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1 ALk 0@

0 NfF | RAM | . COMP_A+ | 10ii& uscl ] ot T
by BSL | EEM (KB) ®) Timer_A | “Sponmel ADC AO/BO nge /O | dHEm
MSP430G2553IRHB32 24 32-QFN
28 5|
MSP430G2553IP\W28 24 | TSSOP
LF, £
1 1 16 512 | 2xTA3 8 8 1 DCO, 20 11
MSP430G2553IPW20 VLO 16 | TSSOP %
%2
20 5|
MSP430G2553IN20 16| ppip 13
MSP430G2453IRHB32 24 32-QFN
28 5|
MSP430G2453IPW28 24 | TSSOP %t
LF, #
1 1 8 512 | 2x TA3 8 8 1 DCO, 20 5|14
MSP430G2453IPW20 VLO 16 | TSSOP #f
4%
20 51
MSP430G2453IN20 16 | ppip £
MSP430G2353IRHB32 24 32-QFN
28 5|
MSP430G2353IP\W28 24 | TSSOP
LF, £
1 1 4 256 | 2xTA3 8 8 1 DCO, 20 11
MSP430G2353IPW20 VLO 16 | TSSOP %
%
20 5|
MSP430G2353IN20 16| ppip 13
MSP430G2253IRHB32 24 32-QFN
28 5|
MSP430G2253IPW28 24 | TSSOP %t
LF, #
1 1 2 256 | 2x TA3 8 8 1 DCO, 20 5|14
MSP430G2253IPW20 VLO 16 | TSSOP #f
4%
20 5
MSP430G2253IN20 16 | ppip £
MSP430G2153IRHB32 24 32-QFN
28 5|
MSP430G2153IPW28 24 | TSSOP
LF, £
1 1 1 256 | 2xTA3 8 8 1 DCO, 20 11
MSP430G2153IPW20 VLO 16 | TSSOP %
%
20 5|
MSP430G2153IN20 16| ppip 13
MSP430G2513IRHB32 24 32-QFN
28 5|
MSP430G2513IPW28 24 | TSSOP %t
LF, #
1 1 16 512 | 2x TA3 8 - 1 DCO, 20 5|14
MSP430G2513IPW20 VLO 16 | TSSOP #f
4%
20 5
MSP430G2513IN20 16 | ppip £

(1) A RIBHTEIERNTT WG B, TS BRSO S5 R B B R Db %, Ry i) TR

(2) BRI EFE AR5 6 5k www.ti.com/packaging kI .
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1Rk mO@ (5 F )
W | RAM | COMP_A+ | 10 il UsClI ] "
A BSL | EEM (KB) ®) Timer_A | "S- nel ADC AO/BO IgE 110 A
MSP430G2413IRHB32 24 32-QFN
28 5|
MSP430G2413IPW28 24 | TSSOP %
LF, ¥
1 1 8 512 | 2xTA3 8 - 1 DCO, 20 511
MSP430G2413IPW20 VLO 16 | TSSOP %
4&
20 5
MSP430G2413IN20 16 | poip £
MSP430G2313IRHB32 24 32-QFN
28 5|
MSP430G2313IPW28 24 | TSSOP #f
LF, %
1 1 4 256 | 2x TA3 8 - 1 DCO, 20 3[J
MSP430G2313IPW20 VLO 16 | TSSOP #f
S
20 5|
MSP430G2313IN20 16 | poip 4
MSP430G2213IRHB32 24 32-QFN
28 5|
MSP430G2213IPW28 24 | TSSOP %
LF, ¥
1 1 2 256 | 2xTA3 8 - 1 DCO, 20 511
MSP430G2213IPW20 VLO 16 | TSSOP %
£
20 5|
MSP430G2213IN20 16 | poip £
MSP430G2113IRHB32 24 32-QFN
28 5|
MSP430G2113IPW28 24 | TSSOP #f
LF, *
1 1 1 256 | 2x TA3 8 - 1 DCO, 20 3[J
MSP430G2113IPW20 VLO 16 | TSSOP #f
%
20 5|
MSP430G2113IN20 16 | poip 3

Copyright © 2011, Texas Instruments Incorporated 3
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BSS|HBIEE. MSP430G2x13 F MSP430G2x53, 20 BIMIgs4F. TSSOP # PDIP %

DvCC 200 DVSS

1

P1.0/TAOCLK/ACLK/AO/CAO 0y 2 19 [0 XIN/P2.6/TA0.1

P1.1/TA0.0/UCAORXD/UCAOSOMI/A1/CA1OY 3 18 [0 XOUT/P2.7
P1.2/TA0.1/UCAOTXD/PUCAOSIMO/A2/CA2 0§ 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 [0 6 (TOP VIEW) 1500 P1.7/CAOUT/UCBOSIMO/UCBOSDA/A7/CA7/TDO/TDI
P1.5/TA0.0/UCBOCLK/UCAOSTE/A5/CA5/TMS Of 7 1400 P1.6/TA0.1/UCBOSOMI/UCBOSCL/A6/CAB/TDI/TCLK

P2.0/TA1.0 0§ 8 130 P2.5/TA1.2

P2.1/TA1.1 9 120 P2.4/TA1.2

P2.2/TA1.1 0§ 10 ii P2.3/TA1.0

NOTE: ADC10 X% MSP430G2x53 284 Lig1i,
NOTE: P3 %0 LK TH AR RIET & E P3REN.x = 1 KB Ao

BRI HHMIELE., MSP430G2x13 1 MSP430G2x53., 28 5|88, TSSOP f%

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,

BSFB| HMIEL B, MSP430G2x13 1 MSP430G2x53, 32 BIIss4. QFN ik

P1.0/TAOCLK/ACLK/A0/CAO

S
S~
S e
Q =
088855
&) >>>><0
z DT DI XX
e ah bl cl N
32 31 30 29 28 27 26 25
P1.1/TA0.0/UCAORXD/UCAOSOMI/A1/CA1 1 r——————— 24§ TEST/SBWTCK

23”4 RST/NMI/SBWTDIO
227§ P1.7/CAOUT/UCBOSIMO/UCBOSDA/A7/CA7/TDO/TDI

P1.2/TA0.1/UCAOTXD/UCAQSIMO/A2/CA2
P1.3/ADC10CLK/CAOUT/VREF-/VEREF-/A3/CA3

—_————— . —

T DD o
w

P1.4/SMCLK/UCBOSTE/UCAOCLK/VREF+/VEREF+/A4/CA4/TCK |12 4 | RHB32 21§ P1.6/TA0.1/UCBOSOMI/UCBOSCL/AG/CAG/TDI/TCLK
P1.5/TA0.0/UCBOCLK/UCAOSTE/A5/CA5/TMS |> 5 | (TOP VIEW) 207§ P3.7/TA1CLK/CAOUT
P3.1/TA1.0 s: 197 P3.6/TA0.2
P3.0/TA0.21> 7 | 187§ P3.5/TA0.1
NCp g lom——————— V7] p2.5TAt .2
9 10 11 12 13 14 15 16
110 nr g
O - - NOoOoWN
= I
SEEEELEE
O~ N AN M <M<
N NGB o
[ Iy W I o Y o MY o M a B 0 Y

NOTE: ADC10 X% MSP430G2x53 284 Li21i,
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INEERER , MSP430G2x53

NOTE: 1X 28 5|fi#1 32 5IHIssHEH P3 w0,

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 . 810 81/0 suo |1
] 16KB 10-Bit ]
h 8KB 5128 8 Ch Interrupt Interrupt H
1 MCLK 4KB 256B Autoscén capability capability pullup/ H
] 2KB 1 ch DMA pullup/down pullup/down pullldown [l
] resistors resistors resistors || g
! |
1| 16MHz ]
] CPU MAB ]
! |
] incl. 16 MDB !
1 Registers :
! |
! |
: Emulation Uusfé_ﬁ‘/o :
1| 28P Watchdog | |Timero_A3| |Timer1_A3 H
' Brownout | | C°™PA*| | wot+ L'NégPA’ |
: JTAG Protection| |5 oo 3cc 3ceC :
H Interface 15-Bit Registers Registers USCI BO H
] SPI, 12C ]
! |
th e e Y
RST/NMI
£} v
THREMER MSP430G2x13

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

8 8
N T - D el Gt Ty PR
] ]
: ACLK :
o Flash Port P1 Port P2 PortP3 |}
! SMCLK !
1| System 16KB RAM 81/0 81/0 go |1
: 8KB 5128 Interrupt Interrupt :
1 MCLK 4KB 256B capability capability pullup/ 1
] KB pullup/down | | pullup/down| | pulldown |y
] resistors resistors resistors | §
] ]
1| 16MHz ]
] CPU MAB ]
] ]

MDB

: incl. 16 ]
1 Registers :
] ]
] ]
: Emulation UUS:’;_?‘/O :
1| 28P c s | | Watchdog | |Timero_as] |Timert_as] || <50 1
] Brownout omp_ WDT+ spl [}
: JTAG Protection{ |3 el 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,

Copyright © 2011, Texas Instruments Incorporated
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Table 2. &ixIhaE

k) Vo 398
& PW20, | bwog | 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, #3%k : CCIOA # A , L : Out0 #iHd
UCAORXD/ 5 5 1 /o USCI_AQ 7£ UART EX P EKREHERA |
UCAOSOMI/ USCI_AO S HS5R M /T8 Mm A SPIER
Al/ ADC10 A ALY
CAl Comparator_A+, CA1 A
P1.2/ BERAEKTF /0 5l
TAO.1/ Timer0_A, #3%k : CCIIA # A , L3 : Outl #iHy
UCAOTXD/ 4 A , /o USCI_AO £ UART X X EHEHEH |
UCAO0SIMO/ USCI_AQ SEE#iEmA/TRBAE (£ SP #xXd ) |
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 A /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 , L% : Out0 #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 &

6

Copyright © 2011, Texas Instruments Incorporated


http://www.ti.com.cn

13 TEXAS

INSTRUMENTS

www.ti.com.cn

MSP430G2x53
MSP430G2x13

ZHCS178C —APRIL 2011-REVISED AUGUST 2011

Table 2. &% INEE (continued)

kil o B9
B PW20, | pwag | RHB32
N20
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/ USCI_BO Zinzstm /3B MmA SPI #
UCBOSCL/ USCI_BO SCL 12C B4p# A 12C
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/ USCI_BO SizzsmA/EHnBmE sP#RX
UCBOSDA/ USCI_BO SDA 12C Bz A 12C #=X
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/ 1 - - /o RAEIEE SN M HLHEO
P2.7 BREHZF 110 51H
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 BABEKT /IO
TAL.2 Timerl_A , Lb% : Out2 i
P3.4/ ) 15 14 /o BRBHKF 110
TA0.0 Timer0_A , tb3 : Out0 %t

(2) TDO =k TDI #Eid JTAG #ESRIEE.

