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Crystal Oscillator, XT1, Low-Frequency Mode®
over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS Vce MIN TYP MAX | UNIT
LFXT1 oscillator crystal _ _
fLrxTLLE frequency, LF mods 0. 1 XTS = 0, LFXT1Sx = 0 or 1 1.8V 103.6V 32768 Hz
LFXT1 oscillator logic level
fLEXT1,LF logic sguare wave input frequency, | XTS = 0, LFXT1Sx =3 1.8Vto3.6V | 10000 32768 50000 Hz
LF mode
XTS =0, LFXT1Sx =0, 500
OA Oscillation allowance for fLexToLE = 32768 Hz, Cyeff = 6 pF Q
LF LF crystals XTS = 0, LFXT1Sx = 0, 200
fLFXTl,LF = 32768 Hz, CL,eff =12 pF
XTS =0, XCAPx =0 1
N Integrated effective load XTS =0, XCAPx =1 5.5 F
Leff capacitance, LF mode® XTS = 0, XCAPX = 2 8.5 P
XTS =0, XCAPx =3 11
Duty cycle, LF mode ?TS = 0'_'\"3‘*2*1756“58'_?2“ PLO/ACLK, 2.2VI3V 30 50 70| %
LFXT1,LF —
frautLr Elf‘:rg'g‘é‘;’(gf;"‘”“ frequency, | yrs =0, LFXT1Sx = 3@ 22VI3V 10 10000 Hz

(1) To improve EMI on the XT1 oscillator, the following guidelines should be observed.
(a) Keep the trace between the device and the crystal as short as possible.
(b) Design a good ground plane around the oscillator pins.
(c) Prevent crosstalk from other clock or data lines into oscillator pins XIN and XOUT.
(d) Avoid running PCB traces underneath or adjacent to the XIN and XOUT pins.
(e) Use assembly materials and praxis to avoid any parasitic load on the oscillator XIN and XOUT pins.
(f) If conformal coating is used, ensure that it does not induce capacitive/resistive leakage between the oscillator pins.
(9) Do not route the XOUT line to the JTAG header to support the serial programming adapter as shown in other documentation. This
signal is no longer required for the serial programming adapter.
(2) Includes parasitic bond and package capacitance (approximately 2 pF per pin).
Since the PCB adds additional capacitance, it is recommended to verify the correct load by measuring the ACLK frequency. For a
correct setup, the effective load capacitance should always match the specification of the used crystal.
(3) Frequencies below the MIN specification set the fault flag. Frequencies above the MAX specification do not set the fault flag.
Frequencies in between might set the flag.
(4) Measured with logic-level input frequency but also applies to operation with crystals.

Internal Very-Low-Power Low-Frequency Oscillator (VLO)
over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted)

PARAMETER Ta Vce MIN TYP MAX | UNIT

fyLo VLO frequency “40°C 10 85°C 22VI3V 4 12 20 kHz
105°C 22

dfy o/dT VLO frequency temperature drift® TI:: jg:g tt(()) fg;?c 22VI3V 0.5 %/°C

dfyLo/dVee VLO frequency supply voltage drift® 25°C 1.8V1t03.6V 4 %IV

(1) Calculated using the box method:
I: (MAX(-40 to 85°C) - MIN(-40 to 85°C)) / MIN(-40 to 85°C) / (85°C - (-40°C))
T: (MAX(-40 to 105°C) - MIN(-40 to 105°C)) / MIN(-40 to 105°C) / (105°C - (-40°C))
(2) Calculated using the box method: (MAX(1.8 to 3.6 V) - MIN(1.8 to 3.6 V)) / MIN(1.8t0 3.6 V) / (3.6 V- 1.8 V)

Timer_A
over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted)
PARAMETER TEST CONDITIONS Vce MIN TYP MAX | UNIT
Internal: SMCLK, ACLK 22V 10
fra Timer_A clock frequency External: TACLK, INCLK MHz
Duty cycle = 50% + 10% 3V 16
tTA cap Timer_A capture timing TAO, TA1 2.2VI3V 20 ns
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10-Bit ADC, Built-In Voltage Reference (MSP430F20x2)
over recommended ranges of supply voltage and operating free-air temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS Vee MIN TYP MAX UNIT
Positive built-in vrers < 1 MA, REF2_SV =0 2.2
Vee Rer+ reference analog lvrer+ < 0.5 mA, REF2 5V =1 2.8 \%
supply voltage range [ <1 mA REF2 5V =1 2.9
v Positive built-in lvrer+ < lvrep+Max, REF2_5V =0 22VI3V 1.41 1.5 1.59 v
REF* reference voltage lvrers < lrersmax, REF2_5V = 1 3V 235 25 265
I Maximum VREF+ load 22V 0.5 mA
LD.VREF+ current 3V +1
lyrer+ = 500 pA + 100 pA,
Analog input voltage Vayx = 0.75 V, 22VI3V +2
) REF2 5V =0
Vger+ load regulation LSB
lyrer+ = 500 pA + 100 pA,
Analog input voltage Vax = 1.25V, 3V +2
REF2 5V =1
lvrer+ = 100 pA to 900 pA, |ADCI10SR =0 400
Vger+ load regulation | Vayx = 0.5 X VRgp+, 3v ns
response time Error of conversion result ADC10SR =1 2000
<1LSB
Maximum capacitance | lyrer+ < 1 MA,
Cvrer+ at pin Vreps @ REFON = 1, REFOUT = 1 22VBYV 100 pF
Temperature lvrer+ = constant with o
Terers coefficient 0 MA < lygers < 1 MA 22VI3V *100| ppm/°C
Settling time of internal | lyggr+ = 0.5 MA, REF2_5V =0,
tREFON reference voltage ® REFON=0to1 36V 30 HS
lvrer+ = 0.5 MA, ADC10SR =0 1
REF2_5V =0, 22V
REFON =1, ADC10SR =1 ' 25
¢ Settling time of REFBURST =1 us
REFBURST reference buffer® lvrers = 0.5 MA, ADC10SR =0 2
REF2 5V =1, 3V
REFON = 1, ADC10SR =1 45
REFBURST =1

