERE, #H POR WHE#TEMREN,

AP TIFE SFR 1L,

Table 6. FIEAEESR 1M 2

it 7 6 5 4 3 2 1 0
| ooh | | | Accvie | nNmiE | \ | oFE | woTE |
rw-0 rw-0 rw-0 rw-0
WDTIE EIAEMRSTHEA. NREFHEFNHES  WELFEHIRS. NRENRERFHES TERBENSER ,
M ELFZITRES.
OFIE 5% B il FE T s A
NMIIE (F)F IR P i /s A
ACCVIE [R5 (8] 3R R T )5
514 7 6 5 4 3 2 1 0
| oth | | \ UCBOTXIE | UCBORXIE | UCAOTXIE | UCAORXIE
rw-0 rw-0 rw-0 rw-0
UCAORXIE USCI_AO #EHir)zE A
UCAOTXIE USCI_A0 & HfE A
UCBORXIE USCI_BO #U iz A
UCBOTXIE USCI_B0 % HfE A

Table 7. FiiREEEFR 1 M 2

b:ubeld 7 6 5 4 3 2 1 0
| o2n | | \ | NMIFG | RSTIFG | PORIFG | OFIFG | WDTIFG |
rw-0 rw-(0) rw-(1) rw-1 rw-(0)
WDTIFG RERBEENFERL (ER2EFEEDD ) AR TAPREINKRE,
Ve MEBERMHENRE—METFEMERN RST/NMI 5IHIK S &4
OFIFG % /B EIIREIRE.
PORIFG MBS PHIRE. Ve MEBEWIRE,
RSTIFG AMENDHITE. ELTFEMERXPFHRST/NMI B LIGE—MEMEE. Ve MEBREN,
NMIIFG B RST/NMI 3| TIRE
o hk 7 6 5 4 3 2 1 0
] 03h | UCBOTXIFG | UCBORXIFG | UCAOTXIFG | UCAORXIFG
rw-1 rw-0 rw-1 rw-0
UCAORXIFG USCI_AO #U P HfitrE
UCAOTXIFG USCI_A0 R H itr
UCBORXIFG USCI_BO #U P HfitrE
UCBOTXIFG USCI_BO K i # litR&
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NIFALR

Table 8. HfF4A LR

MSP430G2153 MSP430G2253 MSP430G2353 MSP430G2453 MSP430G2553
MSP430G2113 MSP430G2213 MSP430G2313 MSP430G2413 MSP430G2513
M R 1kB 2kB 4kB 8kB 16kB
x PHIRE R17 | OxXFFFF ZE OxFFCO OXFFFF & OxFFCO OXFFFF & OxFFCO OXFFFF & OxFFCO OXFFFF E OxFFCO
*: KBRF [N1F | OxFFFF E 0xFCO00 OXFFFF Z 0xF800 OxFFFF E 0xF000 OxFFFF Z 0xE000 OxFFFF & 0xC000
EERNF R~ 256 F 256 FI 256 F 256 FIF 256 FI
jN%£ | 010FFh ZE 01000h 010FFh % 01000h 010FFh Z 01000h 010FFh % 01000h 010FFh % 01000h
RAM R~ 256 F17 256 F1 256 F17 512 F1 512 F1
Ox02FF & 0x0200 0x02FF & 0x0200 Ox02FF & 0x0200 0x03FF & 0x0200 0x03FF & 0x0200
g 16 i 01FFh = 0100h 01FFh Z 0100h 01FFh ZE 0100h 01FFh Z 0100h 01FFh ZE 0100h
8 i OFFh E 010h OFFh % 010h OFFh Z 010h OFFh % 010h OFFh Z 010h
8 { SFR OFh Z 00h OFh Z 00h OFh £ 00h OFh Z 00h OFh £ 00h

5| S & ARERF (BSL)

MSP430 BSL AP REB XA — UART STEO#TNER RAM HE,
METHE BSL REASSUARNTRRBNIESN  BER (EBE5ISREAEFFKH#

APAENBERERRY

17 MSP430 #EAFEM) ( XY= : SLAU319 ),

& BSL X MSP430 WERFEH

Table 9. BSL ThRES|H

20 5IH PW %

BSL Th&E 20 BIB N H3 28 BIM PW 3 32 5B RHB #%
BIEEZ 3-P1.1 3-P1.1 1-P1.1
BiEE 7-P15 7-P15 5-P15

K2

NIEEE Spy-Bi-Wire/JTAG s A# {THRIESHH CPU #HITRERNEE. CPU BERMITNENEAEZTMEFZEAR

. NENRIREERE

o 0En RAN-FEERR , AT UEMBERE — KR,
« AEDRUBEMEER , HEF 0 E n REN—NMHHITER. A ED RUEBHNEEATF,

« ARGERERE. EEMNZE , N A RREHNEREREBRORE.

BERSE , REBTEFZRER,

NEERA N NMERFERMNA4NMEN 64 FTNEERNFR(AED) . ERFHE-—RIKNIH 512 F,

AUARESEY  BNMRFERGTAN

14
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Mg

BEHE, it EE L NMEREE CPU , HAIXAMENIESXIRHITEG, WETHRTENEIRIE,
BEERE (MSP430x2xx RIAFER) ( XE4&mSSLAUL44 ) .

5% 2 M R Ge Rt &

R RS EARMERIEH TS | hSERTE—1 32768 Hz FREEF TS, —PMABBEDFERIRS
BAH— BB FEFIRESE (DCO) » EARMHERTARNBRRRERAREIIFEERMKZIT. KWI DCO
BET - MESERMRHAITERE us WREEXHRE, ERPEREHRTUTHSES -

o IEBhETEP (ACLK) , BEATEPER—/ 32768 Hz FRREHAER LF IRFB[EHESR,

o Em4h (MCLK) , CPU FRX B R & AT4h,

o RETHEH (SMCLK) , JMRHERFTR AW T RERT 4,

AT R DCO # =M DCO REEFMETEERNEMN A BT,

¥ DCO #1

o M RSELx EEBHWFETEES RSELx+ 1 E& : RSELx =0 5 RSELx =1 E&, ... RSELx = 14 5 RSELx = 15
BE,

+ DCO ##l{Z DCOx EE—/1HZSH Spco AEM L Ko

o AHIRSIM MODx AT i 32 A DCOCLK AHZMA focorseLpcony MERIE. 3F focorseLpco) AT

32 % fhco(RsEL,DCO) * DCORSEL,DCO+1)

f, =
FRWEN. SARR—ATHE, F:  MOP*beowrseLoco) * (32~ MOD) * ocorseLocor)
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REBRERFETEEAEN AR
FREHFEFHER , AT DCO RUA—FMARLEHNIRE-KE-BERN ADC10,
Table 10. ADC BREAREFTR AMIRE
£ b3k & A
TAG_DCO_30 0x10F6 0x01 Vee = 3V BIDCO SERRE , MAERAER T, = 30°C
TAG_ADC10_1 0x10DA 0x10 ADC10_1 RHERRE
TAG_EMPTY - OXFE ZRFXWRIRR
Table 11. ADC RENREFT R AWIRE
BRE it R R~ BB B R4 R
CAL_ADC_25T85 0x0010 F INCHx = 0x1010 , REF2 5=1, Tp = 85°C
CAL_ADC_25T30 0x000E F INCHx = 0x1010 , REF2 5=1, T = 30°C
CAL_ADC_25VREF_FACTOR 0x000C F REF2_5=1, To =30°C, lyrers = 1 MA
CAL_ADC_15T85 0x000A F INCHx = 0x1010 , REF2 5=0, T = 85°C
CAL_ADC_15T30 0x0008 F INCHx = 0x1010 , REF2 5=0, T = 30°C
CAL_ADC_15VREF_FACTOR 0x0006 F REF2_5=0, Ta =30°C, lyrer+ = 0.5 mA
CAL_ADC_OFFSET 0x0004 ¥ 4\EB VREF = 1.5 V, fapciocik = 5 MHz
CAL_ADC_GAIN_FACTOR 0x0002 ¥ \EB VREF = 1.5 V, fapciocik = 5 MHz
CAL_BC1_1MHZ 0x0009 FH
CAL_DCO_1MHZ 0x0008 FH
CAL_BC1_8MHZ 0x0007 FH
CAL_DCO_8MHZ 0x0006 FH
CAL_BC1_12MHZ 0x0005 FH
CAL_DCO_12MHZ 0x0004 FH
CAL_BC1_16MHZ 0x0003 FH
CAL_DCO_16MHZ 0x0002 FH
RE
BUuXEBEENENREMBRMBHEEF4RUEEBBHNABELES.
B=F /0

REBET K 3IAN 8L I/O ®O :

o FRERIRE 1/O M TIH TIR M HR,

o WA, WEMPEHEZENT—HE (XBRKO PLMHO P2 ) MR ITTH,

« FATF®mOPLAFHO P2 (MR AMIE ) WATELAD R o1 1%E S B A ThEE,

. FEESHXEBIROBHSESNEIRR.

s BNIO0 EF—NTRMEEN L/ TR BHERE,

o BNOBEE—NIRMEENSIMIREERMEREN , WEEMA TEAEAAALERN,

WDT+ & 1MER 2%

BINAENSR (WDT+) ERNIBEDREERFRBRERHIZENREERS, MREEHNBEERBER , N
FE—NMRGEMN. WREEMNAGTFEZRVNNE , WiZERTHEANEEN —MEFRERS , FREER
TE 9 B (8] (8] B 7= A R

16 Copyright © 2011-2012, Texas Instruments Incorporated


http://www.ti.com.cn

13 TEXAS
INSTRUMENTS

www.ti.com.cn

ZHCS178E —APRIL 2011-REVISED JANUARY 2012

MSP430G2x53
MSP430G2x13

Timer_A3 (TAO, TA1)

Timer0/1_A3 2EH 3 MNER/LLRFER/M 16 L ERTR/1TEES.

Timer_A3 REX#FZMNMER/ILLR F1FEE. PWM

ﬁﬁiﬂiﬂl‘lﬂ fRER, Timer A3 LEBFEMNHMEEL, ITHBEREXERNTERPHMENER/LERSFSE
] 4 B AR,
Table 12. Timer0_A3 55 #4
WASIMES _ _ i 5| RS
s BEBAR | MRBAL | guny |BREEE
o PW28 RHB32 5 % 5 o PW28 RHB32
P1.0-2 P1.0-2 P1.0-31 TACLK TACLK
ACLK ACLK .
ERf 25 TEA
SMCLK SMCLK
PinOsc PinOsc PinOsc TACLK INCLK
P1.1-3 P1.1-3 P1.1-1 TA0.0 CCIOA P1.1-3 P1.1-3 P1.1-1
ACLK CCloB P1.5-7 P1.5-7 P1.5-5
CCRO TAO
Vss GND P3.4-15 P3.4-14
Vee Vee
P1.2-4 P1.2-4 P1.2-2 TAO.1 CCI1A P1.2-4 P1.2-4 P1.2-2
CAOUT CCl1B P1.6-14 P1.6-22 P1.6-21
CCR1 TAL
Vss GND P2.6-19 P2.6-27 P2.6-26
Vee Vee P3.5-19 P3.5-18
P3.0-9 P3.0-7 TAO.2 CCI2A P3.0-9 P3.0-7
PinOsc PinOsc PinOsc TAO.2 CClI2B P3.6-20 P3.6-19
CCR2 TA2
Vss GND
Vee Vee
Table 13. Timerl A3 E5#4&
WASIMES _ _ i 5| RS
BW20 N2 BERAR | BERAAS 1R X5k BEREHE BW20 N2
0 PW28 RHB32 5 % 5 0 PW28 RHB32
- P3.7-21 P3.7-20 TACLK TACLK
ACLK ACLK
ERTEE TEA
SMCLK SMCLK
- P3.7-21 P3.7-20 TACLK INCLK
P2.0-8 P2.0-10 P2.0-9 TAL.0 CCIOA P2.0-8 P2.0-10 P2.0-9
P2.3-11 P2.3-16 P2.3-12 TAL.0 ccCioB P2.3-11 P2.3-16 P2.3-15
CCRO TAO
Vss GND P3.1-8 P3.1-6
Vee Vee
P2.1-9 P2.1-11 P2.1-10 TAL.1 CCI1A P2.1-9 P2.1-11 P2.1-10
P2.2-10 P2.2-12 p2.2-11 TAL.1 ccliB P2.2-10 P2.2-12 p2.2-11
CCR1 TAL
Vss GND P3.2-13 P3.2-12
Vee Vee
P2.4-12 P2.4-17 P2.4-16 TAL.2 CCI2A P2.4-12 P2.4-17 P2.4-16
P2.5-13 P2.5-18 P2.5-17 TAL.2 cci2B P2.5-13 P2.5-18 P2.5-17
CCR2 TA2
Vss GND P3.3-14 P3.3-13
Vee Vee
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BRASTEFED (USCI)

