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o BIKIhEE — SRR B ShUE AR A I 1 5 AL F P Ok 2%
— BT 230pA (FE AMHz $iFE A 2.2V H[E (UART)
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—  AANA B IS 16MHz H A R - HATH LSRR,
— W IIRLCH (LF) R SRR

_ 30kHz R ) 22 4 4 22 S PTG AEAR RS AR 3
° E -Bi- i \ f i i
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* 1 REMEIO@

AR
15 | ; . USCI_AO
Eye gy | PIBL| WE ) RAM | 0 | COMP AT | 1008 | g e | g 0o | Bz
®BSL) H (KB) (B) @i ADC o
(EEM)
32 5l
MSP430G2553IRHB32 24 | OFN #%
28 5|
MSP430G2553IPW28 24 | TSSOP #f
LF, DC &
1 1 16 512 | 2xTA3 8 8 1
0, VLO 20 5
MSP430G2553IPW20 16 | TSSOP
ﬂﬁ
20 5|
MSP430G2553IN20 16 | ppip £
32 51
MSP430G2453IRHB32 24| ok
28 5| i
MSP430G2453IPW28 24 | TSSOP f
Sk
LF, DC %
1 1 8 512 | 2xTA3 8 8 1
O, VLO 20 5|
MSP430G2453IPW20 16 | TSSOP #f
£
20 5|
MSP430G2453IN20 16 | ppip ris
32 5|
MSP430G2353IRHB32 24| QPN P
28 5|
MSP430G2353IPW28 24 TSS%P It
LF, DC
1 1 4 256 | 2xTA3 8 8 1
0, VLO 20 51
MSP430G2353IPW20 16 | TSSOP &
4%
20 5|
MSP430G2353IN20 16| ppip g3
32 5l
MSP430G2253IRHB32 24 | OFN #%
28 5|
MSP430G2253IPW28 24 | TSSOP #f
LF, DC %
1 1 2 256 | 2xTA3 8 8 1
0, VLO 20 5
MSP430G2253IPW20 16 | TSSOP
ﬂﬁ
20 5| H
MSP430G2253IN20 16 | ppip £
32 5l
MSP430G2153IRHB32 24| ok
28 5| i
MSP430G2153IPW28 24 | TSSOP f
S
LF, DC %
1 1 1 256 | 2xTA3 8 8 1
O, VLO 20 5| JH
MSP430G2153IPW20 16 | TSSOP #f
£
20 5|
MSP430G2153IN20 16 | ppip #is
32 5|
MSP430G2513IRHB32 24| QPN P
28 5|
MSP430G2513IPW28 24 TSS%P It
LF, DC
1 1 16 512 | 2xTA3 8 ; 1
0, VLO 20 51
MSP430G2513IPW20 16 | TSSOP &
4%
20 5|
MSP430G2513IN20 16 | ppip g3

(1) EFAEBCHIIRANTIE L, THS A SRR B R TR, 6805 T M hwww.ti.com.
(2) HEEEFRE. AERE RS 0] M shwww.ti.com/packaging 3k HT .
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& 1 RO (B R)

AR
51 54m i N . USCI_AO
| . # _ ,
B agy | OB B RAM | rimer a | COMPAT | 1O | TUscim | me | w0 | muem
®S1) | eem 0
32 5|
MSP430G2413IRHB32 24| ofNHE
28 5|
MSP430G2413IPW28 24 | TSSOP f
Sk
LF, DC *
1 1 8 512 | 2xTA3 8 ; 1
O, VLO 20 5| JH
MSP430G2413IPW20 16 | TSSOP %
%
20 5|
MSP430G2413IN20 16 | ppip g
32 5|
MSP430G2313IRHB32 24| QPN B
28 5|
MSP430G2313IPW28 24 | TSSOP #f
ﬂﬁ
1 1 4 256 | 2xTA3 8 ; 1 é':’ bc
» VLO 20 51
MSP430G2313IPW20 16 | TSSOP %
£
20 5|
MSP430G2313IN20 16 | ppip g3
32 5l
MSP430G2213IRHB32 24| QRN B
28 5|
MSP430G2213IPW28 24 | TSSOP H
LF, DC 4
1 1 2 256 | 2xTA3 8 ; 1
0, VLO 20 3|
MSP430G2213IPW20 16 | TSSOP
B3
20 3|
MSP430G2213IN20 16 | ppip #3
32 5|
MSP430G2113IRHB32 24| ofNEE
28 5|
MSP430G2113IPW28 24 | TSSOP f
S
LF, DC %
1 1 1 256 | 2xTA3 8 ; 1
O, VLO 20 5| JH
MSP430G2113IPW20 16 | TSSOP %
%
20 5|
MSP430G2113IN20 16 | ppip g
Copyright © 2011-2012, Texas Instruments Incorporated 3
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ERMFSI HBIELE , MSP430G2x13 Fl MSP430G2x53 , 20 5|#Igs4 , TSSOP # PDIP %%

O
pvccy 1 200 DVSS
P1.0/TAOCLK/ACLK/AO/CAO 1§ 2 190 XIN/P2.6/TA0.1
P1.1/TA0.0/UCAORXD/UCAOSOMI/A1/CA1Y 3 180 XOUT/P2.7
P1.2/TA0.1/UCAOTXD/UCAOSIMO/A2/CA2 OO 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 (01 6 (TOP VIEW) 150 P1.7/CAOUT/UCBOSIMO/UCBOSDA/A7/CA7/TDO/TDI
P1.5/TA0.0/UCBOCLK/UCAOSTE/A5/CA5/TMS O0f 7 14 0 P1.6/TA0.1/UCB0SOMI/UCBOSCL/A6/CAG/TDI/TCLK

P2.0/TA1.004 8 130 P2.5/TA1.2

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

P2.2/TA1.1 04 10 " P2.3/TA1.0

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

B4 S| HMELE , MSP430G2x13 1 MSP430G2x53. 28 B|HIB84F , TSSOP H%

9
pveedf 1 28O DVSS
P1.0/TAOCLK/ACLK/A0/CAO Of 2 27 [0 XIN/P2.6/TA0.1
P1.1/TA0.0/lUCAORXD/UCAOSOMI/A1/CA1 ] 3 26 [0 XOUT/P2.7
P1.2/TA0.1/UCAOTXD/UCAOSIMO/A2/CA2 O0f 4 250 TEST/SBWTCK
P1.3/ADC10CLK/CAOUT/VREF-/VEREF-/A3/CA3 O} 5 24 [0 RST/NMI/SBWTDIO
P1.4/SMCLK/UCBOSTE/UCAOCLK/VREF+/VEREF+/A4/CA4/TCK O} 6 23 [0 P1.7/CAOUT/UCBOSIMO/UCBOSDA/A7/CA7/TDO/TDI
P1.5/TA0.0/lUCBOCLK/UCAOSTE/A5/CA5/TMS O 7 PW28 22 [0 P1.6/TA0.1/UCBOSOMI/UCBOSCL/AG/CAG/TDITCLK
P3.1/TA1.00] 8 (TOP VIEW) o4y P3.7/TA1CLK/CAOUT
P3.0/TA0.2 O] 9 20 [0 P3.6/TA0.2
P2.0/TA1.0 IO 10 19 [0 P3.5/TA0.1
P2.1/TA1.1 OO 11 18|00 P2.5/TA1.2
P2.2/TA1.1 O 12 170 P2.4/TA1.2
P3.2/TA1.1 O 13 16§00 P2.3/TA1.0
P3.3/TA1.2 OO 14 15 [0 P3.4/TA0.0

NOTE: ADCI10 {X7E MSP430G2x53 25 LiR1it,

4 Copyright © 2011-2012, Texas Instruments Incorporated
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ESHFSI BB E , MSP430G2x13 M MSP430G2x53, 32 5|HMI8s#F , QFN 3

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,

Copyright © 2011-2012, Texas Instruments Incorporated 5
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EERER , 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 16KB RAM 108t 810 81/0 suo |1
! oy Interrupt Interrupt !
] 8KB 5128 8 Ch. nterup nterrup 1
1 MCLK 4KB 256B Autoscan capability capability pullup/ H
] 2KB 1 ch DMA pullup/down | fpullup/down| | pulldown | 4
] resistors resistors resistors | g
! |
1| 16MHz ]
] CPU MAB ]
! |
] incl. 16 MDB :
1 Registers H
! |
! |
: Emulation Uusfé_ﬁ‘/o :
1| 28P Watchdog | |Timero_A3| |Timer1_A3 H
' Brownout | | C°PA*| | woT+ L'NégPA’ '
: JTAG Protection| |5 oo 3cc 3cc :
H Interface 15-Bit Registers Registers USCI BO H
] SPI, 12C ]
! |
A RSy
RST/NMI
NOTE: {X 28 5|1 32 5|24 EH P3 O,
ThEEHAEM , MSP430G2x13

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

8 8
:-- - - - - D el Gt Ty PR
]
: ACLK :
L cioo —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 256B 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 :
1| 28P comp A+ | | Watchdog | [Timero_as] |Timert_as] || S50 1
] Brownout P WDT+ spl [}
! JTAG Protection s ch | 3CC 3CC ]
: Interface annels 15-Bit Registers | | Registers | | < 50 :
] 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

WF
k) o e
E PW20, | p\wog | RHB32
N20
P1.0/ BARKF /O 5IH
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/ BARKF /O 5IH
TA0.0/ Timer0_A , 442 : CCIOA B A , tb5 : Out0 % / BSL X%
UCAORXD/ 5 5 1 /o USCI_AQ UART #= : ERBEAA
UCAOSOMI/ USCI_AO SPI 3 : MBS EIEM /R4 EEmA
Al/ ADC10 A ALY
CAl Comparator_A+ , CA1 #i A
P1.2/ BARKF /O 5IH
TAO.1/ Timer0_A , %k : CCI1A %A |, L3R : Outl #H
UCAOTXD/ A A ) /o USCI_AOQ UART #= : K% HiEHH
UCAO0SIMO/ USCI_AO SPI 23 : MESH-EIEM A/ 24 SR A
A2/ ADC10 &5 A A2V
CA2 Comparator_A+ , CA2 #i A
P1.3/ BARKF /O 5IH
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/ BARKF /O 5IH
SMCLK/ SMCLK &%t
UCBOSTE/ USCI_BO MBS & A 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 JTAG MiRmt 4t , AT SB4RERMRHNE AR F
P1.5/ BARKF /O 5IH
TAO0.0/ Timer0_A , b3 : Out0 #ith / BSL #I
UCBOCLK/ USCI_BO B4 A /% H
UCAOSTE/ 7 7 5 I/O | USCI_AO MESHF &% fFRE
A5/ ADC10 5 A A5
CA5/ Comparator_A+ , CA5 A
T™S JTAG MREREF , ATFRMRERUENA AR T

(1) AXBRTF MSP430G2x53 28#F

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

iF
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/ USCI_BO SPI 85 : MERMF i =8 F A
UCBOSCL/ USCI_BO I12C #3 : SCL 12C B4#
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 SPI ##3 : MBS A 2845
UCBOSDA/ USCI_BO I12C #= : SDA 12C #iE
TDO/TDI HRRNREE A ITAG ML B0 H i FRA 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/ & IR B8R A I F
P2.6/ 19 27 26 110 | BREH%ZF /0 5|H
TAO.1 Timer0_A , lE# : Outl %iH
XOUT/ 1 - - /o RSN H HE T O
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 = TDI &id JTAG 5 KiEE,
(3) MR XOoUT/P2.7 AE—MIA , NS =EL ZHBER ,

o

B P2SEL.7 #ERN L., XRATEMZERE RN HRB[EETZREHN

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

WwF
kil 110 EA
B PW20, | pwog | RHB32
N20
P3.5/ 1 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 /O |Timerl_A , B85 TACLK A
CAOUT Comparator_A+ , #itH
RST/ g1
NMI/ 16 24 23 I TR R AP A
SBWTDIO RIER R AE N FELF (Spy-Bi-Wire) Uik 3E i A /4
TEST/ 17 - ” | RO 1 EH ITAG 5IBLERNIRER, SBERPBLWEEE TEST L.
SBWTCK RN HAEAY Spy-Bi-Wire izt it ehim A
AVCC TEH TEA 29 W;H’E 1E AR E
DVCC v 1 30 TI%E BFEREE
DVSS 20 28 27,28 W;H’E EisE
NC FEA | FEA | 8 32 TI%E T
OFNHIEE | FAM | FEA | B& | B | oFN #EE&, BUSEEE VSS,