(1) The capacitance applied to the internal buffer operational amplifier, if switched to terminal P1.4/SMCLK/A4/VREF+/VeREF+/TCK
(REFOUT = 1), must be limited; otherwise, the reference buffer may become unstable.
(2) The condition is that the error in a conversion started after treron OF trefayf IS l€SS than £0.5 LSB.
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APPLICATION INFORMATION, MSP430F20X2

Port P1 (P1.0to P1.2) Pin Schematics, MSP430F20x2
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Table 23. Port P1 (P1.0 to P1.2) Pin Functions, MSP430F20x2
CONTROL BITS / SIGNALS®®
PIN NAME (P1.x) X FUNCTION
P1DIR.x P1SEL.x ADC10AE.x INCHx
P1.0® input/output 0/1 0 0 N/A
Timer_A2.TACLK/INCLK 1 0 N/A
P1.0/TACLK/ACLK/AO 0
ACLK 1 0 N/A
A0 X 1 0
P1.1® input/output 0/1 0 0 N/A
Timer_A2.CCI0A 1 0 N/A
P1.1/TAO/AL 1 -
Timer_A2.TAO 1 0 N/A
AL® X X 1 1
P1.2® input/output 0/1 0 0 N/A
Timer_A2.CCI1A 1 0 N/A
P1.2/TAL/A2 2 -
Timer_A2.TAl 1 0 N/A
A2 X X 1 2

(1) X =Don't care
(2) N/A = Not available or not applicable
(3) Default after reset (PUC/POR)

(4) Setting the ADC10AE.x bit disables the output driver as well as the input Schmitt trigger to prevent parasitic cross currents when

applying analog signals.
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Port P1 (P1.3) Pin Schematics, MSP430F20x2

SREF2
0 VSS -7 Pad Logic |
To ADC 10 Vg - 1 | |
| |
A3 | |
| |
INCHx = 3 i [
I |
ADC10AE.3m I |
I___'_________j
P1REN.3m | I
' |
| DVSS — [
I O
DVCC — 1 |
P1DIR.3 | d I
: 't 0 Direction | ®
1 0: Input | P C} l
1: Output | |
! |
P1OUT.3IL 0 | |
’ Il
Module X OUT — 1 : T I
|
P1SEL.3 I Bus |
| Keeper |
P1IN.3 «¢ o | EN [
| l |
‘ I
Module X IN €[ <] D] N :
I
- |
P1IE.3
EN |
—a
P1IRQ.3 <—C : Q
Set |-4—
P1IFG.3 L—== J
P1SEL3 m Interrupt
Edge
P1|ES3 B Se|ect —

Table 24. Port P1 (P1.3) Pin Functions, MSP430F20x2

P1.3/ADC10CLK/
A3/VREF-/VeREF-

CONTROL BITS / SIGNALSM®@
PIN NAME (P1.x) X FUNCTION
P1DIR.X P1SEL.x ADC10AE.x INCHx

P1.3® input/output o1 0 0 N/A
N/A 0 1 0 N/A

P1.3/ADC10CLK/A3/

VREF(VOREE. 3 ADC10CLK 1 1 0 N/A
A3® X X 1 3
VREF-/VeREF-#® X X 1 N/A

(1) X =Don't care

(2) N/A = Not available or not applicable
(3) Default after reset (PUC/POR)
(4) Setting the ADC10AE.x bit disables the output driver as well as the input Schmitt trigger to prevent parasitic cross currents when

applying analog signals.

(5) An applied voltage is used as negative reference if bit SREF3 in register ADC10CTLO is set.

58
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Port P1 (P1.4) Pin Schematic, MSP430F20x2

Pad Logic I
To/from ADC 10 I |
positive reference | |
| |
A4 I | o

l |
INCHx =4 I |
ADC10AE.4m : :
I T

P1REN.4m I
I 8 |
' | |
| pvss | 0 |
I n 57

| pvce | 1 1
L~

P1DIR.4T 0 Direction o |
1 0: Input | 3} |
1: Output | ‘ |
! |
P1OUT.4IL 0 | |

‘ 'l
Module X OUT —] 1 ! T I
' |
P1SEL.4 | Bus I
| Keeper |
| EN I
C 0] | |

|
Module X IN € <] D] —® :

|
o R _
P1|E.4 | !

EN |
P1IRQ.4 " | |
‘ : ° Set | I
P1IFG.4 | o |
I
P1SEL4 m Interrupt I _\ l
Edge le— 4 )

PIES4 ®— Select |— | ‘ I
| I
To JTAG | ¢ (; '
|
From JTAG : @ ‘ |

P1.4/SMCLK/A4/VREF+/VeREF+/TCK

Copyright © 2005-2011, Texas Instruments Incorporated
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Port P1 (P1.5) Pin Schematics, MSP430F20x2

|_________Facﬂ_ogc-;
A5 | |
I
INCHx = 5 | :
I
ADC10AE.5® I |
I
P1REN.5m I
P1SEL.5m | :
IPE
USIPES | Dvss - 0 I
I n S
I pvce | 1 1
T
P1DIR.5m— 0 Direction Il :
USI Module Direction — 1 O: Input %}
|~ T 1: Output ! |
! |
P1OUT.5IL} [\L | I
' 'l
|
Module X OUT —] 1 L | : P1.5/TAO/SCLK/A5/TMS
l |
l |
P1IN.5 < o | |
l |
‘ |
Module X IN €] <7 D] —® | :
I
o R _
P1IE.5 | !
EN
P1IRQ.5 " | '
: h Set 4— I I
P1IFG.5 J e I
|
P1SEL.5 m— '”Itzed"upt : ) I
ge @ < I
PIES5 B—| Select | I
I |
To JTAG | @ !
|
From JTAG : ® |
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Port P1 (P1.6) Pin Schematics, MSP430F20x2

Pad Logic |
AG
|
INCHx = 6 :
ADC10AE.6m |
PIREN.6m
P1SEL.6m
USIPE6
pvss -{ o
Oi
pvce — 1 1
4
P1IDIR6® 0 Direction ® [
USI Module Direction —{ 1 0: Input }
|~ 1: Output
B

P1OUT.6IL

Module X OUT —{ 1

P1.6/TA1/SDO/SCL/AG/TDI

I

|

I

|

I

I

I

|

I

I

I

I

!

y |

|

L .