USCI #E3RAFRITHIE|ERE, USCI BERIZIFFELSBEEML (@0 SPI (3 5k 4 5| ) M 12C ) RFRLSEEDH
}}‘é (0 UART, EEEFRESERLN (LIN) ThAERIEEE UART , M IIDA) . HIEFMEHHEEHZEF USCI I
BEo

USCI_AO "X %F SPI ( 3 5= 4 5| ) . UART, #3EE UART X IrDA,

USCI_BO A 3z#F SPI ( 3 5|k 4 5|81 ) & 12C,

bR 28§ A+ (Comparator_A+)
comparator A+ RN ETEIHRER I HEBENRBRERRIR, StBEERERATELESHEN,

ADC10 ( {XBR MSP430G2x53 )

ADC10 R TIFRIE 10 MESEGR, ZEHIEHRT -/ 10 £ SAR A%, R#EFEFRES, BEXESRMATHE
BERBHABHEELEIEFIE (DTC), EMEE CPU WTFFEITX ADC X## TR MEM.
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SR SRR 5t
Table 14. EEFFEIIEERN AR
R EHiFERiien EERER ¥
ADC10 ADC BiEte i st ADC10SA 1BCh
( PR MSP430G2x53 854 ) ADC Az ADC1OMEM 1B4h
ADC #HIZE 788 1 ADC10CTL1 1B2h
ADC #H#I% 788 0 ADC10CTLO 1BOh
Timerl_A3 HRILREEH TA1CCR2 0196h
IR/ LR EFFESR TA1CCR1 0194h
IR/ LR EFFER TA1CCRO 0192h
Timer_A & 1785 TALR 0190h
HIR/ B2 TA1CCTL2 0186h
HIR/L B2 TA1CCTL1 0184h
HIR/L B2 TA1CCTLO 0182h
Timer_A 125l TALICTL 0180h
Timer_A FlfiRE TALIV 011Eh
Timer0_A3 IR/ LR EFFESR TAOCCR2 0176h
IR/ LR EFFER TAOCCR1 0174h
IR/ LR EFFESR TAOCCRO 0172h
Timer_A & 1788 TAOR 0170h
HIR/L B2 TAOCCTL2 0166h
HIR/L B2 TAOCCTL1 0164h
HIR/L B2 TAOCCTLO 0162h
Timer_A 24l TAOCTL 0160h
Timer_A FlfiRE TAOIV 012Eh
NEF NFEE 3 FCTL3 012Ch
NiFEs 2 FCTL2 012Ah
NFEs 1 FCTL1 0128h
B AERES + B AEREg R WDTCTL 0120h

Copyright © 2011-2012, Texas Instruments Incorporated
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Table 15. EEF T FEThEEMI AR

B 7R BSEREN &
USCI_BO USCI_B0 &X#A&ZE e UCBOTXBUF 06Fh
USCI_BO #EWE e UCBORXBUF 06Eh
USCI_BO K7 UCBOSTAT 06Dh
USCI BO 12C # i/ A UCBOCIE 06Ch
USCI_BO fiiRZ$EH 1 UCBOBR1 06Bh
USCI_BO fiiEZ$EH 0 UCBOBRO 06Ah
USCI_BO #2241 UCBOCTL1 069h
USCI_BO #4%ll 0 UCBOCTLO 068h
USCI_BO 12C Mtk UCBOSA 011Ah
USCI_BO I2C B A&t UCBOOA 0118h
USCI_A0 USCI_AO0 &K% has UCAOTXBUF 067h
USCI_AO #EWE s UCAORXBUF 066h
USCI_AO0 R7ZS UCAOSTAT 065h
USCI_AO B Hl#%l UCAOMCTL 064h
USCI_AO SR4FHREH 1 UCAOBR1 063h
USCI_AO0 452 H 0 UCAOBRO 062h
USCI_AO #2241 UCAOCTL1 061h
USCI_AO #2410 UCAOCTLO 060h
USCI_AO IrDA #UkizHl UCAOIRRCTL 05Fh
USCI_AO IrDA &%zl UCAOIRTCTL 05Eh
USCI_AOC Bz R4S = 2 UCAOABCTL 05Dh
ADC10 ADC #EH#lFA 0 ADC10AEQ 04Ah
(fUR MSP430G2x53 #&fF ) ADC VB A 1 ADC10AE1 04Bh
ADC ¥R imiesliEas 1 ADC10DTC1 049h
ADC ¥l slHiEHR 0 ADC10DTCO 048h
Comparator_A+ Comparator_A+ i 022 CAPD 05Bh
Comparator_A+ 1324l 2 CACTL2 05Ah
Comparator_A+ 13241 1 CACTL1 059h
ERNEHRE + EARRERERE 3 BCSCTL3 053h
EARptep RG2S 2 BCSCTL2 058h
EARptep RG2S 1 BCSCTL1 057h
DCO B e 4i R 42 5l DCOCTL 056h
%0 P3 ) w0 P3 ik 2, 5 P3SEL2 043h
égpiég )§|ua1 PWHERN 3251 [ b3 mmemee P3REN 010h
WO P3 &R P3SEL 01Bh
w0 P3 A[ P3DIR 01Ah
WO P3 fik P30UT 019h
WO P3 @A P3IN 018h
w0 P2 WO P2 % 2 P2SEL2 042h
u% 0 P2 EBPEBEfERE P2REN 02Fh
WO P2 &R P2SEL 02Eh
WO P2 S A P2IE 02Dh
%O P2 TR IERF P2IES 02Ch
WO P2 HETARE P2IFG 02Bh
w0 P2 A P2DIR 02Ah
WO P2 #id P20UT 029h
WO P2 WA P2IN 028h
20 Copyright © 2011-2012, Texas Instruments Incorporated
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Table 15. EFFHFEIEEMN MR (continued)

B 7Rt HERER e

w0 P1 WO P1 ik 2 P1SEL2 041h
%0 P1 EBPEBEfERE P1REN 027h

WA P1 &R P1SEL 026h

WO P1 TS A P1IE 025h

w0 PL TR LR P1IES 024h

w0 P1 REIFRE P1IFG 023h

w0 P1AM P1DIR 022h

WO P1 & P10OUT 021h

WO P1L#A P1IN 020h

FPRIhEE SFR HHitR& 2 IFG2 003h
SFR HHiFR& 1 IFG1 002h

SFR FHiEA 2 IE2 001h

SFR FHiEA 1 IE1 000h

Copyright © 2011-2012, Texas Instruments Incorporated
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BARENFEEY
HHNTE Voe E Vss LHEBE -03VE41V
HemEE—SI LR E® —03V E Ve +03V
F—B45IH LN _REBTR 2 mA
Ripigsst —55°C & 150°C
FIERESEE , T ©
ERRERE , Tag BirRsEs _55°C & 150°C

(1) BESKENTERE"T I HNENN D TR B ERKARIR, XERAERATEETHIAEER , N TREETHEMIEE
HRESEEBHEENRERE THEAESER , BEUHRERA, KNBALTFHEAENTER R T2FMRZHTRY.

(2) FRAEREEISET Vsso JTAG BLEMBE Vig ATBERALENMEE. = ITAG BL KRB ERIMNZE TEST 514,

(3) TEHEEMEEHRATURARSNEE (FEM/IITH JEDEC J-STD-020 #5E ) , BEMFRERETSENSM4EEIREREE LR

ENER,
BUWETRYE
RME RME RAE| £
EREFHTHE 1.8 3.6
\Y/ BIRBE \Y;
ce R EN R BB R 2.2 36
VSS EEJ‘JEEEE 0 V
Ta BABXIERESEE | KRAS —-40 85| °C
Vee =18V,
B8 = 50% + 10% bc 6
, o o Vee =27V,
fru: AR (R USART BRMBA MCLK 4k ) W@ | G b 00 o DC 12| MHz
Vee =33V,
B8 b = 50% + 10% bc 16

(1) MSP430 CPU Ef##XHA MCLK #1TER. MCLK WEHNREHEMVETEBEFERAMENFHTE,
(2) BRAUBEEE N TRNZAMANFRIEER. EERARERPESMEROAE,

16 MHz —

12 MHz —

6 MHz —

System Frequency - MHz

! >

1.8V

1
22V 27V
Supply Voltage - V

33V 36V

Note: B/MMIERMEHRENMRAE. NFHRERBEBRREFE—D 22VIHED Ve o
Figure 1. Z2BEXIE

BN

WA Vec WEREXBREHR ( FTENIBER )
ERENDREETERERERARG THTHEREEEN (BRESHRA ) OO

(1) FAERMASEEEOV H Veco i TN TBEMETR.
(2) FRA—AHHE 9pF AFBAEM Micro Crystal CCAV-TIA SMD @IERX BRH#THRHMED N . EREENABHABARLBUSHEN

9 pF B RERBHITE.

Supply voltage range
during flash memory
programming

Supply voltage range
during program execution

22
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A Ve BERERNBFRER ( FEAZER ) (continued)

EHENSREECERBRBRRGTHIERESERN (RIESHHH ) WO

B8 WA R Ta Vee B/ME HEE SKE| B4
foco = fmcLk = fsmek = 1 MHz , 2.2V 230
faclk =0 Hz ,
BRER (AM) B BEFENFERRT,
IaM  iMHz 9% (7 1 MHz $iZ | BCSCTL1 = CALBC1_1MHZ , HA
T) DCOCTL = CALDCO_1MHZ , 3v 330 420
CPUOFF =0, SCG0O=0, SCG1=0,
OSCOFF =0
ALY BREXBRER (KA Vo)
5.0 X 4.0
4.0 fDCO= 16 MHz TA=85 °C
< E 3.0
5 // | Ta=25°C
§ 30 > &
3 / S 5 Ve =3V
% foco = 12 MHz// %
s 20 ‘ > = Tp=85°C
Q0 g
= 2
g 2 / Ta=25°C
fDCO =8 MHz 1.0
1.0 yd
foco = 1 MHz / Veg =22V
0.0 0.0
15 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
Figure 2. BIRERNBRE VXK, To = 25°C Figure 3. BIRERBHRE DCO MEMXR
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EHEERBIFRER (RA Voo ) FREABER

ERHENBREETEREBABRAEKG TN IERETEN (RIESHHH )OO

S8 3= e 4 Ta Vee B/ME HBEE RAE| £
fMCLK =0 MHz y
][SMCLK :?,;DCGOS: 1 MHz
= 32768 Hz
T ACLK ,
ILpMO . 1MHz gﬁ%ﬁﬁ 0 (LPMO) | gESCTL1 = CALBCL IMHZ 25°C 2.2V 56 A
o DCOCTL = CALDCO_1MHZ ,
CPUOFF=1, SCG0=0, SCGL=0,
OSCOFF = 0
fmerk = fsmek = 0 MHz
fDCO =1 MHz,
fACLK = 32768 Hz ,
ILpM2 ﬁzﬂﬁﬁﬁ 2 (LPM2) | BESCTLT = CALBCL IMHZ 25°C 2.2V 22 A
o DCOCTL = CALDCO_1MHZ ,
CPUOFF=1, SCG0=0, SCGL=1,
OSCOFF =0
EHRER 3 ( ) ;DCO = fmewk = fsmek = 0 MHz ,
lpus  Lixt  KIHFERER 3 (LPM3) | facik = 32768 Hz , .
1 B @ CPUOFF=1, SCGO=1, SCGl=1, 25°C 22v 07 15| pA
OSCOFF =0
EoREts e | mShEs e (o)
E ACLK ab LF i3z ax (VLO) , o
lems vio s (L pM3)@ CPUOFF=1, SCGO=1, SCGl=1, 25°C 22v 05 07 pA
OSCOFF = 0
" foco = fmcik = fsmcik = 0 MHz 25°C 0.1 0.5
| RIS 4 (LPM4) | facik = 0 Hz , Y A
LPM4 7o CPUOFF=1, SCG0=1, SCG1=1, 85°C ' o8 17| M
OSCOFF = 1

0]
@)

9 pF ERAEREHTA.

