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MSP430F20X1 F20X2 F20X3
- 1.8V-3.6V - (USD), SPI
- IZC(MSP43OX20X2 MSP430X20X3)
- IMHz 2.2V 200 pA -
- 0.5 pA -
- (RAM ) 0.1 uA
e 5 - Spy-Bi-Wire
- lus -
e 16 , 62.5ns MSP430F2001 1KB+256B FLASH
- 128B RAM
- 16MHz 4 MSP430F2011 2KB+256B FLASH
+1% 128B RAM
- MSP430F2002 1KB+256B FLASH
- 32kHz 128B RAM
- MSP430F2012 2KB+256B FLASH
- 2 / 16 128B RAM
Timer A MSP430F2003 1KB+256B FLASH
- , 128B RAM
A/D (MSP430X20X1) MSP430F2013 2KB+256B FLASH
- 128B RAM
10 200-ksps  A/D
(MSP430X20X2) - :14 TSSOP(Plastic Small-Outline
- PGA 16 Thin Package) ,14  PDIP(Plastic Dual
> - A/D(MSP430X20X3) Inline Package) ,16 QFN
MSP430 TI
. , MSP430
CPU 16 16
. (DCO) lus
MSP430x20xx / 16
10 TI/O MSP430x20x1 MSP430x20x2 MSP430x20x3
( SPI 12C) 10 A/D (MSP430x20x2) 16 >- A/D
(MSP430x20x3)
, A/D
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Ta 14 TSSOP 14 DIP 16 QFN
(PW) N) (RSA)
MSP430F2001IPW MSP430F2001IN MSP430F2001IRSA
MSP430F2011IPW MSP430F2011IN MSP430F2011IRSA
MSP430F2002IPW MSP430F2002IN MSP430F2002IRSA
40 -8 MSP430F2012IPW MSP430F2012IN MSP430F2012IRSA
MSP430F2003IPW MSP430F2003IN MSP430F2003IRSA
MSP430F2013IPW MSP430F2013IN MSP430F2013IRSA
MSP430F20x1

PW or N PACKAGE

Voo |I

P1.0TACLKIACLKICAD [T 2

p1macicat
p1.2maticaz I
P1.3icaouT/CA3 O

P1 4/smoLKicadmek M
P1 &mancAsTMS

P1OMACLK/ACLKICAD [
1 1maoicAl [

2
p12maticaz] 3
4

p1.31cAcUTICA3 ]

(TOP VIEW)
10 140 vssg
13 M XINP2 GITAT
3 12 [ xouTP27
4 11 [ TEST/SBWTCK
5 10 [0 RST/NMISBWTDIO
3 9|1 P1.7/CAOUTICAT/TDO/TDI
7 8 [0 Pi.6TATCAGTDITCLK
[&] w
[ ] W -]
= 2 = =
| e I s T s Y e |
[w]
1 M g2 xave2ema
-
' 511 ] XOUTIP2.7
] 1
3 1 10 | TEST/ISBWTCK
5 7 5 [] RST/NMI/'SBWTDIO
| NN R SR S R (—
52 32E
T g £ 8
S8 EE
¥ & © I
o2 £ O
a - 2
o M~
=
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MSP430F20x2
PW or N PACKAGE
(TOP VIEW)
vec M 10O 14 M vsg
P1.0MACLK/ACLK/AD [ 2 13 [M xiNP2.6TAT
P1.1Taoal O 3 12 [ xouTiP2.7
p12mataz [ 4 11 M TEST/SBWTCK
P1.3/ADC10CLK/A3NVREF-NeREF- [T} 5 10 [D RST/NMUSBWTDIO
P1 4/SMCLKIAANREF+VeREF+TCK [T 6 9 [0 P1.7/AT/SDISDATDOITDI
P1&TANAESCLKTMS O 7 a [0 P1.6TAI/ABISDOISCLTDITCLK
] Q o g{
L & e
88 %
RN TR
promaciacuosn ([l T T 12 ] aNF2ETAl
pramavarl]2 i1 ] xouTez?
p1amanazl] 3 i_ _;'“: ] TEST/=mWTCK
PILYADCI0CLIAYWREF-neRer- [ 4 ;"; g [) IETmMIsEWTDG
L T ] 5 é
SEEg
5458
T E g
W = o
S5 E
i g % =
E z &
i 2
@ o
MSP430F20x3
PW or N PACKAGE
(TOP VIEW)
vece @10 14 [T vsg
P OTACLK/ACLK/AD+ [T 2 13 Il XINIP2 6/TA1T
P1.1TADIAD-/A4+ [T] 3 12 [M xouTiP27
P12mAalA1+A4- [T 4 11 [M TEST/SBWTCK
P'I.BNREFIM—[[ 5 10 [T] RST/NMISEWTDIO
P1asMcLKA2+Tek [ 6 9|0 P1.7/A3-/SDUSDATDOMOI
P1.5mANA2-scLkmvs [ 7 61 P16TAUA3+/SDOISCLTDITCLK

388 3

223 %

e T e B e B e
C 15 14

P1.0mACLK/ACLIGAD+ (] 1 R 12 ] XINFP2.6/TA1
1
P1Amagac—aa+l] 2 1 11 [] xouTP2.7
1 i
P12TAUAI+HAL-[] 3 L | 10 [ TEST/ISBWTCK
p1.avreral-[ 4 ;--; 9 [] RSTINMI/SBWTDIO
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MSP430F20X1
) ] P2x &
WCC V35 P1.x & JTAG XINIXOUT
a8 2
U 2 A W Y H
E XIN + A xout E
H ACLK ) Port P1 Port P2 :
b | gasic cock| ? Flash RAM Comparator !
[} System+ _A alo 210 L]
H P SMCLK Interrupt Interrupt H
b 2kB 128B o -F []
] g channel capability, capability, 1
) 1kB 128B A 1
H MCLK input mux J feullupidown] fpull-upidown H
: resistors resistors :
: :
) 16MHz MAB '
» CPU 1
! incl. 16 H
H Registers VDB H
§ ]
) ]
) 1
1 ]
: Emulation :
= (2BP) :
] Watchdog Timer_A2 1
H ITAG Brownout WDT+ H
: Interface Protection 2CC :
: 15M16Bit FRegisters :
H SpyBi Wire H
» 1
§ ]
) ]

Lasrascsscsscscsscscsssshersssrrerrersersesessesessessaneaaaaanaaaad

RST/NMI
1/0
MSP430F20X2
; g P2.x &
VCC vss PIX&JTAG Lo i
8
- an an - - - - o s
b XIN ‘ + XouT H
. ) AcLk ADC1D Port P1 Port P2
N i Flash RAM 210 210 H
ySlEm+ 104t
) i t 1
P SMOLK T g 1288 2 Channels C'g;rl;h'l'if c';;r,;ﬁl"if
MCLK k8 1288 Avioscan | fputuprdown| Joul-upiaonn
H resistors resistors H
] 1
16MHz MAB
CPU
H incl. 16 v
' Registers MDB L
: Emulation :
H (2BPF) usl H
L} n
[ \Watchdog Timer_A2 []
! JTAG Brownout WDT+ Universal H
: Interface Protection 2CC Serial :
: 15/16-Bit Registers Interface :
H Spy-Bi Wire SPI, 12C H
] [ ]
[ ] [ ]
[} T [ ]
(I an am = am am am R
RSTINMI
1/0
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MSP430F20X3
VGG V38 P1x & JTAG XIE?;E)&UT
g e
XN + + XOUT : : i
: :
Port P1 Port P2
H Sasic Clock P ACLK e A SD16_A H
System+ 160it 8110 210
P SMCLK 2B 1228 Sigma- Interrupt Interrupt
1kB 1288 DetiaA/p | | c@pabiliy, |} capability,
v "o
' 16MHz MAB '
CPU
incl. 16
Registers MDB
[ ] ]
Emulation
(2BF) usl
Watchdog Timer_A2
JTAG Brownout WDT+ Universal
Interface Protection 2CC Serial
! 15f16-Bit Registers Interface !
Spy-Bi Wire SFI, 12C
LS - T. - - e’
RETINMI
/0
MSP430F20X1
PWN | RSA
1/0
/0 / A TACLK /ACLK
P1.0/TACLK/ACLK/CAO 2 1 1/0
/ CAO0
/0 / A :CCI0A ;
P1.1/TAO/CA1 3 2 1/0
OouTo / CAl
/0 / A :CCI1A ;
P1.2/TA1/CA2 4 3 1/0
OUT1 / CA2
P1.3/CAOUT/CA3 5 4 1/0 /o / /CA3
/0  /SMCLK / CA4 /
P1.4/SMCLK/C4/TCK 6 5 1/0
/o / A OouTo / CAS
P1.5/TAQ/CA5/TMS 7 6 1/0 /
/o / A OUTI1 / CA6
P1.6/TA1/CA6/TDI/TCLK 8 7 1/0 /
P1.7/CAOUT/CA7/ /o / CA7 /
9 8 1/0
TDO/TDIt /
XIN/P2.6/TA1 / /0 / A OUTI1
13 12 1/0
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XOUT/P2.7 12 11 I/0 / /0
RST/NMI/SBWTDIO 10 9 I / (Spy-Bi-Wire)
JTAG . /
TEST/SBWTCK 11 10 1
(Spy-Bi-Wire)
VCC 1 16
VSS 14 14
NC NA 13 15
QFN Pad NA VSS
1 TDO/TDI JTAG
2 XOUT/P2.7 P2SEL.7 R
MSP430F20X2
PWN | RSA
1/0
/0 / A TACLK /ACLK
P1.0/TACLK/ACLK/AO 2 1 1/0
/ADCI10 A0
/0 / A CCIOA ;
P1.1/TAO/A1 3 2 1/0
OuTo /ADC10 Al
/0 / A CCI1A ;
P1.2/TA1/A2 4 3 1/0
OUT1 //ADC10 A2
/0 / ADCI10 / ADC10
P1.3/ADC10CLK/
5 4 I/0 | A3/ ADCI10 / ADC10
A3/VREF-/VeREF-
/0 /SMCLK /ADC10 A4/
P1.4/SMCLK/A4/VREF
6 5 1I/0 | ADC10 /ADC10
+/VeREF+/TCK /
/0 7/ A OuUTO0 /ADC10
P1.5/TAO/A5/ A5/ SPI 12C
7 6 1/0
SCLK/TMS SPI / S
/0 / A :CCI1B ;
P1.6/TA1/A6/SDO/SC g ; 1o :OUT1 /ADC10 A6/SPI
L/TDI/TCLK 12C /
/0 / CA7 /
P1.7/A7/SDI/SDA/TDO
9 8 1/0 / /SPI 12C
/TDIt
639 C 0571-88800000 50 0571-89908080 6
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/ /0 / A OUT1
XIN/P2.6/TA1 13 12 1/0
XOUT/P2.7 12 11 I/0 / 1/0
/ (Spy-Bi-Wire)
RST/NMI/SBWTDIO 10 9 1
JTAG . /
TEST/SBWTCK 11 10 1 o
(Spy-Bi-Wire)
VCC 1 NA
VSS 14 NA
DVCC NA 16
AVCC NA 15
DVSS NA 14
AVSS NA 13
QFN Pad NA VSS
1 TDO/TDI JTAG
2 XOUT/P2.7 P2SEL.7 s
MSP430F20X3
PW,N | RSA
I/0
/0 / A TACLK /ACLK
P1.0/TACLK/ACLK/AO 2 1 1/0
/SD16_A A0
/0 / A :CCI0A ;
P1.1/TAO/A0-/A4+ 3 2 1/0
:OUTO /SD16_A A0/ SD16_A A4
P1.2/TA1/A1+/A4- 4 3 10 /0 / A :CCI1A ;
:OUT1 /SD16_A Al/SD16_A A4
1/0 / / /
P1.3/VREF/A1- 5 4 1/0
SD16_A Al
/0 /SMCLK // SD16_A A2/
P1.4/SMCLK/A2+/TCK 6 5 1/0
/0 / A OuTo /SD16_A
P1.5/TA0/A2-/SCLK/ . 6 o A2/ ADC10 A5/SPI  12C
TMS SPI / R
/0 / A :CCIIB R
P1.6/TA1/A3+/SDO/S g ; o :OUT1 /SD16_A A3/SPI
CL/TDI/TCLK 12C /
P1.7/A3—-/SDI/SDA/ 9 g o /0 /SDl16_A A3/
TDO/TDIt / /SPI
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XIN/P2.6/TA1 13 12 1/0 / /0 / A OUT1
XOUT/P2.7 12 11 1/0 / 1/0
/ (Spy-Bi-Wire)
RST/NMI/SBWTDIO 10 9 I
JTAG . /
TEST/SBWTCK 11 10 1 o
(Spy-Bi-Wire)
VCC 1 NA
VSS 14 NA
DVCC NA 16
AVCC NA 15
DVSS NA 14
AVSS NA 13
QFN Pad NA VSS
TDO/TDI JTAG
XOUT/P2.7 P2SEL.7 ,
- | | poro
MSP430 CPU 16 , | | SPRI
, 7 | | SR/CG1/R2
4 | | CG2/R3
CPU 16 | | rd
CPU RO-R3 ,
| | RS
, cPU | | ®s
,CPU | | R7
| |
| |
3 7 51 I I
1 3 | | R13
2 | | R14
| | RI15
639 C 0571-88800000 50 0571-89908080 8
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1
, - e.g ADD R4, RS R4+R5 - R5
e.g CALL RS PC - (TOS),R8 - PC
, e.g INE 7=0
2
S D
- - Mov Rs, Rd Mov R10 ,R11 R10-R11
- - Mov X(Rn),Y(Rm) Mov 2(R5),6(R6) M(2+R5) - M(6+R6)
( PO
- - Mov EDE,EONI M(EDE) - M(TONI)
- - Mov &MEM, &TCDAT M(MEM) - M(TCDAT)
- - Mov @Rn, Y(Rm) Mov @R10, Tab(R6) M(R10) - M(Tab+R6)
M(R10) - R11
- Mov @Rn+, Rm Mov @R10+,R11
R10+2 - R10
- Mov #X, TONI Mov #45,TONI 45 - M(TONI)
ceg7> ccpe-
MSP430 5
MSP430 6 ,
- AM
- 0 LPMO
-CPU
-ACLK  SMCLK
-MCLK
- 1 LPM1
-CPU
-ACLK  SMCLK
-MCLK , ,DCO
- 2 LPM2
-CPU
-MCLK  SMCLK
-ACLK
-DCO
- 3 LPM3
-CPU
-MCLK  SMCLK
-DCO
-ACLK
- 4 LPM4
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-CPU
-MCLK  SMCLK
-ACLK
-DCO
OFFFFh-OFFCOh 16
OFFFEH OFFFFH CPU LPM4
PORIFG
RSTIFG
WDTIFG Reset OFFFEh 31( )
FLASH KEYV
PC (1) (2
NMI NMIIFG ()
OFIFG
FLASH ACCIFG ) OFFFCh 30
( 2&4) )
OFFFAh 29
OFFF8h 28
At CAIFG( 3 OFFF6h 27
(MSP430F20X1) ( )
WDTIFG OFFF4h 26
A2 TACCRO CCIFG( 3) OFFF2h 25
TACCRI1 CCIFG OFFFOh 24
A2 TACCR2 CCIFG
TAIFG( 2&3)
OFFEEh 23
OFFECh 22
ADCI10 ADC10IFG( 3) OFFEAh 21
(MSP430F20X2)
SD16CCTLO
SD16_A SD160VIFG,
(MSP430F20X3) SD16CCTLO SD16IFG
( 2&3)
UsSlI USIIFG, USISTTIFG
(MSP430F20X2, ( 2&3) OFFE8h 20
MSP430F20X3)
P2IFG.0-P2IFG7
P2 ( 26:3) OFFE6h 19
P1IFG.0-P1IFG7
P1 ( 268:3) OFFE4h 18
OFFE2h 17
OFFEOh 16
( 5) OFFDEh...OFFCOh 15...0
1 CPU (Oh-1FFh) Reset