1

A

USI Module Output |

(I“C Mode) |
I Bus

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

|

Keeper
P1IN.6 «¢ O EN
Module X IN [ <] D} —@
P1IE.6 T - - T T =7 T = T
EN -
P1IRQ.6 {4_ a
n | st .
P1IFG.6 °
P1SEL.6 m—| '”é%fmpt )
ge [ S )
P1IES.6 =—| Select —
To JTAG ¢ ‘
From JTAG o
e e e e e e e e e —

Copyright © 2005-2011, Texas Instruments Incorporated 61


http://www.ti.com

MSP430F20x3 .

MSP430F20x2 1B TEXAS ENTS
MSP430F20x1
SLAS491G —AUGUST 2005—-REVISED APRIL 2011 www.ti.com

Port P1 (P1.7) Pin Schematics, MSP430F20x2

l_________Fad_LoEc'i
A7 |
I [
INCHx = 7 | [
[
ADC10AE.7m : |
l_ ———————— — — — -
P1REN.7 m ¥
P1SEL.7m
USIPE7
DVSS —{ 0
Qi
DVCC | 1 1
T
PIDIR.7m— 0 Direction ° ‘
USI Module Direction — 1 0: Input }
|~ 1: Output
o

P1OUT.7IL

Module X OUT —{ 1

|
.

P1.7/SDI/SDA/A7/TDO/TDI

| |
|
| |
| |
| |
| |
’ |
' |
’ |
' |
‘ |
' |
°
USI Module Output | |
(I"C Mode) | |
. |
|
' |
P1IN.7 < o | I
|
|
o ! '
Module X IN 4] <] D] —e | |
|
|
P1IE.7 l -
: EN | '
P1IRQ.7 {4: a : I
Set |
p1FG.7 L—=2 : |
P1SEL.7 m— '”éed"upt | N :
ge [ )
P1IES.7 =—{ select : ‘ |
|
To JTAG : < < I
From JTAG le :
From JTAG : I\k |
From JTAG (TDO) | '
| V |
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Table 25. Port P1 (P1.4 to P1.7) Pin Functions, MSP430F20x2

CONTROL BITS / SIGNALSW®

PIN NAME (P1.x) FUNCTION
P1DIR.X P1SEL.x USIP.x ADC10AE.x INCHx JTAG Mode
P1.4® input/output 0/1 0 N/A 0 N/A 0
N/A 0 1 N/A 0 N/A 0
P1.4/SMCLK/A4/ SMCLK 1 1 N/A 0 N/A 0
VREF+/VeREF+/TCK A4@ X X N/A 1 4 0
VREF+/VeREF+®®) X X N/A 1 N/A 0
TCK® X X N/A X X 1
P1.5® input/output 0/1 0 0 0 N/A 0
N/A 0 1 0 0 N/A 0
P1.5/TAO/SCLK/A5/TMS Timer_A2.TAQ ! = 0 0 N/A 0
SCLK X X 1 0 N/A 0
A5# X X X 1 5 0
T™MS® X X X X X 1
P1.6® input/output 0/1 0 0 0 N/A 0
Timer_A2.CCI1B 0 1 0 0 N/A 0
Timer_A2.TA1 1 1 0 0 N/A 0
P1.6/TA1/SDO/SCL/A6/TDI
SDO (SPI) / SCL (12C) X X 1 0 N/A 0
A6@ X X X 1 6 0
TDI® X X X X X 1
P1.7® input/output 01 0 0 0 N/A 0
N/A 0 1 0 0 N/A 0
P1.7/SDI/SDA/A7/TDO/TDI DvSS ! = 0 0 N/A 0
SDI (SPI) / SDA (12C) X X 1 0 N/A 0
A7T@® X X X 1 7 0
TDO/TDI®? X X X X X 1

)
()
®3)
4)

®)

(6)
@)

X = Don't care

N/A = Not available or not applicable
Default after reset (PUC/POR)
Setting the ADC10AE.x bit disables the output driver as well as the input Schmitt trigger to prevent parasitic cross currents when

applying analog signals.

The reference voltage is output if bit REFOUT in register ADC10CTLO is set. An applied voltage is used as positive reference if bits

SREFO/1 in register ADC10CTLO are set to 10 or 11.

In JTAG mode the internal pullup/down resistors are disabled.
Function controlled by JTAG.
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Port P2 (P2.6) Pin Schematics, MSP430F20x2

BCSCTL3.LFXT1Sx = 11 M FxT1Oscilator !
+ I I P2.7/XOUT
LFXT1 off | |
I |
I |
0 I
LFXT1CLK 1 | I I
P2SEL.7m 9 ) R Pad Logic |
— |
P2REN.6 m I :
| |
I DVSS | 0 I
| 1
I DVCC | 1 1
1 |
PZDIR'GT 0 Direction | o |
1 0: Input ® 3}
1: Output I I
| I
P20UT.6 0 . I |
Module X OUT —] 1 : T | P2.6/XIN/TA1
P2SEL.6 | Bus |
[ Keeper I
P2IN.6 <« o | EN I
| l |
T!I | |
Module X IN €] <] D] —® | I
I I
P2IE.6
EN |
P2IRQ.6 {4- Q
p2IFG.s L2 J
P2SEL.6 ® Interrupt
Edge
P2IES.6 B select |—
Table 26. Port P2 (P2.6) Pin Functions, MSP430F20x2
CONTROL BITS / SIGNALS
PIN NAME (P2.x) X FUNCTION
P2DIR.X P2SEL.x
P2.6 input/output 0/1 0
P2.6/XIN/TAL 6 | XIND@ 0 1
Timer_A2.TA1l 1 1

(1) Default after reset (PUC/POR)
(2) XIN is used as digital clock input if the bits LFXT1Sx in register BCSCTL3 are set to 11.
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Port P2 (P2.7) Pin Schematics, MSP430F20x2

BCSCTL3.LFXT1Sx = 11

+7

Module X IN 4‘

I
I
LFXT1 off }
I
I
0 |
LFXT1CLK From P2.6/XIN |
e r———————————=
P2SEL.6 & —] ] Pad Logic
—J I
P2REN.7m I
|
| DVSS —{ 0 -
| pvce | 1 1
P2DIR.7 | d
: 0 Direction I o
1 0: Input ! ° 3}
1: Output I
1
I
P20UT.7 0 - |
Module X OUT — 1 : T
P2SEL.7 I Bus
I Keeper
P2IN.7 ¢ o | EN
I
I
I
I

P2IRQ.7

P2SEL.7 m—
P2IES.7 m—]

a

P2IE.7
-

P2IFG.7

® Q

EN

Set

Interrupt
Edge
Select

Table 27. Port P2 (P2.7) Pin Functions, MSP430F20x2

—C >

P2.6/XIN/TA1

P2.7/XOUT

PIN NAME (P2.x)

FUNCTION

CONTROL BITS / SIGNALS

P2DIR.x P2SEL.x
P2.7 input/output 0/1 0
P2.7/XOUT 7 DVSS 0 1
XouTW® 1 1

(1) Default after reset (PUC/P
@

pin after reset.