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

CPU
MSP430 CPU EF— 1N TFRNASEEHHN 16 VB

BIIEDE (RISC) ¥, FIENERE (BEREDKR | Program Counter | Pcrmo
) BEANTEREESATREBAERN 7 I uE :
XAAT B IRERE 4 I UER —RBRIT I Stack Pointer | sPRi
CPU 5 16 MNEEFSH#ITTER , AMREEERES | Status Register | sricaiRr2
HiTEIE, BHEREFERBENITREN CPU B
sy —NEH, [  constantGenerator | cG2/R3
Hrfy 4 NSEE (RO £ R3) 23 AERRFIT [ General-Purpose Register | R4
WaR, KEH. RESFERNEHRRER. HRNT i
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
ZIETRSETE 3 MM 7 MR NA 51 & :
FRESURATY RbISENTMES. SR [ General-Purpose Register |  Rs
T AR, | General-Purpose Register | R9
EoEE [ General-Purpose Register |  R10
ZIESEAERA 3 BERA 7 HIUERN 51 & e
55 . BRIEDYAEZHNFHHIE LRI, Table 3 | General Purpose Register | Rt
ﬁtﬂ? 3 TESKRIXNTA; Table 48RT FuE [ General-Purpose Register |  R12
I\o

| General-Purpose Register | R13

| General-Purpose Register | R14

| General-Purpose Register | R15

Table 3. ERFFHR
EHRX Pl ITHEFRX

TR, RRER-B NBRAER ikt R4, R5 R4 + R5 ---> R5
BRER , NENERER A RS PC -->(TOS) , R8-->PC
X BhEE , TRMERE INE ETNBkFEM =0

Table 4. #bh &3R5 89 Y

it AE S| D ak Bl B
FER | 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)
#8533 | 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 MIRLO)- R
SZAD v MOV #X,TONI MOV #45 , TONI #45-- -->M(TONI)

(1) s=J®,D=B#®

10
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BREEK

MSP430 EF—fzTHERA K 5 AR ARHFREFRNEDFEREER,
EAGEE, LEBER, HAEBERIRETHMEFNEREESHREREKIFZEER,

J«,{T 6 MEEEXTRARMREE :

BUEE (AM)

PRA R4 TRUBRS

o (KT 0 (LPMO)

— ACLK #1 SMCLK 3RE% , MCLK #ZH

CPU #ZH

KIhFEEX 1 (LPML)

— ACLK # SMCLK A8 , MCLK #ZH
— MR DCO FREBEERXTHAER

CPU #ZH

o RFEER 2 (LPM2)

— DCO Ky dc £X B RIEEH

CPU #ZH
MCLK 1 SMCLK #%

ACLK R¥FEUE

o {RTIFEER 3 (LPM3)

CPU #2H

MCLK #1 SMCLK %%
DCO 9 dc R EFHEA
ACLK R¥FBUE

KIFEER 4 (LPM4)

CPU #ZH

ACLK #22F

MCLK #1 SMCLK %%
DCO 9 dc R EFHER
B IAIRE SR E L

, I DCO ¥y dc &R Es1EH

— NPT SRS SR MNE—EE

Copyright © 2011-2012, Texas Instruments Incorporated
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AT R E bt
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ko

MBEEMKE (LT OFFFEh ) @& OFFFFh ( flf : (NfERS&E ) , N CPU FEMEBEZFM I EI# A LPM4,
Table 5. IR, &K, MKE

TR FRTFR & REFTHR Fith it hER
pilif:=:) PORIFG
INERE U RSTIFG
TERBEEN S+ WDTIFG g OFFFEh 31, &5
BRANERH KEYV®
PC BHBE W
NMI NMIIFG ()T R#®
5% s i fE OFIFG ()T R#& OFFFCh 30
N1 RS T 3R ACCVIFG®@®) ()T R &
Timerl_A3 TALCCRO CCIFG® a] Rk OFFFAh 29
Timerl_A3 TALCCR2 TALCCR1
EEB88 A+ (Comparator_A+) CAIFG® T R OFFF6h 27
REREBETERSE + 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®R®)
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
B0 OFFDEh 15
#H5E® OFFDEh & =
OFFCOh 1420, HIK

1) g,?ﬁ)&u BEMERFEFEEAFBUSEE (0h E 01FFh ) SR FEAMMISEENIEEES , MER —NEN.

(2) ZFIRE

(3) (F)AIREM : MM FMERANEERERA—NPESEYS , EEARSEE AT,

(4) HEIRELTERZH,

(5) 7 SPI 37 : UCBORXIFG, 7E I12C #3\# : UCALIFG , UCNACKIFG , ICSTTIFG , UCSTPIFG,

(6) 7& UART ¥ SPI #X# : UCBOTXIFG, 7% 12C X # : UCBORXIFG, UCBOTXIFG.

(7) EMIBRESISRSBFEHRLEH BSLSKEY), XMIE LK —/ 0xAASS 42 A BSL, MBRHT —ALRHBB , W—4
0 (Oh) FFZEIEBERNTF,

(8) fITFikist OFFDEh E OFFCOh MM RBE ZIH R RER , IEEENATEARFRE,

12 Copyright © 2011-2012, Texas Instruments Incorporated
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155 ThRE B 787 (SFR)

RS RRMRERE A REE RN B TR R, KOS — NN RGBT FBUE S RESE
T, 8RB SR I — iR L,
B 5 rw: AN TR R,

rw-0,1: AT TIRERE, B PUC NEBTENREN.

rw-(0, 1) 1 ABANI#HTRERAE. B PORNHEBITEMRENM.

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 RERBENBPNEH. NREBNRLLFEERN , ML FHBERES, NRRLRKETH BFHAE KA BE SR
B, ML F GRS
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 THAPRLIVKRE,
Vee MBRMEMNRE - M FEMERWRST/INMI 5K E %4
OFIFG 5% SR PR A AR &R B o
PORIFG BB PHiIRE. £ VocMEBRiEE,
RSTIFG AMEMDHITE, ELTEMERXPFHRST/NMI B ERE—NEMFEME. VechlBR S,
NMIIFG BERST/NMI 3| I 1TIRE
o hk 7 6 5 4 3 2 1 0
| o3h | | | UCBOTXIFG | UCBORXIFG | UCAOTXIFG | UCAORXIFG
rw-1 rw-0 rw-1 rw-0
UCAORXIFG USCI_AO #U P HfitrE
UCAOTXIFG USCI_AQ &3 FHfiFRE
UCBORXIFG USCI_BO #U P HfitrE
UCBOTXIFG USCI_BO &3 fHfidrE

Copyright © 2011-2012, Texas Instruments Incorporated 13
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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 REASSUARNTRRBNESY  BHER (B35S AEFFKH#

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
NE
N A EAE @I Spy-Bi-Wire/JTAG i DT HIBS M CPU HITREMBE, CPU BERTRINEN AT HHE
FEARE, NEHNHEIE

« AEEAnNMEAFRM 4 MIN AFTHEERNFR (AED) . ERFHF-RHAIHN 512 75,
o 0En RAUN-FEER , WA S BERE — R,
« AEDRUBEMEER , HEF 0 E n REN—NMHHITER. A ED RUEBHNEEATF,

- ARGERUERE. EEMNZE , RER LR A BEREREBRORE.

BERSE , REBTEFZRER,

AUARESEY  BNMRFERGTAN

14
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Mg

BEHE, it MEH L NMNEREE CPU , HAIXAMENIESXNEHITAE, WETHRTENERIE,
BEE (MSP430x2xx RIAFER) ( XE4%mS : SLAUL44 ),

FH M REa4

R RSHERNEREHSE | EERTE - 32768Hz FREAFEFE. —MNHRBBENFEENIRS
BN —INHHFEFIRSEE (DCO) » EANMHERETNRNFEEBMREEAREINFERMIRIT. HWE DCO
RET - MUOERZEBRMRHATERE 1us WRNEEXIRE, EFRNHERERTUTHAES !

o HBIRT4P (ACLK) , LERTEPE—/ 32768 Hz FRRIRSBAEL LF IRF [ IBZEE TR,

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

o RETHEF (SMCLK) , SMRIERPTRAK 7RG,

AT R DCO # =M DCO REEFMETEERNEMN A BT,

¥+ DCO #

+ M RSELx #&EWMETBESLS RSELx + 1 E8 :RSELx = 0 E RSELx =1 E8,. ., - RSELx=14 &
RSELx=15 E&,

+ DCO #%I{I DCOx EE—/1HSH SpcoEMN T K,

o AHIRHM MODx AT i 32 4 DCOCLK BAHIZM focorseL , pcory BIEMME. $HFE focorseL , pcoy A
32 * fhcoRsEL,DCO) * IDCO(RSEL,DCO+1)

faverage =

FRRWEN. ZHERR—TE, 5F MOD * foco(RseL Co) * (32 ~MOD) X ocORSELDCO)

Copyright © 2011-2012, Texas Instruments Incorporated 15
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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 Bt DCO SRERHE |, MAERER Tp=30°C
TAG_ADC10_1 0x10DA 0x10 ADC10_1 RHERRE
TAG_EMPTY - OXFE ZRFXWRIRR
Table 11. ADC RENREFT R AWIRE
BRE it R R~ BOER B R A/ER
CAL_ADC_25T85 0x0010 F INCHx=0x1010 , REF2_5=1 , To=85°C
CAL_ADC_25T30 0x000E F INCHx=0x1010 , REF2_5=1 , Ta=30°C
CAL_ADC_25VREF_FACTOR 0x000C F REF2_5=1, Ta=30°C , lyrer+=1mA
CAL_ADC_15T85 0x000A F INCHx=0x1010 , REF2_5=0 , To=85°C
CAL_ADC_15T30 0x0008 F INCHx=0x1010 , REF2_5=0 , Ta=30°C
CAL_ADC_15VREF_FACTOR 0x0006 F REF2_5=0, Ta=30°C , lyrer+=0.5 MA
CAL_ADC_OFFSET 0x0004 ¥ S\EB VREF=1.5 V, fapciocLk=5MHz
CAL_ADC_GAIN_FACTOR 0x0002 ¥ S\EB VREF=1.5 V, fapciocLk=5MHz
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
REBRENENREMSE R BHE @R REEBHABELES.
B=F /0

RBHTZEIANSHM /0 KA :

o FREEIMM /O MY TH T EE,

o WA, WHANFHEHENE—AE (NRIKO PLMixO P2 ) FBEAITH,

« ATiHO PL MO P2 ( MNRATAMIE ) BFTE KD 7% T A T EE,

o FIESHXEINOEHFEENRBISRE,

o BNOBEE—NIRMEEN LR TR BMEEE.

o BNI0 BEE—/NTRMGRIENSIMIRHESEREN , LEREVATEABEAMER,

WDT+ R XK EER T

ZERBEMNEE (WDT+) BRNFIEDREEHHENTLXEGRITZENREER, WMREEWEBEER ,
NF=E—ANREEN, NREEXHNAPFETERSLEEINR , NZERTHZEAREEN —MNARERSS , Hie
TE1% 7E By B 18] 8] B B 7= 4 P T,

16 Copyright © 2011-2012, Texas Instruments Incorporated
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Timer_A3 (TAO, TA1)

Timer0/1_A3 2EH 3 MNER/LRFER/MN 16 L ERTR/1TEES.

Timer_A3 REX#FZMNMER/ILLR F1FEE. PWM

ﬁﬁiﬂiﬂl‘lﬂﬁiﬂ#c Timer A3 WEBFENFMIIEE. THREEBRHEAENTERFHMENMER/EERETFSRT
] 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 TAH
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 A H
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

Copyright © 2011-2012, Texas Instruments Incorporated
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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.