(3) MR XOUT/P2.7 AE—NIA |, NS =£E KA BT

o

, EE) P2SEL.7 BRI L, XEBTEMZERS=E LR RERESTZIREMN

Copyright © 2011, Texas Instruments Incorporated
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Table 2. &% INEE (continued)

kil o 358
B PW20, | p\wog | RHB32
N20
P3.5/ 10 18 /o BARKE /O
TAO.1 Timer0_A , lE# : Outl %iH
P3.6/ 20 1 /o BARKE /O
TAO0.2 Timer0_A , lE# : Out2 %iH
P3.7/ BRABKZF IO
TA1CLK/ 21 20 IO | Timer0_A , BH¥#{55 TACLK A
CAOUT Comparator_A+ , #itH
RST/ g
NMI/ 16 24 23 I ] R BT A
SBWTDIO RERNRBENFELR ITAG (Spy-Bi-Wire) it zkiEm A /& H
izt/ 17 - 04 | BEREXRO 1 EH ITAG SIMMNEER. SHERPBLIEEZE TEST.
SBWTCK RERNRAENFELR ITAG (Spy-Bi-Wire) M izt ot $h i A
NA (
DVCC 1 1 29,30 | TE |®HFEBEE
A)
NA (
DVSS 20 28 27,28 | TE |EHSE
A)
NA (
NA(F | NA(F \ N
NC h A 8, 32 E | FEE
ER) ERA) )
- - NA (
oFnstmm | Mo )T il )T Ba | FE |QFNHBER, BUGEET VSS,
M)
8 Copyright © 2011, Texas Instruments Incorporated
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1858 58

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

TMSEBEEN0. MENRE (BERESBRA) | Program Counter | PciRo
BENSFREBESATREBAERN 7 I uEXM :
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
MAmBNE SR ARHITIES -
| General-Purpose Register | R7
ZESEIIE 51 ZERIES IR 3 g, 7 Mibut i
BEXNFMANES , U KbuelE. #S&RESHET |_General-Purpose Register |  R8
REFNFHHE. | General-Purpose Register | R9
j:E'A | General-Purpose Register | R10
ZHESRAIE 51 REBUR 3 FESUA 7 i SeroraPumoes oo o
R, BREDUTREFNFTRIE, Table 3BT L General-Purpose Register | 1
3 @?E%*ﬁ_ﬁﬂﬁ MGl ; Table 4 1583 7 bt 8, [ General-Purpose Register |  R12
| General-Purpose Register | R13
| General-Purpose Register | R14
| General-Purpose Register | R15
Table 3. IEFFHER
EHX i IHEFR
TR, RRER-B NBRAER % R4, R5 R4 + R5 ---> R5
BRER , NENERER A RS PC -->(TOS), R8--> PC
XS  TREERE INE “ETFNEB =0
Table 4. st #E = 3187 O
it S | D 53 Bl IHEAR
M 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)
N5 (BT EHEsHEXT) 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 e R
[E:3 v MOV #X,TONI MOV #45,TONI #45 -- --> M(TONI)
(1) S=F,D=B#

Copyright © 2011, Texas Instruments Incorporated
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RS

MSP430 EF—fZzTHERE 5 HAFARGRERNEDERERER, — PPN EHEBERENEERDE
EXKRE, RFER. AEERIKREFHEFNEREESHEEZEZRKIIFER,
T 6 MiREEX TR ARG REE -
« ETEIX (AM)

- FRER#IEL TETRES

KT FEE 0 (LPMO)

- CPU ®ZH

— ACLK F1 SMCLK REFE1TIRA , MCLK #£H

KIhFEEX 1 (LPML)

- CPUBZEH

— ACLK #] SMCLK ®REFZETIRAS , MCLK #Z2H

— MR DCO EETERXPRFEMER , Il DCO WERKERWEH

RTFEEX 2 (LPM2)

- CPU ®ZEZH

— MCLK 1 SMCLK #%ZH

- DCO WERALEBRIEFFEHEMRS

— ACLK REFEZETIRE

KIFEER 3 (LPM3)

- CPU ®ZH

— MCLK 1 SMCLK #%ZH

- DCOWERALERBEER

— ACLK REFEITIRE

KIh#EERER 4 (LPM4)

- CPU ##&H

— ACLK #/=H

— MCLK 1 SMCLK #{=H

- DCOWEBEREALERBER

- BEIERHSREL

10 Copyright © 2011, Texas Instruments Incorporated
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FP BT R & 3t ik

Eﬁ%iﬂt%@@ﬂmﬁ?ownméowammmm%@Woﬁ%%@%i%%¢%ﬁﬂﬁﬁ%ﬁﬁwmle
31k o

MBEEMKE (LT OFFFEh ) @& OFFFFh ( flf : NERSE ) , N CPU £ LB 2 FM I EI# ALPM4A,
Table 5. HTIR, FREMKE

R TR RE DU Fib it &R
;) PORIFG
SNERE U RSTIFG
EMER R+ WDTIFG g OFFFEh 31, &5
RNEZHER KEYV®
PC BsaE W
NMI NMIIFG ()T R#®
HaBRWE OFIFG () AT Bk OFFFCh 30
NEREIEE TR ACCVIFG@®) (F) T R
Timerl_A3 TACCRO CCIFG® a] Rk OFFFAh 29
Timerl_A3 TACCR2 TACCR1 CCIFG, TAIFG@® AR OFFF8h 28
Comparator_A+ CAIFG® a] Rk OFFF6h 27
EMER S + WDTIFG Al B OFFF4h 26
Timer0_A3 TACCRO CCIFG® a] Rk OFFF2h 25
Timer0_A3 TACCR2 TACC(SF%)CQFG, TAIFG TR OFFFOh 24
2)(5
usgé_(/;c_)/;osglc_ ?}Cg %&L& UCAORXIFG, UCBORXIFG@®) TR OFFEER 23
USUCS|_C/T(_)E%SIS(|:_ Eg/;giz UCAOTXIFG, UCBOTXIFG@® TR OFFECh 22
@
(IR MAsgﬁégezxm ) ADCIOFG IR OFFEAR 21
OFFE8h 20
/0 %0 P2 ( %3k 8 PMER&K ) P2IFG.0 & P2IFG.7@® R OFFE6h 19
/0 i 0 P1 ( %3k 8 PMER&K ) P1IFG.0 & P1IFG.7@® R OFFE4h 18
OFFE2h 17
OFFEOh 16
HeE O OFFDEh 15
HSR O OFFDENE | 14 zm0, mig

(1) R CPU HEBMERFHFRANFibuEE (Oh E 01FFh ) AREAWMISTEAREES | WFEE-MEM.

@ BNERS
(3) (F)ARH : T AN R AES  — R U | (B8R S A TR
(4) RIARL TR ®,

(5) £ SPI X # : UCBORXIFG, £ I12C #3XH : UCALIFG, UCNACKIFG, ICSTTIFG, UCSTPIFG.

(6) 7TE UART/SPI #&83 A : UCBOTXIFG, £ I2C #X A : UCBORXIFG, UCBOTXIFG,
(7) X MUBAESISESEFNREH (BSLSKEY), XMIE LA —1 OxAASS N2 MA BSL, MREHT —AETRWED , -4

"0” (Oh) fFEE 1L NFHY R,

(8) fuTiut OFFDEh £ OFFCOh WM REBHEZBRMATAREMR , IEZFENATEARF R,

Copyright © 2011, Texas Instruments Incorporated
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YIRIhEERT 1285 (SFR)

RSBHMREREAMOREEREN U ZRAE, RIBAEMBHRARNERDEFTERVUIGLFFET
Bz F. FRNRAFIRRRAXMEERREHR,

& 5l rw: A LA 3 TR B R,
rw-0,1: AT TIRERME, B PUC WEBTENSRE .
rw-(0,1): LA B TIRERE, B POR XNEHH#TEMREN,

AP TIFE SFR 1L,

Table 6. FHIEAEEFESR 1M 2

#o 1k 7 6 5 4 3 2 1 0
| ooh | | | Accvie | nNmiE | \ | oFE | woTE |
rw-0 rw-0 rw-0 rw-0
WDTIE EITAEHBFHEA. NRERORENAEN , WELFHIRS. NRENAENSHEETAREMNSEER
M HALFEITRE
OFIE 5% B il FE T s A
NMIIE (F)F IR P i /s A
ACCVIE R1ZIE LT R R i S A
bk 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
UCAOQTXIE USCI_AO0 K% F /= A
UCBORXIE USCI_BO #U iz A
UCBOTXIE USCI_BO0 &K% H /= A

Table 7. FHiirEFFT 1 M 2

ok 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 BERTAENSREE (EETAERP ) iReBHAER, EEMERXP
I Vee LB RST/INMIBI B N EfhE &4,
OFIFG &% /B EAIREHE,
PORIFG LB PHIRE. BE Vec LB,
RSTIFG AMENDHIRE, EEMERXT , BE RSTINMI 5| LN ERE MK, S Vee L8,
NMIIFG B RST/NMI 3| TIRE
ik 7 6 5 4 3 2 1 0
| o03n | | | UCBOTXIFG | UCBORXIFG | UCAOTXIFG | UCAORXIFG
rw-1 rw-0 rw-1 rw-0
UCAORXIFG USCI_AO #UR R,
UCAOTXIFG USCI_AQ &3 FHfiFRE
UCBORXIFG USCI_BO #U P HfitrE
UCBOTXIFG USCI_BO &3 fHfidrE

12 Copyright © 2011, Texas Instruments Incorporated


http://www.ti.com.cn

13 TEXAS
INSTRUMENTS

www.ti.com.cn

MSP430G2x53
MSP430G2x13

ZHCS178C —APRIL 2011-REVISED AUGUST 2011

NIFHRA
Table 8. ATFHLR
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

5l S5 AR (BSL)

MSP430 BSL AP REB XA — UART £TEO#TNER RAM HETE,

3R] A P L E Y B D SRR BRI

AP EEX#IT MSP430 4R, ( XEY%S : SLAU319)

&t BSL X MSP430 R1EHITHY
METHE BSL REASXIAENTEHBNESYE , BEH BH5ISEARRF

Table 9. BSL IhgES| B

%
BSL IhE Zgjg%",gggg 28 BRI %E PW 32 BIBEt% RHB
BIEEZ 3-P1.1 3-P1.1 1-P1.1
BiEE 7-P15 7-P15 5-P15

%z

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

. NENRIREERE

© 0En RAN—FEER , AT UEMEEERE — KR,

« AEDRAUBMNEER , 875 0 E n BREN—MHBHITER, AZED REBEHNEERAR.
- ARGERERE. BEEMNZE , N A RREHNEREREBRORE.