OR)

If the pin P2.7/XOUT is used as an input a current can flow until P2SEL.7 is cleared due to the oscillator output driver connection to this

Copyright © 2005-2011, Texas Instruments Incorporated
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APPLICATION INFORMATION, MSP430F20X3

Port P1 (P1.0) Pin Schematics, MSP430F20x3

Module X IN 4‘

____________ -
INCH=0 ] Pad Logic
| |
A0+ { I
SD16AE.Om | |
I
r |
P1REN.Om | |
—
' | |
| pvss |0 |
I n “7
pvce —| 1 1
P1DIR.Om® | O ' d '
. ‘t Direction | Py [ |
1 0: Input ._O}
1: Output ! ‘ [
! [
P1OUT.0lL 0 | I
’ 'l
i
Module X OUT — 1 | T : P1.0/TACLK/ACLK/AO+
P1SEL.0 | Bus I
| Keeper |
P1N-0 < o | EN I
' |
' |
' |
' |

P1g.0 4
J EN
P1IRQ.0 4—{ : Q

Set
P1IFG.0
P1SELO m—] Interrupt
Edge
P1IES.0 ®=— Select

66
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Port P1 (P1.1) Pin Schematics, MSP430F20x3

INCH=4 ;- Pad Logic |
|
Ag ' >4 =
| ‘
r-r—-——-""=-"—-—"=-—"=-="=-= |
INCH=0 i } I
ol av |
AO- 1 S | :
i >4 ®
SD16AE.1m i ® '
I
P1REN.1m

P1D|R.1lt

<

r_

[

|

I

I

I

| »
Direction | Py
0: Input | ® 3}
1: Output |

LI

I

I

I

I

I

I

I

I

I

I

[ .

P10UT A1 0
@
Module X OUT — 1 T P1.1/TAO/A0-/A4+
P1SEL.1 Bus
Keeper
P1N-1T < ® EN
Module X IN H T_—Di
Pyl M, | T T T
PlE EN |-
P1IRQ.1 <—C ° Q
Set
P1IFG.1
P1SEL1 = Interrupt
Edge

P1IES.1 =—{ Select
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Port P1 (P1.2) Pin Schematics, MSP430F20x3

INCH=1 ;- Pad Logic |
I
A+ l D‘(} I
| '
r—r—-——=-"—="=—==-- |
INCH=4 i } I
0 AV |
Ad- 1 S8 | :
i >4 I
SD16AE.2m | ° I
I
r |
P1REN.2m { |
l |
| pvss —{ 0 |
I O
DVCC—| 1 10 1
PIDIR2m e | 0 ! d '
: 'Ti Direction | ® |
1 0: Input ® c}
1: Output ! I
' I
P10UT.2 0 | I
®
Module X OUT — 1 I T : P1.2/TA1/A1+/A4~
P1SEL.2 I Bus |
| Keeper |
P1N-2 € o | EN [
| i [
‘II I
Module X IN ¢ | :
I
- I
P1E.2
PlUE EN |
P1IRQ.2 <—C ° Q
Set
P1IFG.2

P1SEL2 m Interrupt
Edge
P1ES2 B—| Select [—
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Port P1 (P1.3) Pin Schematics, MSP430F20x3

r Pad Logic I
' |
|
VREF I M I
1
r—-—-——————-"-—"=—-—"=-—"=-—"==- I
INCH=1 i ) '
0 AV | ‘
Al- 1 SS | :
| >4 ®
SD16AE.3m i ) '
I
r |
PIREN.3m i
O I
S |
| pvss —| 0 [
| N O |
I pvee—| 1 1
P1D|R.3lt ‘ d |
0: Input [ } l
1: Output ) ‘ |
! |
P1OUT.3me| 0 | |
1 o I
| I P1.3/VREF/A1-
P1SEL.3 ° | Bus |
| Keeper |
P1N-3 < o | EN |
| i |
' |
' |
|
- I

P13 B
J EN
P11RQ.3 4—( : Q

Set
P11FG.3

P1SEL3 ® Interrupt
Edge
P1IES3 B—| Select
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Table 28. Port P1 (P1.0 to P1.3) Pin Functions, MSP430F20x3

CONTROL BITS / SIGNALS®®
PIN NAME (P1.x) X FUNCTION
P1DIR.X P1SEL X SD16AE.x INCHXx
P1.0® input/output 0/1 0 0 N/A
Timer_A2.TACLK/INCLK 1 0 N/A
P1.0/TACLK/ACLK/AO+ 0
ACLK 1 0 N/A
A0+®) X 1 0
P1.1® input/output 0/1 0 0 N/A
Timer_A2.CCI0A 1 0 N/A
P1.1/TAO/AO-/A4+ 1 | Timer A2.TAO 1 0 N/A
AD-A®) X X 1 0
Ad+®) X X 1 4
P1.2® input/output 0/1 0 0 N/A
Timer_A2.CCI1A 1 0 N/A
P1.2/TAL/AL+A4- 2 | Timer_A2.TA1 1 0 N/A
AL+®) X 1 1
A4-(D©E) X X 1 4
P1.3® input/output 0/1 0 0 N/A
P1.3/VREF/A1- 3 |VREF X 1 0 N/A
A1-(D6E) X X 1 1

(1) X =Don't care

(2) N/A = Not available or not applicable

(3) Default after reset (PUC/POR)

(4) Setting the SD16AE.x bit disables the output driver as well as the input Schmitt trigger to prevent parasitic cross currents when applying
analog signals.

