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Crystal Oscillator, XT1, Low-Frequency Mode (1)

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

PARAMETER TEST CONDITIONS VCC MIN TYP MAX UNIT

LFXT1 oscillator crystalfLFXT1,LF XTS = 0, LFXT1Sx = 0 or 1 1.8 V to 3.6 V 32768 Hzfrequency, LF mode 0, 1

LFXT1 oscillator logic level
fLFXT1,LF,logic square wave input frequency, XTS = 0, LFXT1Sx = 3 1.8 V to 3.6 V 10000 32768 50000 Hz

LF mode

XTS = 0, LFXT1Sx = 0, 500fLFXT1,LF = 32768 Hz, CL,eff = 6 pFOscillation allowance forOALF kΩLF crystals XTS = 0, LFXT1Sx = 0, 200fLFXT1,LF = 32768 Hz, CL,eff = 12 pF

XTS = 0, XCAPx = 0 1

XTS = 0, XCAPx = 1 5.5Integrated effective loadCL,eff pFcapacitance, LF mode (2)
XTS = 0, XCAPx = 2 8.5

XTS = 0, XCAPx = 3 11

XTS = 0, Measured at P1.0/ACLK,Duty cycle, LF mode 2.2 V/3 V 30 50 70 %fLFXT1,LF = 32768 Hz

Oscillator fault frequency,fFault,LF XTS = 0, LFXT1Sx = 3 (4) 2.2 V/3 V 10 10000 HzLF mode (3)

(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.
(g) 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 VCC MIN TYP MAX UNIT

-40°C to 85°C 4 12 20
fVLO VLO frequency 2.2 V/3 V kHz

105°C 22

I: -40°C to 85°CdfVLO/dT VLO frequency temperature drift (1) 2.2 V/3 V 0.5 %/°CT: -40°C to 105°C
dfVLO/dVCC VLO frequency supply voltage drift (2) 25°C 1.8 V to 3.6 V 4 %/V

(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(1.8 to 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 VCC MIN TYP MAX UNIT

Internal: SMCLK, ACLK 2.2 V 10
fTA Timer_A clock frequency External: TACLK, INCLK MHz

3 V 16Duty cycle = 50% ± 10%

tTA,cap Timer_A capture timing TA0, TA1 2.2 V/3 V 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 VCC MIN TYP MAX UNIT

IVREF+ ≤ 1 mA, REF2_5V = 0 2.2Positive built-in
VCC,REF+ reference analog IVREF+ ≤ 0.5 mA, REF2_5V = 1 2.8 V

supply voltage range IVREF+ ≤ 1 mA, REF2_5V = 1 2.9

IVREF+ ≤ IVREF+max, REF2_5V = 0 2.2 V/3 V 1.41 1.5 1.59Positive built-inVREF+ Vreference voltage IVREF+ ≤ IVREF+max, REF2_5V = 1 3 V 2.35 2.5 2.65

2.2 V ±0.5Maximum VREF+ loadILD,VREF+ mAcurrent 3 V ±1

IVREF+ = 500 µA ± 100 µA,
Analog input voltage VAx ≈ 0.75 V, 2.2 V/3 V ±2
REF2_5V = 0

VREF+ load regulation LSB
IVREF+ = 500 µA ± 100 µA,
Analog input voltage VAx ≈ 1.25 V, 3 V ±2
REF2_5V = 1

IVREF+ = 100 µA to 900 µA, ADC10SR = 0 400
VREF+ load regulation VAx ≈ 0.5 x VREF+, 3 V nsresponse time Error of conversion result ADC10SR = 1 2000

≤1 LSB

Maximum capacitance IVREF+ ≤ ±1 mA,CVREF+ 2.2 V/3 V 100 pFat pin VREF+
(1) REFON = 1, REFOUT = 1

Temperature IVREF+ = constant withTCREF+ 2.2 V/3 V ±100 ppm/°Ccoefficient 0 mA ≤ IVREF+ ≤ 1 mA