AW

()
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5 OFFDEh-OFFCOh

MSP430 >

1&2
Bl 7 5 5 4 3 2 1 0
Oh ACCVIE HNMIE OFIE WDTIE
rw-0 rw-0 -0 rw-0

WDTIE: >
OFIE:
NMIIE: ()
ACCVIE: FLASH

Hbhk 7 ] 5 4 3 2 1 0

01h

1&2
Bl 7 6 5 4 3 2 1 0
02h NMIIFG RSTIFG PORIFG OFIFG WOTIFG
-0 rw-{0) rw-[1) -1 -0}

WDTIFG ( ) Vee RST/NMI
OFIFG
RSTIFG RST/NMI ,VCC
PORIFG
NMIIFG RST/NMI

Hidaf 7 6 5 4 3 2 1 0

03h
Irw:
w-0,1 PUC
w-(0,1) POR
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MSP430F200X MSP430F201X
1KB 2KB
FLASH OFFFFh-OFFCOh OFFFFh-OFFCOh
FLASH OFFFFh-OFCO00h OFFFFh-0F800h
256 Byte 256 Byte
FLASH 010FFh-01000h 010FFh-01000h
128 Byte 128 Byte
RAM
027Fh-0200h 027Fh-0200h
16 01FFh-0100h 01FFh-0100h
8 0FFh-010h OFFh-010h
8 SFR 0Fh-00h 0Fh-00h
FLASH
FLASH JTAG,Spy-Bi-Wire CPU .CPU .
« FLASH n ( 512 ) 4 (A,B,C,D, 64 )
- 0-n
- A D 0-n
- A
s CPU
MSP430x2xx Family User’s Guide
32768Hz ,
DCO lus
- ACLK, 32768Hz
- MCLK, CPU
- SMCLK,
DCO A
DCO
CALBC1 1MHz 1 010FFh
1MHz =
CALDCO_1MHz 1 010FEh
CALBC1 8MHz 1 010FDh
8MHz =
CALDCO_8MHz 1 010FCh
CALBC1 12MHz 1 010FBh
12MHz =
CALDCO_12MHz 1 010FAh
CALBC1 16MHz 1 010F9h
16MHz =
CALDCO_16MHz 1 010F8h
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1/0
1 8 T1/O-Pl 2 1/0-P2
/0
b >
e Pl P2
-
- /O
WDT+
(WDT+)
A2
A2 2 16 / A2
PWM A2 /
A2
MSP430F20X1
PW,N RSA PW,N RSA
2-P1.0 1-P1.0 TACLK TACLK
ACLK ACLK
SMCLK SMCLK
2-P1.0 1-P1.0 TACLK INCLK
3-P1.1 2-P1.1 TAO CCI0A 3-P1.1 2-P1.1
ACLK( ) CCIOB 7-P1.5 6-P1.5
Vss GND CCRO TAO
Vee Vee
4-P1.2 3-P1.2 TA1 CCI1A 4-P1.2 3-P1.2
CAOUT( CCIIB 8-P1.6 7-P1.6
Vss GND CCRI TAl 13-P2.6 12-P2.6
Vee Vee
MSP430F20X2, MSP430F20X3
PW,N RSA PW,N RSA
2-P1.0 1-P1.0 TACLK TACLK
ACLK ACLK
SMCLK SMCLK
2-P1.0 1-P1.0 TACLK INCLK
3-P1.1 2-P1.1 TAO CCIOA CCRO TAO 3-P1.1 2-P1.1
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7-P1.5 6-P1.5 ACLK( ) CCIOB 7-P1.5 6-P1.5
Vss GND
Vee Vee
4-P1.2 3-P1.2 TAl CCI1A 4-P1.2 3-P1.2
8-P1.6 7-P1.6 TAl CCIIB 8-P1.6 7-P1.6
Vss GND CeRI Al 13-P2.6 12-P2.6
Vee Vee
A+ MSP430F20X1
A/D
USI (MSP430F20X2 MSP430F20X3)
SPI 12C
ADC10 (MSP430F20X2)
ADC10 10 A/D 10 SAR
DTC
SD16_A (MSP430F20X3)
SD16_A 16 16 sigma-delta
ADC 0 ADC10CTLO 01B0Oh
ADCI10
(MSP430F20X2 ) ADC 1 ADC10CTLA1 01B2h
ADC ADC10MEM 01B4h
SD16CTL 0100h
SD16_A 0 SD16CCTLO 0102h
(MSP430F20X3) SD161V 0110h
0 SD16MEMO 0112h
/ TACCRI1 0174h
/ TACCRO 0172h
TAR 0170h
A / TACCTL1 0164h
/ TACCTLO 0162h
TACTL 0160h
TAIV 012Eh
FLASH 3 FCTL3 012Ch
FLASH FLASH 2 FCTL2 012Ah
FLASH 1 FCTL1 0128h
/ WDTCTL 0120h
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ADC10 (MSP430F20X2) ADC10AE 04Ah
SD16_A SD16INCTLO 0BOh
(MSP430F20X3 ) SD16AE 0B7h
usl USICTLO 078h
usl usl USICTL1 079h
(MSP430F20X2 usl USICKCTL 07Ah
MSP430F20X3) usl USICNT 07Bh
usl USISR 07Ch
A CAPD 05Bh
(MSP430F20X1) CACTL2 05Ah
CACTL1 05%h
BCSCTL3 053h
BCSCTL2 058h
BCSCTL1 057h
DCO DCOCTL 056h
P2 P2REN 02Fh
P2 P2SEL 02Eh
P2 P2IE 02Dh
P P2 P2IES 02Ch
P2 P2IFG 02Bh
P2 P2DIR 02Ah
P2 P20UT 02%h
P2 P2IN 028h
P1 PIREN 027h
P1 PISEL 026h
P1 P1IE 025h
P1 P1IES 024h
Pl Pl P1IFG 023h
P1 PIDIR 022h
P1 P10OUT 021h
P1 P1IN 020h
SFR 2 IFG2 003h
SFR 1 IFG2 002h
SFR 2 1E2 001h
SFR 1 IE1 000h
V-V 8 ittt -03-4.1V
........................................................................................... -0.3 = Vcet0.3V
.......................................................................................... +2mA
( ) 55 —150
( ) 40 -85
639 0571-88800000 50 0571-89908080 15
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Vss JTAG Ve
TEST
MIN  NOM MAX | UNITS
Supply voltage during program execution, Ve 18 36 W
Supply voltage during program/erase flash memory, Voo 22 36 W
Supply voltage, Vgg 0 W
Operating free-air temperature range, Tg, -40 85 °C
VCC =18V,
Dity Cycle = 50% +10% de 6
) . Voo =27V,
Processor frequency fgysTEM (Maximum MCLK frequency) DETS Cycle = 50% +10% dec 12| MHz
Vo233V,
Duty Gycle = 50% +10% de 16
1 MSP430 CPU MCLK
2
Legend:
16 MHz
Supply voltage range,
" during flash memaory
% / programming
] 12 MHz
&
c
2 Supply voltage range,
E{ / during program execution
L
5§ emmz
w
==
/ -
1.8V 22V 2TV 33V 36V
.FLASH VvCC 2.2V
1
( Vce)
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PARAMETER TEST CONDITIONS vCC MIN  TYP MAX | UNIT
fDCO = MCLK = fsmeLk = TMHz, facLk = 32,768Hz,
Acii AM Program executes in flash, 22v 220 270
1AM, 1MHz ive mode (AM) | posCTL1 = CALBC1_1MHz, WA
' curent (IMHz) | 5ooCTL = CALDCO. 1MHz, Ny 00 370
CPUOFF =0, SCG0 =0, SCG1 =0, OSCOFF =0
fDCO = fMCLK = fSMCLK = IMHz, facL Kk = 32.768Hz, |, 190
Acti AM Program exscutes in RAM, :
1AM, 1MHz ive mode (AM) | gegeT) 1= CALBCY 1MHz, "
' curent (IMHz) | heoceTL = CALDCO MMz, ny 260
CPUOFF =0, SCG0 =0, SCG1 =0, 0SCOFF =0
fCLE = fsmeLK = facLk = 32,768Hz/8 = 4,096Hz, _
. 500 = 0Hz, 22V 12 3
1AM 4kHz Active 1"?I?He (AM) Program executes in flash, uA
current (3kHz) | SELMx = 11, SELS =1, DIVMx =DIVSx = DIVAX=11, | 3y 16 4
CPUOFF =0, SCGO0 = 1, SCG1 =0, OSCOFF =0 '
_ fMCLK =fsMCLK =fDcojo, 0)= 100kHz, facLk =0Hz | 25y 37 50
! Active mode (AM) | Program executes in flash, A
AMI00KHZ  cirent (100kHz) | RSELx = 0, DCOx =0, Y 0 e a
CPUQFF =0, SCG0 =0, SCG1 =0, OSCOFF = 1
1 0V Vcc
2 CC4V-T1A SMD 9PF
9pF
VCC
5.0 an
A |
f =16 MHz
« 4.0 DCO — % Tp=85C
|E L : 20
L ] Ty =350
§ 30 / E
£ - 7 E
51 / S .o Vi = 3V
8 foco=12MHz o )
2 20 " % Ta=#5°C
] =
E // E " / Ta=2%°C
10 foco=8MHz / N
foco=1MHz /’1"“'“1II
m—
| ‘ 0.0 :
0.0 0o 4.0 B0 12.0 16.0
1.5 20 25 3.0 35 4.0 fnco = DCO Frequancy = MHz
Vcc - Supply Voltage - V
2 VS VCC Ta=25 3 VS DCO
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Vce
PARAMETER TEST CONDITIONS VCC MIN  TYP MAX | UNIT
fMCLK = OMHz,
= = 22V 65 80
Low-power mode ;SMCUE fbco = 1Mkz.
ACLK = 32,768Hz,
LMD, Mz O (LPMO) current, | gESEn 12 CALBCT_1MHz, RA
see Note 3 DCOCTL = CALDCO_1MHz. 3V 85 100
CPUOFF=1,SCG0=0,3CG1=0, OSCOFF =0
fMCLK = OMHz,
Low-power mode | fSMCLK = cho(u: 0y = 100kHz, 22V 3 48
ILPnMolookHz 0 (LPMO) current, | facLi = 0Hz, ' pA
' see Note 3 RSELx=0,DCOx=0, 3v a1 52
CPUQFF =1, SCG0 =10, 3CG1 =0, OSCOFF =1
fcLk = fsmoLk = OMHz, fpco = TMHz,
Low-power mode | oo i = 32,768Hz, 22V 22 29
I Pz 1 {LPM2) current, | BCSCTL1=CALBC1_1MHz, 1A
see Mote 4 DCOCTL = CALDCO_1 MHz, 3y 25 32
CPUOFF=1,SCG0=0, 5CG1=1,0SCOFF=0
Ta =-40°C 0.7 12
Tp =25°C 22V 07 1.0
Low-power mode | fpco = facLk = fspcLx = OMHz, T 14 >3
L PN LEXT 3 (LPM3) current, | facik = 32,766Hz, A~ : - uA
' see MNote 4 CPUOFF=1,5CG0=1,8CG1=1, Tp =-40°C 09 1.2
OSCOFF=0 Tp=25°C 3v 09 12
Tp = 85°C 16 28
Ta =-40°C 0.4 07
Tp =25°C 22V 05 07
Low-power mode |fpoo = f‘MC_LK =famcLk = OMHz, _ T T T
ILPM3VLO 3 current, (LPM3) | facik from internal LF ascillator (VLO), A~ : - uA
- see MNote 4 CPUOFF=1,5CG0=1,8CG1=1, Tp =-40°C 05 09
OSCOFF=0 Tp=25°C 3v 06 09
Tp = 85°C 13 18
Low-power mode | DCO”TMOLKC - ISMCLK =0z, | TA= 4070 0.1 05
ILPM4 :J:il‘gl}gurrem, CPUOFF = 1, SCG0 = 1, SCG1 =1, Ta=25°C | 22vi3V 01 05| pA
OSCOFF =1 Ta =85°C 038 15
1 Vss  Vcee
2 CC4V-T1A SMD 9PF 9pF
SMCLK WDT
4 ACLK WDT
5
-P1& P2
PARAMETER TEST CONDITIONS VCC MIN  TYP MAX | UNIT
. o 0.45 075 | Ve
ViTs Positive-going input threshold 5oV 100 165
voltage Y
3V 135 225
) o 025 055 | Voo
Vit Negative-going input threshold SV 055 120
voltage Y
kAT 0.75 165
Vhys lnpl..lt.vol.tage hysteresis (V|T+ - 22V 02 1.0 v
Y VIT-) 3V 03 10
) For pull-up: VN = Vesg;
Rpull Pull-up/pull-down resistor For Eull—dzwnl:r:l\fm ;S\S, oc 20 35 50 | k@
Cj Input Capacitance VIN=VssorVee 5 pF
639 C 0571-88800000 50 0571-89908080 18
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-P1&P2
VCC
T(int)
P1,P2 2.2V/3V 20 ns
1 T(int) T(int)
VCC
likg(Px.x) 1&2 2.2V/3V 150 nA
1 Vss Ve
2. /
-P1&P2
PARAMETER TEST CONDITIONS vCcC MIN TYP MAX UNIT
l{OHmax) = —1-5 mA (see Notes 1) 22V Vo025 Ve
v High-level output l{OHmax) = -6 mA (see Notes 2) 22V Veoe-0.6 Voo y
OH voltage l{OHmax) = 1.5 mA (see Notes 1) 3V |Voc02s Ve
l{OHmax) = -6 mA (see Notes 2) 3V Vee-06 Ve
l{OLmax) = 1.5 mA {see Notes 1) 22V Vag Vgg+l 25
v, Low-level output l{OLmax) = 6 mA (see Notes 2) 22V Vss Vgs+0.6 v
oL voltage l{OLmax) = 1.5 mA (sse Notes 1) v Vss Vggt25
l{OLmax) = 6 mA (see Notes 2) 3V Vgg Vggt0 6
1. IOHmax’ IOLmaX ilzmA’
2. IOH max ° IOLmaX i48mA >
-P1&P2
Vee
£ P1.4/SMCLK, CL = 20 pF, RL =1 | 2.2V 10 MHz
Px.
i ( ) k( 1&2) 3V 12 MHz
£ P2.0/ACLK, P1.4/SMCLK, CL = 20 | 2.2V 12 MHz
Port_CLK
PF( 2 3V 16 MHz
1 0.5KQ Vee  Vss ,
2 Vec 10 90
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-P1&P2
30.0 - | | s0.0 T T
o e - -
£ 250 -
E /,.-"" % 400 <
S 200 /| Ta = 85°C = //’#‘_ Th = B5°C
= g
S / g ™ /
- =
H 150 / E /
: 200
% 10.0 E ;'{
] i
,'% 5.0 F 104
3 8
0.0 0.0
0.0 0.5 1.0 1.5 20 25 00 BE 10 1E 2D 2% 30 38
Vi = Low-Lewel Dutput Voltage = Wi - Low.-Lowel Cutput Valtage - ¥
4 €07~ VS 5 “€0”” VS
o0 - oo T
o Voo =22V < Vog =3V
£ 2k E Pi7
H H
E =50 E =100
3 /"
é 10.0 % 200 ;
S / ] 7
: x/ ; /
2 150 £ =300
g // f Ty = B5C /
g T = B5°C 2
= -0 l - = a0
1 i
& E Ty = 25C
= Ta=25C = |
-25.0 =500 1 |
0.0 0.5 1.0 15 0 5 a0 05 10 15 20 25 3o 35
Vigy — High-Lewel Cutput Voltags - W Ve - High-Lewvel Cutput Valtage - W
6 s & 1 R4 VS 7 s & 1 E a4 VS
POR/ 1&2
PARAMETER TEST CONDITIONS vCcC MIN  TYP MAX | UNIT
Ve start) (see Figure 8) dVeofdt 3Vis 0.7 =V(B IT-) Ay
V(B IT-) {see Figure 8 through Figure 10) dVeofdts 3Vis 1.71 A
Vhys(B_IT-)  (see Figure 8) dVeefdt= 3Vis 70 130 180 '
td{BOR) {see Figure 8) 2000 us
Pulse length needed at RST/NMI pin
K{reset) to accepted reset internally 22VBV 2 ns
1 rownout Icc .V(B_IT-)+Vhys(B_IT+)<1.8V
2 VCC=V(B_IT-)+Vhys(B_IT+) Td(BOR) .DCO
VCC=VCC(MIN),VCC(MIN)
639 C 0571-88800000 50 0571-89908080 20
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F 3
VCC I e e
Vi _
ys(B_IT-)
B K e R S
Vie_ir)|
oo £ P e LY.~
F 3
1 i
0 ’ =
» < td(BOR)
8 POR/Brownout VS
POR/Brownout BOR
v I !
2 T 35(:_‘5 I t_p_w_ _______ "
Vee=3V
Typical Conditions | \
= 1.5 1 == | 1
_ %r-“’ | :
o
L iy i i
5 / v | !
= 05 ) CC{drop) [~~~ :": P
| d o b
0 i i i i >
0.001 1 1000 > L
. Tns . 1ns
thw — Pulse Width - s tpw — Pulse Width - us
9 VCC VCC(drop) POR/Brownout
Veca < Tow >,
2 T T T T 3v- i I
Vec=3V | |
* 1.5 Typical Conditions : :
= L1 \‘q L] : :
£ 4 / g : :
S v | |
O .
= 05 CC(drop) i
|
i
0 >
0.001 1 1000 Pt >
tpw — Pulse Width — s tpw — Pulse Width - ps
10 VCC VCC(drop) POR/Brownout
DCO
e RSELx RSELx+1 RSELx=0
RSELx=1
e DCO DCOx Sdco
- MODx 32 DCOCLK  fpcowrseLpco+)  fbcorseL,peo)
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f _ 32x fDCO(RSEL,DCO) x fDCO(RSEL,DCO+1)
average
MOD x fDCO(RSEL,DCO) +(32—-MOD)x fDCO(RSEL,DCOH)