BERSE , REBTEFZRER,

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

AUARESEY  BNMRFERGTAN

Copyright © 2011, Texas Instruments Incorporated
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Mg
BEEIE, b RRH SENBEESE CPU , ARXRAFMANESMEHTIES., WFETHETENEIREH,
BEF MSP430x2xx RIIAF ISR ( XH4SSLAUL44 )

5% 88 M R G A

R REHEARPERERTE BB F—1 32768 Hz FREZAKFE TR, —PAPBIEIIFEMIR S/ —
MABHFEFRZES (DCO) WXEF, EARNHERTARNBERERRERAREIIFEERMKZIT. KI DCO
BET - MESERMRHAITESRE 1 us BN EEXIRE, ERFHEREHRTUTHSES :

«  HBhRt4P (ACLK) , H— 32768 Hz FREBAHNE LF IRFHFIREE SR

«  E84h (MCLK) , CPU FRR B R&AT4h,

o RETEH (SMCLK) |, JMEHERFTR AW T RERT 4,

AT R DCO # =M DCO REEFMETEERNEMN A BT,

¥ DCO #

« M RSELx EEBHWFETEES RSELx+ 1 E& : RSELx =0 5 RSELx =1 E&, ... RSELx = 14 5 RSELx = 15
g8,

+ DCO ##l{z DCOx EE—/1HZSH Spco AEME K,

. ijﬁfﬁu;ﬁﬁ;ut\t MODx ATk fDCO(RSEL,DCO+l) T:I_: 32 /I\ DCOCLK E%ZWE@E%&EEO ﬁ$ fDCO(RSEL,DCO) A

32 *f5co(RsEL,DCO) * DCO(RSEL,DCO+1)

faverage =

FRENES, ZHRE—ATFi9E , 2T . MOD x fpco(RSEL,DCO) *+ (32 — MOD) X foco(RSEL,DCO+1)

14 Copyright © 2011, Texas Instruments Incorporated
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REHEF#TEERAEN A KR
FREREF@EER , BT DCO MU - RE&-KE-BE S HHTHLRN ADC10,

Table 10. ADC BEREFI R A FRE

=g bk B{E A
TAG_DCO_30 0x10F6 0x01 DCO SRERIE , #£ Ve =3V H Tp = 30°C
TAG_ADC10_1 0x10DA 0x08 ADC10_1 RHERRE

TAG_EMPTY - OXFE ZRFXWRIRR
Table 11. ADC BREAREFTR AMIRE
RE i3t fm R BUER BSR4 R
CAL_ADC_25T85 0x0010 F INCHXx = 0x1010, REF2_5 =1, Tp = 85°C
CAL_ADC_25T30 0Xx000E F INCHXx = 0x1010, REF2_5 = 1, To = 30°C
CAL_ADC_25VREF_FACTOR 0x000C F REF2_5=1, Ta = 30°C, lyrer+ = 1 MA
CAL_ADC_15T85 0x000A F INCHXx = 0x1010, REF2_5 = 0, T = 85°C
CAL_ADC_15T30 0x0008 F INCHXx = 0x1010, REF2_5 = 0, T = 30°C
CAL_ADC_15VREF_FACTOR 0x0006 F REF2_5 =0, T = 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
BUXESERNENRE LB RMEHEmBIHFREEBEBNNBELES.
#F 10

RBHETZ&E 348 1/0%wAO :

. FAELTHREMN /O T 2 1THRE,

o WA, RMENPHEHENEELAS (NRRHO PLMKO P2 ) BEAITH,

« ATIO PLFRwO P2 ( MR TAMAE ) WFTELAYG & ATk AP s ABE Do

s WORHFESNEERBAMEESRESRE,

. BMNI0 BEE—/NARMRBEMN LR/ T H BHERR,

« BMNIOEE-/NARMERNSIMIKEERE AN , BT SRIEAAKARERBM,

WDT+ FI 1 MER 25

ENAERSR (WDT+) ERNEBYRRELIENRA AR FRITZENREERD, NREER IR ER
GR , WFEE—NREEN, MREEMNNAPAIEEZRRINE , WZERTHZEANEEN —NEFRENES
FBETE L TE HY B B) 1B B 7= 4 R i
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Timer_A3 (TAO, TA1)

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

Timer_A3 REX#FZMNMER/ILLRZF1FEE. PWM

WM ERER, Timer A3 HEBFEMNPMEEN, HEAFEBITHRESE (HHISEHWRE ) RE/NEIR/LE
BREFE.
Table 12. Timer0_A3 S 5#4%
WABIHRS BUHBAR | BREAE | x| EREHE e
PW20, N20 PW28 RHB32 il L il PW20, N20 PW28 RHB32
P1.0-2 P1.0-2 P1.0-31 TACLK TACLK
ACLK ACLK K3
e NA Hg &
SMCLK SMCLK )
PinOsc PinOsc PinOsc TACLK INCLK
P1.1-3 P1.1-3 P1.1-1 TAO.0 CCIOA P1.1-3 P1.1-3 P1.1-1
ACLK CCIoB 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 CCI1B 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 CCi2B P3.6-20 P3.6-19
CCR2 TA2
Vss GND
Vee Vee
Table 13. Timerl_ A3 {55 #4
WABIMES BUHERAE | BREAS | g | EREGE WiiBIHES
PW20, N20 PW28 RHB32 = # = PW20, N20 PW28 RHB32
- P3.7-21 P3.7-20 TACLK TACLK
ACLK ACLK R 3
e NA FHS &
SMCLK SMCLK )
- P3.7-21 P3.7-20 TACLK INCLK
P2.0-8 P2.0-10 P2.0-9 TA1.0 CCIOA P2.0-8 P2.0-10 P2.0-9
P2.3-11 P2.3-16 P2.3-12 TA1.0 CCloB P2.3-11 P2.3-16 P2.3-15
CCRO TAO
Vss GND P3.1-8 P3.1-6
Vee Vee
P2.1-9 P1.7-23 P2.1-10 TAl.1 CCI1A P2.1-9 P1.7-23 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 TAL1.2 CCI2A P2.4-12 P2.4-17 P2.4-16
P2.5-13 P2.5-18 P2.5-17 TAL1.2 CCI2B P2.5-13 P2.5-18 P2.5-17
CCR2 TA2
Vss GND P3.3-14 P3.3-13
Vee Vee
16 Copyright © 2011, Texas Instruments Incorporated
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BASTEE#ED (USCI)

USCI BB T RITHIEERES. USClI ERXIEELSEEMN (0 SPI [3 BIMI= 4 I M 12C ) RBRLBEED
W (W UART, EEEZKSERMN [LIN] ThEER 858 E UART M IrDA ) » HIEFTEMHEEIF USCI IhEE,

USCI_AO "X #F SPI ( 3 5|z 4 5| ) . UART, #3EE UART X IrDA,
USCI_BO fJ3z#F SPI ( 3 5|k 4 5|81 ) & 12C,

Comparator_A+
comparator_ A+ RN T BWERIIFERENRREHER, SBBERERAPELUESHEDR,

ADC10 ( {XF8 MSP430G2x53 )

ADCI10 #RTIF IR 10 (I8 HR, ZEREMT — 10 I SAR W%, REEREE, BEEXESNATH
BERBHLBWHRELHIESES (DTC), EMEFE CPU W FMENTIX ADC R TR MER,

Copyright © 2011, Texas Instruments Incorporated 17
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IR SAFBRET
Table 14. EFFFEIIREN IR
R H1FaR A HFREN wm#
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 TACCR2 0196h
IR/ LR EFFESR TACCR1 0194h
IR/ LR EFFER TACCRO 0192h
Timer_A & 1785 TAR 0190h
HIR/ B2 TACCTL2 0186h
HIR/L B2 TACCTL1 0184h
HIR/L B2 TACCTLO 0182h
Timer_A 125l TACTL 0180h
Timer_A FHixE TAIV 011Eh
Timer0_A3 IR/ LR EFFESR TACCR2 0176h
IR/ LR EFFER TACCR1 0174h
IR/ LR EFFESR TACCRO 0172h
Timer_A & 1788 TAR 0170h
HIR/L B2 TACCTL2 0166h
HIR/L B2 TACCTL1 0164h
HIR/L B2 TACCTLO 0162h
Timer_A 124l TACTL 0160h
Timer_A FHixE TAIV 012Eh
NEF NFEE 3 FCTL3 012Ch
NiFEs 2 FCTL2 012Ah
NFEs 1 FCTL1 0128h
B AERES + B AEREg R WDTCTL 0120h

18
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Table 15. EFF T FEIIRER SR

ER H1FRHA HFEEEN x:4
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 RS2 41 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
ERNHRE EARRERERE 3 BCSCTL3 053h
EARptep RG2S 2 BCSCTL2 058h
EARptep RG2S 1 BCSCTL1 057h
DCO B 4fsmR | DCOCTL 056h
%0 P3 w0 P3 ik 2, 5 P3SEL2 043h
({XPBR 28 5|B PW F1 32 5|B RHB ) 0 P3 BIAE AL 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 RETA &L P2IES 02Ch
WO P2 HETARE P2IFG 02Bh
w0 P2 A P2DIR 02Ah
WO P2 #id P20UT 029h
WO P2 WA P2IN 028h
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Table 15. EFFHWFEIEEMN MR (continued)

En SERHHA HFEEN &

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

WA P1 &R P1SEL 026h

WO P1 TS A P1IE 025h

0O P1 TS &ER 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

20 Copyright © 2011, Texas Instruments Incorporated
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BRARGTTEEY
HHNTE Voe E Vss LHEBE -03VE41V
HMEESSIM M EE® 03V E Ve +03V
EEERGSIM LN —REER +2 mA
KRiZERMF —55°C & 150°C
IERESSE | Tog ©
ERBELE . Tag RER B - 40°C E 85°C

(1) BEHSKXENTERE"T I HNENN D TSI EBEERKART, XERNAERATEETHIEER , N TREETHEGIIE
HRESEEBH EENRERG THEAESER , BEUHRERA, KNBALTFHEALENTER R T2FMRZHTRY.

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

(3) fgﬁgiﬁ&%ﬁrﬂ ALURARBHEE ( BEFEITH JEDEC J-STD-020 #3E ) , BERREABETSENRHREIEERBE L1
LN E R,

BIWWERERYE
RME MME BRKE| £
EREFHTHE 1.8 3.6
\Y/ BIRBE \Y;
cc ENGHEEBREE 2.2 3.6
VSS EEJ‘JEEEE 0 V
Ta BABXIERESEE | KRAS —-40 85| °C
Vee = 1.8V,
B8 = 50% + 10% bc 6
, 4t o Vee =27V,
fru: AR (R USART BRMBA MCLK 4k ) D@ | G b 0 o DC 12| MHz
Vee = 3.3V,
B8 = 50% + 10% bc 16

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

Legend:
16 MHz —
Supply voltage range
T during flash memory
= programming
2 12 MHz -
(&)
o
]
> Supply voltage range
l:i_’ during program execution
§
£ 6MHz 4
>
%
{ 1 l\ |

1.8V 22V 27V 3.3V 36V
Supply Voltage - V

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

BT

A Ve WEREXBRBR ( FEINEBER )
ERENDREETERERERARG THTHEREEEN (BRESHRA ) OO

(1) FIEBMAMEEZ OV =R Veco HIH AR SR IR BHEAT BT o
(2) FA—4 Micro Crystal CC4V-T1A SMD &R —4 9pF ARBENBRHA TS . EREFESENATHIABAEBEUEMEN
9 pF BRERBHITE.
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A Ve BWEREXBIFEER (FE/ELER ) (continued)
EHENERBEETERBRBENZE TR IEREEER (BRIFESGHH ) OO

e Wi & Ta Vee B/ME HREE HKE| £
foco = fmcLk = fsmerk = 1 MHz, 2.2V 230
facLk = 0 Hz,
BRER (AM) B BRFERAFRNT,
|AM, 1MHz 7 (£ 1 MHz S | BCSCTL1 = CALBC1_1MHZ, pA
T) DCOCTL = CALDCO_1MHZ, 3v 330 420
CPUOFF = 0, SCG0 = 0, SCG1 =0,
OSCOFF=0
mAM FREXBERER (KA Vee)
5.0 A/ 4.0
4.0 fDCO= 16 MHz TA=85 °C
< L < 3.0
§ 30 > o
3 / S 5 Ve =3V
% fDCO =12 MHZ// % .
s 20 ‘ > = Tp=85°C
0 2
2 2 .
3 j / Ta=25°C
foco = 8 MHz 1.0
1.0 /
foco = 1 MHz / Veg =22V
0.0 0.0
15 2.0 25 3.0 35 4.0 0.0 4.0 8.0 12.0 16.0