Settling time of internal IVREF+ = 0.5 mA, REF2_5V = 0,tREFON 3.6 V 30 µsreference voltage (2) REFON = 0 to 1

IVREF+ = 0.5 mA, ADC10SR = 0 1
REF2_5V = 0, 2.2 VREFON = 1, ADC10SR = 1 2.5
REFBURST = 1Settling time oftREFBURST µsreference buffer (2)
IVREF+ = 0.5 mA, ADC10SR = 0 2
REF2_5V = 1, 3 VREFON = 1, ADC10SR = 1 4.5
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 tREFON or tRefBuf is less than ±0.5 LSB.
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APPLICATION INFORMATION, MSP430F20X2

Port P1 (P1.0 to P1.2) Pin Schematics, MSP430F20x2
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Table 23. Port P1 (P1.0 to P1.2) Pin Functions, MSP430F20x2

CONTROL BITS / SIGNALS (1) (2)

PIN NAME (P1.x) x FUNCTION
P1DIR.x P1SEL.x ADC10AE.x INCHx

P1.0 (3) input/output 0/1 0 0 N/A

Timer_A2.TACLK/INCLK 0 1 0 N/A
P1.0/TACLK/ACLK/A0 0

ACLK 1 1 0 N/A

A0 (4) X X 1 0

P1.1 (3) input/output 0/1 0 0 N/A

Timer_A2.CCI0A 0 1 0 N/A
P1.1/TA0/A1 1

Timer_A2.TA0 1 1 0 N/A

A1 (4) X X 1 1

P1.2 (3) input/output 0/1 0 0 N/A

Timer_A2.CCI1A 0 1 0 N/A
P1.2/TA1/A2 2

Timer_A2.TA1 1 1 0 N/A

A2 (4) 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

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

CONTROL BITS / SIGNALS (1) (2)

PIN NAME (P1.x) x FUNCTION
P1DIR.x P1SEL.x ADC10AE.x INCHx

P1.3 (3) input/output 0/1 0 0 N/A

N/A 0 1 0 N/A
P1.3/ADC10CLK/A3/ 3 ADC10CLK 1 1 0 N/AVREF-/VeREF-

A3 (4) X X 1 3

VREF-/VeREF- (4) (5) 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 ADC10CTL0 is set.
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Port P1 (P1.4) Pin Schematic, MSP430F20x2
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Port P1 (P1.5) Pin Schematics, MSP430F20x2
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Port P1 (P1.7) Pin Schematics, MSP430F20x2
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Table 25. Port P1 (P1.4 to P1.7) Pin Functions, MSP430F20x2

CONTROL BITS / SIGNALS (1) (2)

PIN NAME (P1.x) x FUNCTION
P1DIR.x P1SEL.x USIP.x ADC10AE.x INCHx JTAG Mode

P1.4 (3) input/output 0/1 0 N/A 0 N/A 0

N/A 0 1 N/A 0 N/A 0

SMCLK 1 1 N/A 0 N/A 0P1.4/SMCLK/A4/ 4VREF+/VeREF+/TCK A4 (4) X X N/A 1 4 0

VREF+/VeREF+ (4) (5) X X N/A 1 N/A 0

TCK (6) X X N/A X X 1

P1.5 (3) input/output 0/1 0 0 0 N/A 0

N/A 0 1 0 0 N/A 0

Timer_A2.TA0 1 1 0 0 N/A 0
P1.5/TA0/SCLK/A5/TMS 5

SCLK X X 1 0 N/A 0

A5 (4) X X X 1 5 0

TMS (6) X X X X X 1

P1.6 (3) 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 6

SDO (SPI) / SCL (I2C) X X 1 0 N/A 0

A6 (4) X X X 1 6 0

TDI (6) X X X X X 1

P1.7 (3) input/output 0/1 0 0 0 N/A 0

N/A 0 1 0 0 N/A 0

DVSS 1 1 0 0 N/A 0
P1.7/SDI/SDA/A7/TDO/TDI 7

SDI (SPI) / SDA (I2C) X X 1 0 N/A 0

A7 (4) X X X 1 7 0

TDO/TDI (6) (7) 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 ADC10AE.x bit disables the output driver as well as the input Schmitt trigger to prevent parasitic cross currents when

applying analog signals.
(5) The reference voltage is output if bit REFOUT in register ADC10CTL0 is set. An applied voltage is used as positive reference if bits