DCO

PARAMETER TEST CONDITIONS VCC MIN  TYP MAX | UNIT

RSELx < 14 1.8 gl W

Vee Supply voltage range RSELx =14 22 36|V

RSELx =15 30 gl W
fDCo0.0) DCO frequency (0, 0) RSELx=0,DCOx=0, MODx=0 22Vi3v 008 014 | MHz
DCcoin.3) DCO frequency (0, 3) RSELx=0,DCOx=23, MODx=10 22VI3V 0.07 0.17 | MHz
DCO(1,3) DCO frequency (1, 3) RSELx=1,DCOx=23, MODx=10 22VI3V 0.10 0.20 | MHz
DCo2,3) DCO frequency (2, 3) RSELx =2 DCOx=3, MODx=0 22NVBY 0.14 028 | MHz
DCo3.3) DCO frequency (3, 2) RSELx =3, DCOx =3, MODx=0 22NBY 0.20 040 | MHz
DCO4,3) DCO frequency (4, 3) RSELx=4,DC0x =3, MODx=0 22NVEY 0.28 054 | MHz
DCO(5,3) DCO frequency (5, 3) RSELx =5 DCOx=23, MODx=10 22VI3V 0.39 0.77 | MHz
DCOE.3) DCO frequency (B, 3) RSELx =6, DCOx =3, MODx=0 22Vi3vV 054 1.06 | MHz
fDCO(7,3) DCO frequency (7, 2) RSELx=7,DC0x =3, MODx=0 22NBY 0.580 150 | MHz
fDCOB,3) DCO frequency (8, 2) RSELx =8, DCOx=3, MODx=0 22NVEY 1.10 210 | MHz
DCOE.3) DCO frequency (9, 3) RSELx=9,DCOx=3, MODx=0 22Vi3v 160 300 | MHz
DCO10,3) DCO frequency (10, 3) RSELx =10, DCCx =3, MODx=0 22NVBY 250 430 | MHz
DCO11,3) DCO frequency (11, 3) RSELx =11, DCOx =3, MODx=0 22VI3V 3.00 550 | MHz
foco12.3) DCO frequency (12, 3) RSELx =12, DCOx =3, MODx=0 22V 430 7.30 | MHz
Dcoi13.3) DCO frequency (12, 3) RSELx =13, DCOx =23, MODx=0 22VI3V 6.00 9.60 | MHz
DCO(14,3) DCO frequency (14, 3) RSELx =14, DCOx =3, MODx=0 22NVBY 860 139 | MHz
DCo(15,3) DCO frequency (15, 3) RSELx =15 DC0Ox=3, MODx=0 v 12.0 185 | MHz
DCO(1E.T) DCO frequency (15, T) RSELx =15 DCOx=7, MODx=0 3V 16.0 260 | MHz

SRSEL e SLE'h PRYERY | SRSEID(RSEL+1,DCOYDCORSELDCO) | 22VI3V 155
ratio
Sbco E{S uency step bEWCeN | SO @EO(RSEL,DCO+1)IDCORSELDCO) | 22VI3V 105 108 112
Duty Cycle Measured at P1.4/SMCLK 22VI3V 40 50 60| %
DCO

PARAMETER TEST CONDITIONS Ta VCC MIN  TYP MAX | UNIT

Frequency tolerance at calibration 25°C v -1 2 +1 Yo

BCSCTL1= CALBC1_1MHz

fCaL(IMHz) IMHz calibration value | DCOCTL = CALDCO_1MHz 25°C 3V 0.990 1 1.010 | MHz

Gating time: 5ms

BCSCTL1= CALBC1_8MHz;
fCAL(BMHz'J 8MHz calibration value | DCOCTL = CALDCO_8MHz 25°C 3V 7.920 3 8080 | MHz
) Gating time: 5ms

BCSCTL1= CALBC1_12MHz;
fcaL(12vHE)  12MHz calibration value | DEOCTL = CALDCO_12MHz 25°C EAY 11.88 12 1212 | MHz
' (Gating time: Bms