Ve — Supply Voltage - V
Figure 2. BIRERBERE Vec XK, Th =25°C

foco — DCO Frequency — MHz
Figure 3. HREREFRE DCO MEMKXR
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A Ve BRI EEXBFRER ( F2AMER )

ERHENBREETEREBABRAEKG TN IERETEN (RIESHHH )OO

2%

Wi A

Ta

B

Vee

ILpmo,

1MHz

K& 0 (LPMO)
870

fMCLK =0 MHz ,

fsmeik = foco = 1 MHz

fACLK = 32768 Hz ,

BCSCTL1 = CALBC1_1MHZ ,
DCOCTL = CALDCO_1MHZ ,
CPUOFF=1,SCG0=0, SCG1 =
0, OSCOFF =0

25°C

2.2V 56 HA

ILpm2

K FEER 2 (LPM2)
2@

fmeLk = fsmerk = 0 MHz,

fDCO =1 MHz,

fACLK = 32768 Hz,

BCSCTL1 = CALBC1_1MHZ,
DCOCTL = CALDCO_1MHZ,
CPUOFF =1,SCG0=0,SCG1=1,
OSCOFF =0

25°C

2.2V 22 Ty

ILpm3
1

, LEXT

KT FEER 3 (LPM3)
8%k @

foco = fmcik = fsmerk = 0 MHz
fACLK = 32768 Hz ,
CPUOFF=1,SCG0=1, SCG1 =
1, OSCOFF=0

25°C

2.2V 0.7 15| pA

ILpm3,

VLO

KIhFEERX 38
=, (LPM3)®

foco = fmcik = fsmerk = 0 MHZ
facLk BB D LF 5% 85 (VLO) ,
CPUOFF=1,SCG0=1,SCG1=
1, OSCOFF=0

25°C

2.2V 0.5 0.7 pA

lLpma

RIhFEER 4 (LPM4)
B 6

foco = fmcik = fsmerk = 0 MHz
faclk =0 Hz ,
CPUOFF=1,SCG0=1, SCG1 =
1, 0SCOFF=1

25°C

0.1 0.5

85°C

2.2V WA

0.8 1.7

0]
@)

9 pF BRAEREH T

®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

FIEMAEEE OV R Veco  HIH TR R IBAE TR
FIFH— Micro Crystal CC4V-T1A SMD @& —1 9pF AR BERN BFRBITHEEDI . ERERAENABNABARBRUSFHIEN

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

HAEGH KRR XBIRER
ERENERAEEERERABREE THTEREBERN (BRESTUUHA )

Vcc=3.6V
TN y
Y/
\ \ /,
Vcc=22V g/l
/
_/
—_—
Vcc=1.8V
40 20 0 20 40 60 80

T, — Temperature — °C
Figure 4. LPM3 BR5BEMNXR

I_pmsa — Low-Power Mode Current — pA

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 i SBENAXR
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MRS BRI |, im0 Px

EHEFENRFREETEREBRENFA TN IHERESERN (BRESHUHA )

E 21 it A Vee R/ME BLENE BAE| £
0.45V 0.75 V.
Vin  EMBANREE &« «<ly
3V 1.35 2.25
0.25V 0.55 V.
Vir.  REBATREE &« «<ly
3V 0.75 1.65
Viys  BABERE (Vite — Vir) 3V 0.3 1| VvV
HFEH V=V
Rpyi LB/ THEBPEER HETH - V:E _ Vii 3V 20 35 50| kQ
C| ﬁl EE?é". VIN = VSS ES?, VCC 5 pF
WER , WO Px
EHENBFRBEETERBARABRFATWIERECEN (BRESHERHA )
E 2 s 4 Vee &ME BAE| 24
na (
lkgpry) ~ EPAFLRERTR W@ 3V 50 | FiE
A)
(1) REREBERL Vss B Ve BMEXRGIH EAER TUEN , BRIESFHA,
(2) BFHOSIHARERNINE, WOSIEHNMABTER , ME LR/ TR BESZHEA.
W, WA Px
EHENDSREECERBARABAKH THIEERETSEN (BRIESEHA )
B Wi Vee B/ME HAE RAE| 2
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 —BHBEREER lopmay M loimay MAEE +48 mA , BUREMEN B KB ER,
BWHSER | KO Px
EHENBFRBEETERBREBERNFATWIEEECEN (BRESHRA )
B3 izt 4 Vee BME ARE RAE| 2
foxy g?mﬁm‘: (% B by cL=20pF R = 1kQ® @ 3v 12 MHz
fport_cLK B AT H ST R Px.y, C = 20 pF® 3V 16 MHz

(1) —MRAMWA 0.5kQ BERR. LT Ve M Vss <HIREM S ERWAERR. BWHRERE D ESROFOHL.
(2) EAENBEART , HHBEZEDES Ve B 10% H 90%.
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HARM | B

EHENEREETER BRBRZATHIERECSENRN (BREZHUHA )

BLRVE K5 R BLRVEOK P o H B R
5 5
R B8P HH B R P o B E
P P
30 T 50 T T
VCC=2.2V VCC=3V o
< P1.7 Ta=25°C < P17 Tp = 25°C
L% L 40
§ / — 5 s
S 2 , TAS80 S / ~ Ta =85°C
g 2 30 / /
>
3 3
> >
: / L
: / £ /
i 10 S
g g
Q a
B > 10
ks N
3 3
0 0
0 0.5 1 1.5 2 25 0 0.5 1 1.5 2 25 3 3.5
VoL — Low-Level Output Voltage - V VoL — Low-Level Output Voltage - V
Figure 6. Figure 7.
BREN SR 4 B BARY B KP4 H IR
5 5
SEFHHBEE BETHHBE
HIXR HIXR
0 T 0 T
VCC=2-2V VCC:3V
< <
< P1.7 < P1.7
1 I
= -5 = =10
& o 7
5 5
&) (@) /
= =
s -10 g -20
> >
o o /
E / E /
[0} [0}
z -15 / / Z -30 / /
2 2
T / I Ta =85°C / /
S Ta =85°C S
é 0 ‘ é —40 % /
- > = ‘-’4_/’
I I
3 3 Ta=25°C
Ta =25°C ‘
-25 -50
0 0.5 1 1.5 2 25 0 0.5 1 1.5 2 25 3 3.5
Von — High-Level Output Voltage - V Von — High-Level Output Voltage - V
Figure 8. Figure 9.
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5| BRI ——ik O Px

EHEFENRFREETEREBRENFHA TN IHEREBERN (BRESHUHA )

B Wit Vee | B/ME HEE RXE| £
Ply, C_ =10 pF, R, = 100 kQ®® 1400

fop,  WOWBEHAE L — P L - 3V kHz
Ply, C_ = 20 pF, R, = 100 kQ®W® 900

P2.0 £ P2.5, C, = 10 pF, R, = 100

1800

fopa.x 1 O RS SR kQ®W® KHz
P2.0 to P2.5, C, = 20 pF, R, = 100 kQW®@ | 3V 1000

fop2.6/7 U O IRSH SRR Eé(%é” P2.7, CL =20 pF, R, = 100 3V 700 kHz
P3.y, C_ = 10 pF, R, = 100 kQ®W® 1800

forax  WOMEEHAE il L - kHz
P3.y, C_ = 20 pF, R, = 100 kQ®W® 1000

(1) _A*Fﬁﬁ/\ 0.5kQ EE.BH%E 11:1: VCC *ﬂ VSS ZIETJE'JFE’TE E%E*ﬁﬁﬁﬂ;ﬁﬁko ﬁi’tﬂ?&’ﬁ%fz

(2) EAEWEERET , AHBEEZTDIER Ve B 10% 1 90%.

MR | 5| BRIME

2 ERRHY Ok

BA R IR BARH IR
5 5
R pELs
HIX R xR
1.50 \ — 1.50 —
Vec=3.0V Vec =22V
N 135 N 135 1\
= o)\ A
1120 1120
2 ol \ g \
o 1.05 \ o 1.05
g N\ Py g N\ Pt
2 0.90 2 0.90 \
5 o7 \ P20 .. P25 5 o \/( P2.0..P25
“c'u' . T T "c'“' . \ X T T
2 P2.6, P2.7 = P2.6, P2.7
2 o060 \\&\ 2 o060 \
® \§ ® \< N
© 045 \\Q\ © 045 \\
o o
> > —
= 0.30 = = 0.30 ~—_
! — X ———l
3 0.15 8 015
0.00 0.00
10 50 100 10 50 100

CLoap — External Capacitance — pF

A BRAE-MRHLTETRS.
Figure 10.

A BRAE-RHLTE

TR

Figure 11.

CLoap — External Capacitance — pF
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+EBE4 (POR) IREE (BOR)®
ERENDFERETARERBREATH ITERESEA (BRIE2ERH)

B8 it St Vee B/ME HRE BAE| 24
Vocwany  EBH Figure 12 dVeo/dt < 3 Vis V(S'TT.: Y,
Vi i1 See Figure 12 £ Figure 14 dVcc/dt< 3 Vis 1.35 \
VhyseT)  BZF Figure 12 dVecl/dt < 3 Vs 140 mv
t4BoR) &5/ Figure 12 2000 s
‘ 1£ RST/NMI 5| EEENZERNEIES SN 29V 2
(reset B BT KEE ' he

(1) REERWRESDEE loc RELED, BEBF Ve 1)+ Viysemy 1.8 Vo

A
VCC - - — — — — 7T — T T
l’hys(B_lT—)
ViB_IT-) b
Vecstarty T[T A T e O
|
A
1
0 >
> <« td(BOR)

Figure 12. L8881 (POR) /REE{L (BOR) SBRBEEMNXR
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RS | FEBE1{Y (POR) /REE (BOR)
V 1 I
CCA t
2 T T 3V < pw >
Vec=3V N -
Typical Conditions | |
> 1.5 - | I
I,\ /7 : :
5 f | |
5 ! | |
‘(_')’ / 1\ |
O \Y I (I |
= 05 ) CC(drop) ro Lo
/ o L
1 I I 1
0 — — >
0.001 1 1000 > ¢ > <
. 1ns ) 1ns
tow — Pulse Width - us tow — Pulse Width - us
Figure 13. B —MEFEREN Vecqop) BFATEK - LBEM (POR) IRERFS
Veca ! t !
C—— pw —— P
2T T T I T 3v - .
VCC =3V :
? 1.5+ Typical Conditions !
—_ LN ) |
g L INLAAT :
e I
S / Vec(drop) - |
I I
~ 05 / : ! :
| : |
| tf = tr |
0 : - : >
0.001 1 1000 «— t; —PE— t —
tow — Pulse Width - us tow — Pulse Width - ps