®3)
(4)
®)

I pm3 — Low-Power Mode Current — uA

3.00
2.75
2.50
2.25
2.00
1.75
1.50
1.25
1.00
0.75
0.50
0.25
0.00

FIERASEEZ OV & Veco WHETHMRRBEMETR.
FIA—NH 9pF fEEBAM Micro Crystal CC4V-T1A SMD RiRX BRBTIREST. EBREENRNBUABARBEIUSHEN

SEBTXRERB SMCLK #1TERH WDT BEF,
SBERTXERB ACLK #{TERK WDT BB,
BEATRENBR.

MG | B RRXBIRER
ERENERAEEERERABREE THTEREBERN (BRESTUUHA )

<
=
I
€
e
5
(&]
[}
T
[]
s
Vcc=3.6V )
TN fE
Vee=3V /// &
— / 5
Vcc=22V P/l mn
ZAn
5
— __I
Vcc=1.8V
40 20 0 20 40 60 80

T, — Temperature — °C

Figure 4. LPM3 B EBEMNXR

2.50

2.25

2.00

1.75

1.50

1.25

1.00

0.75

0.50

0.25

0.00

Vcec = 3.6 V\ /
‘Vcc =3 ‘V \ /
\‘Icc = 2.‘2 v \V /
N
Vec=18V
-40 -20 0 20 40 60 50

T, — Temperature — °C

Figure 5. LPM4 BRI 5BERNXTR
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BERFMEBRRA , WO Px

EHEFENRFREETEREBRENFA TN IHERESERN (BRESHUHA )

B8 iR &4 Vee B/ME BHRE BAE| #4
0.45V, 0.75V
Vin  EMBANREE -~ «<ly
3v 1.35 2.25
0.25V, 0.55 V
Vi, REBATIRSE — ©< v
3v 0.75 1.65
Viys  BABERE Vire — Vi) 3V 0.3 1| Vv
MFLEH V=V
Ry  LH/THEBMES HFFH - Vi = Voo 3v 20 35 50| kQ
C| ﬁl EE?é". VIN = VSS ES?, VCC 5 pF
R, w0 Px
EHENSFEETERBABRAZH TN IERESERN (BRIESERHA )
B8 iR &4 Vee RME BKE| £
likg(Pxy) SEEARETR (ORC) 3v +50| nA
(1) WERREL Ves R Vec MEN RIS EHER TMNER , BRIESHHHA,
(2) BFHOSIMATERNBINE, w0 SIHE T HWARITERE , A Lh/ T BHEREER,
W, w0 Px
EHENDREECERBARABRKHTHIERETSEN (BRIESEHHA )
E 2 i Vee B/ME HAE FAE| 24
Voy =HRFPRAHBE l(oHmax) = —6 MA® 3v Vee - 0.3 \Y
VoL if=ma =y loLmax) = 6 MAW 3V Vgs + 0.3 \Y
(1) FREWENE —RHBEREER lopmay M lolmay TREE +48 mA , BURFIEN B KB ER,
BHIME | RO Px
EHENSFREECERBABRAZH TN IERESERN (BRIESEHA )
¥ iR S Vee BME HEE BAE| B
foxy HWOWEAE (HRR) |Pxy, C =20pF, R =1kQ® @ 3v 12 MHz
foor ck  ETERHAHHSAE Pxy , C_ =20 pF® 3v 16 MHz
(1) —NERABA 0.5kQ HBEEE, T Ve M Vss ZEMEBMES EBRHAEAR. WEEEEES ERH POk,
(2 EAEHNEHMET , fHBEZDIKE Ve B 10% 1 90%.
25
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BRI | Wi
ERENEREETERABRBAZAETHIEEEZERN (BRIESHHA )
LRV B8 4 BB R BRVR BRSP4 HH B IR
5 5
R85 H B R8T HBE
xR xR
30 i 50 ‘ ‘
Vec=2.2V Vec=3V
E P17 Ta=25°C < P17 Ta=25°C
IS
I 25 |
= = 40 7
/ — —
S . Th=89C 3 4/ Ta=85°C
2 / 3 30 /
S = /
o O
> >
3 // 3 20
z z
S 10 / 3 V
3 // 3
S g 10
ks N
3 3
0 0
0 0.5 1 1.5 2 25 0 0.5 1 1.5 2 2.5 3 3.5
VoL — Low-Level Output Voltage - V VoL — Low-Level Output Voltage - V
Figure 6. Figure 7.
SRRV S e P4 BB R HMASEPHHER
5 5
EHEPHHBEE SHEPHHBE
HIX R HIX R
0 T 0 T
VCC=2-2V VCC:3V
E P1.7 E P1.7
1 I
= -5 = -10
& o 7
S S
O O
3 3 /,
E E /]
[0} [0}
z -15 / / Z -30 / /
2 2
T / T Ta = 85°C / /
8 Tp =85°C 3
l A
3 3 Tp = 25°C
Ta = 25°C |
-25 -50
0 0.5 1 1.5 2 2.5 0 0.5 1 1.5 2 2.5 3 3.5

Von — High-Level Output Voltage - V

Figure 8.

Von — High-Level Output Voltage - V

Figure 9.
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SIMR% SRR —Iwm O Px
EREENSREEEER ARBRAR S TH TEREEER (BRESHRHA )

B8 iR & Vee | B/ME BEE BAE| £
Ply, C_=10pF, R, =100 kQ®® 1400
fop1.x i85 0 48 S R SR Y " — 3v KHz
Ply, C_ =20pF, R =100 kQW®@ 900
P2.0 £ P2.5, C_ = 10 pF, R_ = 100
QD@ L= PR R 1800
fopax O LR P2.0 E P25, C_ =20 pF , R, = 100 kHz
i R 3v 1000
foppey  WOMEIESME P28 & P27 CL=20pF. R, = 100 3v 700 KHz
o P3.y, C_ =10 pF , R, =100 kQ®W®@ 1800
fopax  HOHIEEAR YA~ n — kHz
P3.y, C_ =20 pF, R, =100 kQ®® 1000
(1) —MRAFWEAN 0.5kQ ®BPEEE, TF Ve M Vs Z BB D ESRFAERE, AHEEEZSERNPOHL,
(2) EAENBRERITET , MHBEEZTDIEER Ve B 10% 1 90%.,
ARG | SRS SRR
BANRSH MR BAVRSH IR
5 =
HHEBE HHEBE
HXR X%
1.50 \ — 1.50 T
VCC =3.0V VCC =22V
N 135 § 135\
= ol = ol \
I 1.20 I 1.20
g \ g \
g 1.05 \ & 1.05
L 0.90 £ 0.90 \\
s P2.0..P25 s \/
£ 075 N 720 g 075
§ 060 \‘ Qz.s, P2.7 ?)) 060 \
o - \\‘\ o \<
T NN w
% 0.45 ‘\\ % 0.45
| 0.30 | 0.30 \
[&] [&]
8 015 8 015
0.00 0.00
10 50 100 10 50 100
CLoap — External Capacitance - pF CLoap — External Capacitance - pF
A BRE-1MREBLTETRS. A BRE—MRELTETRS.
Figure 10. Figure 11.
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e (POR) /X EE L (BOR)W
EHENSFREESERBABAZHETHIERECEA (BRIESEE )
B8 MR M Vee B/ME HEE JAE| 2
Voo (sim)  EBH Figure 12 dVeo/dt < 3 Vis V(SJT_: v
Vi See Figure 12 £ Figure 14 dVcc/dt< 3 Vis 1.35 \
VhysT)  BZF Figure 12 dVec/dt <3 Vis 140 mvV
td(BOR) %%I}ﬂ Figure 12 2000 us
DPCT, = N B 2

tosi) {éﬁg;@w 5| EEEROP K ET AP 29V 2 us
(1) REERWREESDEE loc RELED, BEBF Ve 1)+ Viysemy 1.8 Vo

A

VCC - - — — — — 7T — T T
Vhys(B_IT-
Ay s N
ViB_IT-) b
N r ) T [ e RRERRER®
A
1
0 >
< t d(BOR)

Figure 12. MMeEE{I (POR) /REE{L (BOR) SEBRBEMNXR
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A | MBS (POR) /IXREEN (BOR)

2 T T Ve 4 < 'pw >
- 3V o bo—
Vec =3V
Typical Conditions | !
> 1.5 - | I
I,\ il : :
g f | |
5 . |
o / 1\ f
O Vv, B I I I
05 / CC(drop) o b
/| L L
1 I I 1
0 — — >
0.001 1 1000 > >
) 1ns ) 1ns
tow — Pulse Width - us tow — Pulse Width - us
Figure 13. BE—MEREMRN Vecaop) BFATFER—MNBEL (POR) /RERFS
Veca «— tow— !
2T T T T T 3V -~
VCC =3V
? 1.5 {- Typical Conditions
— L=, L
S 1 f/ N7
e
3 / v
CC(drop) —
=
0.5 /
0 D>
0.001 1 1000

tow — Pulse Width - us

tow — Pulse Width - ps .
Figure 14. EE—MN=ARERN Vco@op BFATER—MMLEN (POR) /IRERFS
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DCO #i#
EHENBSRBEETERBABREHTWIERECEN (BRESHRHA )
B8 MR R Y Vee B/ME HEE SKE| B4
RSELx < 14 1.8 3.6
Vee BIREE RSELx = 14 2.2 36| V
RSELx =15 3 3.6
focoe  DCO 3R (0, 0) RSELx =0, DCOx =0, MODx = 0 3v 0.06 0.14| MHz
focos  DCO 3 (0, 3) RSELx =0, DCOX = 3 , MODx = 0 3v 0.07 0.17| MHz
focows  DCO S (1, 3) RSELx =1, DCOx = 3 , MODx = 0 3v 0.15 MHz
focops  DCO S (2, 3) RSELx =2, DCOX = 3, MODx = 0 3V 0.21 MHz
focows  DCO 3 (3, 3) RSELx =3, DCOX = 3, MODx = 0 3V 0.30 MHz
focos  DCO S (4, 3) RSELx = 4 , DCOx = 3 , MODx = 0 3v 0.41 MHz
focoss  DCO S (5, 3) RSELx =5, DCOx = 3 , MODx = 0 3v 0.58 MHz
focos  DCO S (6, 3) RSELx =6, DCOX = 3 , MODx = 0 3v 0.54 1.06| MHz
focows  DCO 3% (7, 3) RSELx =7, DCOx = 3 , MODx = 0 3V 0.80 1.50 | MHz
focoe.3) DCO #ii¥ (8, 3) RSELx =8, DCOx =3, MODx =0 3v 1.6 MHz
focoes  DCO S (9, 3) RSELx =9, DCOX = 3, MODx = 0 3V 2.3 MHz
focouos  DCO 3 (10, 3) RSELx = 10 , DCOx = 3 , MODx = 0 3v 3.4 MHz
focou1s  DCO U (11, 3) RSELx = 11, DCOx = 3 , MODx = 0 3v 4.25 MHz
focouzs  DCO A (12, 3) RSELx = 12 , DCOX = 3, MODx = 0 3v 4.30 7.30| MHz
focouss  DCO A (13, 3) RSELx = 13 , DCOx = 3, MODx = 0 3v 600 7.8 9.60| MHz
focouas  DCO UK (14, 3) RSELx = 14 , DCOx = 3 , MODx = 0 3V 8.60 13.9| MHz
focouss  DCO $UE (15, 3) RSELx = 15 , DCOx = 3 , MODx = 0 3V 12.0 18.5| MHz
focoussy  DCO 3 (15, 7) RSELx = 15 , DCOx = 7 , MODx = 0 3V 16.0 26.0| MHz
SRrsEL %Sagf_ﬁ%%g?ful EZ SrseL = foco(rsEL+1 , bcoyfocorsEL , pco) 3V 1.35 te®
Spco ED,\J%%);m%cml Hik2H Spco = focorsEL , bco+1)/focorsEL , bco) 3V 1.08 e
a2 1 SMCLK i s & 3v 50 %
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ZRMEN DCO MK |, BE
ERENSREESEREABREKETH TEEESERN (BRIEZHHA )