BCSCTL1= CALBC1_16MHz;
fCAL(1EMHz)  16MHz calibration value | DCOCTL = CALDCO_16MHz 25°C 3w 15.84 16 16.16 | MHz
' Gating time: 2ms
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DCO 0 -8
PARAMETER TEST CONDITIONS Ta VCC MIN  TYP  MAX | UNIT
1 MHz tolerance over temperature 0°C - +85°C 3.0V -25 5 +25| %
8 MHz tolerance over temperature 0°C - +85°C 30V =25 10 +25| %
12 MHz tolerance over temperature 0°C - +85°C 3oV =25 10 +25| %
16 MHz tolerance over temperature 0°C - +85°C 30V =30 20 +30| %
BCSGTL1= CALBC1_1MHz: 22V 0.970 1 1030 | MHz
fCAL(1MHz) 1MHz calibration value DCOCTL = CALDCO 1MHz 0°C - +B5°C 3oV 0975 1 1.025 | MHz
Gating time: Bms 3BV 0970 1 1.030 | MHz
BCSGTL1= CALBC1_8MHz: 22V 7.760 8 8400 | MHz
fCAL(BMHz) 8MHz calibration value | DCOCTL = CALDCO_8MHz 0°C - +B85°C 3oV 7.800 g8 8200 | MHz
' Gating time: 5ms 36V 7600 8 8240 | MHz
BCSCTL1= CALBC1_12MHz; 22V | 170 12 1230 MAz
fcaL(12viHz)  12MHz calibration value DCOCTL = CALDCO_12MHz | 0°C - +85°C 30V 11.70 12 1230 | MHz
Gating time: Sms 36V 1170 12 1230 | MHz
BCSCTL1= CALBC1_16MHz, 3oV 15.52 16 1648 | MHz
fCaL(iAVHE)  16MHz calibration value | DCOCTL = CALDCO _16MHz | 0°C - +85°C
) Gati”g time: 2ms eV 15.00 16 16.48 MHz
DCO Vce
PARAMETER TEST CONDITIONS A VCC MIN  TYP MAX | UNIT
1 MHz tclerance over Voo 25°C 18V-386V -2.5 2 +25| %
8 MHz tolerance aver Voo 25°C 18V-386V -25 +2  +25| %
12 MHz tolerance over Vg 25°C 22V-386V -25 2 +25| %
16 MHz tolerance aver Voo 25°C 30V-38V -3 +2 +3| %
BCSCTL1= CALBC1_1MHz;
fcAL(IMHz)  TMHz calibration value | DCOCTL = CALDCO_1MHz 25°C 1.8V-386Y | 0.970 1 1.030 | MHz
Gating time: 5ms
BCSCTL1= CALBC1_8MHz;
fCaL(@EMHz) 8MHz calibration value | DCOCTL = CALDCO_8MHz 25°C 18V-386YV | 7.760 8 8240 | MHz
Gating time: 5ms
BCSCTL1= CALBC1_12MHz;
fCal (i) 12MHz calibration value | DCOCTL = CALDCO_12MHz 25°C 22V-36V | 11564 12 1236 | MHz
Gating time: Sms
BCSCTL1= CALBC1_16MHz;
iCAL(16MHg)  16MHz calibration value | DCOCTL = CALDCO_16MHz 25°C 30V-36V | 1500 16 1648 | MHz
Gating time: 2ms
DCO
PARAMETER TEST CONDITIONS Ta VCC MIN  TYP MAX | UNIT
1 MHz tolerance overall -40°C - +85°C | 18V -38Y -5 +2 5| %
8 MHz telerance overall -40PC - +85°C | 1.8V -38Y -5 +2 +5| %
12 MHz telerance overall —40FC - +85°C | 22V -38V -5 +2 5| %
16 MHz tolerance overall -40°C - +85°C | 30V -38Y -6 +3 6| %
BCSCTL1= CALBC1_1MHz;
fCAL(IMHz) TMHz calibration value | DCOCTL = CALDCO_1MHz | -40°C - +85°C | 1.5V -36V | 0.950 1 1060 | MHz
Gating time: Sms
BCSCTL1= CALBC1_8MHz;
foaLemMHz) 8MHz calibration value | DCOCTL = CALDCO_8MHz | -40°C - +85°C | 1.8V -386V | 7600 § 8400 | MHz
Gating time: 5ms
BCSCTL1= CALBC1_12MHz;
iCAL(1MH)  12MHz calibration value | DCOCTL = CALDCO_12MHz | -40°C —+85°C | 22V -36Y | 11.40 12 1260 | MHz
Gating time: Sms
BCSCTL1= CALBC1_16MHz;
iCal(1eMHz)  16MHz calibration value | DCOCTL = CALDCO_16MHz | -40°C —+85°C | 3.0V -36Y | 1500 16 17.00| MHz
Gating time: 2ms
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1MHz DCO
103 1.0
1.07 1.0
Vep =18V | L obesT = %-\\
101 | e L : N 1M
L NS
= ]
! v---a.zu,_// > . t Ta=85°C
R /,,...- VecsIav g 1m0 |
E r g. Ta=25°C
E 0.59 :‘f'; w09
L [—
ik Ta = -40C
058 050
n.a7 | 1 aar | |
00 <250 00 250 0 150 1000 8 30 ) A0 38 0
Tp - Temperature - “C Vi = Supply Valtage = ¥
11 DCO 1MHz VS 12 DCO 1MHz VS
(LPM3/4)
PARAMETER TEST CONDITIONS VCC MIN  TYP MAX | UNIT
BCSCTL1= CALBC1_1MHz;
DCOCTL = CALDCO_1MHz 22VI3V 2
BCSCTL1= CALBC1_8MHz;
DCO clock wake-up time from DCOCTL = CALDCO S8MHz 22Vi3V 15
'DCO,LPM3/4 (L;Eﬁite 3 BCSCTLI= CALBCI_12MHz, S avEY dF
DCOCTL = CALDCO_12MHz ’
BCSCTL1= CALBC1_16MHz; 3y 1
DCOCTL = CALDCO_16MHz
CPU wake-up time from LPM3/4 facLK +
ICPULPM3/4  (see Note 2) tClock L PM3/4
1 DCO (MCLK/SMCLK)
2 DCOCLK MCLK
DCO LPM3/4
10.001N
N
: | —
I
@ |
£
- |
@
= RSELx =0...11
= 1.00— RSELx =12..15
O | —
o —
S F \\
0.10 [ L LI [ L LI |
0.10 1.00 10.00
DCO Frequency - MHz
13 LPM3 VS DCO
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LFXT1
PARAMETER TEST CONDITIONS vCC MIN TYP MAX | UNIT
LFXT1 escillator crystal _ _
fLFXT1LF frequency, LF mode 0, 1 XTS=0,LFXT15x=0or 1 18V-36V 32,768 Hz
LFXT1 oscillator logic level
fLFXT1 LFlogic Square wave input frequency, XT5=0,LFXT15x =3 1.8v-36V | 10000 32755 50,000 Hz
LF mode
XTS=0,LFXT1Sx =0;
TLEXT1,LF = 32,768 kHz, 500 ke
o Oscillation Allowance for LF CLeff=6pF
LF crystals XTS =0, LFXT1Sx = 0;
fLFEXT1.LF = 32,768 kHz, 200 ko
C| eff= 12 pF
XT5=0,XCAPx=0 1 pF
Integrated effective Load TS =0, XCAPx =1 55 pF
Cl eff Capacitance, LF mode — —
- (see Note 1) XTS =0, XCAPx =2 8.5 pF
XT5=0,XCAPx=3 " pF
XTS =0, Measured at
Duty Cycle LF mode P14IACLK, f FxT1 LF = 32,768 22Wi3 v 30 50 70 %
Z
Osc. fault frequency threshold, XTS=0,LFXT15x =3
fFauit LF LF mode (see Note 3) (see Note 2) 22VBV 10 10,000 | Hz
1 ( 2PF). PCB ACLK
2
3 MIN MAX
4 LFXT1 EMI
- XIN XOUT
- XIN  XOUT
- XIN XOUT
- /
- XOUT JTAG
VLO
PARAMETER TEST CONDITIONS VCC MIN TYP MAX | UNIT
fwLo VLO frequency 22NV - 12 20 | kHz
dfyo/dT WVLO frequency temperature drift | (see Note 1) 22NV 0.5 %i°C
dfyofdVee ghf? frequency supply voltage | 1, - 5eac (see Note 2) 1.8V.36V 4 %V
Box (MAX(-40...85_C) - MIN(-40...85_C))/MIN(-40...85_C)/(85_C - (-40_C))
2 Box (MAX(1.8...3.6V) - MIN(1.8...3.6V))/MIN(1.8...3.6V)/(3.6V — 1.8V)
A
PARAMETER TEST CONDITIONS VCC MIN  TYP MAX | UNIT
Internal: SMCLK, ACLK; 22V 10
fIa Timer_A clock frequency External: TACLK, INCLK; MHz
Duty Cycle = 50% £10% 3w 16
T4, cap Timer_A, capture timing TAD, TA1 22Vi3V 20 ns
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USI  MSP430F20X2, MSP430F20X3
PARAMETER TEST CONDITIONS VCC MIN  TYP MAX | UNIT
External: SCLK; 22V 10
fus US| clock frequency Duty Cycle = 50% +10%; MHz
SPI Slave Mode 3V 18
Low-level output voltage on SDA US| module in 12C mode
VoL12¢ iy P g |OLma) = 15 mA 22VAV | Vss Vggtld | V
USI SDA SCL “0” MSP430F20X2, MSP430F20X3
50 T 0 T T
Vep =22V | | Voo =3V Ta =25
3 Ta=25°C 3
! 4.0 A 1 4.0
-] 2
t_;r - - ';; 10 Th = B5C
B Ty = B5°C =
8 ] :
; 70 z 0
i : /
' R T
3 1.0 _ﬁ
0.0 oo
"0 0.2 0.4 0% 0.8 10 o 0.z 0.4 0.6 o.e 1.0
Vo = LowLevel Output Voltage = WV Vol - Law.Level Qutput Valtage - V
14 USI “<0~” VS 15 USI “<0”” VS
A+ 1 MSP430F20X1
PARAMETER TEST CONDITIONS VCC MIN TYP  MAX | UNIT
22V 25 40
10D CAON=1, CARSEL=0, CAREF=0 = _i =1 uA
CAON=1, CARSEL=0, 22V 30 50
liRefladder/RefDiode) CAREF=1/2/3, — uA
no load at P1.0/CAD and P1.1/CA1 3V 45 7
i) 5;;2;:"’"””9 input CAON=1 22vi3v 0 vee-1| v
Voltage @ 0.25 YV~ node | PCAD=1, CARSEL=1, CAREF=1, )
ViRef025) k Ve = no load at P1.0/CAD and P1.1icA1 | 22V3Y | 023 024 025
Voltage @ 0.5V~ node PCAD=1, CARSEL=1, CAREF=2, .
V(Ref050) Voo no load at P1.0/ICAO and P1 1/CA1 | 22V3Y | 047 048 05
PCAD=1, CARSEL=1, CAREF=3, 22V 390 480 540
Vi(RefYT) (see Figure 19 and Figure 20) no load at P1.0/CAD and P1.1/CA1, mv
) } Ta = 85°C 3V 400 490 550
Vioffset) Offset voltage See Note 2 22Vi3v =30 30| mv
Vhys Input hysteresis CAON=1 22Vi3v 0 07 1.4 mVv
Ta = 25°C, Overdrive 10 mV, 165
Without filter. CAF=0 22V B0 es o ne
r;___ see N‘_jte‘ 3, Figure 16 and 3V 70 120 240
Y, Response time _ Figure 17)
response)  (low-high and high-low) Ta = 25°C, Overdrive 10 mV, 22V 14 19 28
With filter: CAF=1 ) ) ) s
(see Note 3, Figure 16 and 3V 09 15 22 '
Figure 17)
likg
2. CAEX
3. P1.3/CAOUT
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0V Ve
oot CAF
——— CAON |
|
=+ To Internal
Modules
Vs
V_
CAOUT
Set CAIFG
Flag
16 A+
Overdrive Vcaout
V- _L /
_I A00 mV T_
Y
Ve —¥ Yresponse)
17
r——"—"——= 1
| CASHORT |
CAD| lcan
SN o SN
7 T “__
| |
I I | = 10pA
VIN | Comparator_A+ | ouT = o
I CASHORT =1 |
18 A+
A+ MSP430x20x1
650 | . 650 | |
S Voo =3V Vec=22V
% 600 \,\ :.é 600 \~\
g \-‘\Ellll'lld § \\ Typical
g 590 . w550 <
€ 50 | \,\ € 50 \\
c 3 N
wi ]
Z a0 £ 450
400 400
-45 -5 -5 15 3% &5 75 4§ 45 -25 -5 15 35 55 75 95
Ta = Fres-Alr Temperature - “C Ta - Free-Air Temperature — °C
19V RefVT VS VCC=3V 20V RefVT VS VCC=2.2V