18 Copyright © 2011-2012, Texas Instruments Incorporated
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SR SRR 5t
Table 14. X&FF BRI L
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
REREEN R + ReFEB/EREREH WDTCTL 0120h

Copyright © 2011-2012, Texas Instruments Incorporated
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Table 15. XEFEF T IH RIS

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 #2410 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. X#FFH HEIMIAR (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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BAREGTTEEY
HHNE Ve ZE Vs LM EBE -0.3V E 4.1V
HemEE—SI LR E® -0.3V F Vc+0.3V
45 LN = REBR +2mA

Ripigsst -55°C & 150°C

IERESSE , Tog®

ERRERE , Tag BirRsEs -55°C & 150°C

@

B R AENTEME T 5 HAEN R TR SR ER K AR, XERAENIFEETHIFEER , S THEETHEEB L #
ENRESRMT THEAE SR THSREEMERE , FUHHREA. KNALTHRAERNFEFR TLRMRENH TR,

(2) Eﬁﬁ&ﬁﬂl’j\ VssRE#, IJTAG BLKEMBE , Vg, TUBESRALTFEHE, L ITAG BLEMIDFILBEMEMNE TEST 5l
©)) E%Eﬁﬁﬁ?ﬁ?ﬁlﬂ ALURARSNEE (S EB/INITH JEDEC J-STD-020 M58 ) , BELRREBRETSBISHRECEEERER iR
EHNREWE,
BUMIZETER S
BNME BRME RKAE| B
ERFHRTHR 18 36
V BIREE \Y,
cc Rk T e L 2.2 36
VSS EEJ‘JEEEE 0 V
Ta BREN THEEETE | A -40 85| °C
Vee=1. V
B2t = 50%+10% bC 6
= = . Vee=2.7V
fra RLEBIRIAE (|A MCLK $ii ) OO o1t = 50%+10% dc 12| MHz
Vee=3.3V
B2t = 50%+10% bC 16

(1) MSP430 CPU E#X M MCLK #1TER ., MCLK K& RIKAE MG TE BT HE & AMEH P IFLLET A,
(2) BRUEEE—NTENZAEANSEAMAE, EFRBERPEMEROBARRE

System Frequency - MHz

16 MHz —

12 MHz —

6 MHz

Legend:

I
1.8V

22V

>

[ [
27V 3.3V 36V

Supply Voltage - V

Supply voltage range
during flash memory
programming

Supply voltage range
during program execution

Note: B/NMEESEMERRENMRBE. NWEFHERBBREEZTE— 2.2V BTN Ve »
Figure 1. Z£BEXSE
22 Copyright © 2011-2012, Texas Instruments Incorporated
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BT

T EENBERENN RA Ve NEREXBRIFRBER

EHENESREECERBRBREGTHIERESERN (RIFESHHH ) V@

B8 ARG Ta Vee B/ME HEE RBAE| B4
fDCO=fMCLK=fSMCLK=1 MHz y 2.2V 230
facLk=0 Hz ,
BRER (AM) B EFENEHRRT,
Iam, 1mHz % ( £ 1 MHz 3122 | BCSCTL1=CALBC1_1MHZ , HA
) DCOCTL=CALDCO_1MHZ , 3v 330 420
CPUOFF=0 , SCG0=0 , SCG1=0 ,
OSCOFF=0
(1) FAEMASEEZ OV R Veco MIHTHEBSRRBEMER,

(2) FA—A%E opF AFHBEEM Micro Crystal CCAV-T1A SMD RN BRH#THES M. ERRSBEWRBAABARBBTUSHEN

9 pF BRERATE,

HAGYE  AIREXBIRER (RA Ve )

5.0 X

4.0 fDCO =16 MHz
E -
I /
@ 3.0 7
5 /
(G
o foco = 12 MHz ~
o
2 20 | /
(0]
=
g

foco =8 MHz
1.0
fDCO =1 MHz
0.0
15 2.0 2.5 3.0 3.5 4.0

Ve - Supply Voltage - V
Figure 2. B RERBRE VoKX R |, Ta=25°C

Active Mode Current — mA

4.0
Tp=85°C
3.0
Tp=25°C
2.0 Vec=3V
Ta=85°C
/ Ta=25°C
1.0 /
/ Vee=22V
0.0
0.0 4.0 8.0 12.0 16.0

foco — DCO Frequency — MHz
Figure 3. BREX B E DCO MEMX R
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AENMBRED RN BIRER (RA Ve )
ERENDREETERERERARG THITHERELEN (BRESHRR ) VO

28 WS Ta Vee R/ME HEE JAE| 24

ILPMO | 1MHZ B @ BCSCTL1=CALBC1_1MHZ , 25°C 2.2V 56 MA

fwclk=0MHz ,
fsmeLk=foco=1MHz ,
K3 0 (LPMO) | fAcLk=32768HzZ,
DCOCTL=CALDCO_1MHZ ,

CPUOFF=1, SCG0=0 , SCG1=0 , OSCO
FF=0

ILpm2 = (4) BCSCTL1=CALBC1_1MHZ , 25°C 2.2V 22 HA

fmcLk=fsmcLk=0MHz ,
choleHZ ,

RIFEER 2 (LPM2) facLk=32768Hz ,

i

DCOCTL=CALDCO_1MHZ ,
CPUOFF=1, SCG0=0 , SCG1=1 , OSCO
FF=0

1

ILpm3 , Lxt  RINFERRR 3 (LPM3) | fac x=32768Hz ,

foco=fucLk=fsmcLk=0 MHz ,
EE.‘;ﬁ(A) CPUOFF=1 , 25°C 2.2V 0.7 1.5 HA
SCG0=1, SCG1=1, OSCOFF=0

foco=fmcLk=fsmcLk=0MHz ,

EIFEER 3 B facLkEXB 8P LF 5% 8% (VLO) ,

lems o (LPM3)@ CPUOFF=1, SCGO=1 , SCG1=1,0SCO | 2> C 2.2V 05 07 WA
FF=0
" foco=fucLk=fsmcLk=0MHz , 25°C 0.1 0.5
| RINFEMER 4 (LPM4) | fac k=0Hz , 5o\ A
LPM4 B e CPUOFF=1, SCG0=1, SCG1=1, OSCO | g5 ' os 17| M

FF=1

0]
@)

®3)
(4)
®)

FRERIAERES OV Bl Veco I HE 4 B 5 IR I AE AT BB 37

FIA—NH 9pF SEEBAM Micro Crystal CC4V-T1A SMD &iRX BRBTIRHE ST, EBREENRNBUABARBEIUSHEN
9 pF BRERETE.,

SEBTXRERB SMCLK #1TERH WDT BEF,

SIERATXRERB ACLK B{Titats WDT BB,

BEATRENBR.

MG | B RRXBIRER
ERENERAEEERERABREE THTEREBERN (BRESTUUHA )

3.00 2.50
275 2.25
<
< 250 -1
i L 200
€ 2.25 €
E 00 g 1.75
3 - o
§ 1.75 .8 1.50
s s
. 190 Vee =36V 5 B Vec = 3.6 V\
g 125 o / 5 100 |
o Vec =3V // o ; Vec=3V
s 1.00 { | A 58 o075 | | / 4
4 075 Vec=22V "/ i Vec=22V V
! ’ ~ <
o _— 0.50
E 050 — : N
0.25 Vec=1.8V 0.25
0.00 ‘ 0.00 Vec=18V
40 -20 0 20 40 60 80 40 20 0 20 40 60 80
T, — Temperature — °C T, — Temperature — °C
Figure 4. LPM3 B SBERMNXR Figure 5. LPM4 BERSBENXER
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BERFMEBRRA , WO Px

EHEFENRFREETEREBRENFA TN IHERESERN (BRESHUHA )

E 2 Wit & Vee B/ME BHRE BAE| #£4

Vi EMWARESE 045Vee 0.78Vee|
3v 1.35 2.25

Vi REWARESE 0-25Vee 05%Vee|
3v 0.75 1.65

Vhys WMABERE (VieeVir) 3V 0.3 1 \%

NFEHREBME : V=V

Ry LR/ TH RS HFEFR®BE . V:Z=Vzi 3V 20 35 50| kQ

C MABRR VIN:VSSES?' Vee 5 pF

RER , w0 Px

EHENBFRBEETERBARABRFATWIERECEN (BRESHERHA )

E 2 it A Vee RME BKE| £
likg(Pxy) B R BT (ORC) 3v +50| nA
(1) MREBFREL VesR VeclEMEX MM LHER TNER , BRESHUHHA,

(2) BFHOSIHAMRBEREINE, HOSIHENMARTER , ME LR/ TR BEBEEM.
W, w0 Px
EHENDREECERBARABRKHTHIERETSEN (BRIESEHHA )
E 2 i Vee B/ME HAE FAE| 24

Vou =HEFEHEBRE | OHmax=-6MA® 3V Vee-0.3 \Y
Voo IREBFHEBEE l(oLmax=6mA® 3V Vss+0.3 %
(1) PFREHEHME—EHRREETR |ormayT lolmay TREE +48mA |, LURISIIEN B K ER.
BHIME | RO Px
EHENBFRBEETERBRERNFATWIEEECEN (BRESHRA )

¥ it St Vee BME HEE BAE| B
foxy g?mﬁm‘: (HHER Px.y, C_=20pF , R =1kQ®® 3v 12 MHz
fport_cLK B AT H ST R Px.y , C =20pF® 3v 16 MHz
(1) —MIF Vool Vgs 2 B EBRE 2 ERS ( RAFA 0.5kQ BFAR ) HAENS. WHEEEESS ESN T Ok,
(2) EHENBEMET , MEBEZEDIXE Vech 10% F 90%,
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HEASN Wb
ERENEREETERABRBAZAETHIEEEZERN (BRIESHHA )
BLRVE R P4 H R BLRME R P4 H R
5 5
R FHHEE R Pt Bk
PES xR
30 T 50 T T
Ve =22V Vec =3V .
< P1.7 Ta=25°C < P17 Tp = 25°C
S
I 25 )
E o % 40 ~
§ 20 /' Tp=85C | 3 // T, = 85°C
5— EL 30 /
3 3 /
15 ot
> >
3 // 3 20
2 z
S 10 / E] V
8 3
S g 10
F s 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.
BASEPHHBR HASHPHHBER
5 5
BEPHHBEE BEPAHEE
ES xR
0 T 0 T
Vec=22V VCC=3V
E P1.7 E P1.7
I l
= -5 = =10
& & 7
S S
O O
3 3 /,
E E /
[0} [0}
Z -15 / / I -30 / /
2 =)
T / I Ta =85°C / /
3 Ta =85°C 3
l R B
35 35 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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5| MRS 2R SMER——iw O Px

EHEFENRFREETEREBRENFHA TN IHEREBERN (BRESHUHA )

E 2 i A Vee | B/ME HEE BKAE| £
Ply, C,=10pF , R, =100kQW® 1400
fopy.x i85 0 48 S R SR e — 3v KHz
Ply, C,=20pF , R, =100kQ»®) 900
P2.0 & P2.5 , C,=10pF, R, =100kQ»® 1800
fopps  SOMBIESHE = =P L — kHz
P2.0 & P2.5, C,=20pF , R =100kQM© 3v 1000
fopy 617 i O B iRH R P2.6 1 P2.7, C_=20pF, R, =100kQ M@ 3v 700 kHz
P3.y, C,=10pF , R, =100kQ»®) 1800
fopay  SOBBIESAE e — kHz
P3.y, C,=20pF , R =100kQW A 1000
(1) — Vee M Vesz IR ERS (AR 0.5kQ BER ) HAEAR. AHEEESS EBNTOMHL,
(2) EHAENBEMET , MEBEZDIEE Vech 10% F 90%,
AN | SR ISRME
HANRSHME HARH IS
5 =
AHBA HHBA
E1ESS E:ESS
1.50 \ T T 1.50 T T
VCC =3.0V VCC =22V
N 135 N 135 1\
A A\
I 1.20 I 1.20
g W\ g \
g 1.05 \ & 1.05
8‘ \\ P1 y 8‘ \
2 0.90 2 0.90 \\
s P2.0..P25 s /
= P2.6, P2.7 = \
3 060 NN 3 060
© \\\\ © \<
8 045 \\\\\ S 045
[oN o
F 030 = F 030 S~
I . I " s
. — . \
S 0.15 S 015
0.00 0.00
10 50 100 10 50 100
CLoap — External Capacitance - pF CLoap — External Capacitance - pF
A BRAE—NaBL T EERES, A BRE- ML T EERS.
Figure 10. Figure 11.
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g (POR) IREE M (BOR)®
ERENSREFTEREABRKETH TEBESERN (BRIESHHEA )