Ea

Wit &

Ta

Vee

®/ME HEE RKXE

By

IMHz BZ£ ( EE/MNEESER

pq)(l)

BCSCTL1 = CALBC1_1MHZ ,
DCOCTL = CALDCO_1MHZ ,
7 30°C B 3V &M THITRME

0°C £ 85°C

3V

-3

+0.5

+3

%

1E Vec BETH IMHz BE

BCSCTL1 = CALBC1_1MHZ ,
DCOCTL = CALDCO_1MHZ ,
7 30°C & 3V &M THITRME

30°C

1.8V £ 3.6V

+3

%

IMHz BRZE

BCSCTL1 = CALBC1_1MHZ ,
DCOCTL = CALDCO_1MHZ ,
7 30°C B 3V &M THITRME

-40°C Z 85°C

1.8V £ 3.6V

-6

+6

%

EEMNREEEMN sMHz BEO

BCSCTL1 = CALBC1_8MHZ ,
DCOCTL = CALDCO_8MHZ ,
7 30°C & 3V &M THITRM

0°C £ 85°C

3V

+0.5

+3

%

= VCC BET 8MHz g%

BCSCTL1 = CALBC1_8MHZ ,
DCOCTL = CALDCO_8MHZ ,
7 30°C B 3V &M THITRME

30°C

2.2V £ 3.6V

+3

%

8MHz BB E

BCSCTL1 = CALBC1_8MHZ ,
DCOCTL = CALDCO_8MHZ ,
7 30°C B 3V &M THITRME

-40°C Z 85°C

2.2V £ 3.6V

-6

+6

%

EENBEBEN 12MHz BEW

BCSCTL1 = CALBC1_12MHZ ,
DCOCTL = CALDCO_12MHZ ,
7 30°C B 3V &M THITRME

0°C £ 85°C

3V

+0.5

+3

%

E Vec BET , 12MHz BZ

BCSCTL1 = CALBC1_12MHZ ,
DCOCTL = CALDCO_12MHZ ,
7 30°C & 3V &M THITRM

30°C

2.7V £ 3.6V

+3

%

12MHz BB E

BCSCTL1 = CALBC1_12MHZ ,
DCOCTL = CALDCO_12MHZ ,
7 30°C B 3V &M THITRME

-40°C Z 85°C

27VE36V

-6

+6

%

EENBEEEN 16MHz BEW

BCSCTL1 = CALBC1_16MHZ ,
DCOCTL = CALDCO_16MHZ ,
7 30°C & 3V &M THITRM

0°C £ 85°C

3V

+0.5

+3

%

E Vec BET , 16MHz BZ

BCSCTL1 = CALBC1_16MHZ ,
DCOCTL = CALDCO_16MHZ ,
£ 30°C R 3V &M TF#HTRA

30°C

3.3V £ 3.6V

+3

%

16MHz BB E

BCSCTL1 = CALBC1_16MHZ ,
DCOCTL = CALDCO_16MHZ ,
7 30°C B 3V &M THITRM

-40°C Z 85°C

3.3V £ 3.6V

-6

+6

%

(1) XZE 30°C NS RRERMNBETEAMEAENE L,
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METHFEER (LPM3/4) KaEE
EHENSFREESERBABAZHETHIERECEA (BRIESEE )
B8 Wit &4 Vee |®IME HBE HRAE| B4
BCSCTL1 =
toco . Lpmas M LPM3/4 #9 DCO B4Rt E D | CALBC1_1MHz , DCOCTL = 3v 15 ps

CALDCO_1MHz

Utmewk +
et , LPM3/4

tepu Lpmzia M LPM3/4 B CPU MeERRYH @

1) E)’Jc;g Hﬂj\@jﬁgﬂq‘rﬂE’gimllgﬁiEM—ﬁ\%%Bsz% (flan : SRO PR ) B9EAR B — N at4hEIBE ( MCLK 2 SMCLK ) LRy AT MAAER WL 222
NS — AN EpIRA .
(2) BHREE DCOCLK ATF MCLK BtF5ERA.

AN M LPM3/4 B9 DCO B4R B2 B8]

10.001\

. |

, .

() |

S

= |

2

] RSELx = 0...11

% 1.00 AN RSELx = 12...15 |

8 F \\
0.10 [ L LTI [ LI |

0.10 1.00 10.00

DCO Frequency — MHz
Figure 15. M\ LPM3 # DCO %:EERY 55 DCO SMEMX R
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RIHER , XTL, EHER
ERENRRLETERERERFHTHTERESEN (RESFHSR )

B8 Wi & Vee B/ME HEE HKAE| B2
=34 08 B ke st
fLexrt | LF '{g@?& ?)f;,z%%aa{zwﬁ$ LF IxTs =0, LFxTISx=0® 1 18VE36V 32768 Hz
flexTi L, B4 ;{i%%&zﬁféﬁ@;H B | XTS=0,XCAPXx=0,LFXTISx=3 | 1.8VE 36V | 10000 32768 50000| Hz
XTS=0, LFXT1Sx=0, 500
flexT1, LF = 32768 Hz , Cp =6 pF
OALE LF BHiRs &= XTS=0, LFXT1Sx=0, kQ
fLFXTl JLF = 32768 Hz , C_ L eff = 12 200
pF
XTS =0, XCAPx = 0 1
ERMERAHER , LFE | XTS=0, XCAPx=1 55
CL, eff %@ _ _ pF
E: XTS =0, XCAPx = 2 8.5
XTS =0, XCAPx = 3 11
e " XTS =0, £ P2.0/ACLK L&
= | LF ' ' 2.2V 30 50 70| %
RS LES fLFXTl JLF = 32768 Hz 0
fum L FHERENE | LF #RO ;((I;)S =0, XCAPx =0, LFXT1Sx = 2.2V 10 10000| Hz

(1) MAHHE XTLIRHB L EM, N ROES FEAESHEN,
() NfESRFSREZEANELR TS,
(b) ERHESIMN ARG — P RFVEBTE,
(c) FFEREEERSSRBIELRN S AIREHER5H XIN F XOUT,
(d) BrBfTE XIN 1 XOUT 3IBIM T AL EHi& PCB E4.
() RABTEHRITHEE XIN F XOUT 5| i Ay E ] 25 4 S5 9 4B e b R AR 45l

() WRAXANRBLSE , NWNBERETSERSR5IM 2 858 B5/EERBR.

(9) FEF XOUT LBEME JTAG X , UXBHRTHEDES (MEMAXEPHRANTEE ), RTREEERTEEERES.

(2) SRFLERERBEER (S5 2pF) .,

BT PCB 2EMFANEE , RLEVETNE ACLK FRREKIEBHI A,
B AR LR .

©)
FRio
(4) RAZBBLFPHAFERNE  BHESTRARENRE,

RERR K REIRIRE 8 (VLO)
ERENERSESERERABREE THTERETERN (BRESHHS )

ATEREBWRE  BRARBENKLESFIARE
BT MIN ABENFRATEELERR. BT MAX ARENRRH T REREFE. LT MAX 5 MIN SR {E Z [ #5RR 7T BLig E

¥ Ta Vee B/ME HEE BKAE| B
fuLo VLO 1% -40°C Z 85°C 3V 12 20| kHz
dfy ofdr  VLO SARBEZER -40°C Z 85°C 3V 0.5 %I/°C
dfy o/dVee VLO SARBFRBEZR 25°C 1.8VE36V 4 %IV

Timer_A
EHENSREECERBARABAKH THIEEESEN (BRIESEHHA )

B8 iR &4 Vee | &/ME HnHE JKRE| B2y
fa Timer_A i AR $hfiE SMCLK , 5Z2tk = 50% + 10% feu MHz
tra | cap Timer_A 33K ERS TAO, TAL1 3V 20 ns
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USCI ( UART &= )

EHENSFREESERBABAZHETHIERECEA (BRIESEE )

E 2 Wit 4 Vee | BME HAE BAE| 2
fusc USCI i AR $h85iE SMCLK , 5%t = 50% + 10% Tz MHz
fax B K BITCLK B30 % ( ST
& , BITCLK MBaud ﬁiﬁlﬂ'ﬂﬁﬁ& ) @ 3\/ 2 MHz
t, UART 32U 4R I o Bt ] @) 3V 50 100 600| ns

(1) MF IMHz A ERR4SER | £ LPM3/4 RAJIE R DCO M Bt iH],

(2) X UART Wi Al (UCxRx) L#&ErtE b UART EWRRIEROFI RSN BOF# T 706, I 7THAEBBIZEIF , EREMES
PR B i 18] B B K AR B

USCI (SPI &)

EHENDFREESTEREARABAZAHTHIERESERN (BRIFESHEHRE ) (A Figure 16 M Figure 17)

BH iR & Vee | B/ME HEE BARE| 2
fusci USCI i A Bt s SMCLK , 5Z2Lt = 50% + 10% fzg | MHz
tsu . mi SOMI i ABHRE MU A H 3v 75 ns
tho . mi SOMI #i A B4R 30 e 3v 0 ns
tyaup , Mo SIMO #i ¥R A 2 at iRl UCLK iR ZE SIMO % , C_ =20 pF 3v 20| ns

i 1IfUCxCLK i
CKPL=0 )Zl * * * / \
UCLK | | [

—tiom T tom— t
| |<—'|7 SUMI

I

| | |'_’|_ L
I

I

r"li tHD,MD

f""'ﬁ tVALID,MO

smo  —< X X X >—

Figure 16. SPI £#3xX , CKPH=0

UCLK | | | |
| | I |
e tiom—— tiom -
|‘_’|_ tiom
| tsU.MI"‘_’I |
I
|
|‘"|7 tHD,MO
|‘+’|7 tVALID,MO

wo — XXX

Figure 17. SPI &3 , CKPH =1
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USCI ( SPI M= )

EHRENBREETERBRBRARGE TN IERECEN (BRFEZHHHA ) (A

Figure 18 F Figure 19)