Figure 14. BE—N=AKERN Vecgop BFRATER - LBEW (POR) IRERES
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e PSS Vce B/ME HEE BXE| 4
RSELx < 14 1.8 3.6
Vee BIREE RSELx = 14 2.2 36| V
RSELx =15 3 3.6
foco(0,0) DCO #ii¥ (0, 0) RSELx =0, DCOx =0, MODx =0 3V 0.06 0.14| MHz
foco(,3) DCO frequency (0, 3) RSELx =0, DCOx = 3, MODx =0 3V 0.07 0.17| MHz
foco(,3) DCO #i=£ (1, 3) RSELx = 1, DCOXx = 3, MODx = 0 3V 0.15 MHz
foco@,3) DCO #1i£ (2, 3) RSELx =2, DCOx = 3, MODx =0 3V 0.21 MHz
foco,3) DCO #ii# (3, 3) RSELx = 3, DCOx = 3, MODx =0 3V 0.30 MHz
foco,3) DCO #A=£ (4, 3) RSELXx = 4, DCOXx = 3, MODx = 0 3V 0.41 MHz
foco(s,3) DCO #R=£ (5, 3) RSELx = 5, DCOXx = 3, MODx = 0 3V 0.58 MHz
focos,3) DCO #ii¥ (6, 3) RSELx = 6, DCOx = 3, MODx = 0 3V 0.54 1.06 | MHz
foco(7,3) DCO #R=£ (7, 3) RSELx = 7, DCOXx = 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
foco,3) DCO #ii# (9, 3) RSELx =9, DCOx = 3, MODx =0 3V 2.3 MHz
focogosy  DCO S (10, 3) RSELXx = 10, DCOx = 3, MODx = 0 3V 34 MHz
focou,sy  DCO S (11, 3) RSELx = 11, DCOx = 3, MODx = 0 3V 4.25 MHz
foco(12,3) DCO #i% (12, 3) RSELx = 12, DCOx = 3, MODx = 0 3V 4.30 7.30| MHz
foco(13,3) DCO #i% (13, 3) RSELx = 13, DCOx = 3, MODx = 0 3V 6.00 7.8 9.60| MHz
focopasy ~ DCO S (14, 3) RSELXx = 14, DCOx = 3, MODx = 0 3V 8.60 13.9| MHz
focouss ~— DCO S (15, 3) RSELXx = 15, DCOx = 3, MODx = 0 3V 12.0 18.5| MHz
focous7y ~ DCO S (15, 7) RSELXx = 15, DCOx = 7, MODx = 0 3V 16.0 26.0| MHz
SRrsEL %Sagf_ﬁ%%g?ful EZ SrseL = foco(rseL+1,0c0)/focorsEL DCO) 3V 1.35 te®
Spco ED,\J%%);m%cml Hik2H Spco = focorseL,pco+1y/focorsELbco) 3V 1.08 e
HZt 1 SMCLK i s & 3V 50 %
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ZRER DCO iR | =
ERENSREESEREABREKETH TEEESERN (BRIEZHHA )

2%

Wi

Ta

Vee

R/ME #EE KRXE

B

1-MI—(|Z ARE (EEBMNEETER
)

BCSCTL1 = CALBC1_1MHZ,
DCOCTL = CALDCO_1MHZ,
7 30°C B 3V A TF#HTRA

0°C £ 85°C

3V

-3

0.5

3| %

1-MHz BZ |, £ Vcc BET

BCSCTL1 = CALBC1_1MHZ,
DCOCTL = CALDCO_1MHZ,
7 30°C R 3V &M TF#HTRA

30°C

18VE36V

1-MHz BBE

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

-40°C Z 85°C

18VE36V

-6

8-MI—(|z BE (HEENMNEEEHRE
)

BCSCTL1 = CALBC1_8MHZ,
DCOCTL = CALDCO_8MHZ,
# 30°C R 3V &M TF#HTRA

0°C £ 85°C

3V

3| %

8-MHz BZ , £ Vcc BET

BCSCTL1 = CALBC1_8MHZ,
DCOCTL = CALDCO_8MHZ,
7 30°C R 3V &M TF#HTRA

30°C

22VE36V

8-MHz B&RE

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

-40°C E 85°C

22VE36V

-6

12-MHz BZ ( EENMNEESEE

pq)(l)

BCSCTL1 = CALBC1_12MHZ,
DCOCTL = CALDCO_12MHZ,
7 30°C R 3V &M TF#HTRA

0°C £ 85°C

3V

3| %

12-MHz BZ , £ Vcc BET

BCSCTL1 = CALBC1_12MHZ,
DCOCTL = CALDCO_12MHZ,
# 30°C R 3V &M TF#HTRA

30°C

27VE36V

12-MHz BB E

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

-40°C E 85°C

27VE36V

-6

16-MHz BZ ( EENMNEEEE

pq)(l)

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

0°C £ 85°C

3V

3| %

16-MHz BZ , £ Vec BET

BCSCTL1 = CALBC1_16MHZ,
DCOCTL = CALDCO_16MHZ,
7 30°C R 3V &M TF#HTRAE

30°C

33VE36V

16-MHz BB Z

BCSCTL1 = CALBC1_16MHZ,
DCOCTL = CALDCO_16MHZ,
7 30°C R 3V & TF#HITRA

-40°C Z 85°C

33VE36V

-6

(1) XZE 30°C NS RRERMNBETENMEENE L,

30
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MEIFEER (LPM3/4) K EE
EHENSFREESERBABAZHETHIERECEA (BRIESEE )
e i & Vee RME HAE KE| B
tocorpman M LPM3/4 # DCO B i Bt i) gggccTrLlezccAAleBc%:lln\'\AA:zz' 3v 15 us
tcpulpmas  CPU wake-up time from LPM3/4? t;/f“ﬁcl_";':ﬂ;‘l

(1) DCO & EERt E N EBTEMN—MNBREEFS (FlE0 : WO ) BB EEITTMATBRERE N EN et 5|3 ( MCLK 2 SMCLK ) £
KIS — Nt E BB %o
(2) BHBREE DCOCLK ATF MCLK Bt F3EM.

Ak M LPM3/4 B9 DCO B4 B2 A 5]

DCO Wake Time - ps

[

10.001\
RSELx = 0...11
1.00}— AN RSELx = 12...15 |
0.10 [ | [ [ LI |
0.10 1.00 10.00

DCO Frequency - MHz
Figure 15. M\ LPM3 #9 DCO Mt EERY[H 5 DCO SMEM X R
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EEIREHEE |, XTL, KO
EHENSRERESEREARBREAE TN IRESERK (KRIEZE RSB )

E 2 Wi 4 Vee B/ME  BHEE RKE| £
=300 B s stz
fLExTLLF '{g@?& ?)f;,z%%aa{zwﬁ$ LF IxTs =0, LFxTISx=0® 1 18VE36V 32768 Hz
fLEXTLLF logic ;{i&%‘z‘%ﬁ%ﬁ@$ﬁ B Ixrs= 0, XCAPX = 0, LFXT1Sx = 3 1.8V E36V | 10000 32768 50000 Hz
XTS =0, LFXT1Sx = 0, 500
. f = 32768 Hz, C| ot = 6 pF
OAr LF SRR LEXTLLF Lett =P kQ
XTS =0, LFXT1Sx = 0, 200
fLFXTl,LF = 32768 Hz, CL,eff =12 pF
XTS = 0, XCAPx = 0 1
ERBARNGES , LFE | XTS=0, XCAPx=1 5.5
CLeff %0 — — pF
E XTS = 0, XCAPX = 2 8.5
XTS = 0, XCAPx = 3 11
7o XTS=0, ME F P2.0/ACLK ,
sk LF & et e = 32768 Hz 2.2V 30 50 70 %
fraultLF IRHBWEAR | LF #KXO | XTS =0, XCAPx = 0, LFXT1Sx = 3¢ 2.2V 10 10000| Hz

(1) WMAMHE XTLIRHBE LM EMI, NSDEST FEAIESEN,
(a) RifERR SR BN ELR MRS,
(b) EfRHEESI MM AR RIT— P RIFNEBTLHE,
(c) BALESk B B fb A SR BB L B9 SR P A HRSH 25 51 B XIN 1 XOUT,
(d) BI@FE XIN F XOUT BIfIMI T A RISk PCB E4.
(e) RA BT HBRITH B8 XIN F XOUT 5| B 4RI 57 4 S 5k 19 A Fe R RR 6
( MERANRBEAE , MEBRETLSEIRSHR5IM 26 5 2B 4/MEMERER.
(9) TEF XOUT LKEEHAE JTAG L , UXEFRITHFBERS ( MEMSHFHANEE ), RTHREEESITEREERES.
(2 SREFLEBARHEDLR (BSIWH2pF) .
%;ggﬁs %ﬁiﬁﬂmﬂﬂ’s BE, ALBIUESNE ACLK MERRBEBNAR., HTEREBHNRE  BRARNBENBLSHARE
Y [LL.THN
(3) %E(F:J;*/Mi\l HEERNMEATEERERE. BT MAX ARENIERXTRERERE. LT MAX 5 MIN SUIEEZ BN RE TR E
BRNTA o
(4) RABEBEFTRAAMERNE , BEESTRARENRE,

RERRB KT AR RT 3= (VLO)
ERENERSESERBRABREE THTERETERN (BRESETHS )

g Ta Vee B/ME HEE BRE| &2
fuLo VLO 1% -40°C Z 85°C 3V 4 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
ERENEREETERBRBENZGTHIEREECEAN (BRIESHHSA )

¥ PSS Vee | &/ME HBAE JRE| B2y
fra Timer_A i AR #hifER SMCLK , 5Z2LE = 50% + 10% e MHz
tra,cap Timer_A 33K ERS TAO, TAL1 3V 20 ns
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USCI ( UART #= )
ERENDFERETARERBEREATH ITERESEA (BRIERERH)

¥ iR Vee | ®ME HAEE JAE| 2
fusci USCI % A B &3 R SMCLK , 5Z8tE = 50% + 10% fra MHz
B K BITCLK B 4hii= BL
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) > UART U5 Ad% (UCXRx) LI3F4EatiE bk UART EUWHI RIS FORR BRI E N BOR# T T 06, A THREEEMIRZEF  ERENEY
FLR U o A i8] B9 By K AR (B

USCI (SPI £ =)

over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted) (see Figure 16 and

Figure 17)

28

iS4

Vee

R/ME HAE

BRXE

By

fusci

USCI 5 ABH3R R

SMCLK , 5Ztk = 50% + 10%

frg

MHz

tsumi

SOMI i A BRI AT/

3V

75

ns

tHp,mi

SOMI i A BB R iSRS E

3V

ns

tvaLID,MO

SIMO % H BB B WAt iE

UCLK 314 Z SIMO % , C_ = 20 pF

3V

20

ns

UCLK

SOMmI

SIMO

UCLK

SOomI

SIMO

—X

—r—t

| Lo ™ -

LO/HI

r"'i tHD,MO
f‘Hﬁ tVALID,MO

W

X

X

>_

Figure 16. SPI £#&=X , CKPH =0

|
|‘"|7 tHD,Mo
I‘+’|7 tVALID.MO

—<

X

Figure 17. SPI £#3x , CKPH=1

XX
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USCI ( SPI ME= )

EHRENBREETERBRBRARGE TN IERECEN (BRFEZHHHA ) (A

Figure 18 F Figure 19)

e PSS Vee B/ME HEE BXE| 4
tsteLeap  STE EBAIETE , STE REBF EBT4H 3V 50 ns
tore LA SSFTE%’EETTIE , BE— N EH#BOTE STE 58 3V 10 ns
tsTE,ACC STE ZEiAtiE , STE {K8BFZE SOMI #iiEHm 3V 50 ns
tsTE,DIS STE ZHrtiE , STE &8FZE SOMI E 3V 50 ns
tsu.si SIMO #i A B2 37 B ) 3V 15 ns
tHD,Sl SIMO ﬁlﬁﬁﬁ%ﬂ‘”ﬂj 3V 10 ns