B A& Vee BME HEE JKE| 24

Voo ()  ABHEFigure 12 dVc/dt<avis 0'7XV<E; v
_IT--
Vi im) i& M Figure 12EFigure 14 dVcc/dts3V/s 1.35 v
Vs i) BZFFigure 12 dVcc/dis3V/s 140 mv
td(BOR) %%I}ﬂ Figure 12 2000 us
RST/NMI 5| il £ 7 75 49 BRo < BE 5 #B 4

Wee)  smEp RRRRRRARE 22v 2 bs

(1) REERHWRESLEE IcCREBEP. BELF Ve 1)+ Vhyse_m)S1.8Vo

A
VCC - - — — — — 7T — T T
\&/hys(B_IT—)
ViB_IT-) b
Vec(starty [T A T T e U T
>
A
1
0 >
< td(BOR)

Figure 12. MMeEE{I (POR) /REE{L (BOR) SEBRBEMNXR
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A | MBS (POR) /IXREEN (BOR)
2 T T T Ve 4 < tpW >
Vec=3V 3V-f——-—-m--- -
Typical Conditions | !
> 15 -’—— I I
I/-\ /’ : |
g | |
8 : | |/ :
> s / Vec(rop) 777 o L
/ 1 I I 1
1 I I 1
1 I I 1
| | | | .
0 | | | | Ll
0.001 1 1000 e —p—i—
) 1ns ) 1ns
tow — Pulse Width - ps tow — Pulse Width - ps
Figure 13. RE—MEFREBMN Voo (mw ) BFATER—MIREN (POR) IRERS
Veca «— tow— !
2T T T 7T 3V -
VCC =3V
? 1.5 1 Typical Conditions
g 1 / dll _\\ A
e
3 / v
CC(drop) —
~ 05 /
0 P>
0.001 1 1000
tow — Pulse Width - us tow — Pulse Width - ps
Figure 14. EE—N=ARERMN Vec (mrw ) BFATER—NMNEBREN (POR) /RERFS
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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
focow.0) DCO 3% (0, 0) RSELx=0 , DCOx=0 , MODx=0 3v 0.06 0.14| MHz
focow.3 DCO 3% (0, 3) RSELx=0 , DCOx=3 , MODx=0 3v 0.07 0.17| MHz
focon.s DCO % (1, 3) RSELx=1 , DCOx=3 , MODx=0 3v 0.15 MHz
focop.s DCO 3% (2, 3) RSELx=2 , DCOx=3 , MODx=0 3V 0.21 MHz
focow,s DCO 3% (3, 3) RSELx=3 , DCOx=3 , MODx=0 3V 0.30 MHz
focow.s DCO 3% (4, 3) RSELx=4 , DCOx=3 , MODx=0 3v 0.41 MHz
focos, 3  DCO 3% (5, 3) RSELx=5 , DCOx=3 , MODx=0 3v 0.58 MHz
foco,s DCO 3% (6, 3) RSELx=6 , DCOx=3 , MODx=0 3v 0.54 1.06| MHz
foco.s DCO 3% (7, 3) RSELx=7 , DCOx=3 , MODx=0 3V 0.80 1.50 | MHz
focos,3 DCO #i (8, 3) RSELx=8 , DCOx=3 , MODx=0 3v 1.6 MHz
foco,3 DCO 3% (9, 3) RSELx=9 , DCOx=3 , MODx=0 3V 2.3 MHz
focoo,s DCO 3% (10, 3) RSELx=10 , DCOX=3 , MODx=0 3v 3.4 MHz
focous,s DCO 3% (11, 3) RSELx=11 , DCOX=3 , MODx=0 3v 4.25 MHz
focouz .3 DCO % (12, 3) RSELx=12 , DCOX=3 , MODx=0 3v 4.30 7.30| MHz
focous.s DCO % (13, 3) RSELx=13 , DCOX=3 , MODx=0 3v 600 7.8 9.60| MHz
focous .3 DCO % (14, 3) RSELx=14 , DCOx=3 , MODx=0 3V 8.60 13.9| MHz
focous,s DCO 3% (15, 3) RSELx=15 , DCOx=3 , MODx=0 3V 12.0 18.5| MHz
focous,7) DCO 3% (15, 7) RSELx=15 , DCOX=7 , MODx=0 3V 16.0 26.0| MHz
SRrsEL %Sagf_ﬁ%%g?ful EZ SrseL=focorsEL+1 , pcoyfocorsEL , bco) 3V 1.35 te®
Spco E%%&%ﬁ DCO+1 2H Spco=focorsEL , pco+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
| ) (1)

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

0°C £ 85°C

3V

-3

+0.5

+3

%

E VecBETH IMHz B

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

30°C

1.8V £ 3.6V

+3

%

IMHz BRZE

BCSCTL1=CALBC1_1MHZ ,
DCOCTL=CALDCO_IMHZ ,
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 THITRME

0°C £ 85°C

3V

+0.5

+3

%

= VCCE&E-F 8MHz g%

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

30°C

2.2V £ 3.6V

+3

%

8MHz BiFR =

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

-40°C Z 85°C

2.2V £ 3.6V

-6

+6

%

EENBEBEN 12MHz BEW

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

0°C £ 85°C

3V

+0.5

+3

%

E VecBET 12MHz B2

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

30°C

2.7V £ 3.6V

+3

%

12MHz BEBE

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

-40°C Z 85°C

27VE36V

-6

+6

%

EENBEEEN 16MHz BEW

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

0°C £ 85°C

3V

+0.5

+3

%

£ Vec BET 16MHz BZ

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

30°C

3.3V £ 3.6V

+3

%

16MHz BEBE

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) XEREEREN 30°C BNEHNRRERMNBETEAMEENEL,
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METHFEER (LPM3/4) KaEE
EHENSFREESERBABAZHETHIERECEA (BRIESEE )

S, W &4 Vee &/ME HRE BAE| #{
toco tpmya M LPM3/4 # DCO B iRt i) ggiﬂ';éﬁg"c'?’g_ll—,\mrz Dl ey 15 us
tcpu Lpmaia M LPM3/4 B CPU HeEERdjE @ tavrl%gMCuL:I:;m

(1) DCO B &hue B2 &) #9 ESEE M — N BREEES ( Hlf0 @ s O PR ) ARSI —NET4h 51 ( MCLK =X SMCLK ) ERY AT M EBM 52 3|

Y58 — et e n

(2) Z¥WAEBE DCOCLK AT MCLK RFiER.

B M LPM3/4 B9 DCO B4 B2 A+ 8]

10.00[\
.
, |
O |
£
= |
2
© RSELx =0...11
% 1.00{— N\ RSELx = 12...15 |
o — \
D -
0.10 [ LTI [ LT |
0.10 1.00 10.00

DCO Frequency — MHz
Figure 15. M\ LPM3 # DCO %:EERYH 5 DCO SMEMX R
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RIHER , XTL, EHER
ERENRRLETERERERFHTHTERESEN (RESFHSR )

B8 MR A Vee B/ME HEE HKAE| B2
=508 2 i g s
fLexrt | LF '{g@?& *’f}'ﬁ%“ﬁﬁ$ o LF I XTs=0, LFXT1Sx=0 8 1 1.8V E 3.6V 32768 Hz
LFXTL iK% 228 BT 5K
Xt (F, 28 1 A e B I XTS=0 , XCAPX=0 , LFXT1Sx=3 1.8V 36V | 10000 32768 50000 Hz

XTS=0, LFXT1Sx=0 ,

500
e f =32768Hz , C,_ o=6pF
OAF LF @B RS HE Ve L. of 2P kQ

firxT1 , LF=32768Hz , C o=12pF 200
XTS=0 , XCAPx=0 1
ERBEHARER , LF# | XTS=0, XCAPx=1 55

CL eif #*@ - - oF
z XTS=0 , XCAPx=2 85
XTS=0 , XCAPx=3 11

) ¥ XTS=0, 1 P2.0/ACLK , )
HZtE, LF &KX flexr Lr=32768Hz LR 2.2v 30 50 70! %
fagm  LF IRHEBWEAR | LF #KXO | XTS=0, XCAPx=0 , LFXT1Sx=3® 2.2V 10 10000| Hz

(1) WMEHKE XTL IERHEF L BT (EMI) , MRHEST TEMNIER.
(a) BESRHEREZRAINELRAREE,
(b) EIERH S5 MM AR R — N RIFHEH P,
(c) Bk B HE Rt e SR BR 1Y SR P A 3R5% 25 51 XIN R XOUT,
(d) BIERIE XIN F1 XOUT B|HIfY T 5 RHHE & PCB E4.
(e) RA BT HBRITH B8 XIN F XOUT 5| i YRI5 4 S5k 09 A S dPRERR 6,
(N WRXANRBIEAE , WNBRETSEIRHERSIM 28 5|2 B A/EEMRER.
(0) MEECXHE RN , I TXIGRTHEEERS , TEN XOUT LBEEE JITAG k. RITHEERSIBEEZES.
(2 TEFLERERHEBE (S5IHMY 2pF) .
%;ggﬁs %ﬁsﬂmm@ BE, ABUESNE ACLK MERRBREBMMNAR. A TEREBNRE , ERARBENKLASHASE
Y PCiico
) ﬂ:ﬁﬂ;\ g%ﬁgwmaa@m%ﬁm%r—;c BT MAX EARMBENREHTRERERE. LT MAX 5 MIN BARMIEE Z R RE
A BLR EFRE o
(4) RABBHBFTHAMERNE , BtEETRARENERE,

RERR K T REIRIRE 85 (VLO)
ERENERSESERBRABREE THTERETERN (BRESETHS )

¥ Ta Vee B/ME HEE BKAE| B
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 1.8V E 3.6V 4 %IV

Timer_A
EHENSREECERBARABAKH THIEEESEN (BRIESEHHA )

B8 Wiz Vee | B/ME HnHE JKRE| B2y
fra Timer_A i AR #hifER SMCLK , 5Z2LE = 50% + 10% e MHz
tra . cap Timer_A $#3ket 5 TAO, TA1 3v 20 ns
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USCI ( UART &= )

EHENSFREESERBABAZHETHIERECEA (BRIESEE )

S MR &4 Vee | ®ME HBEE BAE| 24
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) FF IMHz L EHSEAEZR | 7 LPM3 §l LPM4 R %FE R DCO KRR H ,

(2) X UART #Wts A (UCXRx) L3F£4EatiE tk UART W EERIBOT BRI BOR# T T8, A 7THREFREFEMRZEF , HiFEntE N
RIS R AR e 1R B9 R K HLAR B

USCI ( SPI E#4E5X )

EHENSFREETERBABREZHTHIEREESERN (BRIESHFWHA ) (BN Figure 16HFigure 17 )

28 Wit &4 Voo | BME BEE BRAE| 24
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

i 1/fUCxCLK i

tLOIHI tLO/HI

| [ | |~—b|7tsu,M|
| | |‘_’|_ tHD.MI

|
r"|7 tHD,MO

f‘Hﬁ tVALID,MO

smo —< X X X —

Figure 16. SPI E#2##5 , CKPH=0

UCLK

I Ly I

UCLK | [ |

[ tiom _’I‘_ tom - |

I

I
r'"i tHD MO

t\/ALID,MO

Figure 17. SPI 43 , CKPH =1
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USCI ( SPI M= )