SREF0/1 in register ADC10CTL0 are set to 10 or 11.
(6) In JTAG mode the internal pullup/down resistors are disabled.
(7) Function controlled by JTAG.
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Port P2 (P2.6) Pin Schematics, MSP430F20x2

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/TA1 6 XIN (1) (2) 0 1

Timer_A2.TA1 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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Table 27. Port P2 (P2.7) Pin Functions, MSP430F20x2

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

XOUT (1) (2) 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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APPLICATION INFORMATION, MSP430F20X3

Port P1 (P1.0) Pin Schematics, MSP430F20x3
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Port P1 (P1.2) Pin Schematics, MSP430F20x3
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Table 28. Port P1 (P1.0 to P1.3) Pin Functions, MSP430F20x3

CONTROL BITS / SIGNALS (1) (2)

PIN NAME (P1.x) x FUNCTION
P1DIR.x P1SEL.x SD16AE.x INCHx

P1.0 (3) input/output 0/1 0 0 N/A

Timer_A2.TACLK/INCLK 0 1 0 N/A
P1.0/TACLK/ACLK/A0+ 0

ACLK 1 1 0 N/A

A0+ (4) X X 1 0

P1.1 (3) input/output 0/1 0 0 N/A

Timer_A2.CCI0A 0 1 0 N/A

P1.1/TA0/A0-/A4+ 1 Timer_A2.TA0 1 1 0 N/A

A0- (4) (5) X X 1 0

A4+ (4) X X 1 4

P1.2 (3) input/output 0/1 0 0 N/A

Timer_A2.CCI1A 0 1 0 N/A

P1.2/TA1/A1+/A4- 2 Timer_A2.TA1 1 1 0 N/A

A1+ (4) X X 1 1

A4- (4) (5) X X 1 4

P1.3 (3) input/output 0/1 0 0 N/A

P1.3/VREF/A1- 3 VREF X 1 0 N/A

A1- (4) (5) 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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SD16AE.4

Pad LogicINCH=2

A2+

To JTAG

From JTAG

1

MSP430F20x3
MSP430F20x2
MSP430F20x1
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1: Output
1
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EN
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1
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P1OUT.5
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Q

EN

Set

P1SEL.5

P1IES.5

P1IFG.5

P1IE.5

P1.5/TA0/SCLK/A2−/TMS

1

0DVSS

DVCC

P1REN.5

SD16AE.5

Pad Logic
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1
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From JTAG

MSP430F20x3
MSP430F20x2
MSP430F20x1
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Port P1 (P1.5) Pin Schematics, MSP430F20x3
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Bus

Keeper

EN

Direction
0: Input

1: Output
1

0P1DIR.6

P1IN.6

P1IRQ.6

D

EN

Module X IN

1

0

Module X OUT

P1OUT.6

Interrupt

Edge

Select

Q

EN

Set

P1SEL.6

P1IES.6

P1IFG.6

P1IE.6

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

1

0DVSS

DVCC

P1REN.6

SD16AE.6

Pad Logic

P1SEL.6

USIPE6

USI Module Direction

USI Module Output

(I2C Mode)

INCH=3

A3+

1

To JTAG

From JTAG

MSP430F20x3
MSP430F20x2
MSP430F20x1
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Port P1 (P1.6) Pin Schematics, MSP430F20x3