639 C 0571-88800000 50 0571-89908080 27



(00 iz

0571-89908088

89908091

www.lierda.com

100.00

10.00

Voo =1.8V

|

Short Resistance - kOhms

Voo =3.6V

= N
gé@%

1.00 I | I |
0.0 0.2 0.4 0.6 0.8 1.0
VINVCc — Normalized Input Voltage — VIV
21 VS Vin/VCC
10 ADC 1 MSP430F20X2
PARAMETER TEST CONDITIONS VCC MIN  TYP MAX | UNIT
Voo Analog supply voltage range Vegg=0V 22 6| v
- All Ax terminals.
Wi f:;;:ﬁogp;; voliage range Analog inputs selected in ADC10AE 0 Voo | W
register.
fapciocLk = 5.0 MHz 22V 052 105
| ADC10 supply current ADC100N =1, REFON=0 ' ' ' mA
ADC10 (see Note 3) ADC10SHTO = 1, ADC10SHT1 =0, 3y 06 12
ADC10DIV =0 : )
Reference supply current, E‘ggﬂggﬁi?o MMz | REF2 Bv=0 | 22Vi3V ma
IREF+ reference buffer disabled REFON = 1 ' 025 04
(s2= Note 4) REFOUT =0 REF2_5v=1 3V A
f;\“‘[?gﬂé’gﬁi?ﬂ M | ADc10sR=0| 22vi3v 11 14| mA
Reference buffer supply current ~ :
IREFB REFOM =1,
(see Note 4) REFZ 5V =0
2= ADC10SR=1| 2.2WVi3V 046 055 mA
REFOUT =1
C Inpul capacilance ﬁ:::: one terminal Ax selected at a 27| pF
Ry Input MUX ON resistance OV =Vax Voo 223V 2000 Q
1 Px.x/Ax
2 VR+ VR-
3 ladc10
4 Vcce ADC100N .REFON
A/D
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10 ADC MSP430F20X2

PARAMETER TEST CONDITIONS VCC MIN  TYP  MAX | UNIT

hWREF+ = TmA, REF2_&5V=0 22 Voo

Positive built-in reference analog

= W= W
VCC REF+ supply voltage range hREF+ = 0.5mA, REF2_5v=1 VREF++0.15 Voo | W
hWREF+ = 1TmA, REF2_5V=1 VREF++0.15 Voo
" Positive buillin refe a WREF+: = IwREF+max, REF2 5W=0 | 22WVi3V 1.41 15 1.59 v
REF+ ostive built-in reference voltage I - - [VREF+max, REF2_5V=1 3V 235 25 265| V
. 22V +05
ILD VREF+ Maximum VYREF+ load current v 1 mA
hREF+ = 500 pA +/- 100 pA
Analog input voltage Vay = 0.75 'V, 22VI3V +2 | LSB
v load 1 REF2_5V=0
REF+ load reguiation \REF+ = 500 pA £ 100 pA
Analog input voltage Vay = 1.25'V, 3v +2 | LSB
REF2_5W=1
'1‘6%551);00[[ N ADCI0SR=0 | 3V 400
VREF+ load regulation response time | Viay = 0.5 x VREF+ ns
Error of conversion | aAnc10SR=1 ki 2000
result = 1 LSB
Max. capacitance at pin VREF+ WREF+ £ £1mA,
CVREF+ {see Note 1) REFON=1, REFOUT=1 22VBY 100 pF
- hREF+ = const. with v 3
TCREF+ Temperature coefficient 0 mA < lyREF+ < 1 mA 22VI3V +100 | ppr/°C
Settling time of internal reference hWREF+=05mA, REF2 5v=0
'REFON voltage (see Note 2) REFON=0— 1 36V 30
L WREF+=05mA, | aApciosr=0 | 22V 1| us
{REFBURST Settling time of reference buffer REF2_5\W=0,
(see Mote 2) REFOMN =1, ) _
REFBURST = 1 ADC108R=1 22V 25
1 ADC P2.4/TA2/A4/VREF+/VeREF+ (REFOUT=1)
2 tREFON tRefBuf 0.5 LSB
10 ADC 1 MSP430F20X2
PARAMETER TEST CONDITIONS vCC MIN  TYP MAX [ UNIT
Y =W, -
eREF+ eREF 14 v, Y
V. Pasitive external reference input SREF1=1,SREFD=0 ' ce
eREF+ voltage range (see Note 2) VeREF- < VeREF+ = Voo - 015V 14 10 Y

SREF1 =1, SREFD =1 (see Note 3)

Megative external reference input
VeREF- voltage range (see Note 4) VeREF+ > VeREF- 0 12V

Differential external reference input
AVeREF V?Jtage ran\g’e v VeREF+ = VaRFEF- (s2e Note 5) 1.4 Voo | W
AVeREF = VeREF+ ~ VeREF-

0V =VeREF+ = VCC, _
SREF1 = 1, SREF0 = 0 22Vi3V 1| pA

h/eREF+ Static input current into VeREF+ OV <VeREF+ VoG - 015V 23V vy ] .
SREF1 =1, SREFD =1 (see Note 3) : H
heREF- Static input current into VeREF- 0V =VeREF-2V00C 22VI3V +1 | pA
1 Ci
10
3 IREFB REBURST=1
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10 ADC MSP430F20X2
PARAMETER TEST CONDITIONS VCC MIN  TYP MAX | UNIT
FO‘:(EPECWE‘E' . ADC10SR=0 | 22Vi3V | 045 63
: ormance o
fanciocik  ADC10 input clock frequency ,K%C'IG linearity y MHz
parameters ADC10SR=1 | 22Vi3V 0.45 1.5
fAnCi00Sc  ADC10 built-in escillator frequency ;%%I1ﬂg%f;:=o%:§§11§§§§u =0 1 oovav | a7 63| MHz
ADC10 built-in oscillater,
ADC10SSELx =0 22NV 206 351 ps
o fADC10CLK = fADC100SC
t{CONVERT Conversion time 13
fapc1ocL from ACLK, MCLK or
SMCLK: ADC10SSELx = 0 ADCTODIV:x ks
1ADC10CLK
tapciooN  Turn on settling time of the ADC isea Note 1) 100 | ns
1 tADC100N 0.5LSB
10 ADC MSP430F20X2
PARAMETER TEST CONDITIONS vcC MIN  TYP MAX | UNIT
E| Integral linearity error 223V 11| LSB
Ep Differential linearity error 22V3V 1| LSB
En Offset error Source impedance Rg < 100 22V3V +1| LSB
Eq Gain error 223V 11 12 | LSB
ET Total unadjusted error 223V +2 t5| LSB
10 ADC Vmid MSP430F20X2
PARAMETER TEST CONDITIONS VCC MIN TYP MAX UNIT
Temperature sensor supply REFON =0, INCHx = 0Ah, 22V 40 120
ISENSOR current (see Note 1) Ty =25"C Iy G0 160 WA
ADC100N = 1, INCHx = DAR o
TCsensorT (see Notes 2, 3) 22VBY 344 3.55 366 | mvVirC
VOffset Sensor  Sensor offset voltage gzgmger: ;"Ié)lNCHx =0Ah -100 100 mv
Temperature sensor voltage
at Tp = 85°C 22Vi3V TED TBD TBD
Sensor output voltage Temperature sensor voltage
VSansor (see Note 4) at Tp = 25°C 22Vi3V TBD TBD TBD | mV
Temperature sensor voliage
at T = 0°C (see Note 2) 22Vi3V 935 985 1035
Sample time required if , _ . _
: ADC100N = 1, INCHx = DA,
1Sensorsample) Emgr?)l 101s sslected (see Error of conversion result < 1L8B | 22 "3V 30 BS
Current into divider at channel _ _ 22V NA
hMID 11 {see Note 6) ADC100N = 1, INCHx = 0Bh, IV NA uA
iy ADC100N = 1, INCHx = 0Bh, 22V 1.06 11 1.14
ViVID Vec divider at channel 11 VMID s 0.5 X VG 3V 146 15 152 W
Sample time required if } _. - 22V 1400
i ADC100N = 1, INCHx = 0Bh
B/MID(sample) channel 11 is selected (see o oy ns
(samp Note 7) Error of conversion result < 1 LSB Ty 1220
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1 ISENSOR (ADC100N =1, REFON=1)  (ADC100N=1, INCH=0Ah )
REFON=1 , ISENSOR IREF+ REFON =0 , ISENSOR
VSensor, typ=TCSensor (273+T[ ])+VOffset,sensor[mV]
VSensor, typ=TCSensorT[ ]+VSensor(TA =0 )[mV]
4 TCSensor VOffset
5 51k tSENSOR(on)
6 VMID
7 tVMID(on) tVMID(sample)
SD16_A, (MSP430x20x3)
PARAMETER TEST CONDITIONS VCC MIN  TYP MAX | UNIT
Ao =DVer =V
Ao Analog supply voltage range A‘.’gg - DV(S:,(S:= W gscz oV 25 36 W
SDI6LP =0, GAIN: 1,2 v 730 1050
fspig=1MHz, GAIN: 4,8,16 v 810 1150
| Analog supply current SD160SR=256 [ GaIN: 32 v 160 1700 |
sD18 i ina i
including internal reference SDI6LP = 1. GAIN- 1 3y 790 1030
fgp1s = 0.5 MHz,
SD1R0OSR =255 | GAIN: 32 v 810 1150
SD16LP =0 )
_ {Low power mode disabled) 3V 0.03 1 11
fap1s SD16 input clock frequency SD16LP =1 MHz
. v 0.03 05
(Low power mode enabled)
SD16_A, (MSP430x20x3)
PARAMETER TEST CONDITIONS VCC MIN  TYP MAX | UNIT
- _ Bipolar Mode, SD16UNI = 0 “VREF2) HVREFIZY |y
y Differential full scale input voltage GAIN GAIN
‘ID,FSR range (see Note 1) . +HVREFZY
Unipolar Mode, SDT6UNI =1 0 mY
GAIN
SD16GAINx=1 +500
SD16GAINx=2 +250
. fII;:IiFferen!rir::laIci!npurtf:::olt:-xge range SO EREFON SD16GAINx=4 125 y
VID r specified performance = — m
(see Note 1) SD16GAINx=5 +62
SD1EGAINX=16 +31
SD16GAINx=32 +15
lnpm m"pedance _ SD16GAIN==1 v 200
i (one input pin to AVSS) 5016 =M IopiscAN32 | 3V 75 ke
Cifferential Input impedance _ SD1EGAINx=1 3V 300 400
ZID (IN+ fo IN-) 'sD16= M Toniecamn=3z | 3v 100 150 Ko
Vea
V| Absolute input voltage range ?}1"{‘ AVeo W
Common-mode input voltage AV e .
W 55 !
e range o1y AVec v
1 VREF VREF VFSR+ = +(VREF/2)
/GAIN VFSR- = —-(VREF/2)/GAIN VFSR+ VFSR- 80%
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SD16_A,SINAD (MSP430F20X3)

PW, or N RSA

PARAMETER TEST CONDITIONS vCC MIN P WIN P UNIT

SD16GAIMNx =1,
Signal Amplitude: Vi = 500mY, v &4 85 TBD TBD
Signal Frequency: fiy = 100Hz
SD16GAINX = 2,

Signal Amplitude: Vi = 250mY, v &2 83 TBD TBD
Signal Frequency: fiy = 100Hz
SD16GAINx = 4,

Signal Amplitude: Vi = 125mY, EAY 78 79 TBD TBD
Signal-to-Noise + Distortion Ratio | Signal Frequency: fjy = 100Hz
(OSR =1024) SD16GAINX = 8,

Signal Amplitude: V)N = 62mY, ERY T3 74 TBD TBD
Signal Frequency: fyy = 100Hz
SD16GAINx = 16,

Signal Amplitude: Viy = 31TmV, v 68 69 TBD TBD
Signal Frequency: fiy = 100Hz
SD16GAINx = 32,

Signal Amplitude: ¥y = 15mV, 3V 62 63| TBD TBD
Signal Frequency: fiy = 100Hz

SINAD 1024 ds

SD16_A, SINAD (fsb16 = 1MHz, SD160SRx = 256, SD16REFON = 1, MSP430F20X3)

PARAMETER TEST CONDITIONS vCcC e, or N RSA UNIT
MIN TYP MIN TYP

SD16GAINx = 1.
Signal Amplitude: V|p) = 500mY, 3V 80 81 TBD TBD
Signal Frequency: fiy = 100Hz
SD16GAINx = 2,

Signal Amplitude: V)p = 250mVY, EAY T4 75| TBD  TBD
Signal Frequency: fiy = 100Hz
SD16GAINx = 4,