EHRENBREETERBRBRARGE TN IERECEN (BRFEZHHHA ) (A

Figure 18 F Figure 19)

B AR Vee B/ME HEE SKE| B4
tste Leap STE EBAIETE , STE REBFEBT4H 3V 50 ns
fse LaG %TE WwERE  RE— KR E STE S8 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

) »
tvap . so  SOMI % HBR A 3 Et gfj;éﬁﬁi SOMI &3, 3v 50 75| ns
“—’% tSTE,LEAD tSTE,LAG ﬂ‘—'(
STE ‘ | | )l_‘
I I
} } 1IfUCxCLK } } }
cxovzo_ N U
UCLK \ | | | | I
CKPL =1
-~ — —
\ \
‘ L tLO/HI tLO/HI 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 Z##&= , CKPH=0
}‘—’F tsTE,LEAD tsTE,LAG H‘—"
STE \ | -
N —
} } T Fp— } }
UCLK \ | | | | | \
CKPL m / SN %
| | | |
‘ "* Lom 4"‘* LA 4’1 ‘ ‘
* > tHDSI
} ‘ su Sl H‘_’l ‘ }
SIMO —§—< >—’—<‘ H }—*—
\ | \
‘ ‘*"7 tHD.MO ‘
L_’fi tSTEvACC %tVALln,so STE DIS 41‘—’(
o T X
Figure 19. SPI M##3 , CKPH =1
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USCI (12C =R )
ERENDREEIERARBRASKA TR ITERESEN (BRIFEREHB ) (R Figure 20)

2 WiR& M Vee B/ME HBE SKE| 2
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

S g = 3V
thp | sTA RiE#E (EE) B focL > 100 kHz 06 us
_ ‘ fscL < 100 kHz 47
—MINEE R NE I 3V

tsu, sTA N EE RS IAE fSCL > 100 KHz 06 us
thp . DAT BIEREE 3V 0 ns
tsu par  BIEEVEH 3V 250 ns
tsu, sTO = IEHY R SR (A) 3V 4.0 us
tep ;ﬁlﬁi&%ﬁiﬁﬁﬁﬂ%ﬂﬁ’ﬂ?&ﬁﬁ’ﬂ%ﬁﬁ 3v 50 100 600 ns

I‘_’I_ tHD,STA tSU,STA_l‘_’I‘_’I_ tHD,STA tEUF_l‘_’I

(I [ |

soAa —\_ | / X X |
T : T 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,

(Refladder/ CAREF=1,2, % 3, 3V 45 HA

RefDiode) £ CAO 1 CA1l L&A

Vi) HE@MABRE CAON=1 3V 0 Veel| V
PCAO=1, CARSEL=1 , CAREF=1 ,

V(Ref025) (£ 0.25 Ve WRMEBE) / Ve 1 CAO Fl OAL L F sk 3V 0.24

PCAO=1 , CARSEL=1, CAREF=2 ,
V(Refo50) (05 VecFTREMEBE ) / Ve 1 CAO Kl CAL LFF1a% 3V 0.48

PCAO=1, CARSEL=1, CAREF=3 ,

V(RefvT) I Figure 21FFigure 22 £ CAO Al CAL FFfis . TA=85°C 3V 490 mv
Vigs) RBRE® 3V +10 mv
Vhys WMARE CAON =1 3V 0.7 mvV
Tp=25°C , BB BE 10mV , 120 ns
- WIRIETE FoIRK R : CAF=0 av
(RE) (E-B58-K) Ta=25°C , FWFHBE 10mV 15 .
BEAEES  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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BAEME — Comparator_ A+

650 ‘ ‘ 650 ‘ ‘
\ Ve =3V Ve =22V
=2 N\ 2z \\
€ 600 SN € 600
1 I
! \ . ! \
g \ Typical g \ Typical
S 550 N S 550 \\
8 \ 8
c c
o o \
2 2 \
§ 500 & 500 AN
1 I
3 N 3 \\
e e
= 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(gervr) EBRERIRR |, V=3V Figure 22. V(getyr) SBERXRR |, V=22V
100 —
S Ve =18V
| — =
: v \A\
c
S Vee =3V
8 10 ETTIN
é - / \\
£ — /
o = \
<
5 =
Vec=3.6V
1 | | | | |
0 0.2 0.4 0.6 0.8 1
V|n/Vcc — Normalized Input Voltage — VIV
Figure 23. @ EMEE V\/Vec BXR
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10 £ ADC , BRRH ASEESRH (NR MSP430G2x53 )
ARENDREEIARAABREATH IERESEA (KRESEFHH ) O

S8 iR &4 Ta Vee B/ME HBE BKAE|
" -2) # ADCI10AE HFEEHRFTEFNFTE Ax
Vax BERH A BE T SN 3V 0 Veel| V
fAD%:mgg o R “ON=0 , ADC10S
—— ADC100N=1 , REFON=0 , ADC1 R
lapc1o ADC10 HJREBR HTO=1 , ADC10SHT1=0 , ADC10DIV 25°C 3V 0.6 mA
=0
fabciocLk=5.0MHz ,
ADC100N=0 , REF2_5V=0 , 0.25
S o S 430y REFON=1 , REFOUT=0
Incrs %ﬁ E%E B, EES P 25°C 3V mA
== fabciocLk=5.0MHz ,
ADC100N=0 , REF2_5V=1, 0.25
REFON=1 , REFOUT=0
0 B fabciocLk=5.0 MHz ,
ADCI10SR = 0 By E 4% | ADCI0ON=0 , REFON=0 , o
lREFB 0 seesjmen s @) REF2_5V=0 , REFOUT=1 , 25°C v 11 mA
ADC10SR=1
CI0SR = 1 HEEAE | ASCaoENCD | REFO
ADC10SR =1 BfRIE#ZE ) | ADCI0ON=0 , REFON=1 , R
lReFB . 1 e e @ REF2_5V=0 , REFOUT=1 , 25°C 3V 05 mA
ADC10SR=1
C MABRR RN AL R — PR F AX 25°C 3V 27| pF
R, BWA MUX S @8R 0V <Vay Ve 25°C 3V 1000 Q
(1) EHRERERP , WERA Pxy/Ax SERE L,
(2) BMABESEAANTMERNEEBETEE Vi B Ve 2R , LIRBERNKIRER,
3) AFEEBFRERTIEERESE lapcroZ Fo
(4) APBEHEBFREN Vel FRIBME, TS ADCLO BHIUTX , BRIEFKIEREERN, REFON UFEBNEREEEBER—1 AD Ei
ZHEHARE,
38 Copyright © 2011-2012, Texas Instruments Incorporated
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10 £ ADC , NEBEEE ( {XBR MSP430G2x53 )
ERENSREEEERARBREMATH IRESEN (BRIEZEFHSE )

B8 MWiR& M Vee BME BEE SKE| 24
v EREEAENRFRBES | Vrer-SIMA | REF2_5V=0 22 v
ce. REF* B lvrersSIMA , REF2_5V=1 2.9
I <| B&A{E , REF2_5V=0 1.41 1.5 159
VReF+ EREREESE VREF: VREF: 2 = 3V v
lvrer+Slrer+ B KfE , REF2_5V=1 2.35 25 265
ILp , VREF+ B K VREF+ AAE 8 R 3V 1| mA
IVREF+:500“A1100“A ,
R A BE Va*0.75V, +2
REF2_5V=0
VREF+ fA%iAY = 3V LSB
IVREF+:500“A1100“A ,
BRI ABE Va$l.25V, 0
REF2_5v=1
IVREF+:1OO“A_’900“A ,
ViRer. S B 18 R8T ) ;/g‘;;%;éggs 1 LsB v 400| ns
ADC10SR=0
CyREF+ VREF+ 5|l EM B KBA | lyrersSt1mA , REFON=1 , REFOUT=1 3V 100| pF
TCrers BERHO ( OMASIyRer+SIMA ) B | lypers RISER 3v +100 | PRIV
; AEEEBEE 99.9% lyrer+=0.5mA , REF2_5V=0 , 3.6V 30 s
REFON VREF #9722 B jd] REFON=0—1 : H
N I =0.5mA
4 = VREF+ )
tREFBURST %gé;‘?}?ﬁgji 99.9% VREF REF2_5V=1 y REFON=1 y 3V 2 us
REFBURST=1 , ADC10SR=0

(1) REBEBTERTITE | (MAX(-40 E 85°C) — MIN(-40 = 85°C)) / MIN(-40 Z 85°C) / (85°C — (—40°C))
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10 {2 ADC , AEEHED (NR MSP430G2x53 )
ARENDREEIARAABREAETH IERESEA (KRIESEHB )

B8 Wit %4 Vee B/ME HEE BKE| £
VEREF+>VEREF- , 14 v
SREF1=1 , SREF0=0 : cc
VEREF+ EASBE#@ARETE @ v
VEREF-SVEREF+SVC@-O.15V , 14 3
SREF1=1 , SREF0=10 :
VEREF-  fUANBEH#HABRETE® VEREF+>VEREF- 0 12| Vv
EZSAREERAREEE , ®)
AVEREF S e r VEREF+- VEREF— VEREF+>VEREF- 1.4 Vee| V
OVSVEREF+SVcc ,
3v +1
SREF1=1 , SREF0=0
IvVEREF+ A VEREF+ BB A ETR HA
OVSVEREF+SV(c-0.15V<3V | 3V 0
SREF1=1 , SREF0=1(
lvEREE- A VEREF- W85 A BR OVSVEREF-sV¢e 3v +1 HA

@

)
©)

(4)
®)

ERQMERAABEE AN OEMITROARE, ERRME , HARE, B C, bRABEENYENR, BEGRNHS
BREREXREBEANEY  MEXSBEE 10 HERE,

ERERETRINENSERSE, NTRENEBEER  IURARENELELELT,

EUAAT ABBEENBEGET. BEERELTETRS FRREEENHE RS ncro. HRTHBHN REBURST-1 89
K & E o

ERERE T BANSASEELE. NTRENEBEER  TURARSHERLELT,

HBERETRIWABES BESE, BTRENVEBEER  TURARENES BEBEST,

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

B8 Wi &4 Vee B/ME HEE BAE| $u
5 3 F ADC10 &M ES K #HE | ADCI0SR=0 0.45 6.3
fapcioosc ADCL0 HEIRS BRmE ADClOD'Y x=0 , ADCIOSSELX=0,, 3v 3.7 6.3| MHz
fADClOCLK—fADC1OOSC
ADC10 AE#R’% 85 , ADC10SSELX=0 , av 206 351
fapciocLk=fapcioosc ) )
taeig At E 13x us
fapciocikEXE ACLK , MCLK , B
SMCLK : ADC10SSELX#0 qﬁf;g'zc'\(:
tADClOON ADC B’g&ﬁ*%iﬂqﬁj @ 100 ns
(1) %MBR : E tacioonZ BRI —MNERPHIRENT +0.5LSB, EERMABFSERE,
10 {Z ADC , &MES ¥ ( XBR MSP430G2x53 )
EHENSFREECSERBARABAZHETHIERECEA (BRIESEIRE )
2 Wi &4 Vee B/ME HARE BAE| B2
E| HoLHiRE 3V 1| LSB
Ep ENBMIRE 3V +1| LSB
Eo mBIRE IRPEHT Rg<100Q 3V +1| LSB
Eg BHIRE 3V 1.1 +2| LSB
Er £ERARBIRE 3V +2 +5| LSB
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10 2 ADC , B

ERBRAE Vyp (XR MSP430G2x53 )

EHENRFREETEREBRENFHA TN IHEREBEN (BRESHUHA )

e iR &4 Vee B/ME HBE HKAE| B
s BEABRSERERD e+ Ne=oAn. 3v 60 uA
TCremse ADC100N=1 , INCHx=0Ah® 3v 3.55 mv/°C
¢ JEJ_ 10 #i% 3 0 T 5 19 SE A A ADC100N=1, INCHx=0Ah, 3v 30 s
BB (RH) 5 @ BIREBEAIRE <1LSB H
lymID FABE 11 PRSP ESMNEFHR | ADCIOON=1 , INCHx=0Bh 3V @1 pA
Vo B 11 Y VoD ES Cagi%%'\ilcé INCHx=0Bh, 3V 15 v
; BE 11 IR FTEN XA | ADC10ON=1, INCHx=0Bh, 3v 1220
VMID ( R#¥ ) i ® BREBEAIRE <1LSB ns

(1) {80 ( ADC100N=1 H REFON=1) 5 ( ADC100N=1 #1 INCH=0Ah BERX#{EENFEF )
, lsensorTEIREE R4 A (INCH=0Ah) K3 BRiE K,

B, Isensor2E T Irer+ o 2 REFON=0 KY
(2 ATRATENLXRITERERBSRHHEE .