(5) With SD16AE.x = 0 the negative inputs are connected to VSS if the corresponding input is selected.
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Port P1 (P1.4) Pin Schematics, MSP430F20x3

INCH=2

A2+

SD16AE.4m

P1REN.4m

P1D|R.4l~t

r————————-
e
4
DVSS - 0
DvCC— 1
~
0 Direction ®
1 0: Input :}
1: Output

P1OUT.4IL

0
@
Module X OUT —{ 1
P1SEL 4 Bus
Keeper
P1N4 < ® EN

Module X IN 4‘

Pl g4
P1IRQ4 {4: Q

EN

Set

—¢—
Interrupt J

Edge
Select

P1IFG.4

P1SEL.4 m—
P1IES4 m—]

'

To JTAG

From JTAG

P1.4/SMCLK/A2+/TCK
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Port P1 (P1.5) Pin Schematics, MSP430F20x3

— e e — —— — — —— — —— — — —

| Pad Logic
INCH=2 | |
0 AV I I
po- ss I
1 _ |
| |
SD16AE.5m | |
I
r |
PIREN.5m i I
P1SEL.5m | I
5
USIPE | ovss I I
| o
I pvee | 1 1
1
PIDIR-5®— 0 Direction |l o :
US| Module Direction 71/ T (1) I(;]Etup;[ut ! 46} |
! |
P1OUT.5lL} [\k ' I
| <
Module X OUT —] 1 L I T : P1.5/TAO/SCLK/A2HTMS
| Bus [
| Keeper 4 q
D |
PIN5 | EN [
l |
. I ﬁ
Module X IN [ <] D| —® :
|
o 1
P15 | !
PlLE EN |
PIRQ.S <C e la | I :
Set I
P1IFG.5 1 |
|
P1SEL5 m Interrupt | | \ [
Edge | /
P1IESS ®—| Select | | |
I |
To JTAG i T l
I
From JTAG : ° ‘ |
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Port P1 (P1.6) Pin Schematics, MSP430F20x3

M~ P_ad_Log_ic
INCH=3 |
I
A3+ i
I
SD16AE.Cm '
P1REN.6m
P1SEL.6m s
USIPES®|
DVSS - 0
Oi
DvCcC— 1 1
= A
P1DIR6 0 Direction ° S
USI Module Direction —— 1 0: Input }
1: Output

P1.6/TA1/SDO/SCL/A3+/TDI

(12C Mode)

P10UT.6 0 4&
®
Module X OUT — 1
USI Module Output

P1N-6 <

Module X IN

P16 —~ 1=
P1IRQ.6 <L4: Q

Set
P1IFG.6 °

P1SEL.6 m Interrupt
Edge
P1IES.6 B—] Select

To JTAG

From JTAG
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Port P1 (P1.7) Pin Schematics, MSP430F20x3

— e — ——— — — — — — — — —y

| Pad Logic
INCH=3 | I
0 AV | I
A3- SS |
1 ! [
| |
SD16AE.x® I ® |
I |
' |
P1REN.Xm i
P1SEL.xm | . :
7
USIPE | ovss D I
| O
pvce— 1 1 |
P1DIR.XB— I d |
DIR. 0 Direction e |
USI Module Direction 71/ T (1) I(S‘Etuptut ! } :
) |
P1OUT.XIL} I\L | |
' 'l
|
Module X OUT — 1 L | : P1.7/SDI/SDA/A3-TDO/TDI
USI Module Output ,r I ¢ I
(12C Mode) | |
[ Bus |
| Keeper I
PANX € ° : EN |
|
I
. T |
Module X IN % | |
|
[
O L
PUEX [ EN | | !
P1IRQX . Q | [
Set |-4— I
P1IFG.X J : * I
P1SELX m Interrupt | I
Edge | — |
P1IESX B—| Select |— I |
|
To JTAG : < ( |
From JTAG le ‘ :
From JTAG : I\k |
From JTAG (TDO) | I
o v
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Table 29. Port P1 (P1.4 to P1.7) Pin Functions, MSP430F20x3

PIN NAME (P1.x)

FUNCTION

CONTROL BITS / SIGNALSW®

P1DIR.X P1SEL.x USIP.x SD16AE.x INCHx JTAG Mode
P1.4® input/output 0/1 0 N/A 0 N/A 0
N/A 0 1 N/A 0 N/A 0
P1.4/SMCLK/A2+/TCK SMCLK 1 N/A 0 N/A 0
A2+@® X X N/A 1 2 0
TCK® X X N/A X X 1
P1.5® input/output 0/1 0 0 0 N/A 0
N/A 0 1 0 0 N/A 0
P1.5/TA0/SCLK/A2-/TMS Timer_A2.TAO ! ! 0 0 N/A 0
SCLK X X 1 0 N/A 0
A2-WO X X X 1 2 0
TMS® X X X X X 1
P1.6® input/output 0/1 0 0 0 N/A 0
Timer_A2.CCI1B 0 1 0 0 N/A 0
P1.6/TA1/SDO/SCL/ Timer_A2.TAl 1 1 0 0 N/A 0
A3+/TDI SDO (SPI) / SCL (12C) X X 1 0 N/A 0
A3+® X X X 1 3 0
TDI® X X X X X 1
P1.7® input/output 0/1 0 0 0 N/A 0
N/A 0 1 0 0 N/A 0
P1.7/SDI/SDA/A3-/ Dvss 1 1 0 0 N/A 0
TDO/TDI SDI (SPI) / SDA (I2C) X X 1 0 N/A 0
A3-WO X X X 1 3 0
TDO/TDI®M X X X X X 1

(1) X =Don't care

(2) N/A = Not available or not applicable
(3) Default after reset (PUC/POR)
(4) Setting the SD16AE.x bit disables the output driver as well as the input Schmitt trigger to prevent parasitic cross currents when applying

analog signals.

(5) InJTAG mode the internal pullup/down resistors are disabled.
(6) With SD16AE.x = 0 the negative inputs are connected to VSS if the corresponding input is selected.