> #
tyaupso  SOMI % ¥k iz A ket gft%&ﬁi SOMI &3, 3V 50 75| ns
“—’% tSTE,LEAD tSTE,LAG ﬂ‘—'(
STE ‘ l l y—‘
I I
} } 1IfUCxCLK } } }
CKPL=0 | % * %\ * / SK \
UCLK \ | | | | I
CKPL=1
-~ — —
\ \
} 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— } }
UCLK \ | | | | | \
CKPL m / 5\ %
| | | |
‘ "* L 4"‘* LA 4’1 ‘ ‘
‘ ‘ ‘_J—’% tHD sl ‘
‘ ‘ su Sl H ‘ ‘
| ‘ |
‘ ‘*"7 tHD.MO ‘
L_’fi tSTEvACC %tVALln,so STE DIS 41‘—’(
on W X X
Figure 19. SPI M#&x , CKPH=1
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USCI ( 12C &= )

EHENBSRBEETERBABREFHTWIERECERN (BRFESHRHA ) (A Figure 20)

E 21 i A Vee BME HBE HAE| B
fusci USCI % A B $ 37 R SMCLK , 5Z8tE = 50% + 10% fze | MHz
fscL SCL B4R 3V 0 400| kHz

N _ fSCL <100 kHz 4.0
t =2i 3 3V
HosTa  RISHIE (EE ) B3 fsor > 100 kHz 0.6 Hs
- N fscL <100 kHz 4.7
t —AE A2 37 A 3V
SU,STA NES R E feo, > 100 KHz 06 us
tHD,DAT BIEREE 3V 0 ns
tsu,DAT BWIRE A iE 3V 250 ns
tsu,sTo LBV AR 3V 4.0 us
tep meﬁ;‘&%&i&ﬁmm%ﬁmmﬁ 3V 50 100 600! ns
I‘_’I_ tHD,STA tSU,STA HD STA EUF
[ | I
sbpA \ | / X )C | \ | A
T : .
k_ tLOW _’k’tmeH" | | | tsp
e — ,—\ . | I
| J\—/_:_\—
| A
H_ tsu DAT tsu sw
tHD,DAT_|4_’I
Figure 20. 12C #3XEAT
Comparator_A+
EHENSREECERBABAKH TN IERESEN (BRIESFHA )

E 2 it 4 Vee | B/ME HEE BAME| 2
looy® CAON = 1, CARSEL = 0, CAREF =0 3V 45 PA
|(Refladder! CAON = 1, CARSEL = 0, CAREF = 1/2/3,

i 1£ CAO f1 CAL L ZAE 3V 45 WA
Vo HERABRE CAON =1 3V 0 Veel| V
Vietozsy (T 0.25 Ve FAMBIE) / Ve %Cégoz %1 g/’leiE% fiék CAREF =1, 3V 0.24
Viretosoy ~ (FE 0.5 Ve TR EMEBIE) / Vee %Cégg *1” gﬁ?sfa'%;éﬁ CAREF =2, 3V 0.48
Veewn L Figure 21 F Figure 22 %Cégoz %1 g/’leiE% fiék ?'.“ri'fng’é 3V 490 mv
V(offset) mBHE? 3V +10 mV
Vhys LN CAON =1 3V 0.7 mvV
Ta=25°C , dIWBNEBEE 10 mV 120 ns
8 R7 B [ REAIEKER : CAF=0
¢ RIEE] 3V
response)  ({E-B5H-1K ) Ta=25°C , BIREHEBE 10 mV 15
RRFERSE  CAF=1 : Hs
(1) Comparator_A+ i FHIRERET ligexy) RIEE,
(2) MAKBEBEAE $*§?‘)1];E'h§ﬂrkﬁ CAEX {2fE Comparator_A+ % ABIMSRINLUERR. RBFMGELN B/ L RAEM.
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BaAIAEM_ Comparator A+

650 ’ ‘ 650 ‘ ‘
\ Vee =3V \ Vee=22V
Z 600 \\ Z 600 \
I I
! \ . ! \ |
g \ Typical g \ Typical
S 550 N S 550 N
3 AN 3 N
c c
o o \
L L N
& 500 & 500 AN
I I \
g N 2 NG
4 ['4
= 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) 5RENXR , Vec =22V
100 —
g Ve =18V
| — =
: v \A\
[
] Vee =3V
g 10 TN
é = / @\
b .
1 |
5 // \
n
e =
Ve =36V
1 | \ | \
0 0.2 0.4 0.6 0.8 1

VinVcc — Normalized Input Voltage — VIV

Figure 23. @R EMEE Vi\/Vcc FIXR
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10 fz ADC , BiRKH ASEE &M (XR MSP430G2x53 )
ARENDREEIARAABREATH IERESEA (KRESEFHH ) O

B8 Mist s T Voo | BME BEE SAE| 24
Vax Bl ABE® %??%g@%fﬁ%qﬂﬁ$¥mﬁﬁﬁ AX 3V 0 Vee v

fAD%OSB( =5.0 MHZb 0

e ) ADC100N = 1, REFON = 0,
lanc1o ADC10 BRI ADCI10SHTO = 1, ADC10SHT1 = 0,
ADC10DIV = 0

fapciocLk = 5.0 MHz,
ADC100N =0, REF2_5V =0, 0.25
E)’E%fﬁ%fﬁ , Bt rhassy | REFON =1, REFOUT =0
ey

A fapciocLk = 5.0 MHz,

ADC100N =0, REF2_5V =1, 0.25
REFON =1, REFOUT =0

fabciocLk = 5.0 MHz,
ADCI10SR =0 RIHIE#ZE ) | ADCI00N = 0, REFON =1,

25°C 3V 0.6 mA

IREF+ 25°C 3V mA

lrEFB,0 E Ep A0 REF2_ 5V = 0, REFOUT = 1, 25°C 3V 11 mA

ADC10SR =0
CI0SR = 1 HABEEH | ABCISEN o REFO
ADC10SR = 1 Ry E#%Ex | ADC100N = 0, REFON = 1, .

lreFs 1 seEE R @ REF2 5V = 0, REFOUT = 1, 25°C 3V 05 mA
ADCI0SR = 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) ERBRRP , RERKA Pxy/Ax SERE L.

(2 ERMABETEXINTFAERNELABETSE Ve £ V- ZH , REBERNEIRE

(3) ABEELFRERTILEERESE lapcio Z2Fo

(4) g"zﬂgg%Q%L Vec B F R, uu,ﬁﬁ ADC10 #HIuFcx , BRIFFHIREEIRN, REFON UFEBNEEEEBER—1 AD ¥
BRI TE,
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10 i ADC , NE®BEE A ( {XBR MSP430G2x53 )
ERENDFERETARERBREATH ITERESEA (BRIERERH)

e it S Vee B/ME HEE ZAE| £
ERBEEAELEREES | rerr S 1MA REF2 5V =0 22
Vee REF+ B — \%
lvrer+ <1 mMA, REF2 5V =1 2.9
I < max, REF2_5V =0 1.41 1.5 1.59
VReF+ EREE S BE YREF: — VREF: = 3V v
lvrer+ < lvrep+max, REF2_5V =1 2.35 2.5 2.65
ILp,vREF+ B K VREF+ AAE 8 R 3V 1| mA
lyrer+ = 500 pA £ 100 pA,
BRI BE Va, * 0.75 V, +2
REF2_5V =0
VREF+ i A & = 3V LSB
lyrer+ = 500 pA £ 100 pA,
BRURMABE Vac # 1.25 V, 12
REF2_5V =1
lyrer+ = 100 JA—900 PA,
N N Vax # 0.5 x VREF+
55 Mg B BS Ax o !
VREF+ ﬁ;&.ﬂﬂ F’]EZE-“EH $§m%%mw§§ <1LSB, 3V 400 ns
ADCI10SR =0
CVREF+ VREF+ Bl LB KBEE | lygers < +1 A, REFON = 1, REFOUT = 1 3V 100| pF
TCrer+ BERK Ivrer+ = const (0 MA < lyrgrs < 1 mA) 3V +100 pop(r:”/
; AEEEBEE 99.9% lyrer+ = 0.5 mA, REF2_5V =0, 36V 30 s
REFON VREF #9722 B jd] REFON=0 — 1 : H
N I =0.5mA
4 = 0 VREF+ )
tREFBURST %gé;ﬂﬁfgi 99.9% VREF REF2_5V =1, REFON = 1, 3V 2 MS
REFBURST = 1, ADC10SR = 0
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10 iz ADC , AZEED ({XBR MSP430G2x53 )
ARENDREEIARAABREAETH IERESEA (KRIESEHB )

B8 Mt &4 Vee B/ME HEE BAE| £

VEREF+ > VEREF-, 14 v
SREF1 =1, SREF0 =0 : cc

VEREF+ EASBE#@ARETE @ v
VEREF- < VEREF+ < V?g -0.15V, 14 3
SREF1=1, SREF0=1 G :

VEREF-  fANSBE#EMARETE @ VEREF+ > VEREF— 0 12| Vv

EZSAREERARETE , ®)

AVEREF e T VEREF+ - VEREF. | VEREF+ > VEREF- 1.4 Vee| V
SREF1 = 1 SREFSZ 0 3V 1

IvVEREF+ A VEREF+ BB A ETR : MA
0V < VEREF+<Vec—-015V <3V, 3V 0
SREF1 =1, SREF0 = 1®

IVEREE- FRA VEREF- BB H A BIR 0V < VEREF- < V¢ 3V #1 pA

(1) EHRRPEXANGEE  UNBeREFIHTREBMME. ERREE , A C LRANEENFSAH. EERFRNISHERER

BAXRELBFEFNEY , AEXLREE 10 EBE,
(2) HBERETHINENSELERE, NTRENABEER , TURMRENELBERT,
(3) El%i{*;ﬁ%ggi’ﬁﬁw%ﬂﬁﬁgﬁ% EREFARLTETRS , HEEERZEHRLRER lRerse R ATHRHBIN REBURST = 1

YRR 5 °
(4) HEBERETHRANINBELERE, NTRENABEERER  TUENRSHELBERT,
(5) HEBERETHRIMABESEALE, NTREMNEBEER , UENRENEZSEEBERT,

10 fZ ADC , BBf S ( INFR MSP430G2x53 )
EHRENBREETERARBERNEE TN IERESER (BRIEZHRH)

S8 Wi R4 Vee B/ME HRE BAE| £
5 3 F ADC10 &M ESHHME |ADCIOSR =0 0.45 6.3
f ADC10 #i A B4 N 3V MH
ADC10CLK AR R i ADC10SR =1 0.45 15 i
facioosc ADCL0 RIEIRH Mm% | ADCLODIVX =0, ADCI0SSELX =0, 3V 3.7 6.3| MHz
fADClOCLK - fADClOOSC
ADC10M E?}E‘%Eﬁ , ADC10SSELx =0, 3v 206 351
fapciocik = fabcioosc
tconvert  FIRATHE 13 x ps
fapciocik BXE ACLK, MCLK, =%
SMCLK : ADC10SSELX # 0 ADCIODIV x
Ufapciocik
tADC100N ADC MWy #BTR E A E o 100 ns
(1) HRHBR:E tacioon ZEBF—NHERFPHIRE< +05LSB, EHERAAESERINRE,
10 fz ADC , &MES ¥ ( XPR MSP430G2x53 )
EHENBFRBEETERBARABRFHETWIEEECEN (BRESHERHA )
B8 MR Vee B&/ME HRE BAE| 2
E| HoLHiRE 3V +1| LSB
Ep ENBMIRE 3V 1| LSB
Eo KBRE TR Rg < 100 Q 3V +1| LSB
Eg BHIRE 3V 1.1 2| LSB
Er HBRARBRE 3V +2 5| LSB
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10 fZ ADC , &