Vﬁwas anE=TCrrmz(273+T [C)+ Vgs , srsmMV] R
maE= TCrmeT [(Cl+Viems(TA=0°C) [MV]

©) 4%@%%@&%%%&;‘% 51kQ, Fras#YRA¥ B 18] 2545 RERIEIBAT A tsensor(on)o

(4) ZTHRINWERR. ERFHEER Vvpo

(5) EEBETHE tymipon) TE T REEE B tymipsampley 2 ; TR EBEE

’ ﬁ?@%ﬁiﬁﬁj‘] ISENSOR° é' REFON=1

N7 25
EHENBFRBEETERBRBERNFATWIEEESEN (BRESHRA )
e Wit &4 Vee ﬁ%\ ﬁ% ﬁg ey
Vecpomierase) RERBRBRBEE 2.2 3.6 \%
fere N6 R A R BRI IR 257 476| kHz
IpgM IRIEHAIAISR B Vool IR B 2.2V/3.6V 1 5/ mA
limps EEREAEISRE VoW EIRER 2.2V/3.6V 1 7] mA
tept RitmEntE® 2.2VI3.6V 10| ms
teMErase Kt #it =R E) 2.2VI3.6V 20 ms
URTRERBRTT A M 10*  10° A
g BEARFGENE T;=25°C 100 F
t FRFETREREA @ 30 ters
t o 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) HXF— 64 ZHRFERFTEAREN , FTEEIRITFENE, ZSKEATHENRES L  2MF/FHEARREAER,

¥ XY E R B E N R B RS (tere = Lfera)o

Copyright © 2011-2012, Texas Instruments Incorporated

41



MSP430G2x53 ;

MSP430G2x13 1B TEXAS ENTS
ZHCS178G —APRIL 2011 -REVISED AUGUST 2012 www.ti.com.cn
RAM
EHENSFREESERBABAZHETHIERECEA (BRIESEE )

e ik 4 B/ME BKE B4y
V(RAMh) RAM FiZeRBE® 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 {6 B A SRR IS ET 2.2V 0.025 15| ps

Spy-Bi-Wire /3 R it E

fsow . En "(TEST Ao T LU E 8 — SRR AR A ) 22V 1 ws
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 LHYAEB T A EBFEE 2.2v 25 60 90 kQ

1) gl‘?:jzgy-ai-Wire EOMIEHEIE TEST/SBWCLK SIMNESBFZEHXELE/FRA tspw , gn B1E , MEFRERAE —4 SBWCLK Bf4f
/! /Ao

(2) TIRE frox SRR EEBRI T FER,

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 BB TEST WERER 100 mA
trg I8 4. 455 i B Y 1] 1 ms

(1) —BfAEL5E , NIReEdsE A JTAG/R, Spy-Bi-Wire , MEEIAER A , B JTAG #iJREZRERN,
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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
o 4 K= 2 (U
DR ) e BEMNES —

(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 0 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/ 1 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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WO PLSIMEREER : P1.3 , XAKRZSA L[ EA/HH

SREF2 *

0 VSS

To ADC10 VREF-*

To Comparator

from Comparator
To ADC10 * %
INCHx=y* = 1 4
CAPD.
ADC10AEQ Ta L
or Y PxSEL2.y PxSEL.y
PxDIR.y = 0,2, Direction
} 0: Input
1: Output 1
PxSEL2.y m—
PxSEL.y J
PxREN.y 0
1 1
N
0
PxSEL2.y 1
I :’xSEL.y ) DVSS
O~ O
" pvce 1
PxOUTy = 0
From ADC10 * 1 ] [\\ . [\\
2 - l/ T l/
3 Bus
From Comparator Keeper
EN
TAx.y
TAXCLK B da

<

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

PxIN.y < °

To Module <

.
PxIRQ.y _

EN|—

PxIFG.y

Set

T

PxSELy g |

PxIESy g |

Interrupt
Edge

Select

* Note: MSP430G2x53 devices only. MSP430G2x13 devices have no ADC10.
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Table 17. #% A P1 (P1.3) 5lkIThaE
EBEAMES O
BIBE Thie ADC10AE
(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®) 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)

Gl B BB A BN X 0 1 0 0

(1) X=F%

(2) 1XBR MSP430G2x53 &4

46
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WO PLSIMEREER : P14, RAKRZSA L[ E A/ M H

From/To ADC10 Ref+ *

To Comparator

from Comparator
To ADC10 * Dﬂ
INCHx=y* = ¢
CAPD.y .
or ADC10AEOQ.y * PxSEL.y
PxDIR.y I—E\Iﬁ Direction \
y 0: Input g
1: Output T—‘:—J
PxSEL2.y m—] \
PxSEL.y m—O )
—d
PxREN.y 0
1 1
N
PxSEL2.y (,:\l
I PxSEL.y ) DVSS
O~ O;—
pvce B 1
PxOUT.y = 0
SMCLK —— 1] [\\ o [\
] 2 —
I/ Bus
From Module ——| 3 Keeper
) EN
TAX.y — j
TAXCLK 4

S

PxIN.y <« °
EN
To Module < D
PxIE.y
_. —
PxIRQ.y EN
*—Q
I Set
PxIFG.y f
PxSELy m—— Interrupt
Edge
PxIESy B Select
From JTAG
To JTAG /‘—(}\

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

<

P1.4/SMCLK/UCBOSTE/UCAOCLK/
A4*/VREF+*/VEREF+*/CA4/TCK
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Table 18. #w A P1 (P1.4) 5|kIThaE
EBEAES W
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) 10;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 0
(1) X=F%

(2) 1XBR MSP430G2x53 24
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w0 Pl SIMEREER : P15 E P17 , RAKEZSAM A BZHMH A /M H

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
o 4 K= 2 (U
SIMER | Thae ﬁﬁﬁw—A’;cmAE X
(P1.x) P1DIR.X P1SEL.x P1SEL2.x INCH %=1 @ JTAG =R CAPD.y

P1.5/ P1.x (1/O) L0;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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TEXAS MENTS MSP430G2x13
www.ti.com.cn ZHCS178G —APRIL 2011-REVISED AUGUST 2012
w0 P2 5IMIEERFEERE : P2.0 £ P25, RAKRS AL S M A/ H

PxSEL.y
PxDIR.y = 0 Direction

y 0: Input
1: Output A

)
|/

PxSEL2.y m—

PxSEL.y =—(
PxREN.y 0

-
-

PxSEL2.y 1
PxSEL.y )
n DVSS B
O

pvceC 1
PXOUTy = % %
From Timer — 1 ] P\ [\
2 - l/ [)—‘ :
3 P2.0/TA1.0
0 —— P2.1/TA1.1
P2.2/TA1.1

P2.3/TA1.0

TAX.y P2.4/TA1.2
TAXCLK - /s P2.5/TA1.2
PxIN.y « _l

To Module €¢— <

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

PxSELy =m———1 Interrupt
Edge
PxXIESywm— 1  Select
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Table 20. ik A P2 (P2.0 & P2.5) 5|kiThae

BB ” pEAESW
(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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WO P2 5IMEREER : P2.6 , RARZISA L[ E A/ M 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 I—_'\
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

BEARES W
S| e
(P2.x) X RE P2DIR X P2SEL.6 P2SEL2.6
: P2SEL.7 P2SEL2.7
1 0
XIN XIN 0 1 0
P 0 0
P2.6 P2.x (I/0) :10;0:1 X 0
6
TAO0.1 Timer0_A3.TA1 1 (1) 8
BIMIRS 8 BRI X Q M
(1) X=7FEx
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MSP430G2x53
MSP430G2x13

w0 P2 5| ERER

LF off
PxSEL.6 and PxSEL.7
BCSCTL3.LFXT1Sx = 11

LFXT1CLK

PxDIR.y

PxSEL2.y
PxSEL.y
PxREN.y

PxOUT.y

From Module

TAX.y
TAXCLK

PxIN.y

To Module

PxIRQ.y

PxSEL.y
PxIES.y

XIN

<

XOUT/P2.7

ZHCS178G —APRIL 2011—-REVISED AUGUST 2012
P27, RAMER AR 2R AV A5
o
- .
0 <II
1 from P2.6
PxSEL.y
" 0 Direction
1 0: Input
1: Output a
I—_'\
—d J
0
1 1
N
0
PxSEL2.y 1
PxSEL.y )
[ ] DVSS
O~ O —
X pvcc 1
= 0]
1 N [\\
13
'C—J T
EN
< D
PxIE.y
— . —
@
—Q
I Set
PxIFG.y T
m—— | Interrupt
Edge
B——— Select
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Table 22. #w A P2 (P2.7) 5IRIThaE

5| B FR BEGAESW
(P2.x) X g PIDIR X P2SEL.6 P2SEL2.6
’ P2SEL.7 P2SEL2.7
1 0
XOuUT/ XOuT 1 1 0
a A 0 0
P2.7/ 7 | P2.x (I/0) L0;0:1 X 0
BIMIRS = BB X 2 )1(
(1) X=7Fx
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MSP430G2x53
MSP430G2x13

ZHCS178G —APRIL 2011-REVISED AUGUST 2012

w0 P3 5| EBEIRER : P3.0 £ P3.7, WAKEESMASRNEA/ME ( R 28 5| PwW #H&EM 32
5|H) RHB H2&EM1RMA )

PxSEL.y
PxDIR.y ® 0 Direction
y 0: Input
1: Output

PxSEL.ym—( )

PxREN.y

PxSEL2.yI——\
0
1 1

PxOUTy®

PxSEL2.y

From Module

TAx.y
TAXCLK

PxSEL.y
0
— | N
I/

=

DVSS
DvCC

<>

P3.0/TA0.2
P3.1/TA1.0
P3.2/TA1.1
P3.3/TA1.2
P3.4/TA0.0

PxIN.y <

-

EN
< b

To Module ¢+—

P3.5/TA0.1
P3.6/TA0.2
P3.7/TA1CLK/ICAOUT
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Table 23. #% 0 P3 ( P3.0 & P3.7 ) 5IMIThaE ( R7E 28 5|H) PwW %M 32 5/ RHB HEMNRM )

BB ” pEAESW
(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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www.ti.com.cn ZHCS178G —APRIL 2011-REVISED AUGUST 2012
BT L iEF
1&iT 8

SLAS735 B R MR

SLAS735A %A T Table 18R By &I /5B
%A T Table 235 #9 5| 1B FRANThAER
BET SNFEAFEEPNEHEETERE

SLAS735B | f£Table 2737 BSL Th&EZ P1.1 # P1.5,
F cAOUT ERRMETable 17,

SLAS735C T RALNAEET , § Ty, THRERFBF -55°C E 150°C,
fFTable 10/ TAG_ADC10_1 HI{EZA 0x10,
W AVCC ( RERT RHB #% |, 5|0 29 ) ElTable 2i% FIh&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 #1 Table 14 , EIE T Timer A F1ERHNE .