(7) Function controlled by JTAG
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Port P2 (P2.6) Pin Schematics, MSP430F20x3

BCSCTL3.LFXT1Sx = 11 M FxT1Oscilator !
+ I I P2.7/XOUT
LFXT1 off | |
I |
I |
0 I
LFXT1CLK 1 | I I
P2SEL.7m 9 ) R Pad Logic |
— |
P2REN.6 m I :
| |
I DVSS | 0 I
| 1
I DVCC | 1 1
1 |
PZDIR'GT 0 Direction | o |
1 0: Input ® 3}
1: Output I I
| I
P20UT.6 0 . I |
Module X OUT —] 1 : T | P2.6/XIN/TA1
P2SEL.6 | Bus |
[ Keeper I
P2IN.6 <« o | EN I
| l |
T!I | |
Module X IN €] <] D] —® | I
I I
P2IE.6
EN |
P2IRQ.6 {4- Q
p2IFG.s L2 J
P2SEL.6 ® Interrupt
Edge
P2IES.6 B select |—
Table 30. Port P2 (P2.6) Pin Functions, MSP430F20x3
CONTROL BITS / SIGNALS
PIN NAME (P2.x) X FUNCTION
P2DIR.X P2SEL.x
P2.6 input/output 0/1 0
P2.6/XIN/TAL 6 | XIND@ 0 1
Timer_A2.TA1l 1 1

(1) Default after reset (PUC/POR)
(2) XIN is used as digital clock input if the bits LFXT1Sx in register BCSCTL3 are set to 11.
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Port P2 (P2.7) Pin Schematics, MSP430F20x3

BCSCTL3.LFXT1Sx = 11

LFXT1 off

0
LFXT1CLK From P2.6/XIN
"\ [T, " ——————-—=
P2SEL.6® @ Pad Logic
7_J
P2REN.7 m
DVSS - 0
Oi
DvCC—{ 1 1
~
e T D
1: Output

P20UT.7
Module X OUT —

P2SEL.7

P2IN.7 «

P2DIR.7lt 0
1
0
1

Module X IN

!

Bus
Keeper

EN

—C >

P2.6/XIN/TA1

P2.7/XOUT

P2IE.7
EN U
-
P2IRQ.7 <—C N Q
Set
p2IFG.7 L=
P2SEL.7 m Interrupt
Edge
P2IES.7 =—{ select
Table 31. Port P2 (P2.7) Pin Functions, MSP430F20x3
CONTROL BITS / SIGNALS
PIN NAME (P2.x) X FUNCTION
P2DIR.x P2SEL.x
P2.7 input/output 0/1 0
P2.7/XOUT 7 |DVSS 0 1
xouTt®@ 1 1

(1) Default after reset (PUC/POR)

(2) If the pin P2.7/XOUT is used as an input a current can flow until P2SEL.7 is cleared due to the oscillator output driver connection to this

pin after reset.
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REVISION HISTORY

LITERATURE

NUMBER SUMMARY

SLAS491 Preliminary PRODUCT PREVIEW data sheet release

SLAS491A Production data sheet release for MSP430F20x3I.
Updated specification and added characterization graphs.

SLAS491B Production data sheet release for MSP430F20x3T, MSP430F20x1l and MSP430F20x1T.
105°C characterization results added.
SD16_A SINAD characterization results for MSP430F20x3
RSA package added.
Updated SD16_A Power Supply Rejection specification.
DCO Calibration Register names: lower case "z" changed to upper case "Z".
Vhys@_iT-) MAX specification increased from 180 mV to 210 mV.
MIN and MAX percentages for "calibrated DCO frequencies - tolerance over supply voltage VCC" corrected from 2.5% to
3.0% to match the specified frequency ranges.

SLAS491C Production data sheet release for MSP430F20x21 and MSP430F20x2T.

SLAS491D Changed fac k to 0 Hz in I pp4 test conditions on page 23.

SLAS491E Changed Tgg maximum for programmed devices to 150°C (page 20)

SLAS491F Added ADC10 data transfer registers to Peripheral File Map (page 18, 19)

SLAS491G Changed Test Conditions for "Duty cycle, LF mode" in Crystal Oscillator, XT1, Low-Frequency Mode
Changed note (1) on 10-Bit ADC, Built-In Voltage Reference.
Changed USIP.x Control Bits in Table 25 and Table 29
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PACKAGE OPTION ADDENDUM

PACKAGING INFORMATION

Orderable Device status (¥ Package Type Package Pins Package Qty Eco Plan @ Lead/ MSL Peak Temp (3) Samples
Drawing Ball Finish (Requires Login)
MSP430F2001IN ACTIVE PDIP N 14 25 Pb-Free (RoHS) CU NIPDAU Level-1-260C-UNLIM
MSP430F20011PW ACTIVE TSSOP PW 14 90 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430F20011PWR ACTIVE TSSOP PW 14 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430F2001IRSAR ACTIVE QFN RSA 16 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430F2001IRSAT ACTIVE QFN RSA 16 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430F2001TN ACTIVE PDIP N 14 25 Pb-Free (RoHS) CU NIPDAU Level-1-260C-UNLIM
MSP430F2001TPW ACTIVE TSSOP PW 14 90 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430F2001TPWR ACTIVE TSSOP PW 14 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430F2001TRSAR ACTIVE QFN RSA 16 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430F2001TRSAT ACTIVE QFN RSA 16 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430F2002IN ACTIVE PDIP N 14 25 Pb-Free (RoHS) CU NIPDAU Level-1-260C-UNLIM
MSP430F2002IPW ACTIVE TSSOP PW 14 90 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430F2002IPWR ACTIVE TSSOP PW 14 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430F2002IRSAR ACTIVE QFN RSA 16 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430F2002IRSAT ACTIVE QFN RSA 16 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430F2002TN ACTIVE PDIP N 14 25 Pb-Free (RoHS) CU NIPDAU Level-1-260C-UNLIM
MSP430F2002TPW ACTIVE TSSOP PW 14 90 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430F2002TPWR ACTIVE TSSOP PW 14 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
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Orderable Device status (¥ Package Type Package Pins Package Qty Eco Plan @ Lead/ MSL Peak Temp ) Samples
Drawing Ball Finish (Requires Login)
MSP430F2002TRSAR ACTIVE QFN RSA 16 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430F2002TRSAT ACTIVE QFN RSA 16 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430F2003IN ACTIVE PDIP N 14 25 Pb-Free (RoHS) CU NIPDAU Level-1-260C-UNLIM
MSP430F2003IPW ACTIVE TSSOP PW 14 90 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430F2003IPWR ACTIVE TSSOP PW 14 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430F2003IRSAR ACTIVE QFN RSA 16 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430F2003IRSAT ACTIVE QFN RSA 16 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430F2003TN ACTIVE PDIP N 14 25 Pb-Free (RoHS) CU NIPDAU Level-1-260C-UNLIM
MSP430F2003TPW ACTIVE TSSOP PW 14 90 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430F2003TPWR ACTIVE TSSOP PW 14 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430F2003TRSAR ACTIVE QFN RSA 16 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430F2003TRSAT ACTIVE QFN RSA 16 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430F2011IN ACTIVE PDIP N 14 25 Pb-Free (RoHS) CU NIPDAU Level-1-260C-UNLIM
MSP430F20111PW ACTIVE TSSOP PW 14 90 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430F2011IPWR ACTIVE TSSOP PW 14 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430F2011IRSAR ACTIVE QFN RSA 16 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430F2011IRSAT ACTIVE QFN RSA 16 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430F2011TN ACTIVE PDIP N 14 25 Pb-Free (RoHS) CU NIPDAU Level-1-260C-UNLIM
MSP430F2011TPW ACTIVE TSSOP PW 14 90 Green (RoHS CU NIPDAU Level-1-260C-UNLIM