Signal Amplitude: V) = 125mV, EAY 69 70 TBD TBD
Signal-to-Moise + Distortion Ratio | Signal Frequency: fiy = 100Hz
(OSR = 256) SD16GAINX = 8,

Signal Amplitude: V| = 62mY, EAY 63 64 TBD TBD
Signal Frequency: fiy = 100Hz
SD16GAINx = 16,

Signal Amplitude: Vip = 3TmV, 3V 58 59 TBD TBD
Signal Frequency: fiy = 100Hz
SD16GAINX = 32,

Signal Amplitude: V|p = 15mV, 3V 52 53 TBD TBD
Signal Frequency: fiy = 100Hz

SD16_A SINAD OSR (MSP430F20X3 )

100.0

SINAD>5g dB

95.0
90.0

85.0 K

80.0 e

75.0 X

SINAD - dB
[

70.0

x

65.0 £

F

60.0 3%
— PW, or N

55.0

50.0 | R R
10.00 100.00 1000.00

OSR
22 SINAD VS OSR, fSD16 = 1MHz, SD16REFON = 1, SD16GAINXx = 1
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SD16_A (fsb16 = 1MHz, SD160SRx = 256, SD16REFON = 1, MSP430F20X3)

PARAMETER TEST CONDITIONS vCC MIN TYP MAX UNIT
SD16GAIN® =1 v 0.97 1.00 1.02
SD16GAINX = 2 KAY 1.90 1.96 2.02
SD16GAINX =4 3V 3.76 3.66 3.96
¢ Nominal Gain (see Note 1) SD16GAINx = 8 v 736 762 784
SD16GAINX = 16 v 1456 1504 1552
SD16GAINX = 32 v 2720 2835 2976
dG/dT Gain Temperature Drift SD16GAINX = 1 (see Note 2) v 15 ppmf*C
dGidvVee Gain Supply Voltage Drift (SSE;BSO’:‘;’%"} =LV =28V-38Y | 5 sy D.35 %
SD16GAINX =1 v .2
Eos Offset Error (see Note 1) SD16GAINK = 32 3V oy %FSR
dEOs/dT Offset Error Temperatu@ SDTBGAINX =1 3V = 20 ppm
Coefficient (see Note 1) SDIBGAINK =32 IV +20 +100 | FSR~C
SD16GAINX =1,
Commeon-mode input signal: v =90
o _ Vo = 500 mV, fijy = 50 Hz, 100 Hz
CMRR Commeon-Mode Rejection Ratio SD16GAINX = 32, dB
Common-mode input signal: KAY =75
ViD= 16 m¥, fiy = 50 Hz, 100 Hz
PSRR Power Supply Rejection Ratio SD16GAIN® =1 v =80 dB
1 , .
2 Box (MAX(-40...85 ) - MIN(-40...85 ))/MIN(-40...85 )/(85 - (-40 ))
3 Box (MAX(2.5...3.6V) - MIN(2.5...3.6V))/MIN(2.5...3.6V)/(3.6V - 2.5V)
SD16_A (MSP430F20X3)
PARAMETER TEST CONDITIONS VCC MIN TYP  MAX | UNIT
TCSensor Sensor temperature coefficient See Note 1 1.18 1.32 146 | mViK
VOffset Sensor  Sensor offset voltage See Note 1 -100 100 my
Temperature sensar voltage
I T,E= e g 3V 435 475 515
VSensor (Ssir;s[?lro f;ta;l)]ut voltage Zfrpfir%tg:g sensar voltage 3y 355 155 435 | mvy
e
1 ,
2 :
VSensor,typ =TCSensor( 273 + T [ ] ) + VOffset,sensor [mV]
VSensor,typ =TCSensorT[ ] + VSensor(TA = ) [mV]
3 TCSensor VOffser
SD16_A (MSP430F20x3)
PARAMETER TEST CONDITIONS VCC MIN TYP  MAX | UNIT
VREF Internal reference voltage SD16REFON =1, SD16WMIDON =0 3V 1.14 1.20 1.26 v
IREF Reference supply current SD16REFON =1, SD16VMIDON =0 v 180 280 A
TC Temperature coefficient SD16REFCON =1, SD16WMIDON =0 3V 18 50 | ppmiK
CRrEF VREF load capacitance ig;ﬁNili%N =1, SD16VMIDON =0 100 nF
lLoaD VREF(1) maximum load current SD16REFON = 1; SD16WMIDON =0 3V 200 nA
SD16REFON =0 —1;
toN Turn on time SD16VMIDON = 0; 3V 5 ms
CRrgr = 100nF
PSRR Line regulation SD16REFON = 1; SD16WMIDON =0 3V 10 uViv
VREF 100nF

639 C 0571-88800000 50 0571-89908080 33



(00 iz

0571-89908088 89908091 www.lierda.com
SD16_A (MSP430F20X3)
PARAMETER TEST CONDITIONS " [ MIN TYP  MAX | UNIT
VREFBUF Reference buffer output valtage SD16REFON =1, SD16VMIDON =1 IV 12 v
Reference Supply + Reference _ } .
IREF BUF output buffer quiescent current SD16REFON =1, SD16WMIDON =1 3V 385 600 pA
CREF(0) Eff'?g:ﬁ load capacitance SD16REFON = 1, SD16VMIDON = 1 470 nF
ILOAD Max Maximum load current on VREF SD16REFON =1, SD16YMIDON = 1 KA +1 mA
Maximum voltage variation vs. load current llLoapl = 0to TmA 3V -15 +15 my
SD16REFON=0—=1;
toN Turm on time SD1BVMIDON = 1; IV 100 us
Crgfr =470nF
SD16_A (MSP430F20X3)
PARAMETER TEST CONDITIONS VCC MIN TYP  MAX | UNIT
VREF(I) Input voltage range SD1EREFON =10 v 1.0 1.25 15 v
IREF(I} Input current SD16REFCN =0 v 50 nA
FLASH
PARAMETER TEST CONDITIONS vCcC MIN  TYP  MAX | UNIT
VeoPam/ Program and Erase supply voltage 22 36 \y
ERASE)
fFTe Flash Timing Generator frequency 257 476 | kHz
IPGM Supply current from V¢ during program 22VI6V 1 51 mA
IERASE Supply current from Ve during erase 22V3BY 1 7] mA
tcpT Cumulative program time (see Note 1) 22VieV 0] ms
tCMErase Cumulative mass erase time 22VI6V 20 ms
Program/Erase endurance 104 105 cycles
tRetention Data retention duration Ty=25°C 100 years
tyword Word or byte program time 30
tBlock, 0 Block program time for 15t byte or word 25
tBlock, 1-63 Block program time for each additional byte or word 18
— ses Note 2 tFTE
tBlock. End Block program end-sequence wait time 6
thass Erase  Mass erase time 10593
t Segment erase time 4819
|Seq Frase
1 s ,64
2 FLASH (tere =1/ fere)
RAM
Vravn RAM CPU 1.6 \%
1 RAM ,CPU
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JTAG  Spy-Bi-Wire
PARAMETER TEST VCcC MIN  TYP MAX | UNIT
CONDITIONS
fspw Spy-Bi-Wire input frequency 22VI3V 0 20 MHz
ISBW Low Spy-Bi-Wire low clock pulse length 22V I3V | 0.025 15 us
Spy-Bi-Wire enable time
1SBW En (TEST high to acceptance of first clock edge, see 22Vi3v 1 us
Nate 1)
1SBW Ret Spy-Bi-Wire return to normal operation time 22Vi3v 15 100 us
f TCK input f; 4-wire JTAG Note 2 22 > | Mz
TCK input frequency — 4-wire (see Note 2) v o e
Rintemnal Internal pull-down resistance on TEST 22Vi3aV 25 60 a0 ke
1 Spy-Bi-Wire TEST/SBWCLK tSBW,En SBWCLK
2 TCK
JTAG
PARAMETER TEST VCcC MIN  TYP MAX | UNIT
CONDITIONS
VCC(FB) Supply voltage during fuse-blow condition Ta =25°C 25 W
VEB Voltage level on TEST for fuse-blow 7 W
IFB Supply current into TEST during fuse blow 100 mA
tFB Time to blow fuse 1 ms
1. JTAG JTAG  Spy-Bi-Wire
P1 :P1.0-P1.3 MSP430x20x1
PIN NAME (P1.X X FUNCTION CONTROL BITS [ SIGHALS
(P1.X) P1DIR.x P1SEL.x CAPD.x
P1.OMACLK/ACLKY 0 | P1.0t Input/Output 0/ 0 0
CAO Timer_A2.TACLK/INCLK 0 1 0
ACLK 1 1 0
CAD (see Note 3) X X 1
P1.1/TAD/CAT 1 [ P1.11 InputiOutput 0 0 0
Timer_A2.CCI0A 0 1 0
Timer_AZ2 TAD 1 1 0
CA1 (see Note 3) X X 1
P1.2TANCAZ 2 | P1.21 Input/Output 0/ 0 0
Timer_A2.CCI1A 0 1 0
Timer_A2.TA1 1 1 0
CAZ (see Note 3) X X 1
P1.3/CAOUT/CA3 3 | P1.31 Input/Output 0 0 0
NIA 0 1 0
CAOUT 1 1 0
CA3 (see Note 3) X X 1
1 N/A
2 X
3 CAPD.x P2CAx
CAPD.x
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P1 :P1.0-P1.3

To Comparabor_As

From Comparalor A

CAPD .-4:}

FIREN o

P1OTACLEACLEACAD

’ .|>.§\<:>

I
I
L
|
I
r
L]
|t
I
1 i
|
P...-Ru‘@ > I__:n-_-'_l-j.'\: [ - | $
o | t—c{ :) ‘ .
1 Qutput . <
i
|
T
I
I
|
|
I
I
|
|
]

PUSEL sl Hus SR ICAZ
Kuapal P1.NCADUTICAD
Pt - " L] EM
Wodkis X W 42 0] D
ey — | Emmmmm———————
. . LH =
PlIRG s -4 a
1 St |l
PHIFG .«
PISEL & B rserrupt I |

Edge
PSSy ] selec |

A+
SIGNAL “FROM COMPARATOR_A+" =1
PIN NAME FUNCTION P2CA4 P2CAD P2CA3 P2CA2 P2CA1
P1.0/TACLK/ACLK/CAD CAD 0 1 N/A NIA MIA,
P1.1/TAD/CAT CA1 1 0 OR 0 0 1
P1.2/TA1/CA2 CA2 1 1 0 1 0
P1.3/CAOUTICA3 CA3 NIA NIA 0 1 1
N/A

P1 P1.4-P1.7

PIN NAME (P1.X) X FUNCTION CONTROL BITS / SIGNALS
P1DIR.x P1SEL.x CAPD.x JTAG Mode
P1.4/SMCLK/CA4/ 4| P1.41 Input/Qutput 0i1 0 0 0
TCK NIA 0 1 i 0
SMCLK 1 1 0 0
CAd (see Note 3) X X 1 0
TCK (see Note 4) X X X 1
P1.5/TAD/CALS 5| P1.5% Input/Qutput 0i1 0 0 0
™S N/A 0 1 0 0
Timer_A2 TAD 1 1 0 0
CAS (see Note 3) X X 1 0
TMS (see Note 4) X X X 1
P1.6/TA1/CAG/ 6 | P1.67 Input/Qutput 01 0 0 0
ol N/A 0 1 0 0
Timer_AZ TA1 1 1 0 0
CAE (see Note 3) X X 1 0
TDI (see Note 4) X X X 1
P1.TICAQUTICATI 7| P1.71 Input/Qutput 01 0 0 0
TDOTDI N/A 0 1 0 0
CAQUT 1 1 0 0
CAT (see Mote 3) X X 1 0
TDOIMDI (see Notes 4, 5) X X X 1
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1 N/A
2 X
3 CAPD.x P2CAx
CAPD.x
4 JTAG /
5 JTAG
P1 :P1.4-P1.6
vy o
To Comparatos A+ } D]‘:} :
I
From Comparalor_A+ 1 l
I
CAPD x-$ [ |
FIREN r_______D______I
MREN xm " I
' I
! I
| o |
PR xm Diresction ! I
0 Ingut ' |
1 st I I
t I
PAGUT | |
] f
Madule % OLUT | I orasmeLocasmek
_ | I pismancasTis
FIZELxE I I P1GTANCARTD
PN 4 l s | :
o : I
Madube 5 I * :
:h .
FUEx [™TTr
PR x - . I |
] - Sat |- 1L * D I
P1IFG.x J e 1
I
PISEL x m—] Imermpt ! I
FIIES x m—] -:':ﬁ — :“ D I
[ I
Tos JTAG I
I ": ;
| I
From JTAG L |
L g
A+
SIGNAL “FROM COMPARATOR_A+" =1
PIN NAME FUNCTION P2CA3 P2CA2 P2CA1
P1 4ISMCLKICA4TCK CA4 1 0 0
P1 STADICARITMS CAL 1 0 1
P1 &ITANCABTDI CAB 1 1 0
o N/A
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P1 P17