B i SRt Vee B/ME HEE BKE| 24
tste Leap STE EHEIEIE] , STE REFE 84 3v 50 ns
fse LaG SSFTE%’EETTIE , BE— N EH#BOTE STE 58 3V 10 ns
tste, acc STE ZHEY[E |, STE KRB ZE SOMI HiEHH 3V 50 ns
tsTE , DIS STE ZHrtiE , STE &8FZE SOMI E 3V 50 ns
tsu . si SIMO %ii ABHEE 37 A 8] 3v 15 ns
tHD Sl SIMO ﬁlﬁﬁﬁ%ﬂ‘”ﬂj 3V 10 ns
tyaLip , so  SOMI #i ¥R A et Al gftgéﬂgﬁi SOMI B3, 3v 50 75| ns

“—’% tSTE,LEAD tSTE,LAG ﬂ‘—'(
STE ‘ | | )l_‘
I I
} } 1IfUCxCLK } } }
CKPL=0 | % * % * / SK \
UCLK \ | | | | I
CKPL =1 5& % x % \ %
I | b
\ \
‘ L tLO/HI tLOIHI 4" » tSU,SI ‘
} ‘ ‘ L—% tHD,SI }
| | |
‘ ‘*"7 tHD SO ‘
L_% tSTE.ACC "%’F tVI\LID SO STE DIS
R o s e ——
Figure 18. SPI M#E= , CKPH =0
}‘—’F tsTE,LEAD tsTE,LAG H‘—"
STE \ | -
N —
} } T Fp— } }
CKPL M m
UCLK \ \ | | | \ \
CKPL m / 5\ %
| | | |
‘ "* L 4"‘* LA 4’1 ‘ ‘
* > tHDSI
} ‘ su Sl H‘_’l ‘ }
| | |
‘ ‘*"7 tHD.MO ‘
L_’fi tSTEvACC %tVALln,so STE DIS 41‘—’(
o T X X
Figure 19. SPI M3, CKPH=1
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USCI (12C =R )
ERENDREEIERARBRASKA TR ITERESEN (BRIFEREHB ) (R Figure 20)

S8 Wit Vee B/ME HBE BAE| 21
fusci USCI % A B &3 R SMCLK , 5Z8tE = 50% + 10% fze | MHz
fscL SCL B4R 3V 0 400| kHz

N _ fSCL <100 kHz 4.0
1, S 5 =l 3V
Ho st RISHIE (EE ) B3 fscL > 100 kHz 0.6 Hs

- N fscL <100 kHz 4.7

t —ANEERE A2 37 A 3V
SU. STA MR R R fscL > 100 kHz 06 Hs
tHD , DAT BIERERE 3V 0 ns
tsu , DAT WIER AT E 3V 250 ns
tsu . sTo E IR ST AT 3V 4.0 us
tep Eﬁkﬁi&%ﬁi&ﬁﬁﬂ%ﬂﬁ’ﬂ?&ﬁﬂ’ﬂﬁiﬁﬁ 3V 50 100 600! ns

I‘_’I_ tHD,STA tSU,STA_l‘_’I‘_’I_ tHD,STA tEUF_"_’l

| | | I I [ |

spA  \ | / X )C I I
— : . A |
t W tHIGH !
:‘_ LO _* ->| | I : : tsp _’I |<_ | |
L
“ TN AT
I [
| H_ tSU,DAT tSU,STO_H_r’
tHD,DAT—H_PI

Figure 20. 12C R ER

Comparator_A+
EHRENBREECERBRBRRGE TN IERECEN (RIESHVH )

B8 i A Vee | B/ME BEE BAE| 24
looy® CAON=1, CARSEL=0, CAREF=0 3v 45 PA
| CAON =1, CARSEL = 0, CAREF =
(Refladder/ 1/2/3, 3v 45 HA
RefDiode) £ CAO 1 CA1 L&A
Vi) HE@MABRE CAON=1 3V 0 Veel| V

PCAO=1,CARSEL=1, CAREF=1,
V(Refo25) (£ 0.25 Ve WRMEBE) / Ve 1 CAO F CAL LFfsk 3V 0.24
PCAO=1, CARSEL=1, CAREF =2,
V(Refo50) (£ 05Vee TREMBE) / Ve 1 CAO Rl CAL LFAE 3V 0.48
. . PCAO=1, CARSEL=1, CAREF =3,
V(RefvT) I Figure 21 M Figure 22 £ CAO Rl CAL LFRfis . TA = 85°C 3V 490 mV
Vigs) RBRE® 3V +10 mv
Vhys WMARE CAON =1 3V 0.7 mvV
Ta=25°C , BEBNEEE 10 mV 120 ns
. Wt 2 B+ i KRFBKER  CAF=0 av
(1RR) (E-E58-K) Ta=25°C , BEHLEE 10 mV 15 .
RAEES CAF=1 : H

(1) Comparator_A+ i FHIREIRS ligexy) AE—Ho
(2 MARBRETEELNEBIET XA CAEX fiff Comparator A+ 3 ABIFERMLUERR. RERHELN B LR,
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A4S Comparator A+
650 | | 650 | |
AN Vec =3V Vee =22V
T 600 AN T 600 \~
N
1 \ I \
(] (]
g \ Typical g \ Typical
S 550 N S 550 \\
3 \ 3
S & \
g ko Nu
3 500 & 500 .
] I \
g N 2 NG
£ 450 = 450
400 400
45 25 5 15 35 55 75 95 115 45 25 5 15 35 55 75 95 115
T, — Free-Air Temperature — °C T, — Free-Air Temperature — °C
Figure 21. V(gervT) ERENXR,Vec=3V Figure 22. V(getyT) ERENXR,Vec=22V
100 —
S Ve =18V
| — =
3 vcc‘ 22V
5 Vee =3V
©
g o0 CTIN
é = /@\
« —
£ I
5 // \
(%]
e =
Ve =3.6V
1 \ \ \ \ n
0 0.2 0.4 0.6 0.8 1

VinVcc — Normalized Input Voltage — VIV
Figure 23. @i BT V\/Vcc BIBIXR
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10 £ ADC , BRRH ASEESRH (NR MSP430G2x53 )
ARENDREEIARAABREATH IERESEA (KRESEFHH ) O

B WA Ta Vee | B/ME BEE BAME| B
" -2) # ADCI10AE HFEEHRFTEFNFTE Ax
Vax Bl A B E T SN 3V 0 Vee| V
B 21 REFON = 0
3 2= (3) = s = s o
lapc1o ADC10 HJREBR ADCI10SHTO =1, ADC10SHT1 = 25°C 3V 0.6 mA
0, ADC10DIV =0
fapciocLk = 5.0 MHz
ADCI100N =0, REF2 5V =0, 0.25
R E R ) REFON =1, REFOUT =0
e EESRQR  EREHY ssoc | av A
== fapciocLk = 5.0 MHz
ADCI00ON =0, REF2 5V =1, 0.25
REFON =1, REFOUT =0
ADC10SR = 0 By EL#E s kB%ngN: 560 MglzzF’ON 1
=0 BT E ) = s = s °
lREFB 0 seesjmen s @) REF2_ 5V =0, REFOUT =1, 25°C v 11 mA
ADCI10SR =0
ADC10SR = 1 B #yEL s kB%lfgg(N: 560 MSEF’ON 1
= ST HY & /1 ) = y = , )
lReFB . 1 e e @ REF2 5V =0, REFOUT =1, 25°C 3V 05 mA
ADCI10SR =1
C MABRR RN AL R — PR F AX 25°C 3V 27| pF
R, WMAZKERSRSERR 0V <Vay Ve 25°C 3V 1000 Q
1) ERBAXRD , BBEARA Px.y/Ax SEHRE Lo
2) EREBMABRETEATNFAERNEEBETEE Vi, E Ve ZA , SUIREE RN KR E
(3) AHHBEEBDRERTBEERESE lapcio ZFo
(4) ABEEBRBEN Ve wFRIIEM, umﬁﬁ ADC10 & Tx |, BRIEZRIMEERN, REFON NEBSNEEHEBERZT—N AD B
2 BIRIIRE,
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10 £ ADC , NEBEEE ( {XBR MSP430G2x53 )
ERENSREEEERARBREMATH IRESEN (BRIEZEFHSE )

B8 MWiR& M Vee BME BEE SKE| 24
EABEEENEFESES |vrRer+ S1MA, REF2 5V =0 2.2
Vee | REF+ B = \%
lvrer+ <1 MA , REF2 5V =1 2.9
I <l B&A{E , REF2. 5V=0 1.41 1.5 159
VReF+ EREREESE VREF:  VRER: = 3V v
lvrers < lvrer+ B AfE , REF2 5V =1 2.35 25 265
ILp , VREF+ B K VREF+ AAE 8 R 3V 1| mA
lyrer+ = 500 HA £ 100 HA,
RS ABE Va, # 0.75 V, +2
REF2 5V =0
VREF+ i A & = 3v LSB
lyrer+ = 500 HA £ 100 HA,
BRURMABE Vac # 1.25 V, 0
REF2 5V =1
lyrer+ = 100 |JA—>900 HA,
N N Vax # 0.5 x VREF+
55 Mg B BS Ax o !
VREF+ ﬁ;&.ﬂﬂ F’]EZE-“Ej $§m%$mw§§ <1LSB, 3V 400 ns
ADCI10SR =0
CyREF+ VREF+ 5|fl EMBKHBAE | lyger+ S+1 A, REFON =1, REFOUT =1 3V 100| pF
TCrer+ BERK Ivrer+ = const (0 MA < lyrgrs < 1 mA) 3v +100 pE(r:”/
; AEEEBEE 99.9% lyrer+ = 0.5 MA , REF2. 5V =0, 3.6V 30 s
REFON VREF #9722 B jd] REFON =0 — 1 : H
N I =0.5mA
4 = 0 VREF+ ,
tREFBURST %gé;‘?}?ﬁgji 99.9% VREF REF2 5V =1, REFON=1, 3V 2 us
REFBURST =1, ADC10SR =0
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10 {2 ADC , ASEHED ({XBR MSP430G2x53 )
ARENDREEIARAABREAETH IERESEA (KRIESEHB )

B8 Wit %4 Vee B/ME HEE BKE| £
VEREF+ > VEREF— , 14 v
SREF1=1, SREF0O=0 cc
VEREF+ EASBE#@ARETE @ v
VEREF- < VEREF+ < vc%— 015V, 14 3
SREF1=1,SREF0=1® :
VEREF-  fiNBE#EMARETE @ VEREF+ > VEREF- 0 12| Vv
EZSAREERARETE , ®)
AVEREF e T VEREF+ . VEREF. | VEREF+> VEREF- 1.4 Vee| V
0V < VEREF+ £ V¢ |
3v +1
SREF1=1, SREF0=0
IvVEREF+ A VEREF+ BB A ETR HA
0V <VEREF+<Vcc-015V<3V, 3V 0
SREF1=1, SREF0=1®
lvEREF- A VEREF- WY B H A B 0V < VEREF- < V¢ 3v +1 HA

(1) EHRRPERANGEE  UNBRESHTHRBNRE, ER®REE , AARR BC ,

R AERAXELRERNEY , MEXBREER 10 ERE,

(2 HBERETRIENBELBRE, MTRENEBEER , TUENRENELBESRF,
(3) HEHFHT  NBMERENBRTEF, EEFFRLTETRS , HEEERETHRERER lRerse RAETHRHBIN REBURST = 1

B SRR SRR A H

(4) HEBERETHRANINBELERE, NTRENABEERER  TUENRSHELBERT,
(5) HBERETRIONBESELBE. FTRENEBEER , THUENRENEZESEEBREBY,

10 £ ADC , EIfSH ( XPR MSP430G2x53 )
AHENDFRETARERBREATH TERESEA (BRIERSERSH)