ERBRAE Vyp (XR MSP430G2x53 )

EHENRFREETEREBRENFHA TN IHEREBEN (BRESHUHA )

S Wit &4 Vee R/ME BHEE SKE| B
IsensoRrR EEEREERERO 'FISAEE(;E% 0, INCHx = 0A, 3V 60 pA
TCsENSOR ADC100N = 1, INCHx = 0Ah @ 3V 3.55 mv/°C
; R EE 10 B FTERYKEER ADC100N = 1, INCHx = OAh, 3v 30
Sensor(sample) B, ® HIRERNIRE <1 LSB HS
IymiD FAEE 11 PP ESMEFR | ADCI0ON = 1, INCHx = 0Bh 3V @] pA
Vo Wi 11 I Voo PESE Caglfgg :\1/’C'CNCHX = 0Bh, 3V 15 v
‘ EEREE 11 BT B/ KRR ADC100N = 1, INCHx = 0Bh, 3v 1220
VMID(sample) B, © iR RNIRE< 1 LSB ns

(1) B (ADCI1OON =1 H REFON=1) = ( ADC100N =1 H INCH = 0Ah, R#ESHEHBRT ) , MEEERIERER lsensore S
REFON =1 BY , Isensor ‘@& F |rer+o 21 REFON =0 B, Ispnsor TEREA BB A MR BIBME (INCH = 0Ah),

(2) TRATARITEREABRFRAHEE

VSensor,typ = TCSensor (273 +T [OC] ) + VOﬁsel,sensor [mV] Ey'

Vsensor.typ = TCSj:nsor T [°C] + Vsensor(Ta = 0°C) [an] . N
(3) KBERRBERIRRR 51 kO, FE TN DS RBEBIH tsensorone
(4) ZTHRINWERR. ERFHEER Vvpo

) BEBNE tyoen B2 T KR E tyipeample) 2F ; T BFIM EEBRT o

fea
EHENBFRBEETERBRBERNFATWIEEESEN (BRESHRA )
B2 it A Vee ﬁ%\ % %g sy
Vecremierase) SRR IBEREIRBE 2.2 36 v
fere NFER & £ BRI E 257 476| kHz
Ipam RIEREIMN Vec REBHBEIRER 2.2VI3.6V 1 5 mA
lerASE BBREIAIN Voc REMBERBER 2.2VI3.6V 1 7] mA
tept RitmEntE® 2.2VI3.6V 10| ms
tcMErase Ritit BBt E 2.2VI3.6V 20 ms
URTRERBRTT A M 10*  10° A%
tretention BEARFGENE T;=25°C 100 F
tword FRFETREREA @ 30 ters
tBlock, 0 B NETRFHIRFEENE @ 25 tera
tBlock, 1-63 ATENTNFTTRFHRFENE @ 18 tera
tBlock, End PRI R P E AT A @ 6 tera
tmass Erase #t B B R e i @ 10593 ters
tSeq Erase FRERBRET A @ 4819 ters
(1) HXF— 64 ZHRFERFFTEAREN , FTEEIRITFENE, ZSKEATHENRES L  MFFEHEARREAER,

(2) EUEBEFEREENFRHEROREIA (ter = Ufere)o

40
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RAM
EHENSFREESERBABAZHETHIERECEA (BRIESEE )

S8 izt 44 &/ME BRAKE By
V(RAMh) RAM REFBRRBE 1) CPU % & 1.6 Vv

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

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

BH Wit b Vee B AR ORE sy
fsaw Spy-Bi-Wire i ASAZE 2.2V 0 20| MHz
tsewiow  SPy-Bi-Wire {8 F Bt &h Bk KB 2.2V 0.025 15 us
tsBw n S(p¥é%¥v‘é,[iaj§ﬁgﬂgﬁﬂ—¢aqf¢w>¢mz§a'g@Jm W) 2.2V o ws
tsewret  SPy-Bi-Wire IR EIE IF ¥ T HIRZSHY B[R] 2.2V 15 100 us
frex TCK B AR 2.2V 0 5| MHz
Rinernal ~ TEST LHRIAFB T HIEEFE 2.2V 25 60 90 kQ

(1) 2/ Spy-Bi-Wire # R TR TEST/SBWCLK SIMNERBF 2 EBBEFFRA tspw (en HH ) , T/EBEREME —1 SBWCLK B4
v 2o

(2) TIRH frox SRR IREBRNENER,

JTAG B4 M
EHENSREESERARBREETH ITEEESEN (KRIESEHE)

S8 MiREH BME BKE By
Veers) JB 44 R E R T B R BB E Tp = 25°C 2.5 \Y
Vg TEST LHEBEBT (HXNBLEMIER ) 6 7 \Y;
Ieg 1B L4 I ER TR A TEST B EBIRETR 100 mA
trg I8 £ 455 W B Bt 1B 1 ms

(1) —BEBLEN  BTAEBMEMFER JTAG/Test , T Spy-Bi-Wire F{EEIIAER AR , B JTAG BN EZHRER,
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wmARER
WO PL SIHIEER : P10 £ P1.2 , XARERSAL &SN H A/ H

To Comparator Dﬂ
From Comparator

To ADC10 * %
INCHx=y* = o

v

CAPD.y .
or ADC10AEOQ.y * PxSEL2.y
PxSEL.y
PxDIRy m— ¢
From Timer 1
Direction
1 2 0: Input
1: Output |—
From USCI 3 ) —
r——(
PxSEL2.y I—_'\
PxSEL.y »—O /
PxREN.y 0
1 1
N
PxSEL2.y ‘1’\|
PxSEL.
I " y ) DVSS
Dvcc
PXxOUTy . S %
From Timer 1 ] P\ C>
2 ~— T V
Bus
0 3 Keeper P1.0/TAOCLK/ACLK/
EN A0*/CAO0
T P1.1/TA0.0/UCAORXD/
TAx.y v UCAO0SOMI/A1*/CA1
TAXCLK g/ P1.2/TA0.1/UCAO0TXD/
UCAO0SIMO/A2*/CA2
PxIN.y « o
EN
To Module < D
PxIE.y
—0
PxIRQ.y EN|—
I Set
PxIFG.y T
PxSELy g | Interrupt

Edge
PxIES.y o | Selgct

* Note: MSP430G2x53 devices only. MSP430G2x13 devices have no ADC10.
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Table 16. ¥ A P1 (P1.0 & P1.2) 5|kiThae

=2 Q)
SIME T Pl RRRES ADC10AE.x
(P1.x) P1DIR.X P1SEL.x P1SEL2.x INCH X212 CAPD.y
P1.0/ P1.x (I/O) 1:0;0:1 0 0 0 0
TAOCLK/ TAO.TACLK 0 1 0 0 0
ACLK/ ACLK 1 1 0 0 0
A0®) A0 X X X 1(y=0) 0
CAO0/ CAO X X X 0 1(y=0)
5| B iRSS 25 AR X 0 1 0 0
P1.1/ P1.x (I/O) 1:0;0:1 0 0 0 0
TAO0.0/ TA0.0 1 1 0 0 0
TAO.CCIOA 0 1 0 0 0
UCAORXD/ UCAORXD kB UsCl 1 1 0 0
UCAO0SOMI/ UCAO0SOMI kB Uscl 1 1 0 0
A1®)y Al X X X 1(y=1) 0
CAl/ CAl X X X 0 1(y=1)
5| B iRSS 25 AR X 0 1 0 0
P1.2/ P1.x (I/O) 1:0;0:1 0 0 0 0
TA0.1/ TAO.1 1 1 0 0 0
TAO.CCI1A 0 1 0 0 0
UCAOTXD/ UCAOTXD kB UsCl 1 1 0 0
UCAOSIMO/ UCAOSIMO kB Uscl 1 1 0 0
A2P) A2 X X X 1(y=2) 0
CA2/ CA2 X X X 0 1(y=2)
5| B iRSS 25 AR X 0 1 0
(1) X=F%
(2) 1XPR MSP430G2x53 881
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w0 P1 5IHIRIER : P13, XAKZISA KM A/MH H
SREF2 *
0 VSS
To ADC10 VREF- * 1

from Comparator

To ADC10 *

INCHx=y* = T_r\
CAPD.y ] )

or ADC10AEOQ.y *

To Comparator %

o
PxSEL2.y PxSEL.y

PxDIR.y "Eg] Direction
} 0: Input )7

1: Output PS
PxSEL2.y »=—] \
PxSEL.y J
PxREN.y 0
1 1
N
0
PxSEL2.y 1
PxSEL.y )
n DVSS
O O—
' Dvcc 1
PxOUTy = 0
From ADC10* — | 1] . [\\
P ! P <>
3 Bus P1.3/ADC10CLK*/CAOUT/
From Comparator Keeper A3*/VREF-*/VEREF-*/CA3
EN

S

TAx.y
TAXCLK <—C Q

PxIN.y < A

To Module < D

_. —
PxIRQ.y o EN|—

Set
PxIFG.y T

—e

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) 5|1 ZhAE

yEE®
STRPN " BENES —

(P1.x) P1DIR.X P1SEL.x P1SEL2.x |NCH.x=1<'2)§ CAPD.y
P1.3/ P1.x (I/O) 1:0;0: 1 0 0 0 0
ADC10CLK @)y ADC10CLK 1 1 0 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 A X 0 1 0 0

(1) X=F%

(2) 1XBR MSP430G2x53 24
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iwA P1SIMEREER : P14, XARERISA A0 5 A/ H

From/To ADC10 Ref+ *

To Comparator

from Comparator

To ADC10 * Dﬁ

INCHx=y* ® *
CAPD.y -
or ADC10AEOQ.y * PxSEL.y
PxDIR.y \OL| Direction T\
y 0: Input
1: Output "—C_j
PxSEL2.y m—] \
PxSEL.y m—0O )
—d
PxREN.y 0
1 1
N
PxSEL2.y :)\l
I PxSEL.y ) DVSS
O_
pvce B 1
PxOUTy = 0
SMCLK — 1 o [\
Bus
From Module —— 3 Keeper
) EJ.N
TAx.y L -
TAXCLK
PxIN.y <« 1
EN
To Module < D
PxIE.y
= —
PxIRQ.y EN
*—Q
I Set
PxIFG.y f
PxSELy m——— Interrupt
Edge
PxIES.y m— gelect
From JTAG
To JTAG /—(O_\

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

<

P1.4/SMCLK/TA0.2/A4*/
VREF+*/VEREF+*/CA4/TCK
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Table 18. #§ A P1 (P1.4) BIHIZhaE