To Comparator_A+

1
1
I
Firom Comparator_As+ t
|
CAPD.T 1

PIREM.Tm

M
Medule X B —

r
r i
| I
I DVES |
: oves 7o |
PID®R T'T ' N Diraction 1 |
i : Input M ,:i } = |
{ (II' It:.r:'u:nr : | 3 |
e | . | - {
Module 3 OUT T : T L I
I
PISELT I Dus I

| Keoper v, : i
PINT 4 # | EN [

I

. :
! I
I I

F1IE.T

P TICAOUTICATITOONTOH

CH | I !
FUIROT - a 1 |
PIFGT 4j| I._ |
PISEL T m—] Interrupt | | ) :
Edge I
FIEST = Solect 1 |
|
Te JTAG : £ i |
Fram JTAG I-I I
Frems JTAG : rl\ J|
G (T 4
Fromm JTAG [TOCH I V |
———————————— -l
A+
SIGNAL “FROM COMPARATOR_A+" =1
PIN NAME FUNCTION P2CAZ PICAZ PICA1
P1.7/CAOUTICATITDOIMDI CAT 1 1 1
- N/A
639 C 0571-88800000 50 0571-89908080 38



(00 iz

0571-89908088

89908091

www.lierda.com

P2(P2.6) ,MSP430x20x1
| BCSCTLILFKTISN = 11 |
LFXT o
q
LEXTICLE 1—L
FISELTm -:1__4}
I |
PIREN B i |
| |
I owss —| 0 I
: oo |
FIDIR.E Direction \ :
0: Input J “_D—
i:output || |
f |
P20OUTE | I
Wodulz ¥ GUT I |
FZSELE 1 | Bus |
I Keepe
- I
P2IN.G 4 | = |
T I |
Module X N D | i:)i I
I |
o PHES [ gn e
ZIRDLE a
sat
PIIFG.E |
pasEL 5 m—| Miemupt
Edge
PUESE m— zelct [
P2 (P2.6) ,MSP430F20X1

P2 BEINTA

PIN NAME (P2X)  |Xx

FUNCTION

CONTROL BITS / SIGNALS

P2DIR.x P2SEL.x
P2 GXINITA 6 | P26 Input/Output 01 0
XINT (see Note 3) 0 1
Timer_AZ2 TA1 1 1
1 N/A
2 X
3 BCSCTL3 LFXT1Sx 11 XIN
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P2 (P2.7) ,MSP430x20x1
| BCSCTLILFETISE = 11 | :EF' Ssamamr 1
| |
LFXT1 aff } |
| |
o I - I
LFETIZLK ‘—L From PLEXIN i ~d - i P2 EHIMTA
PISELER {)—lz« _______ Fac Logie |
S | |
PZREN o I I
| |
| ovss — 0 |
I e 97 1
PIDIRT 1 Directicn ! :
1 0: Input I »_D— E
toupt | = |
i |
FZOUT.7 L | . _ | E
Module X CUT : T | FETmouT
PZSELT 1 | Bus i
| Keeper i
P2INT | EN |
| |
=
| |
Module X 1N < 0 I __D— |
| |
RIET =10 L
nogle o | St 4]
P28ELT g—| IMEMUp
-age
FEZ.T B— 5.:.2:1 —
P2 (P2.7) ,MSP430F20X1
PIN NAME (P2.X x FUNCTION CONTROL BITS / SIGNALS
(P2X) P2DIR.x P2SEL.x
P2.7X0UT 7 | P2.7 Input/Output /1 0
DVSS 0 1
XOUTH (see Note 3) 1 1
1 N/A
2 X
3 p2.7/X0UT P2SEL.7
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MSP430F20X2
P1 :P1.0-P1.2 ,MSP430F20X2

PIN NAME (P1.X X FUNCTION CONTROL BIYS /SIGNALS
(P1.X) P1DIR.x P1SEL.x ADC10AE.x INCHx
P1.0/TACLK/ACLK/AD | 0 | P1.0T Input/Qufiput 01 0 0 NIA
Timer_A2 TACLK/INCLK 0 1 D NIA
ACLK 1 1 0 NIA
AQ (see Note 3) X X 1 0
P1.UTADIAN 1| P1.17 Input/Quiput 01 0 0 NIA
Timer_A2 CCI0A 0 1 ] NIA
Timer_A2.TAOD 1 1 0 NIA
Al (see Note 3) X x 1 1
P1.2ITA1AZ 2| P1.21 Input/QOutput 01 0 0 NIA
Timer A2 CCI1A 0 1 ] NIA
Timer A2 TA1 1 1 D NIA
A2 (see Note 3) X X 1 2
1 N/A
2 X
3 ADC10AE.x
P1 :P1.0-P1.2
|_________E:'I-:E=}
ToADC 10 ] y
|
NCHE = % } :
ADCIDAEXm : 1
I
B REM.XM ! I
' 1
I ovsEs — O |
: ovoe— 1 |
PIDIR. KB 0 Direstion I I
1 Ir Input | “_D— |
1: Cutput |
’ I
PIOUT.X L : - I
Mosdule X CUT I T I o omaciiiacLian
I I pitmamat
P1SEL x Bus I PizTatas
I TN I
FilM.x 4 | N I
EN : |
Medule X 1M D | _—E}_ :
|
) T ]
PUSE TEY Jal
F1IRD.E o
piFGx Lot 4j|
P1SELx g— IMETUR
L Soge
PIIES.x =— Eglest —
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P1 (P13) ,MSP430F20X2
SREFZ
o D |— vss === = === Pad Logie 1
DADC DY - l |
| |
A3 } ]
| |
WCHx =3 i I
- | |
ADCIOAZ Zm I I
r“"““““‘,
FIREN 3 g I |
' |
I wss— ¢ |
: uilivi |
F10IR.2 o Directon 1 I
q 0: Input i “—CD_ |
1: Cutput H |
! |
PIOUT 2 L ! _ I
Wodule X OUT ; T I' &1 swociocue
| s3vREF-eREF-
FSEL3 | Bus I
I “Eaper I
PN | EN I
E : J_ |
Module X 1M & O I _—):}7 :
] I
PUES [ gy et
PIRQ2 Q—G__'r a
FiFGs L2
oyzs 3 m—] INbemupt
- Edge
PUESS B saiect [—
P1 :P1.0-P1.3 ,MSP430F20X2
PIN NAME (P1.X) CONTROL BITS / SIGNALS
' X FUNCTION P1DIR.x P1SEL.x ADC10AE.x INCHx
P1.3/ADC10CLKS 3 | P1.31 Input/Cutput 01 0 0 MNIA
A3NVREF-VeREF- NIA 0 1 0 NIA
ADC10CLK 1 1 0 MNIA
A3 (see Note 3) X X 1 3
VREF-/VeREF- (see Notes 3, 4) X X 1 NJA
1. N/A
2. X
3 ADC10AE.x
4 ADC10CTLO SREF3
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P1 :P1.4-P1.7 ,MSP430F20X2

CONTROL BITS / SIGNALS
PIN NAME (P1.X
{ ) X FUNCTION P1DIR.x P1SEL.x USIP.x ADC10AE.x INCHx JTAG
Mode
P1.4/SMCLK/A4S 4| P1.41 Input/Output 0/1 0 0 NIA 0
TCK
SMCLK 1 1 0 NIA 0
Ad (see Note 3) X X NIA 1 4 0
VREF+/VeREF+ X » ; /A 0
(see Notes 3, 4)
TCK (see Mote 5) X X X X 1
P1.5MADSCLK/ASS 51 P1.5% Input/Output 0/ 0 X 0 NIA 0
™S N/A 0 1 X 0 N/A 0
Timer_A2.TAD 1 1 X 0 NIA 0
SCLK X X 1 0 NIA 0
A5 (see Note 3) X X X 1 5 0
TMS (see Note &) X X X X X 1
P1.6/TA1/SDOISCLIAG! | 6 | P1.6T Input/Output 0/1 0 X 0 NIA 0
DI Timer_A2.CCI1B 0 1 X 0 NIA 0
Timer_A2 TA1 1 1 X 0 NIA 0
SDO (SPI)/ SCL (12C) X X 1 0 NIA 0
AG (see Note 3) X X X 1 B 0
TDI (see Note 5) X X X X X 1
P1.7/SDIISDASATI 7| P1.7% Input/Output 0/1 0 X 0 NIA 0
TDOmDI N/A 0 1 X 0 N/A 0
DWSS 1 1 X 0 NIA 0
SDI (SPI)/ SDA (12C) X X 1 0 NIA 0
AT (see Note 3) X X X 1 7 0
TF)OFI' DI (see Notes 5, X X X X X .
6)
1. N/A
2 X
3 ADC10AE. x
4 ADC10CTLO REFOUT . ADC10CTLO SREF0/1 10
11
5 TAG /
6 JTAG
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P1 (P1.4) , MSP430F20X2
rmTTTTTTT F o
Ta/rem ADC 10 I
pOSRie refarencs T I
! |
A4 " !
! |
INCHx - & i I
ADCT0AE & : :
r__________——l
PAREN 4 i i
| ]
I ovss I
: DVCC I
Fipmemeo Cirecsion 1 1
1 T Ingut | _D_ |
1 Quspur H I
I I
PACIUT.4 L ! j i I
Module X CUT | T I PAISMCLKIAANREF+MNBREF 2/ TCK
P12EL 4 I " !
| Kespar I
| EN I
]
EN !
o 11 |
Kogule X 1N w I !
] L
o ] e e e e e I _|
PUEA o lal | !
PIRG4 a I :
L S 1l 9
DIFC.A 4] | I
]
st | ] |
FlESS B—| ooy |— 3 !
| ]
o i (F |
1
From JTAS | !
- _____ 1
P1 (P1.5) , MSP430F20X2
T
) ] ]
INCHE=35 I
|
ADCIOAE Sm |
SREM. S
P1SELS

PADIRS Diratign
0: Input _D—
P "
U1 Madule Diraction 1 Dutpat

P1STALICLKASTMS

PIOUT.S ..
Kodule X CUT
PUNS -

Koaule X 1N -1—1 ; [x]

[————————f—f—p———— et

PUES [ &l 1 i
P1IROS 4—(____'__3_ a I
[ |
2
ol | et 1.t ] J I
' I
P1SELE m—| [MEMIEt | I
Edge I
FIESS B—| Ssleat — | |
I |
To JTAG i |
:I |
From JTAG I I
e a
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P1L (P1.6) , MSP430F20X2

A5

INCHx = &

ADCI0AE S

PIRENS g

=T
1
(
|
1
1
1
1
1
1
1
1
]

F13ELE
UZIPEE

FIDIRE Dirsction

US| Madule Direcon

P10UT. Ell— 0

Module X OUT — 1
USI Module Cutput

{122 Mode)

EN

Fodule X 1M <] O

FUEE [ 2 Lo

P1IAR S 4—(:"_'1_ a
oyl | st _-j
PISELE m—| IMEMIR

Edge

PIESE m—| Seiegt —

To JTAG

L .