BEABEAENDSOAR, BEHEBDRNHS

B8 Wi Vee B/ME HEE BAE| $u
5 3 F ADC10 &M ESHHME |ADCIOSR =0 0.45 6.3
Il B P £
fADClOCLK ADC10 ﬁ?l —I#ﬁ$ ﬁﬁg ADCI10SR = 1 3V 0.45 15 MHz
facroosc ADCLO REIRH Mm% | ADCLODIVX =0, ADCIOSSELXx=0, v 37 63| MHz
fADClOCLK - fADClOOSC
ADC10H E#x%85 , ADC10SSELx =0, av 206 351
fapciocik = fabcioosc ) )
taeig At E 13 x us
f H B ACLK., MCLK, =
SMCLK : ADCL0SSELX # 0 Aﬁf;gg'c\i;
tADClOON ADC B’g&ﬁ*%iﬂqﬁj @ 100 ns
(1) %R : E tacioon ZEBF—NERFPHIRE< +0.5 LSB, BERBMAFSERE,
10 {Z ADC , &MES ¥ ( XBR MSP430G2x53 )
EHENSFREECSERBARABAZHETHIERECEA (BRIESEIRE )
S8 MR &4 Vee B/ME HARE BAE| B2
E| HoLHiRE 3V 1| LSB
Ep ENBMIRE 3V +1| LSB
Eo mBIRE JRFEH Rg < 100 Q 3V +1| LSB
Eg BHIRE 3V 1.1 +2| LSB
Er £ERARBIRE 3V +2 +5| LSB

40
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10 fz ADC , BEEZBBRAE Vyp (XE MSP430G2x53 )
EHENSRRETERARERKE TN IERESEA (KRIEZHRA)

B i & Vee B/ME HRE SAE| 24
. REABBDRERD e e =oAn 3v 60 uA
TCime= ADC100N =1, INCHx = 0Ah @ 3V 3.55 mvV/°C
¢ E:&L?%;EL 10 BY PR A KA B ADC100N = 1, INCHx = 0Ah, 3v 30
R (RF) B, © BHRERMIRE <11SB HS
lymiD FAEE 11 PP ESSMBEHR | ADCIOON =1, INCHx = 0Bh 3V @ pa
Viip 11 P Voo PES Caglfgg X:\l/c'c'NCHX = 0Bh, 3V 15 v
; BEIE 11 NEIERA PR RN | ADCLOON = 1, INCHx = 0Bh, 3v 1220
VMID (R# ) g BHRERMIRE< 1 LSB ns

(1) B (ADC10ON =1 H REFON =1) 5 ( ADC100N =1 1 INCH = 0Ah BX#ESHEEF ) , MEFEABRETER lsensore A
REFON =1 B , Isgnsor @& F lrerso 2 REFON = 0 B, Igensor TERBEARBEHA (INCH = OAh) Ry iR EA B AN (INCH = 0Ah),
) TRAFARI EREERER HEE :
Vs , noe = Tomus (273 + T [°C)) + Ve | mas [MV] 3
Vapg  smnE = TCums T [°Cl + Vags(Ta = 0°C) [mV]
(3) 4%@%%&@@@1%&:@;*% 51 kQo PFRFERYSRAERT [R] S IEE BERIEERT ] tsensor(on)o
(4) FTEIANBR. EXEBEEA Vupo
(5) EEBETHE tymipon) TE T REEE B tymipsampley 2 ; TR EBEE

NE
EHENBFRBEETERBRBERNFATWIEEESEN (BRESHRA )
e Wit &4 Vee 5%\ ﬁ{ﬁ‘é %g ey

Vecpomierase) RERBRBRBEE 2.2 3.6 \%
fere NFER & £ BRI E 257 476| kHz
Ipam RIEREIMN Vec REBHBEIRER 2.2VI3.6V 1 5 mA
(PN EEREAEIM Voo KRB BEIRER 2.2VI3.6V 1 7] mA
tept RitmEntE® 2.2VI3.6V 10| ms
teMErase Kt #it =R E) 2.2VI3.6V 20 ms

URTRERBRTT A M 104 10° A
g BEARFGENE T;=25°C 100 F
t FRFETREREA @ 30 ters
Uk . LPM3/0 B NETRFHIRFEENE @ 25 tera
ty | 163 ATENTNFTTRFHRFENE @ 18 tera
L ki RYRIE R UH 7 5 FF 07 A @ 6 tere
tyemn B BT @ 10593 tet
tepimm FRERBRET A @ 4819 ters

(1) ZHXN— 64 FHRFRBTEAREN , FHEBSRiITRRENE, ZSBEATHENRRESZE  MIFFTEARREAER,
(2) EUEBEFEREENFRHEROREIA (ter = Ufere)o
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RAM
EHENSFREESERBABAZHETHIERECEA (BRIESEE )

e ik 4 B/ME BKE B4y
V(RAMh) RAM REsREE O CPU E1& 1.6 v

(1) 3 RAM FHIBIERFTEN , ZSBBETHRPBIFEE Voco ERRBREEFF T IRNTEMERF.

JTAG & Spy-Bi-Wire 0
EHENBRBEETERBABREFATHWIERECERN (BRESHRHA )

= J =

58 Wikt Vee BY RE B sy
fsaw Spy-Bi-Wire i ASAZE 2.2V 0 20| MHz
t;BW B Spy-Bi-Wire 1K B A SRR K E 2.2V 0.025 15| ps

Spy-Bi-Wire /3 R Rt E

lsew. En (TEST BRTEH—AHMBRHEZD) 22V 1 s
tspw , Ret SPy-Bi-Wire iR[El E IE & iz 7Y 2.2V 15 100 us
frek TCK BASRRA 2.2V 0 5/ MHz
Rpy TEST LR AEB T A EPE 2.2v 25 60 90 kQ

1) fiﬁﬁ Spy-Bi-Wire # O T B TEST/SBWCLK SIMAZESBEFEZEXELERFHAK tspw , gy BE , MEBEREMNE— SBWCLK B4k
2 ‘IIZEH%J fTCK U RIEEERWERNER,

JTAG 1B#®
EHENBFRBEETERBARABRFHETWIEEECEN (BRESHRA )
BH s R BME BXE By
Vecrs) SR R ITER TR B IREBE Ta =25°C 2.5 \Y
Veg TEST L4t A4 SR BT B FE 887 6 7 \Y
Irg BLBEIER T HRA TEST WERER 100 mA
trg I8 4. 455 i B Y 1] 1 ms

(1) —BEgiEm MRS ER JTAGR, Spy-Bi-Wire , M{EEIHAET A , B JTAG Bl EZRIER,
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wOREE

WA PLS5IMERER : P10 E PL2, RAKRISMASNE AL

To Comparator

From Comparator

P

To ADC10* D>
INCHx=y*m *
CAPD.y ] /
or ADC10AEO.y * * PxSEL2.y
PxSEL.y
PxDIRym—] ¢
From Timer 1
Direction
1 2 0: Input
1: Output |_
From USCI 3 p 9
—————(

PxSEL2.y m=—

)
PxSEL.y =—O )
1

PxREN.y 0
1
N
PxSEL2.y ‘:\I
PxSEL.
I. v B DVSS B
O
PXOUTy , R pvee
From Timer —— 1] P\ ~ [\\
i ) - I/ 1
3 Bus
0 — Keeper
EN
°

TAx.y
TAxCLK

PxIN.y « 1

< 4

EN
To Module < D
PxIE.y
| —m
PxIRQ.y ENl—
—Q
I Set
PxIFG.y T
PxSELy g 1 Interrupt
Edge
PXESy o | oo9%

* Note: MSP430G2x53 devices only. MSP430G2x13 devices have no ADC10.

<

P1.0/TAOCLK/ACLK/
A0*/CA0

P1.1/TA0.0/UCAORXD/
UCAO0SOMI/A1*/CA1

P1.2/TA0.1/UCAO0TXD/
UCAO0SIMO/A2*/CA2
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Table 16. #wA P1 (P1.0 E P1.2) 5|kiThaE
B =B
DR e BHMES —

(P1.x) P1DIR.X P1SEL.x P1SEL2.x INCH X212 CAPD.y
P1.0/ P1.x (I/O) :0;0:1 0 0 0 0
TAOCLK/ TAO.TACLK 0 1 0 0 0
ACLK/ ACLK 1 1 0 0 0
A0®)y A0 X X X 1(y=0) 0
CA0/ CAO X X X 0 1(y=0)
SRS BB X 0 1 0 0
P1.1/ P1.x (I/O) :0;0:1 0 0 0 0
TA0.0/ TA0.0 1 1 0 0 0

TAO0.CCIOA 0 1 0 0 0
UCAORXD/ UCAORXD kB UsCl 1 1 0 0
UCAOSOMI/ UCAOSOMI kg usCl 1 1 0 0
A1®y Al X X X 1(y=1) 0
CALl/ CAl X X X 0 1y=1)
SRS 2 BB X 0 1 0 0
P1.2/ P1.x (I/0) L0;0:1 0 0 0 0
TA0.1/ TAO.1 1 1 0 0 0
TAO0.CCI1A 0 1 0 0 0
UCAOTXD/ UCAOTXD kB UsCl 1 1 0 0
UCAO0SIMO/ UCAOSIMO kg usCl 1 1 0 0
A2@) A2 X X X 1(y=2) 0
CA2/ CA2 X X X 0 1y=2)
SRS 2 BB X 0 1 0 0
(1) X=F%

(2) 1XBR MSP430G2x53 24

44
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wH P1SIMEER : P13, XAKERISA X T0 W A/ H

SREF2 *

To ADC10 VREF-*

0 VSS

To Comparator

from Comparator

To ADC10 *

)\
0\

INCHx=y* =

CAPD.y

5 H
or ADC10AEQ.Y * " b sE) 2y PXSEL.y

=
‘l_/

<

P1.3/ADC10CLK*/CAOUT/
A3*/VREF-*/VEREF-*/CA3

PxDIR.y = 0,2, Direction
} 0: Input
1: Output
PxSEL2.y m— \
PxSEL.y J
PxREN.y 0
1 1
N
0
PxSEL2.y 1
PxSEL.y )
L DVSS
O~ O
' pvce 1
PxOUTy = 0
From ADC10 * 1 ] [\\ . [\\
2 - l/ T l/
3 Bus
From Comparator Keeper
EN
TAx.y
TAXCLK N da
PxIN.y < —l
EN
To Module < D
PxIE.y
(5=
PxIRQ. EN|—
v +—la
I Set
PxIFG.y T
PxSELYy g | Interrupt
Edge
PxIESy o | Selgct

* Note: MSP430G2x53 devices only. MSP430G2x13 devices have no ADC10.
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Table 17. #% A P1 (P1.3) 5lkIThaE

== (1)
e e BHMES —

(P1.x) P1DIR.X P1SEL.x P1SEL2.x |NCH.x=1<'2)§ CAPD.y
P1.3/ P1.x (I/O) :0;0:1 0 0 0 0
ADC10CLK @)y ADC10CLK 1 1 0 0 0
CAOUT/ CAOUT 1 1 1 0 0
A3y A3 X X X 1(y=3) 0
VREF-@) VREF- X X X 1 0
VEREF-@)/ VEREF- X X X 1 0
CA3/ CA3 X X X 0 1(y=23)
SRS S BB X 0 1 0 0

(1) X=F%

(2) 1XBR MSP430G2x53 &4
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wHA P1SIMEER : P14, XAKERISAAXST0 W A/ H

From/To ADC10 Ref+ *

To Comparator

)\
)\

TAx.y

TAxCLK

from Comparator
To ADC10 *
INCHx=y* ® *
CAPD.y -
or ADC10AEO.y * PxSEL.y
PxDIR.y \OL| Direction _'\
y 0: Input
1: Output —J
PxSEL2.y m— \
PxSEL.y m—O )
—d
PxREN.y
1 1
N
PxSEL2.y l,:\l
I PxSEL.y ) DVSS
O” O—
pvce B 1
PxOUTy = 0
SMCLK ——] 1] [\\ ° [\
42 e
I/ Bus
From Module ——| 3 Keeper