SLAS735EF 1£10 1z ADC , REBEHEEAH ({XPR MSP430G2x53 ) FY TCrer LRI T 3ER,
WETHO PL SIMBRERER : P14, RARRESMASNE /ML LNSIHE,
BUWHEBITERE , M ixg A PRIBRTIRE USART ERATHTT

SLAS735G | i p3 BIMEERER : P3.0 £ P37, HHAKBSEAMKBNH AL ( R1E 28 3IM PW M 32 2| RHB HERX
B4 ) 05 Pw2s inFREA IR RS,
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PACKAGE OPTION ADDENDUM

30-Jul-2021

PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (4/5)
(6)
MSP430G2113IN20 ACTIVE PDIP N 20 20 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 M430G2113 Samples
MSP430G2153IN20 ACTIVE PDIP N 20 20 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 M430G2153 Samples
MSP430G2153IPW20 ACTIVE TSSOP PW 20 70 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 430G2153
MSP430G2153IPW20R ACTIVE TSSOP PW 20 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 430G2153 Samples
MSP430G2153IPW28 ACTIVE TSSOP PW 28 50 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 430G2153 Samples
MSP430G2153IPW28R ACTIVE TSSOP PW 28 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 430G2153
MSP430G2153IRHB32R ACTIVE VQFN RHB 32 3000 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 MSP430
G2153 e
MSP430G2153IRHB32T ACTIVE VQFN RHB 32 250 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 MSP430
G2153 e
MSP430G2213IN20 ACTIVE PDIP N 20 20 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 M430G2213 Samples
MSP430G2213IPW20 ACTIVE TSSOP PW 20 70 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 430G2213
MSP430G2213IPW20R ACTIVE TSSOP PW 20 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 430G2213
MSP430G2213IPW28 ACTIVE TSSOP PW 28 50 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 430G2213 Samples
MSP430G2213IRHB32R ACTIVE VQFN RHB 32 3000 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 MSP430 ol
G2213 e
MSP430G2213IRHB32T ACTIVE VQFN RHB 32 250 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 MSP430 ol
G2213 e
MSP430G2253IN20 ACTIVE PDIP N 20 20 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 M430G2253
MSP430G2253IPW20 ACTIVE TSSOP PW 20 70 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 430G2253 Samples
MSP430G2253IPW20R ACTIVE TSSOP PW 20 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 430G2253 Samples
MSP430G22531PW28 ACTIVE TSSOP PW 28 50 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 430G2253
MSP430G2253IPW28R ACTIVE TSSOP PW 28 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 430G2253
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INSTRUMENTS
www.ti.com 30-Jul-2021
Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®) (4/5)
(6)
MSP430G2253IRHB32R ACTIVE VQFN RHB 32 3000 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 MSP430 EC ol
G2253 s
MSP430G2253IRHB32T ACTIVE VQFN RHB 32 250 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 MSP430 ol
G2253 2500
MSP430G2313IN20 ACTIVE PDIP N 20 20 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 M430G2313
MSP430G2313IPW20 ACTIVE TSSOP PW 20 70 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 430G2313 Samples
MSP430G2313IPW20R ACTIVE TSSOP PW 20 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 430G2313 Samples
MSP430G2313IPW28 ACTIVE TSSOP PW 28 50 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 430G2313 Samples
MSP430G2313IRHB32R ACTIVE VQFN RHB 32 3000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 MSP430
G2313 R
MSP430G2313IRHB32T ACTIVE VQFN RHB 32 250 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 MSP430
G2313 R
MSP430G2353IN20 ACTIVE PDIP N 20 20 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 M430G2353 Samples
MSP430G2353IPW20 ACTIVE TSSOP PW 20 70 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 430G2353
MSP430G2353IPW20R ACTIVE TSSOP PW 20 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 430G2353
MSP430G23531PW28 ACTIVE TSSOP PW 28 50 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 430G2353 Samples
MSP430G2353IPW28R ACTIVE TSSOP PW 28 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 430G2353 Samples
MSP430G2353IRHB32R ACTIVE VQFN RHB 32 3000 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 MSP430
G2353 s
MSP430G2353IRHB32T ACTIVE VQFN RHB 32 250 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 MSP430 ol
G2353 Skt
MSP430G2413IN20 ACTIVE PDIP N 20 20 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 M430G2413 Samples
MSP430G2413IPW20 ACTIVE TSSOP PW 20 70 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 430G2413 Samples
MSP430G2413IPW20R ACTIVE TSSOP PW 20 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 430G2413
MSP430G2413IPW28 ACTIVE TSSOP PW 28 50 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 430G2413 Samples
MSP430G2413IPW28R ACTIVE TSSOP PW 28 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 430G2413 Samples
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INSTRUMENTS
www.ti.com 30-Jul-2021
Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®) (4/5)
(6)
MSP430G2413IRHB32R ACTIVE VQFN RHB 32 3000 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 MSP430 EC ol
G2413 s
MSP430G2413IRHB32T ACTIVE VQFN RHB 32 250 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 MSP430 ol
G2413 2500
MSP430G2453IN20 ACTIVE PDIP N 20 20 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 M430G2453
MSP430G2453IPW20 ACTIVE TSSOP PW 20 70 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 430G2453 Samples
MSP430G2453IPW20R ACTIVE TSSOP PW 20 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 430G2453 Samples
MSP430G2453IPW28 ACTIVE TSSOP PW 28 50 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 430G2453 Samples
MSP430G2453IPW28R ACTIVE TSSOP PW 28 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 430G2453
MSP430G2453IRHB32R ACTIVE VQFN RHB 32 3000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 MSP430 ol
G2453 Skt
MSP430G2453IRHB32T ACTIVE VQFN RHB 32 250 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 MSP430
G2453 Sl
MSP430G2513IN20 ACTIVE PDIP N 20 20 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 M430G2513
MSP430G2513IPW20 ACTIVE TSSOP PW 20 70 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 430G2513
MSP430G2513IPW20R ACTIVE TSSOP PW 20 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 430G2513 Samples
MSP430G2513IPW28 ACTIVE TSSOP PW 28 50 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 430G2513 Samples
MSP430G2513IPW28R ACTIVE TSSOP PW 28 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 430G2513
MSP430G2513IRHB32R ACTIVE VQFN RHB 32 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 MSP430 Samnles
G2513 R
MSP430G2513IRHB32T ACTIVE VQFN RHB 32 250 RoHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 MSP430
G2513 S
MSP430G2553IN20 ACTIVE PDIP N 20 20 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 M430G2553 Samples
MSP430G2553I1PW20 ACTIVE TSSOP PW 20 70 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 430G2553
MSP430G2553IPW20R ACTIVE TSSOP PW 20 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 430G2553 Samples
MSP430G25531PW28 ACTIVE TSSOP PW 28 50 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 430G2553 Samples
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ©) (415)
6)
MSP430G2553IPW28R ACTIVE TSSOP PW 28 2000 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 430G2553 m
MSP430G2553IRHB32R ACTIVE VQFN RHB 32 3000 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 MSP430
G2553 b
MSP430G2553IRHB32T ACTIVE VQFN RHB 32 250 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 MSP430
G2553

® 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.

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

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

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

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

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

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

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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OTHER QUALIFIED VERSIONS OF MSP430G2453, MSP430G2553 :
o Automotive : MSP430G2453-Q1, MSP430G2553-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
5 T [ KO [+—P1—»
go W
lReeI | | l
Diameter Cavity # 20 ‘*
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
v W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [
‘f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
0O O O OO0 O O O QfSprocket Holes
I
Q1 : Q2
Q3 i Qé User Direction of Feed
T
Pocket\(l)lgdrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
MSP430G2153IPW20R | TSSOP PW 20 2000 330.0 16.4 695 | 7.1 1.6 8.0 16.0 Q1
MSP430G2153IPW28R | TSSOP PW 28 2000 330.0 16.4 6.9 10.2 1.8 12.0 | 16.0 Q1
MSP430G2153IRHB32R | VQFN RHB 32 3000 330.0 12.4 5.3 53 1.1 8.0 12.0 Q2
MSP430G2153IRHB32T | VQFN RHB 32 250 180.0 12.4 5.3 53 1.1 8.0 12.0 Q2
MSP430G2213IPW20R | TSSOP PW 20 2000 330.0 16.4 6.95 7.0 1.4 8.0 16.0 Q1
MSP430G2213IRHB32R | VQFN RHB 32 3000 330.0 12.4 5.3 5.3 11 8.0 12.0 Q2
MSP430G2213IRHB32T | VQFN RHB 32 250 180.0 12.4 53 53 1.1 8.0 12.0 Q2
MSP430G2253IPW20R | TSSOP PW 20 2000 330.0 16.4 6.95 7.1 1.6 8.0 16.0 Q1
MSP430G2253IPW28R | TSSOP PW 28 2000 330.0 16.4 6.9 10.2 1.8 12.0 | 16.0 Q1
MSP430G2253IRHB32R | VQFN RHB 32 3000 330.0 12.4 5.3 5.3 11 8.0 12.0 Q2
MSP430G2253IRHB32T | VQFN RHB 32 250 180.0 12.4 5.3 5.3 11 8.0 12.0 Q2
MSP430G2313IPW20R | TSSOP PW 20 2000 330.0 16.4 6.95 7.1 1.6 8.0 16.0 Q1
MSP430G2313IRHB32R | VQFN RHB 32 3000 330.0 12.4 5.3 53 1.1 8.0 12.0 Q2
MSP430G2313IRHB32T | VQFN RHB 32 250 180.0 12.4 5.3 5.3 1.1 8.0 12.0 Q2
MSP430G2353IPW20R | TSSOP PW 20 2000 330.0 16.4 695 | 7.1 1.6 8.0 16.0 Q1
MSP430G2353IPW28R | TSSOP PW 28 2000 330.0 16.4 6.9 10.2 1.8 12.0 | 16.0 Q1
MSP430G2353IRHB32R | VQFN RHB 32 3000 330.0 12.4 5.3 53 1.1 8.0 12.0 Q2
MSP430G2353IRHB32T | VQFN RHB 32 250 180.0 12.4 5.3 53 1.1 8.0 12.0 Q2
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Device Package|Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) [W1 (mm)
MSP430G2413IPW20R | TSSOP PW 20 2000 330.0 16.4 6.95 7.1 1.6 8.0 16.0 Q1
MSP430G2413IPW28R | TSSOP PW 28 2000 330.0 16.4 6.9 10.2 18 12.0 | 16.0 Q1
MSP430G2413IRHB32R | VQFN RHB 32 3000 330.0 12.4 5.3 5.3 11 8.0 12.0 Q2
MSP430G2413IRHB32T | VQFN RHB 32 250 180.0 12.4 5.3 5.3 11 8.0 12.0 Q2
MSP430G2453IPW20R | TSSOP PW 20 2000 330.0 16.4 6.95 7.1 1.6 8.0 16.0 Q1
MSP430G2453IPW28R | TSSOP PW 28 2000 330.0 16.4 6.9 10.2 18 12.0 | 16.0 Q1
MSP430G2453IRHB32R | VQFN RHB 32 3000 330.0 12.4 5.3 5.3 11 8.0 12.0 Q2
MSP430G2453IRHB32T | VQFN RHB 32 250 180.0 12.4 5.3 5.3 11 8.0 12.0 Q2
MSP430G2513IPW20R | TSSOP PW 20 2000 330.0 16.4 6.95 7.1 1.6 8.0 16.0 Q1
MSP430G2513IPW28R | TSSOP PW 28 2000 330.0 16.4 6.9 10.2 1.8 12.0 | 16.0 Q1
MSP430G2513IRHB32R | VQFN RHB 32 3000 330.0 12.4 5.3 5.3 11 8.0 12.0 Q2
MSP430G2513IRHB32T | VQFN RHB 32 250 180.0 12.4 5.3 5.3 11 8.0 12.0 Q2
MSP430G2553IPW20R | TSSOP PW 20 2000 330.0 16.4 6.95 7.0 14 8.0 16.0 Q1
MSP430G2553IPW28R | TSSOP PW 28 2000 330.0 16.4 6.9 10.2 1.8 12.0 | 16.0 Q1
MSP430G2553IRHB32R | VQFN RHB 32 3000 330.0 12.4 5.3 5.3 11 8.0 12.0 Q2
MSP430G2553IRHB32T | VQFN RHB 32 250 180.0 12.4 5.3 5.3 11 8.0 12.0 Q2
TAPE AND REEL BOX DIMENSIONS
,//T/
4
///
,~<:/ \:}\
. 7
\\“y// - \{//
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
MSP430G2153IPW20R TSSOP PW 20 2000 853.0 449.0 35.0
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
MSP430G2153IPW28R TSSOP PW 28 2000 853.0 449.0 35.0
MSP430G2153IRHB32R VQFN RHB 32 3000 367.0 367.0 35.0
MSP430G2153IRHB32T VQFN RHB 32 250 210.0 185.0 35.0
MSP430G2213IPW20R TSSOP PW 20 2000 853.0 449.0 35.0
MSP430G2213IRHB32R VQFN RHB 32 3000 367.0 367.0 35.0
MSP430G2213IRHB32T VQFN RHB 32 250 210.0 185.0 35.0
MSP430G2253IPW20R TSSOP PW 20 2000 853.0 449.0 35.0
MSP430G2253IPW28R TSSOP PW 28 2000 853.0 449.0 35.0
MSP430G2253IRHB32R VQFN RHB 32 3000 367.0 367.0 35.0
MSP430G2253IRHB32T VQFN RHB 32 250 210.0 185.0 35.0
MSP430G2313IPW20R TSSOP PW 20 2000 853.0 449.0 35.0
MSP430G2313IRHB32R VQFN RHB 32 3000 367.0 367.0 35.0
MSP430G2313IRHB32T VQFN RHB 32 250 210.0 185.0 35.0
MSP430G2353IPW20R TSSOP PW 20 2000 853.0 449.0 35.0
MSP430G2353IPW28R TSSOP PW 28 2000 853.0 449.0 35.0
MSP430G2353IRHB32R VQFN RHB 32 3000 367.0 367.0 35.0
MSP430G2353IRHB32T VQFN RHB 32 250 210.0 185.0 35.0
MSP430G2413IPW20R TSSOP PW 20 2000 853.0 449.0 35.0
MSP430G2413IPW28R TSSOP PW 28 2000 853.0 449.0 35.0
MSP430G2413IRHB32R VQFN RHB 32 3000 367.0 367.0 35.0
MSP430G2413IRHB32T VQFN RHB 32 250 210.0 185.0 35.0
MSP430G2453IPW20R TSSOP PW 20 2000 853.0 449.0 35.0
MSP430G2453IPW28R TSSOP PW 28 2000 853.0 449.0 35.0
MSP430G2453IRHB32R VQFN RHB 32 3000 367.0 367.0 35.0
MSP430G2453IRHB32T VQFN RHB 32 250 210.0 185.0 35.0
MSP430G2513IPW20R TSSOP PW 20 2000 853.0 449.0 35.0
MSP430G2513IPW28R TSSOP PW 28 2000 853.0 449.0 35.0
MSP430G2513IRHB32R VQFN RHB 32 3000 367.0 367.0 35.0
MSP430G2513IRHB32T VQFN RHB 32 250 210.0 185.0 35.0
MSP430G2553IPW20R TSSOP PW 20 2000 853.0 449.0 35.0
MSP430G2553IPW28R TSSOP PW 28 2000 853.0 449.0 35.0
MSP430G2553IRHB32R VQFN RHB 32 3000 367.0 367.0 35.0
MSP430G2553IRHB32T VQFN RHB 32 250 210.0 185.0 35.0
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TUBE