7y =B (L)
SIME T il et :DClOAE
(P1.x) P1DIR.X P1SEL.x P1SEL2.x INCH.x=1(2)§ JTAG =X 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 kB USCI 1 1 1(y=4) 0 0
UCAOCLK/ UCAOCLK kB USClI 1 1 1(y=4) 0 0
VREF+®) VREF+ X X X 0 0
VEREF+®) 4 VEREF+ X X X 0 0
A4y A4 X X X 1(y=4) 0 0
CA4 CA4 X X X 0 1(y=4)
TCK/ TCK X X X 1 0

5| % 25 AR X 0 1 0 0
(1) X=F%
(2) 1XPR MSP430G2x53 881
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iwA P1 5IHIRER : P15 & PL.7 , RAKZISAL LSS M A/ H

To Comparator

From Comparator

0\

Of

Of
——O
———(

To ADCH0* DQ
INCHx=y*m A
CAPD.y
ADC10AEO.y * ™ PxSEL2.y
PxSEL.y
PxDIR.ym— ¢
From Module ——— 1 Direction
12 0: Input
1: Output
From Module ———| 3 }

PxSEL2.y m— \
PxSEL.y =—Q )
[
PxREN.y 0
1 1
N
PxSEL2.y L\l
PxSEL.
I n y DVSS
O_
g Dvcc
PxOUTy = 0
From Module 1 [\ L‘O
— 2 —
From Module Bus
13 Keeper P1.5/TA0.0/UCBOCLK/UCAOSTE/
EN A5*/CA5/TMS
P1.6/TA0.1/UCB0SOMI/UCBOSCL/
TAx.y @ A6*/CA6/TDIITCLK
TAxCLK P1.7/CAOUT/UCBOSIMO/UCBOSDA/
AT*ICATITDO/TDI

—

PxIN.y <
EN
To Module < D
PxIE.y
—n
PxIRQ.y <—C R EN[—
PxIFG St
xIFG.y ?
PxSELYy 5 | Interrupt
Ed
From JTAG
To JTAG

e

* Note: MSP430G2x53 devices only. MSP430G2x13 devices have no ADC10.
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Table 19. i 0 P1 (P1.5 £ P1.7) BI#IZhaE

/g S0
SIMET R et :DClOAE X .

(P1.x) P1DIR.X P1SEL.x P1SEL2.x INCH %=1 @ JTAG =X CAPD.y
P1.5/ P1.x (I/O) 1:0;0: 1 0 0 0 0 0
TA0.0/ TA0.0 1 1 0 0 0 0
UCBOCLK/ UCBOCLK kB uscCl 1 1 0 0 0
UCAOSTE/ UCAOSTE kB uscl 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)
T™S T™S X X X 0 1 0
5| RS 25 A X 0 1 0 0 0
P1.6/ P1.x (I/O) 1:0;0: 1 0 0 0 0 0
TA0.1/ TAO.1 1 1 0 0 0 0
UCBOSOMI/ UCBOSOMI kB uscCl 1 1 0 0 0
UCBOSCL/ UCBOSCL kB uscCl 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/ TDITCLK X X X 0 1 0
5| B iRSS 25 A X 0 1 0 0 0
P1.7/ P1.x (I/O) 1:0;0: 1 0 0 0 0 0
UCBOSIMO/ UCBOSIMO kB UscCl 1 1 0 0 0
UCBOSDA/ UCBOSDA kB uscCl 1 1 0 0 0
A7@) A7 X X X 1(y=7) 0 0
CA7 CA7 X X X 0 0 1(y=7)
CAOUT CAOUT 1 1 0 0 0 0
TDO/TDI/ TDO/TDI X X X 0 1 0
5| B iRSS 25 A X 0 1 0 0 0

(1) X=F%

(2) 1XBR MSP430G2x53 24
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WO P2 SIHMRER : P2.0 E P2.5 , RAKZRISALE 360 A/ L
PxSEL.y
PxDIR.y = 0 Direction
y 0: Input
1: Output A
PxSEL2.y I—_'\
PxSEL.y I—C_j
PxREN.y 0
1 1
N
0
PxSEL2.y 1
IP.xSEL.y ) DVSS
O O—
PxOUTy g pDvcc B 1

= 0
From Timer — 1 ] P
A,z l)”@
3 P2.0/TA1.0
00— P2.1/TA11

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

TAx.y P2.4/TA1.2
TAXCLK - /s P2.5/TA1.2
PxIN.y <« _1

To Module <4—] <

PxIE.y
- m
PxIRQ.y Q EN
Set
PxIFG.y y

PxSELy =—— Interrupt
Edge
PxXIESywm— 1 Select
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Table 20. 3% 0 P2 (P2.0 & P2.5) 5|H#ITh&E

BB ” sHES®
(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% AR 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% AR 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% AR 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% AR 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% AR X 0 1
P2.5/ P2.x (1/0) :0;0:1 0 0
TA1.2/ Timerl_A3.CCI2B 0 1 0
> Timerl_A3.TA2 1 1 0
5| RS 2% AR X 0 1
(1) X=F*%
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iwA P2 5IMERER : P2.6 , XAREZISAR &S50 A/ H

LF off XOuT/P2.7

PxSEL.6 and PxSEL.7 = )
BCSCTL3.LFXT1Sx =11 ® °
—q

o

LFXT1CLK

-

PxSEL.y

PxDIR.y I-E\OL| Direction
y 0: Input
1: Output O

PxSEL2.y -—_'\
PxSEL.y »—O )
PxREN.y 0
1 1
N
PxSEL2.y 2\|
I .PxSEL.y ) DVSS
0" O—
g Dpvcc B 1
PxOUTy = 0]
1

|
Y

From Module ——— [\ O

XIN/P2.6/TA0.1
TAx.y
TAXCLK 1 _OQ da

PxiN.y < 1
EN
To Module < D
PxIE.y
_. —
PxIRQ.y <-C R EN
I Set
PxIFG.y ?
PxSELy m=———{ Interrupt
Edge
PXIESy =————— gelect
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Table 21. i A P2 (P2.6) 5|M1ZhAE

BEGES®
5B Thak
(P2.x) X RE P2DIR X P2SEL.6 P2SEL2.6
: P2SEL.7 P2SEL2.7
1 0
XIN XIN 0 1 0
LA 0 0
P2.6 P2.x (I/0) 1:0;0: 1 X 0
6
TAO.1 Timer0_A3.TA1 1 (1) 8
BIMIRS 8 BB X Q M
1) X=%x
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iwA P2 S5IMEREER : P2.7 , XARZISAR A S50 5 A/ H

LF off \ N\
PxSEL.6 and PxSEL.7 =
BCSCTL3.LFXT1Sx=11 ®
—(

LFXT1CLK <II

XIN

- O

from P2.6
PxSEL.y
PxDIR.y = % Direction
y 0: Input
1: Output
PxSEL2.y m— \
PxSEL.y I—C_j
PXREN.y 0
1 1
N
0
PxSEL2.y 1
PxSEL.y )
X DVSS
© 1
PxOUTy = '% ovee
From Module —— 1] P\

\

1, <>

_J XouT/P2.7
TAx.y

TAxCLK 4—C

PxIN.y

f —
8

EN

To Module < D

PxIE.y

—n
PxIRQ.y { . m_l

PxIFG Set
xIFG.y T

PxSEL.y
PxIES.y

Interrupt
Edge
Select

I

54 Copyright © 2011, Texas Instruments Incorporated


http://www.ti.com.cn

’ MSP430G2x53

TEXAS
INSTRUMENTS MSP430G2x13
www.ti.com.cn ZHCS178C —APRIL 2011 -REVISED AUGUST 2011

Table 22. #§ A P2 (P2.7) BIHEIZh&E

ElyES®
SIME .
(P2.x) X AE PIDIR X P2SEL.6 P2SEL2.6
’ P2SEL.7 P2SEL2.7
1 0
XOuT/ XOouT 1 1 0
. 0 0
P2.7/ 7 | P2.x (1/0) 1:0;0:1 X 0
BIMIRS = BB X 2 ;
(1) X=7Fx
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iwA P3 5|HIRER : P3.0 £ P3.7 , RAKZIFMARNEMA/MME (XR RHB &)

PxSEL.y
PxDIR.y ® 0 Direction
y 0: Input
1: Output
PxSEL2.ym—[ \

PxSEL.y m—Q )
PxREN.y 0
1 1
N

PxSEL2.y 1
PxSEL.y )
PxOUT.y = 0
From Module 1

=

TAx.y
TAXCLK

1)—1 P3.0/TA0.2
P3.1/TA1.0
P3.2/TA1.1
P3.3/TA1.2

P3.4/TA0.0
§/a P3.5/TA0.1

PxIN.y <

5

EN
< D

To Module ¢+—

P3.6/TA0.2
P3.7/TA1CLK/ICAOUT

56
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Table 23. i A P3 ( P3.0 & P3.7 ) 5|#IThaE ( {XPR RHB $% )
PIN NAME N BEES W
X Ihee
(P3.x) P3DIR.x P3SEL .x P3SEL2.x
P3.0/ P3.x (1/0) :0;0:1 0 0
TA0.2/ Timer0_A3.CCI2A 0 1 0
0 Timer0_A3.TAO 1 1 0
E) B AR X 0 1
P3.1/ P3.x (1/0) :0;0:1 0 0
TA1.2/ 1 | Timerl_A3.TAO 1 1 0
E) B AR X 0 1
P3.2/ P3.x (1/0) :0;0:1 0 0
TA1.2/ 2 | Timerl_A3.TA2 1 1 0
E) B AR X 0 1
P3.3/ P3.x (1/0) :0;0:1 0 0
TA1.0/ 3 | Timerl_A3.TAO 1 1 0
E) B AR X 0 1
P3.4/ P3.x (1/0) :0;0:1 0 0
TAO0.0/ 4 | Timer0_A3.TAO 1 1 0
E) B BB X 0 1
P3.5/ P3.x (1/0) :0;0:1 0 0
TAO0.1/ 5 | Timer0_A3.TA1 1 1 0
E) B AR X 0 1
P3.6/ P3.x (1/0) :0;0:1 0 0
TA0.2/ 6 | Timer0_A3.TA2 1 1 0
E) B BB X 0 1
P3.7/ P3.x (1/0) :0;0:1 0 0
TALCLK/ . Timerl_A3.CCIOA 0 1 0
CAOUT/ R R 1 1 0
E) B BB X 0 1
(1) X=F*%
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SLAS735 R
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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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Orderable Device status (¥ Package Type Package Pins  Package Qty Eco Plan @ Lead/ MSL Peak Temp @ Samples
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 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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PACKAGE OPTION ADDENDUM

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

/ N
A
| P o pJ M
J | Bes

0,15 NOM

g _
6,60 > 0,75
6,40 0.50

[ | [\ \
v Seating P\one# / ‘

L 1,20 MAX 0.15 (B[00

,05

(=}

4040064-5/G 02/

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
5,15 )
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Bottom View
4204326 /D 06,/11

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
3,45£0,10 [ 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 oa_ [[0J0I0000_—
] } O RO,115 ]
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‘ [ o 1,45 ‘ 0,3 (-
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I—— \«o 25 0,25 |=—
I - 405 -
B L Ny e——— 575 ——
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)
S 008 ‘ L0
/' RD214 9x00,5 ]
| e ¢ O
4
:.\ I 7%0
\.\ . /”, Po(%o(t}:ogﬁ)etry — - $ _
AN Around O ¢ O
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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