PxIN.y

EN
To Module < D

PxIE.y
_. —
PxIRQ.y EN
*—|Q
I Set
PxIFG.y f
PxSELy m—— | Interrupt
Edge
PX'ESy ] Select
From JTAG
To JTAG

e

* Note: MSP430G2x52 devices only. MSP430G2x12 devices have no ADC10.

| i

<

P1.4/SMCLKI/TA0.2/A4*/
VREF+*/VEREF+*/CA4/TCK
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Table 18. #w A P1 (P1.4) 5|kIThaE
EE/EeS0
SIME T Thae ADC10AE
(P1.x) P1DIR.X P1SEL.x P1SEL2.x INCH X:1(2’§ JTAG =R CAPD.y
P1.4/ P1.x (1/O) 1:0;0: 1 0 0 0 0 0
SMCLK/ SMCLK 1 1 0 0 0 0
UCBOSTE/ UCBOSTE SkE UsCl 1 1 0 0 0
UCAOCLK/ UCAOCLK SkE UsCl 1 1 0 0 0
VREF+ @) VREF+ X X X 1 0 0
VEREF+@) VEREF+ X X X 1 0 0
A4y A4 X X X 1(y=4) 0 0
CA4 CA4 X X X 0 0 1(y=4)
TCK/ TCK X X X 0 1 0
Gl B BB A BN X 0 1 0 0
(1) X=F%

(2) 1XBR MSP430G2x53 24
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WA PLSIMEER : P15 E PL7, RAKRISMEMNE AL

To Comparator %

From Comparator

To ADC10 * Dﬂ

INCHx=y* =
CAPD.y
ADC10AEO.y * ™ PxSEL2.y
PxSEL.y
PxDIRym—] ¢
From Module 1 Direction
2 0: Input
1: Output
From Module 3 8}
—0
PxSEL2.y m—] \
PxSEL.y m=—Q )
—
PxREN.y 0
1 1
N
PxSEL2.y ‘:\l
PxSEL.
I oY b DVSS A
g pvcec 1
PxOUTy = 0
From Module 1 P\ [\ @
Bus
From Module J Keeper P1.5/TA0.0/UCBOCLK/UCAOSTE/
EN A5*/CA5/TMS
P1.6/TA0.1/UCB0OSOMI/UCBOSCL/
TAx.y e A6*/CAB/TDI/ITCLK
TAXCLK /A P1.7/CAOUT/UCBOSIMO/UCBOSDA/
1 AT*/CA7/TDOITDI
PxIN.y < *
EN
To Module < D
PxIE.y
-
PxIRQ.y <—C R EN[—
PxIFG Set
xIFG.y ?
PxSELy g | Interrupt
Edge

PESYy w— Select

From JTAG

To JTAG /—(3‘
\_\

* Note: MSP430G2x53 devices only. MSP430G2x13 devices have no ADC10.
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Table 19. i A P1 (P1.5 £ P1.7) 5|HIZh&E
B =R D)
SIME T Thae j’mﬁ;m/{_:Dc10AE X
(P1.x) P1DIR.X P1SEL.x P1SEL2.x INCH %=1 @ JTAG =R CAPD.y

P1.5/ P1.x (1/O) 110;0: 1 0 0 0 0 0
TAO0.0/ TA0.0 1 1 0 0 0 0
UCBOCLK/ UCBOCLK KB USCI 1 1 0 0 0
UCAOSTE/ UCAOSTE KB USCI 1 1 0 0 0
A5y A5 X X X 1(y=5) 0 0
CA5 CA5 X X X 0 0 1(y=5)
™S ™S X X X 0 1 0

Gl B 2R 9| X 0 1 0 0 0
P1.6/ P1.x (1/0) L0;0:1 0 0 0 0 0
TAO.1/ TAO.1 1 1 0 0 0 0
UCBOSOMI/ UCBOSOMI SkE USsCl 1 1 0 0 0
UCBOSCL/ UCBOSCL KB USCI 1 1 0 0 0
A6y A6 X X X 1(y=6) 0 0
CA6 CA6 X X X 0 0 1(y=6)
TDI/TCLK/ TDI/TCLK X X X 0 1 0

Gl B AR X 0 1 0 0 0
P1.7/ P1.x (1/O) L0;0:1 0 0 0 0 0
UCBOSIMO/ UCBOSIMO KB USCI 1 1 0 0 0
UCBOSDA/ UCBOSDA SkE USsCl 1 1 0 0 0
A7@) A7 X X X 1(y=7) 0 0
CA7 CA7 X X X 0 0 1y=7)
CAOUT CAOUT 1 1 0 0 0 0
TDO/TDI/ TDO/TDI X X X 0 1 0

Gl B AR X 0 1 0 0 0
(1) X=F%

(2) 1XBR MSP430G2x53 24
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WA P2 5IHREER : P2.0 £ P25, XAKZISME MM AL

PxSEL.y
PxDIR.y ® 0 Direction
y 0: Input
1: Output
PxSEL2.y m—— \
PxSEL.y I—C_j
PxREN.y 0
1 1
N
|
PxSEL2.y 1
PxSEL.y )
[ DVSS
"K DvccC
PxOUTy = 0
From Timer — 1 ] P\
0 3
TAX.y
TAXCLK L

PxIN.y « _l

To Module €¢— <

PxIE.y
|
PxIRQ.y Q EN
I Set
PxIFG.y

PxSELy =m———1 Interrupt
Edge
PxXIESywm— 1  Select

[)—‘ P2.0/TA1.0

P2.1/TA11
P2.2/TA1.1
P2.3/TA1.0
P2.4/TA1.2

g/ P2.5/TA1.2
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Table 20. ik A P2 (P2.0 & P2.5) 5|kiThae

BB ” BENAESO
(P2.x) X e P2DIR.x P2SEL x P2SEL2.x
pP2.0/ P2.x (1/0) :0;0:1 0 0
TA1.0/ Timerl_A3.CCIOA 0 1 0
0 Timerl_A3.TAO 1 1 0
5| RS 2% BARN X 0 1
pP2.1/ P2.x (1/0) :0;0:1 0 0
TA1.1/ 1 Timerl_A3.CCI1A 0 1 0
Timerl_A3.TAl 1 1 0
5| RS 2% BARN X 0 1
pP2.2/ P2.x (1/0) :0;0:1 0 0
TA1.1/ 5 Timerl_A3.CCI1B 0 1 0
Timerl_A3.TAl 1 1 0
5| RS 2% BARN X 0 1
pP2.3/ P2.x (1/0) :0;0:1 0 0
TA1.0/ 3 Timerl_A3.CCIOB 0 1 0
Timerl_A3.TAO 1 1 0
5| RS 2% BARN X 0 1
pP2.4/ P2.x (1/0) :0;0:1 0 0
TA1.2/ 4 Timerl_A3.CCI2A 0 1 0
Timerl_A3.TA2 1 1 0
5| RS 2% BARN X 0 1
P2.5/ P2.x (1/0) :0;0:1 0 0
TA1.2/ 5 Timerl_A3.CCI2B 1 0
Timerl_A3.TA2 1 0
5| RS 2% BARN X 0 1
(1) X=F*%
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wHA P2 5IMEER : P2.6 , RAKERISA A0 W A/ H

LF off | — XOUT/P2.7
PxSEL.6 and PxSEL.7 =
BCSCTL3.LFXT1Sx =11 = ®
—Q
\ pd
LFXT1CLK 1 \I
PxSEL.y
PxDIR.y 0 Direction
y 0: Input
1: Output ol
PxSEL2.y .—_'\
PxSEL.y =—Q )
PxREN.y 0
1 1
N
PxSEL2.y (:\I
I .PxSEL.y ) DVSS
O O—
q DvCC B 1
PxOUTy = 0
From Module 1 ] P\ [\ @
_J XIN/P2.6/TA0.1

TAx.y
TAXCLK 4‘( _J _OQ da

PxIN.y < ®
EN
To Module <D
PxIE.y
_. —
PxIRQ.y <—C o g EN
I Set
PxIFG.y ?
PxSELy =————— 1 Interrupt
Edge
PX'ESy — Select
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Table 21. #w A P2 (P2.6) 5lkIThaE

BEfESO
S| e
(P2.x) X RE P2DIR X P2SEL.6 P2SEL2.6
: P2SEL.7 P2SEL2.7
1 0
XIN XIN 0 1 0
0. A 0 0
P2.6 P2.x (I/0) :10;0:1 X 0
6
TAO.1 Timer0_A3.TA1 1 (1) 8
BIMIRS 8 BRI X Q M
1) X=%x
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wHA P2 5IMEER : P2.7 , XAKERISA X005 A/ H

LF off XIN
PxSEL.6 and PxSEL.7 =
BCSCTL3.LFXT1Sx =11 = *
—Q
LFXT1CLK 0 <II
1 from P2.6
PxSEL.y
PxDIRy = 0 Direction
1 0: Input
1: Output a
PxSEL2.y -—_'\
PxSEL.y =—(J )
PxREN.y 0
1 1
N
0
PxSEL2.y 1
I ExSEL.y ) DVSS
B .
PXOUTy pvce 1 %
From Module —— P\ P\

N
0
) <
2 — l/ I/
3 XOUT/P2.7
TAX.y
TAXCLK 4_C

PxIN.y

&

EN

To Module < D

PxIE.y

PxIRQ.y <_C o EN

P IFGI i
xIFG.y T

PxSEL.y
PxIES.y

| Interrupt
Edge
B——— Select
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Table 22. #w A P2 (P2.7) 5IRIThaE

5| B FR #ElES®
(P2.x) X g PIDIR X P2SEL.6 P2SEL2.6
’ P2SEL.7 P2SEL2.7
1 0
XOuT/ XOouT 1 1 0
0o 0 0
P2.7/ 7 | P2.x (I/0) L0;0:1 X 0
BIMEH 28 SABN X ° X
(1) X=7F*k
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w0 P3 5IMIRER : P3.0 £ P3.7 , RAKRRISMARSNEA/MmE (R RHB 3 )

PxSEL.y
PxDIR.y ® 0 Direction
/lJ 0: Input
1: Output
PxSEL2.ym——{ \
PxSEL.ym—( _j
PxREN.y 0
1 1
N
0
PxSEL2.y 1
PxSEL.y )
DVSS
DvccC
PxOUTy® 0
From Module 1 P\
-2 [/
13

TAx.y
TAXCLK

PxIN.y <

-

EN
< b

To Module ¢+—

<

P3.0/TA0.2
P3.1/TA1.0
P3.2/TA1.1
P3.3/TA1.2
P3.4/TA0.0
P3.5/TA0.1
P3.6/TA0.2
P3.7/TA1CLK/ICAOUT
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Table 23. i 0 P3 ( P3.0 E P3.7 ) 5IkIzhAE ( XFR RHB %)