From JTAG

P1L (PL7) , MSP430F20X2

AT

I
|
|
|
|
|
1
|
|
|
N

o
m

1.6TA1SDOISCLASTDI

INCHx =7

ADCIDAETE

Ciregtion

LC Inpust
1: Output

P10UTT a _D
Kadule X CUT 1

US| Module Dulpul

(120 Moae)

P17

o
*

Sus

Maoulz X 1IN -|I—| ; ]

. F1IET R bl b
PR 7 a
Set |4 b h ;
FIFET j
PISELT Inaarnupt
Edpe [
PUEST B— select [—
To JTAG 4 1
From JTAG
From JTAG

Fram JTAG (TDO)
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P2 (P2.6) , MSP430F20X2
| BCSCTLILFATISE = 11 |
LFXT1 off
-
LFXTICLE q—t
SRELT o
PZEELTH
PZREMN.Em | I
| I
I ovss - 0 o |
I OVCC 1] 1
FIDIF.Emgr L Direction ! :
1 : Input ! *_{[j::)———— 4
Comp | 1| S z I
f I
F20UT.E L. | _ _ | ‘*_\
Koduke X OUT I T I B2 BEINTA
25EL. Bus
FasELE i : MEeper ﬂ :
F2IN.E 4 : EJ_N |
= I
= | “ I
MUt X I 0 I i:>7 I
| I
i TEE [ Eny e
P2IROE G—G__'r a
P2IFGs Lo
pazsL s m—| IMETUR
Edge
P2ES.6 m— saket [—
P2 (P2.6) , MSP430F20X2
PIN NAME (P2.X) X FUNCTION CONTROL BITS !/ SIGNALS
' P2DIR.x P2SEL.x
P2 GIXINITAT 6 | P2.5 Input/Output on 0
XINt (see Note 3) 0 1
Timer_A2 TA1 1 1
1 N/A
2 X
3 BCSCTL3 LFXT1Sx 11 XIN
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P2 (P2.7) , MSP430F20X2
| BCSCTLILFXTISE = 11 | :Ex: Dsalsmr 1
| |
LFXT1 aff } |
| |
L | |
LFXTICLE ‘—L From B2EXIN i I FZEMIMTAI
25EL Elﬂ—r;_« _______ Fan Logic |
FIREN.Tm I |
- | |
| |
| ovss - d |
| oWCC =
FaDIR.Tme 1 Directian ! :
1 0: Input i ,»_D—
toupat | |
i |
P2OUT.T L : . |
Module X oUT U
I T I PZTOU
PISELT 3 | Eus |
I Kesper I
P2IN.T -« | EN |
. ! . !
Module X 1IN ]
ﬂ D
PNET = L
PIRAT Q—G'_'r -
pzrG7 Lo 4j|
F25ELT g—] IMEMUpR
Sige
FRIES.T B— 5.;.2;1 —
P2 (P2.7) , MSP430F20X2
PIN NAME (P2.X CONTROL BITS / SIGNALS
(P2.X) X FUNCTION P2DIR.x P2SEL.x
P2 7iXOUT T | P2.7 Input/Qutput oM 0
DVS5 0 1
XOUTT (see Note 3) 1 1
1 N/A
2 X
3 p2.7/X0UT P2SEL.7
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P1 :P1.0-P1.2, MSP430F20X3

PIN NAME (P1.X X FUNCTION CONTROL BITS [ SIGNALS
(P1.X) P1DIR.x P1SEL.x SD16AE.x INCHx
P1.OTACLK/ACLK/AD+ | 0 | P1.01 Input/Output 0 0 0 NIA
Timer_A2 TACLK/INCLK 0 1 0 MNIA
AGCLK 1 1 0 MNIA
A+ (see Note 3) X X 1 0
P1.1UTAOAD-/AL+ 1| P17 Input/Output 01 0 0 MNIA
Timer_A2.CCI0A 0 1 0 MNIA
Timer_AZ2 TAD 1 1 0 MNIA
Ald- (see Notes 3, 4) X X 1 0
Ad+ (see Note 3) X X 1 4
P1.2MATAT+HAL- 2 | P1.21 Input/Output 01 0 0 MNIA
Timer_AZ2 CCI1A 0 1 0 MNIA
Timer_A2 TA1 1 1 0 NIA
Al+ (see Note 3) X X 1 1
Ad- (see Notes 3, 4) X X 1 4
P1.3VREF/A1- 3 | P1.31 Input/Output 0 0 0 NIA
VREF X 1 0 NIA
Al- (see Notes 3, 4) X X 1 1
1. N/A
2 X
3 SD16AE.x
4 SD16AE.x=0 VSS
P1 (P1.0) , MSP430F20X3
I CH=] I_________Ea'u‘_m;n-i
|
A+ i !
SDMEAE Im i :
I
r i
FIREN.Om i I
' I
| OVES = d - |
: ovec— 1 11
PIDIR.D  Dreotian " |
. [- Inpit | "_D— g |
1: Ousput ; |
T |
FOUT S L I _ ~ I
i
Module X GUT I T : PLOTACLKIACLKIAD
P1SELI | Bus I
I Faepar I
P1IND - | EN I
EN : |
Module X 1M S I ——ID,? :
o I
PUED el
PURGD Q
sat
PAIFG.D
P1SELD g—] [MEMUE
Edge
FlESD B— Sele [—
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F1AMTANAIS AL

P1 (P1.1) , MSP430F20X3
INCH=4
ALt
INCH=D
O— Avgg
A= 1
SMEAETH L
F1REN.1m
P‘mﬁ:ltij]
P1CUT.1 ..
Module X QUT
F1SEL.1
Pl 1 &
Miodule X 14 =] O
P1IEA
P1IRQ.1
F1IFG.A
F1ZEL 1 m—
21251 g—]
P1 (P1.2) , MSP430F20X3
INCH=1
Al4
INCH=4

.#4-4@ Mg

SDIGAEZR L

FIRENIm

PIDIR2 ]

CVES

DV

F1OUT2 L.
Module X OUT
P1SEL2

PNz 4
EN
Mesdule X I D
PHIED
SRR
PHIFG.2
F1SEL2 m—]
F1IES B—
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PL (PL3) , MSP430F20X3
I' _________ Fan Loge |
|
] QQ }
Vaes
RE I '
NCH=1
4@ Ngs
al- .
SO1EAE I 2
PREM I
PIDRS a Diracinn
1 0: input
1: Cutput
F"C'LT3
PEZELIm <
SRR |
FIER
IR 3 4—(‘___'__'17 a
Sel
P1FE 3
| Indernupt
F1SEL.Z m— Edge
F1IEZ2 B Sslect [—
P1 :P1.4-P1.7 , MSP430F20X3
CONTROL BITS / SIGNALS
PIN NAME (P1.X
(P1.X) X FUNCTION PIDIRx | P1SELx | USIPx |SD16AEx | INCHx JTAG
Mode
P1.4/SMCLK/AZ+ 4| P1.47 Input/Output 0i1 0 NIA 0 NIA 0
TCK NIA 0 1 N/A 0 NIA 0
SMCLK 1 1 NIA 0 NIA 0
A2+ (see Note 3) X X N/A 1 2 0
TCK (see Note 5) X X /A X X 1
P1.5/TAD/SCLKIA2— 5[ P15+ Input/Output 01 0 X 0 NIA 0
™S NIA 0 1 X 0 N/A 0
Timer A2 TAD 1 1 X 0 NI 0
SCLK X X . 0 NIA 0
A2- (see MNotes 3, 4) X X X 1 2 0
TMS (see Note 5) X X X X X 1
P1.6/TA1/SDO/SCLIA3+ | B | P1.6% Input/Output 01 0 X 0 NIA 0
DI Timer A2.CCIB 0 1 X 0 NiA 0
Timer_A2 TA1 1 1 X 0 NIA 0
SDO (SPI) / SCL (12G) X X 1 0 NIA 0
Ad+ (see Note 3) X X X 1 3 0
TDI (see Note 5) X X X X X 1
P1.7/SDI/SDAIA3—] 7| P17+ InputOutput 01 0 X 0 NIA 0
Toomol N/A 0 1 X 0 NIA 0
DVSS 1 1 X 0 NIA 0
SDI (SPI) / SDA (12C) X X 1 0 NIA 0
A3~ (see Motes 3, 4) X X X 1 3 0
TDO/TDI (see Notes 5, 6) X X X X X 1
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N/A

SD16AE.x
SD16AE.x=0 VSS
JTAG /
JTAG

P1L (P14) , MSP430F20X3

OO WN PR

INCH=2

A2+

SDHEACAR

FIREMA®

PiDIRA [} Dirscticn
1 0: Input
1: Cutput
P10UT.4
Moduiz X OUT
F1SEL4

F1IM.4

|:| E'LI
Module X N 4 =] O

F1.4/5MCLKIAZ=TCK

FiIE4
PIRO4 a

Set 4t|
F1IFG.4
SISELA W ntemugt

FIIES.d m— =ajeet —

To JTAG

Fram JTAG

P1 (P15) , MSP430F20X3

| 1

NCH=2 I 1
o AVgg | |

A= . - ] |

I T

I |

1 1

SD1GAE S

Direction
I Impues
1: Cusput

I
1 I
I I
| 1
| 1
| 1
=D 5!
=

| =
1

} I

w10t S ! - L N
n T T
Module X OU | T : P1.STANSCLEAZ-ATMS

| 5 1
| eeper ]
I I
| 1
| 1
| 1
I |

Mooz ¥ IN P ]

FIES = =
_ EM ]
PURRS o 1 I
et 1} 1
PIIFGS —‘| 1 :
S Intarmipt |
PisELs m— I ] S I
PUESS B— Ssiest [— | |
I I
To JTAG I < :
From JTAG 1 |

639 C 0571-88800000 50 0571-89908080 51



(00 iz

0571-89908088

89908091

www.lierda.com

P1.ETANSDOVECLAIHTD

PIFGE j
F1SELx m— MEMUp

Ed
F1IESY B— aai —
To JTAZ
From JTAG
From JTAG

From JTAG (TDO)

P1 (P1.6) , MSP430F20X3
[T o
KCH=3 1 I
I
I
Al T t
SOTEAE £ | I
SDMEAEER I I
o—————————— -
FIRENER } 1
FISELER I 1
UsIPES | |
ovss - 0 1
: owee — 1 11
P1DIRE Dirzction 1 :
LS Module Direction T oatal 1 —D_ I
. 1
H I
FIOUT 5w 0 _D |
Module X oUT — 1 i 1
LS kodule Output 1 :
14 Mode} ] I
1 Eus I
| Kzeper @ I
PN : ER |
I
I L 1
Module X 1M < T | I
I b I
pee 1N L
’ EN el 1 1
ot | 14 I
PAIFG.E ] I I
F1SELE m—] METupt I I
Eoge 19 I
F1IESE M— sSeact — | |
To TG | <b‘ :
From JTAG : j|
PL (PL7) , MSP430x20x3
I T T T T Fanie
NCH=3 T 1
i Ags 1 I
Al I I
t
SOHEAZ A i :
1 1
r i
F1REM x| I
FiZZLxm | |
: oWCE 11
F1DIR.m—] O Direciion 1 1
U Magule Direction — 1 . Ootput 1 —D_ :
. 1
H |
F10UT i | _ |
Madle X OUT 1 I; i - ]
US| Module Ouiput | | :
(142 Mods) ] i
| Bus 1
PN | EN 1
| '_I 1
! I
Kicgule % 1N <0 1 1
! I
FIEX = :--- -------r---dl
PIRQ.x 4—@’_'1_ a I 1
et 1 1
' I
! I
I I
! |
L I
! |
[l
' |
! 1
t |
-l
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P2 (P2.6) , MSP430F20X3
BCSCTLILFRTISN = 11
LFXT1 ot
[
LFRTICLK t
P2SELT )
P2REN.E | I
| I
| ovzs | F I
I e 1 011 :
FIDIR.E L Diraction
] - f I
[D tw T )
f I
F2OUTE i ) I
Miodusz X OUT i T L : P2 ENINITA
- | [ | La
F2INE | =M 1
- | | I
I:| I | I
Modute X = ] | i>— I
| |
Pres —— ||
PZIROLE a
P2IFG.6 2 4]
P2SELS B—] MiETUpt
Enge
PSS B— seiect [—
P2 (P2.6) , MSP430F20X3
PIN NAME (P2.X) CONTROL BITS / SIGNALS
' X FUNCTION P2DIR.x P2SEL.x
P2 6XINITA 6 | P26 Input/Output 01 0
XINT (see Note 3) 0 1
Timer_A2.TA1 1 1
1 N/A
2 X
3 BCSCTL3 LFXT1Sx 11 XIN
P2 (P2.7) , MSP430F20X3
BCSCTLILFXTIS = 11 IIEF sz 1
| |
LFXT1 af i |
| |
L | /r"l |
LFETICLK <—E From P2 6N i ] i P2 EXIMTAT
- L™ pmg=——————==oml
PISELER Bad Logic
- - EE
FZRENTH T ]
| |
| oves 4 |
: ovee 01 :
FIDIRT . Diregtion
. T I |
@ e 1T
P2OUT.T L i - - |
Mpdute X OUT : T I F2T0(0UT
FISELT | Bus ;1: |
] Kesper I
PZINT | EN |
= |l i
Module X N Gl 1 __‘—}__>— |
D
PIET Tl
PHAGT o
PIFGT st 4]
F2sEL7 m—| MEMUR
F2IEST B—] 5:251 I
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P2 (P2.7) , MSP430F20X3

PIN NAME (P2.X CONTROL BITS / SIGNALS
(P2.X) X FUNCTION P2DIR.x P2SEL.x

P2.7IXOUT 7 | P2.7 Input/Output 0/ 0
DVSS 0 1
XOUTT (see Note 3) 1 1

1 N/A

2 X

3 pP2.7/X0UT P2SEL.7

PW {R-PD50-G™) PLASTIC SMALL-OQUTLIME PACKAGE
14 PINS SHOWN

T o S

HAAAAAA

I
o |
LELELLE

— A —n

E 1.20 MAX U-_"sﬂ

0,15 HOM

=i
il

PIHS
oiM & 14 1& 20 24 28
A WA 3,10 5,10 5,10 E.E0 T.50 9480
A MIN 230 430 480 E.40 7,70 Q80
A040064F 01097
1
2 ’
3 0.15mm
4 JEDEC MO-153
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