& no Sh/Br)
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MSP430F2011TPWR ACTIVE TSSOP PW 14 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430F2011TRSAR ACTIVE QFN RSA 16 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430F2011TRSAT ACTIVE QFN RSA 16 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430F2012IN ACTIVE PDIP N 14 25 Pb-Free (RoHS) CU NIPDAU Level-1-260C-UNLIM
MSP430F2012IPW ACTIVE TSSOP PW 14 90 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430F2012IPWR ACTIVE TSSOP PW 14 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430F2012IRSAR ACTIVE QFN RSA 16 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430F2012IRSAT ACTIVE QFN RSA 16 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430F2012TN ACTIVE PDIP N 14 25 Pb-Free (RoHS) CU NIPDAU Level-1-260C-UNLIM
MSP430F2012TPW ACTIVE TSSOP PW 14 90 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430F2012TPWR ACTIVE TSSOP PW 14 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430F2012TRSAR ACTIVE QFN RSA 16 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430F2012TRSAT ACTIVE QFN RSA 16 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430F2013IN ACTIVE PDIP N 14 25 Pb-Free (RoHS) CU NIPDAU Level-1-260C-UNLIM
MSP430F2013IPW ACTIVE TSSOP PW 14 90 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430F2013IPWR ACTIVE TSSOP PW 14 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430F2013IRSAR ACTIVE QFN RSA 16 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430F2013IRSAT ACTIVE QFN RSA 16 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430F2013TN ACTIVE PDIP N 14 25 Pb-Free (RoHS) CU NIPDAU Level-1-260C-UNLIM
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Orderable Device status (¥ Package Type Package Pins  Package Qty Eco Plan @ Lead/ MSL Peak Temp @ Samples
Drawing Ball Finish (Requires Login)
MSP430F2013TPW ACTIVE TSSOP PW 14 90 Green (RoHS CU NIPDAU  Level-1-260C-UNLIM
& no Sh/Br)
MSP430F2013TPWR ACTIVE TSSOP PW 14 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
MSP430F2013TRSAR ACTIVE QFN RSA 16 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)
MSP430F2013TRSAT ACTIVE QFN RSA 16 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR
& no Sh/Br)

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

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

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

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sh/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TlI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sh/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

® MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. TI 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 Tl'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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
s |+K0 —P 1>
OO0 006 0O T
& © ’H Bo W
Reel X | — l
Diameter
Cavity +I A0 |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
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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)
MSP430F2001IPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
MSP430F2001IRSAR QFN RSA 16 3000 330.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
MSP430F2001IRSAT QFN RSA 16 250 180.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
MSP430F2001TRSAR QFN RSA 16 3000 330.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
MSP430F2001TRSAT QFN RSA 16 250 180.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
MSP430F2002IPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
MSP430F2002IRSAR QFN RSA 16 3000 330.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
MSP430F2002IRSAT QFN RSA 16 250 180.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
MSP430F2002TPWR | TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
MSP430F2002TRSAR QFN RSA 16 3000 330.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
MSP430F2002TRSAT QFN RSA 16 250 180.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
MSP430F2003IPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
MSP430F2003IRSAR QFN RSA 16 3000 330.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
MSP430F2003IRSAT QFN RSA 16 250 180.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
MSP430F2003TPWR | TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
MSP430F2003TRSAR QFN RSA 16 3000 330.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
MSP430F2003TRSAT QFN RSA 16 250 180.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
MSP430F2011IPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
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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)

MSP430F2011IRSAR QFN RSA 16 3000 330.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
MSP430F2011IRSAT QFN RSA 16 250 180.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
MSP430F2011TPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
MSP430F2011TRSAR QFN RSA 16 3000 330.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
MSP430F2011TRSAT QFN RSA 16 250 180.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
MSP430F2012IPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
MSP430F2012IRSAR QFN RSA 16 3000 330.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
MSP430F2012IRSAT QFN RSA 16 250 180.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
MSP430F2012TPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
MSP430F2012TRSAR QFN RSA 16 3000 330.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
MSP430F2012TRSAT QFN RSA 16 250 180.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
MSP430F2013IPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
MSP430F2013IRSAR QFN RSA 16 3000 330.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
MSP430F2013IRSAT QFN RSA 16 250 180.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
MSP430F2013TPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
MSP430F2013TRSAR QFN RSA 16 3000 330.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2
MSP430F2013TRSAT QFN RSA 16 250 180.0 12.4 425 | 425 | 1.15 8.0 12.0 Q2

TAPE AND REEL BOX DIMENSIONS
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*All dimensions are nominal
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