BB ” BENAESO
(P3.) X Rl P3DIR X P3SEL P3SEL2.x
P3.0/ P3.x (1/0) :0;0:1 0 0
TAOQ.2/ Timer0_A3.CCI2A 0 1 0
0 Timer0_A3.TA2 1 1 0
5| B 4RS% 25 BARBM X 0 1
P3.1/ P3.x (1/0) :0;0:1 0 0
TAL.0/ 1 | Timerl_A3.TAO 1 1 0
5| B 4RS% 25 BARM X 0 1
P3.2/ P3.x (1/0) 10;0:1 0 0
TAL.1/ 2 | Timerl_A3.TALl 1 1 0
5| B 4RS% 25 BARBM X 0 1
P3.3/ P3.x (1/0) 10;0:1 0 0
TAL.2/ 3 | Timerl_A3.TA2 1 1 0
5| B 4RS% 25 BARBM X 0 1
P3.4/ P3.x (1/0) :0;0:1 0 0
TA0.0/ 4 | Timer0_A3.TAO 1 1 0
5| B 4RS% 25 BARBM X 0 1
P3.5/ P3.x (1/0) :0;0:1 0 0
TAO.1/ 5 | Timer0_A3.TAL 1 1 0
5| B 4RS% 25 BARBM X 0 1
P3.6/ P3.x (1/0) 10;0:1 0 0
TA0.2/ 6 | Timer0_A3.TA2 1 1 0
5| B 4RS% 25 BARBM X 0 1
P3.7/ P3.x (1/0) :0;0:1 0 0
TALCLK/ ; Timerl_A3.TACLK 0 1 0
CAOUT/ B R 1 1 0
5| B 4RS% 25 BARBM X 0 1
(1) X=F*%
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BT L iEF
1&iT L
SLAS735 E—hR
SLAS735A | Table 18 AR FINLE T
Table 237 i ZE Y 5| Bl & FRFAI Th BE A
B R4 81 18 P 3 B 17058 B S FE BR
SLAS735B | Table 27 nZEl P1.1 # P1.5 #9 BSL ZhAE.
F cAOUT ERRMETable 17,
SLAS735C T RALNAEET , § Ty, THRERFBF -55°C E 150°C,
fFTable 10/ TAG_ADC10_1 HI{EZA 0x10,
AN AVCC ( Ri24## 29 5B RHB $%% ) E|Table 2i% 7 Ih#E,
SLAS735D FEIF T Table 2741 P3.7/TALICLK/CAOUT 1% B8 #Y 3T EN4E iR
FIE T Table 1394 AR H 5| IS B HH PW28 inF 2 E.
FRTHAREEPAENROEKRERER (£ PxOUTYy ERARZERMT B4 ) .
SLAS735E | Table 5 Ml Table 14 , EIF T Timer A FEFEMNE o
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PACKAGING INFORMATION
Orderable Device status (¥ Package Type Package Pins Package Qty Eco Plan @ Lead/ MSL Peak Temp (3) Samples
Drawing Ball Finish (Requires Login)
MSP430G2153IN20 ACTIVE PDIP N 20 20 Pb-Free (RoHS) CU NIPDAU Level-1-260C-UNLIM
MSP430G2153IPW20 ACTIVE TSSOP PW 20 70 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430G2153IPW20R ACTIVE TSSOP PW 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430G2153I1PW28 ACTIVE TSSOP PW 28 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430G2153IPW28R ACTIVE TSSOP PW 28 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430G2153IRHB32R ACTIVE QFN RHB 32 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430G2153IRHB32T ACTIVE QFN RHB 32 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430G2213IN20 ACTIVE PDIP N 20 20 Pb-Free (RoHS) CU NIPDAU Level-1-260C-UNLIM
MSP430G2213IPW20 ACTIVE TSSOP PW 20 70 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430G2213IPW20R ACTIVE TSSOP PW 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430G2213IPW28 ACTIVE TSSOP PW 28 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430G2213IPW28R ACTIVE TSSOP PW 28 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430G2213IRHB32R ACTIVE QFN RHB 32 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430G2213IRHB32T ACTIVE QFN RHB 32 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430G2253IN20 ACTIVE PDIP N 20 20 Pb-Free (RoHS) CU NIPDAU Level-1-260C-UNLIM
MSP430G2253IPW20 ACTIVE TSSOP PW 20 70 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430G2253IPW20R ACTIVE TSSOP PW 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430G2253IPW28 ACTIVE TSSOP PW 28 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
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Orderable Device status (¥ Package Type Package Pins  Package Qty Eco Plan @ Lead/ MSL Peak Temp @ Samples
Drawing Ball Finish (Requires Login)
MSP430G2253IPW28R ACTIVE TSSOP PW 28 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430G2253IRHB32R ACTIVE QFN RHB 32 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430G2253IRHB32T ACTIVE QFN RHB 32 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430G2313IN20 ACTIVE PDIP N 20 20 Pb-Free (RoHS) CU NIPDAU Level-1-260C-UNLIM
MSP430G2313IPW20 ACTIVE TSSOP PW 20 70 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430G2313IPW20R ACTIVE TSSOP PW 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430G2313IPW28 ACTIVE TSSOP PW 28 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430G2313IPW28R ACTIVE TSSOP PW 28 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430G2313IRHB32R ACTIVE QFN RHB 32 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430G2313IRHB32T ACTIVE QFN RHB 32 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430G2353IN20 ACTIVE PDIP N 20 20 Pb-Free (RoHS) CU NIPDAU Level-1-260C-UNLIM
MSP430G2353IPW20 ACTIVE TSSOP PW 20 70 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430G2353IPW20R ACTIVE TSSOP PW 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430G2353IPW28 ACTIVE TSSOP PW 28 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430G2353IPW28R ACTIVE TSSOP PW 28 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430G2353IRHB32R ACTIVE QFN RHB 32 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430G2353IRHB32T ACTIVE QFN RHB 32 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430G2413IN20 ACTIVE PDIP N 20 20 Pb-Free (RoHS) CU NIPDAU Level-1-260C-UNLIM
MSP430G2413IPW20 ACTIVE TSSOP PW 20 70 Green (RoHS CU NIPDAU Level-1-260C-UNLIM

& no Sh/Br)
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Drawing Ball Finish (Requires Login)
MSP430G2413IPW20R ACTIVE TSSOP PW 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430G24131PW28 ACTIVE TSSOP PW 28 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430G2413IPW28R ACTIVE TSSOP PW 28 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430G2413IRHB32R ACTIVE QFN RHB 32 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430G2413IRHB32T ACTIVE QFN RHB 32 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430G2453IN20 ACTIVE PDIP N 20 20 Pb-Free (RoHS) CU NIPDAU Level-1-260C-UNLIM
MSP430G24531PW20 ACTIVE TSSOP PW 20 70 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430G2453IPW20R ACTIVE TSSOP PW 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430G24531PW28 ACTIVE TSSOP PW 28 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430G2453IPW28R ACTIVE TSSOP PW 28 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430G2453IRHB32R ACTIVE QFN RHB 32 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430G2453IRHB32T ACTIVE QFN RHB 32 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430G2513IN20 ACTIVE PDIP N 20 20 Pb-Free (RoHS) CU NIPDAU Level-1-260C-UNLIM
MSP430G2513I1PW20 ACTIVE TSSOP PW 20 70 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430G2513IPW20R ACTIVE TSSOP PW 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430G2513I1PW28 ACTIVE TSSOP PW 28 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430G2513IPW28R ACTIVE TSSOP PW 28 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430G2513IRHB32R ACTIVE QFN RHB 32 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430G2513IRHB32T ACTIVE QFN RHB 32 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
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Orderable Device status (¥ Package Type Package Pins  Package Qty Eco Plan @ Lead/ MSL Peak Temp @ Samples
Drawing Ball Finish (Requires Login)
MSP430G2553CY PREVIEW  DIESALE Y 0 405 Green (RoHS Call Tl N/ A for Pkg Type
& no Sh/Br)
MSP430G2553CYS PREVIEW WAFERSALE YS TBD Call Tl Call Tl
MSP430G2553GACYS PREVIEW WAFERSALE YS 1 TBD Call Tl Call Tl
MSP430G2553IN20 ACTIVE PDIP N 20 20 Pb-Free (RoHS) CU NIPDAU Level-1-260C-UNLIM
MSP430G2553I1PW20 ACTIVE TSSOP PwW 20 70 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430G2553IPW20R ACTIVE TSSOP PwW 20 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430G2553I1PW28 ACTIVE TSSOP PwW 28 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430G2553IPW28R ACTIVE TSSOP PwW 28 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430G2553IRHB32R ACTIVE QFN RHB 32 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430G2553IRHB32T ACTIVE QFN RHB 32 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.
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.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sh/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.
TBD: The Pb-Free/Green conversion plan has not been defined.
Pb-Free (RoHS): Tl's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.
Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight

in homogeneous material)

® MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
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Important Information and Disclaimer: The information provided on this page represents TI'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.
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MECHANICAL DATA

PW (R—PDSO—G20)

PLASTIC SMALL OUTLINE
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NOTES:

E.

A. Al linear dimensions are in millimeters.
B.

Dimensioning and tolerancing per ASME Y14.5M-1994.
This drawing is subject to change without notice.

Body length does not include mold flash, protrusions, or gate burrs.
not exceed 0,15 each side.

Body width does not include interlead flash.

Falls within JEDEC MO-183

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0,25 each side.
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MECHANICAL DATA

PW (R—PDSO—G28)

PLASTIC SMALL OUTLINE
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NOTES:

E.

A. Al linear dimensions are in millimeters.
B.

Dimensioning and tolerancing per ASME Y14.5M-1994.
This drawing is subject to change without notice.

Body length does not include mold flash, protrusions, or gate burrs.
not exceed 0,15 each side.

Body width does not include interlead flash.
Falls within JEDEC MQO-153

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0,25 each side.
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MECHANICAL DATA

RHB (S*PVQFN*NBZ) PLASTIC QUAD FLATPACK NO—LEAD
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Bottom View
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All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.
This drawing is subject to change without notice.

A

B.

C. QFN (Quad Flatpack No-Lead) Package configuration.

D. The package thermal pad must be soldered to the board for thermal and mechanical performance.
E
F

See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.
Falls within JEDEC MO-220.
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THERMAL PAD MECHANICAL DATA

RHB (S—PVQFN—-N32) PLASTIC QUAD FLATPACK NO—-LEAD
THERMAL INFORMATION

This package incorporates an exposed thermal pad that is designed to be attached directly to an external
heatsink. The thermal pad must be soldered directly to the printed circuit board (PCB). After soldering, the

PCB can be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively, can be
attached to a special heatsink structure designed into the PCB. This design optimizes the heat transfer from the
integrated circuit (IC).

For information on the Quad Flatpack No—Lead (QFN) package and its advantages, refer to Application Report,
QFN/SON PCB Attachment, Texas Instruments Literature No. SLUA271. This document is available at www.ti.com.

The exposed thermal pad dimensions for this package are shown in the following illustration.

1 8
URUAVRVRVRURURY
) } —— Exposed Thermal Pad
[ A
3,4540,10 [ S
[ -
[ -
) d
55 cj1e6
INANANANARANANN
24 17
— 3,45+0,10 —p

Bottom View

Exposed Thermal Pad Dimensions

4206356-2/U 06 /11

NOTE: A. All linear dimensions are in millimeters
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LAND PATTERN DATA

RHB (S—PVQFN—N32) PLASTIC QUAD FLATPACK NO—LEAD

Example Stencil Design
Example Board Layout 0.125 Thick Stencil
(Note E)
Note D — =05 B ‘ —— =—0,25 ! — ~=0,5 i
UUUUUUUL oz (0000000
] } O RO,115 ]
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i AN (71% Printed Solder Coverage by Area)
'Non So\dirrerci§L:Pef\med Pad \\\\\
/,j/// \\\\\ Example Solder Mask Opening \\\ moyE\j(Srr;péZp\g:d;Ogy%f Eoemsé?:oimts
/, . g (Note F) \\\ (Note D, F)
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T 4207808-2,/M 06 /11

NOTES:  A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D. This package is designed to be soldered to a thermal pad on the board. Refer to Application Note, Quad Flat—Pack
Packages, Texas Instruments Literature No. SLUA271, and also the Product Data Sheets
for specific thermal information, via requirements, and recommended board layout. These documents are available at
www.ti.com <http: //www.ti.com>.

E. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC 7525 for stencil design considerations.

F. Customers should contact their board fabrication site for recommended solder mask tolerances and via tenting
recommendations for vias placed in the thermal pad.
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