T - Tube
height L - Tube length

. .
w Ll

: % (5
W-Tube _| _ _ _ _ _ _ _ _ _ _ ___ e e o o o — -
i width

— B - Alignment groove width

*All dimensions are nominal

Device Package Name [|Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)

MSP430G2153IN20 N PDIP 20 20 506 13.97 11230 4.32
MSP430G2153IPW20 PW TSSOP 20 70 530 10.2 3600 35
MSP430G2153IPW20 PW TSSOP 20 70 530 10.2 3600 35
MSP430G2153IPW28 PwW TSSOP 28 50 530 10.2 3600 35
MSP430G2153IPW28 PwW TSSOP 28 50 530 10.2 3600 35

MSP430G2213IN20 N PDIP 20 20 506 13.97 11230 4.32
MSP430G2213IPW20 PW TSSOP 20 70 530 10.2 3600 35
MSP430G2213IPW20 PwW TSSOP 20 70 530 10.2 3600 35
MSP430G2213IPW28 PwW TSSOP 28 50 530 10.2 3600 35
MSP430G2213I1PW28 PW TSSOP 28 50 530 10.2 3600 35

MSP430G2253IN20 N PDIP 20 20 506 13.97 11230 4.32
MSP430G2253IPW20 PwW TSSOP 20 70 530 10.2 3600 35
MSP430G2253IPW20 PwW TSSOP 20 70 530 10.2 3600 35
MSP430G2253IPW28 PwW TSSOP 28 50 530 10.2 3600 35
MSP430G2253I1PW28 PW TSSOP 28 50 530 10.2 3600 35

MSP430G2313IN20 N PDIP 20 20 506 13.97 11230 4.32
MSP430G2313IPW20 PW TSSOP 20 70 530 10.2 3600 35
MSP430G2313IPW20 PwW TSSOP 20 70 530 10.2 3600 35
MSP430G2313IPW28 PW TSSOP 28 50 530 10.2 3600 35
MSP430G2313IPW28 PW TSSOP 28 50 530 10.2 3600 35

MSP430G2353IN20 N PDIP 20 20 506 13.97 11230 4.32
MSP430G2353IPW20 PwW TSSOP 20 70 530 10.2 3600 35
MSP430G2353IPW20 PW TSSOP 20 70 530 10.2 3600 35
MSP430G2353IPW28 PW TSSOP 28 50 530 10.2 3600 35
MSP430G2353IPW28 PW TSSOP 28 50 530 10.2 3600 35

MSP430G2413IN20 N PDIP 20 20 506 13.97 11230 4.32
MSP430G2413IPW20 PwW TSSOP 20 70 530 10.2 3600 35
MSP430G2413IPW20 PW TSSOP 20 70 530 10.2 3600 35
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Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)

MSP430G2413IPW28 PW TSSOP 28 50 530 10.2 3600 35
MSP430G2413I1PW28 PW TSSOP 28 50 530 10.2 3600 35

MSP430G2453IN20 N PDIP 20 20 506 13.97 11230 4.32
MSP430G2453I1PW20 PW TSSOP 20 70 530 10.2 3600 35
MSP430G2453IPW20 PW TSSOP 20 70 530 10.2 3600 35
MSP430G24531PW28 PW TSSOP 28 50 530 10.2 3600 35
MSP430G24531PW28 PW TSSOP 28 50 530 10.2 3600 3.5

MSP430G2513IN20 N PDIP 20 20 506 13.97 11230 4.32
MSP430G2513IPW20 PW TSSOP 20 70 530 10.2 3600 3.5
MSP430G2513IPW20 PW TSSOP 20 70 530 10.2 3600 35
MSP430G2513I1PW28 PW TSSOP 28 50 530 10.2 3600 3.5
MSP430G2513I1PW28 PW TSSOP 28 50 530 10.2 3600 35

MSP430G2553IN20 N PDIP 20 20 506 13.97 11230 4.32
MSP430G2553IPW20 PW TSSOP 20 70 530 10.2 3600 35
MSP430G25531PW20 PW TSSOP 20 70 530 10.2 3600 35
MSP430G25531PW28 PW TSSOP 28 50 530 10.2 3600 35
MSP430G2553I1PW28 PW TSSOP 28 50 530 10.2 3600 35

Pack Materials-Page 5



MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AW | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 (18.92) | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

\ 5 0.015 (0,38)
—T 0.200 (5,08) MAX

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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MECHANICAL DATA

PW (R—PDSO—G28)

PLASTIC SMALL OUTLINE

- jf%ﬁ? 6070 @
HAAHAAAAAARS f o
410 6,60 e // /\—\\

\
[

i /
[
!V |
t Cage Pﬂi )
N [025 //

l

EEEEEEERELEED

0_g* o -
T B 0,75
9& 0,50
/ \ [y \
vy A . Seating Plone ¥, _J['| al
0,15 -J N
L 1,20 MAX 00 O,WO

4040064-7/G  02/1

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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LAND PATTERN DATA

PW (R—PDSO—-G28) PLASTIC SMALL OUTLINE

Example Board Layout Stencil Openings
Based on a stencil thickness

of .127mm (.005inch).

26x0,65

L—=~

I~ 26x0,65 ——I I<—

Example

]

I

;/_____Nﬂl Soldermask Defined Pad
P2 -

Example

\

/ = Ider Mask Opening
,'/ / S.{\)(See Note E)

! !

\ | j

\ 1,6 — _»|__ /—Pad Geometry

\ ,

‘\ 0,07 All Around /'
\\\ ’/,
~.. -
N~——— - —
4211284-6/G  08/15
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 design.
D. 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 other stencil recommendations.
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWO0O020A

SMALL OUTLINE PACKAGE

PIN 1 INDEX AREA
18X -0.65
R 20
1 == )
== -
—
—
2X
6.6 5.85
64 —
NOTE 3
—
—
o
10 g e et
- J 11
20X 0.30
E 45 0.19
4.3

./'

&-«/\ (0.15)TYPjr
SEE DETAIL A

GAGE PLANE

DETAIL A
TYPICAL

4220206/A 02/2017

NOTES:

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

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153.

(G20 w N
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EXAMPLE BOARD LAYOUT
PWO0O020A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

20X(1.5) SYMM
|1 ‘ r ¢ (R0.05) TYP
oo [ | e
b |

|
) |

|
e |

L

18X (0.65) — -

-

)
1]
1)

o | ]

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK METAL UNDER SOLDER MASK
oPEN|NG\ METAL SOLDER MASK OPENING
777777777777 .
|
|

T EXPOSED METAL

*H‘* 0.05 MAX *j 0.05 MIN

EXPOSED METAL

ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED) SOLDER MASK DETAILS

4220206/A 02/2017

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
PWO0O020A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

20X (0.45)

f

e
-

aai

SYMM

=
[N

20X (1.5) SYMM
i j | r ¢ (R0.05) TYP
| |
|
|
|
|
|
4
|
|
|
|
|
|
|

[ ]
1]
]
o

R

L— (5.8) —J

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

4220206/A 02/2017

NOTES: (continued)

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

PW (R—PDSO—G20)

PLASTIC SMALL OUTLINE

Example Board Layout _—
Based on a stencil thickness
of .127mm (.005inch).
—=| [=—18x0,65 20x0,25
~1,55
5,6 5,6
<N
/ \\___//
/ 18x0,65 -
/
,./ Example
| Non Soldermask Defined Pad
/ /x// ™. Example
| ~. Solder Mask Opening
é/ N\, (See Note E)
/ —1=—0,3 X\
/ A \
| Ak |
\ ] /
\ '] 6 7~ Pad Geometry
\ == /
\‘\ 0,07 /'I
\._ All Around.”
~.. 7
N~ - —
4211284-5/G  08/15
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 design.
D. 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 other stencil recommendations.
E.

Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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GENERIC PACKAGE VIEW
RHB 32 VQFN - 1 mm max height

5x 5, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

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

4224745/A
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PACKAGE OUTLINE
RHBO0O32E VQFN - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
214 Fe ]
____ A
PIN 1 INDEX AREA—]
7 e

= e e el ey e P =

0.00
2X|3.5
| [13.45+0.1 ——,
9 4 | 4 16
28X [0.5] h U U UIU U U JJ
-5 | = C
-2 ‘ -
D) i -
2X :) 33 C
2] D) | ]
D) | -
D) ‘ -
_ 1:7\ i C
alalalalialalalin
32 ‘ 25
PIN 1 ID SYMM
(OPTIONAL) 39X 8.2

SIDE WALL DETAIL
OPTIONAL METAL THICKNESS

17

EXPOSED
THERMAL PAD

SEE SIDE WALL
DETAIL

SYMM

ot

L 32X

24

0.3
0.2

0.1® |C|A|B
0.050 |C

&

ﬁ (0.2) TYP

I
.

—

\.‘ .‘/

[

4223442/B 08/2019

NOTES:

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

per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
RHBO0O32E VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RHBO0O32E VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 33:

75% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:20X
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NOTES: (continued)

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