MSP430F2001IPWR TSSOP PW 14 2000 346.0 346.0 29.0
MSP430F2001IRSAR QFN RSA 16 3000 346.0 346.0 29.0
MSP430F2001IRSAT QFN RSA 16 250 190.5 212.7 31.8
MSP430F2001TRSAR QFN RSA 16 3000 346.0 346.0 29.0
MSP430F2001TRSAT QFN RSA 16 250 190.5 212.7 31.8
MSP430F2002IPWR TSSOP PW 14 2000 346.0 346.0 29.0
MSP430F2002IRSAR QFN RSA 16 3000 346.0 346.0 29.0
MSP430F2002IRSAT QFN RSA 16 250 190.5 212.7 31.8
MSP430F2002TPWR TSSOP PW 14 2000 346.0 346.0 29.0
MSP430F2002TRSAR QFN RSA 16 3000 346.0 346.0 29.0
MSP430F2002TRSAT QFN RSA 16 250 190.5 212.7 31.8
MSP430F2003IPWR TSSOP PW 14 2000 346.0 346.0 29.0
MSP430F2003IRSAR QFN RSA 16 3000 346.0 346.0 29.0
MSP430F2003IRSAT QFN RSA 16 250 190.5 212.7 31.8
MSP430F2003TPWR TSSOP PW 14 2000 346.0 346.0 29.0
MSP430F2003TRSAR QFN RSA 16 3000 346.0 346.0 29.0
MSP430F2003TRSAT QFN RSA 16 250 190.5 212.7 31.8
MSP430F2011IPWR TSSOP PW 14 2000 346.0 346.0 29.0
MSP430F2011IRSAR QFN RSA 16 3000 346.0 346.0 29.0
MSP430F2011IRSAT QFN RSA 16 250 190.5 212.7 31.8
MSP430F2011TPWR TSSOP PW 14 2000 346.0 346.0 29.0
MSP430F2011TRSAR QFN RSA 16 3000 346.0 346.0 29.0
MSP430F2011TRSAT QFN RSA 16 250 190.5 212.7 31.8
MSP430F2012IPWR TSSOP PW 14 2000 346.0 346.0 29.0
MSP430F2012IRSAR QFN RSA 16 3000 346.0 346.0 29.0
MSP430F2012IRSAT QFN RSA 16 250 190.5 212.7 31.8
MSP430F2012TPWR TSSOP PW 14 2000 346.0 346.0 29.0
MSP430F2012TRSAR QFN RSA 16 3000 346.0 346.0 29.0
MSP430F2012TRSAT QFN RSA 16 250 190.5 212.7 31.8
MSP430F2013IPWR TSSOP PW 14 2000 346.0 346.0 29.0
MSP430F2013IRSAR QFN RSA 16 3000 346.0 346.0 29.0
MSP430F2013IRSAT QFN RSA 16 250 190.5 212.7 31.8
MSP430F2013TPWR TSSOP PW 14 2000 346.0 346.0 29.0
MSP430F2013TRSAR QFN RSA 16 3000 346.0 346.0 29.0
MSP430F2013TRSAT QFN RSA 16 250 190.5 212.7 31.8
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MECHANICAL DATA

PW (R—PDSO—G14)

PLASTIC SMALL OUTLINE
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NOTES: A
B.

E.

Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.
This drawing is subject to change without notice.

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

Body width does not include interlead flash.

Falls within JEDEC MO-183

Mold flash, protrusions, or gate burrs shall

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

PW (R—PDS0O—-G14) PLASTIC SMALL OUTLINE

Stencil Openings

Example Board Layout
(Note ) (Note D)
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\ * (See Note E)
\ ) /
\ Al Around  ,
. /!
L -
4211284-2/D  05/11

A. Al linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

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

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

Customers should contact their board fabrication site for solder mask tolerances between and around signal pads

NOTES:
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MECHANICAL DATA

RSA (S—PQFP-N16) PLASTIC QUAD FLATPACK
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A. Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—1994.
B. This drawing is subject to change without notice.
C. Quad Flatpack, No—leads (QFN) package configuration.
@ The package thermal pad must be soldered to the board for thermal and mechanical performance.
See the Product Data Sheet for details regarding the exposed thermal pad dimensions.
E. Falls within JEDEC MO-220.
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THERMAL PAD MECHANICAL DATA

RSA (S—PVQFN—N186)
THERMAL INFORMATION

This package incorporates an exposed thermal pad that is designed to be attached directly to an external
heatsink. The thermal pad must be soldered directly to the printed circuit board (PCB). After soldering, the
PCB can be used as a heatsink. In addition, through the use of thermal vias, the thermal pad can be attached
directly to the appropriate copper plane shown in the electrical schematic for the device, or alternatively, can be

attached to a special heatsink structure designed into the PCB. This design optimizes the heat transfer from the
integrated circuit (IC).

PLASTIC QUAD FLATPACK NO—LEAD

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

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

Optional Pin 1 Feature

See Note B
+
0,1840,05 (2 Places) — 0,54+0,05 (2 Places)
Y 1 4
E U U U U | — Exposed Thermal Pad
16 ‘ /
T ) ! 15
2,70£0,10 —
I N I P
13
12 9

4 2,70£0,10

Bottom View

Exposed Thermal Pad Dimensions

4206364/J 01/11

NOTES:
A. All linear dimensions are in millimeters
B. The Pin 1 Identification mark is an optional feature that may be present on some devices

In addition, this Pin 1 feature if present is electrically connected to the center thermal pad
and therefore should be considered when routing the board layout.
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LAND PATTERN DATA

RSA (S—PVQFN—-N16) PLASTIC QUAD FLATPACK NO—LEAD

Example Board Layout Example Stencil Design
0.125mm Stencil Thickness
Pin 1 0,5x0,5mm (Note E)
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NOTES: A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

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

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

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

F.  Customers should contact their board fabrication site for solder mask tolerances.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from Tl to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by TI for that product or service voids all
express and any implied warranties for the associated Tl product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Audio www.ti.com/audio Communications and Telecom www.ti.com/communications

Amplifiers amplifier.ti.com Computers and Peripherals www.ti.com/computers

Data Converters dataconverter.ti.com Consumer Electronics Wwww.ti.com/consumer-apps

DLP® Products www.dlp.com Energy and Lighting www.ti.com/energy

DSP dsp.ti.com Industrial www.ti.com/industrial

Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical

Interface interface.ti.com Security www.ti.com/security

Logic logic.ti.com Space, Avionics and Defense  www.ti.com/space-avionics-defense

Power Mgmt power.ti.com Transportation and www.ti.com/automotive
Automotive

Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video

RFID www.ti-rfid.com Wireless www.ti.com/wireless-apps

RF/IF and ZigBee® Solutions  www.ti.com/Iprf
TI E2E Community Home Page e2e.ti.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2011, Texas Instruments Incorporated
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