Copyright © 2005–2011, Texas Instruments Incorporated 73

http://www.ti.com


Bus
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EN

Direction
0: Input

1: Output
1

0P1DIR.x

P1IN.x

P1IRQ.x

D

EN

Module X IN

1

0

Module X OUT

P1OUT.x

Interrupt

Edge

Select

Q

EN

Set

P1SEL.x

P1IES.x

P1IFG.x

P1IE.x

P1.7/SDI/SDA/A3−/TDO/TDI

1

0DVSS

DVCC

P1REN.x

SD16AE.x

Pad Logic

A3−
1

0 AVSS

INCH=3

P1SEL.x

USIPE7

USI Module Direction

From JTAG

From JTAG (TDO)

USI Module Output

(I2C Mode)

1

To JTAG

From JTAG

MSP430F20x3
MSP430F20x2
MSP430F20x1
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Port P1 (P1.7) Pin Schematics, MSP430F20x3
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MSP430F20x3
MSP430F20x2
MSP430F20x1
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Table 29. Port P1 (P1.4 to P1.7) Pin Functions, MSP430F20x3

CONTROL BITS / SIGNALS (1) (2)

PIN NAME (P1.x) x FUNCTION
P1DIR.x P1SEL.x USIP.x SD16AE.x INCHx JTAG Mode

P1.4 (3) 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 4 SMCLK 1 1 N/A 0 N/A 0

A2+ (4) X X N/A 1 2 0

TCK (5) X X N/A X X 1

P1.5 (3) input/output 0/1 0 0 0 N/A 0

N/A 0 1 0 0 N/A 0

Timer_A2.TA0 1 1 0 0 N/A 0
P1.5/TA0/SCLK/A2-/TMS 5

SCLK X X 1 0 N/A 0

A2- (4) (6) X X X 1 2 0

TMS (5) X X X X X 1

P1.6 (3) 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 0P1.6/TA1/SDO/SCL/ 6A3+/TDI SDO (SPI) / SCL (I2C) X X 1 0 N/A 0

A3+ (4) X X X 1 3 0

TDI (5) X X X X X 1

P1.7 (3) input/output 0/1 0 0 0 N/A 0

N/A 0 1 0 0 N/A 0

DVSS 1 1 0 0 N/A 0P1.7/SDI/SDA/A3-/ 7TDO/TDI SDI (SPI) / SDA (I2C) X X 1 0 N/A 0

A3- (4) (6) X X X 1 3 0

TDO/TDI (5) (7) 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) In JTAG 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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Bus

Keeper

EN

Direction

0: Input

1: Output

P2SEL.6

1

0P2DIR.6

P2IN.6

P2IRQ.6

D

EN

Module X IN

1

0

Module X OUT

P2OUT.6

Interrupt

Edge

Select

Q

EN

Set

P2SEL.6

P2IES.6

P2IFG.6

P2IE.6

P2.6/XIN/TA1

1

0DVSS

DVCC

P2REN.6

Pad Logic

LFXT1 OscillatorBCSCTL3.LFXT1Sx = 11

P2.7/XOUT

LFXT1 off

0

1

1

LFXT1CLK

P2SEL.7

MSP430F20x3
MSP430F20x2
MSP430F20x1
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Port P2 (P2.6) Pin Schematics, MSP430F20x3

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/TA1 6 XIN (1) (2) 0 1

Timer_A2.TA1 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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LFXT1 off

P2SEL.6

Bus

Keeper

EN
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0: Input

1: Output

P2SEL.7

1

0P2DIR.7

P2IN.7

P2IRQ.7
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EN
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0

Module X OUT

P2OUT.7

Interrupt

Edge
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Q

EN

Set

P2SEL.7

P2IES.7

P2IFG.7

P2IE.7

P2.7/XOUT

1

0DVSS

DVCC

P2REN.7

Pad Logic

LFXT1 OscillatorBCSCTL3.LFXT1Sx = 11

0

1

1

LFXT1CLK From P2.6/XIN P2.6/XIN/TA1

MSP430F20x3
MSP430F20x2
MSP430F20x1
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Port P2 (P2.7) Pin Schematics, MSP430F20x3

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

XOUT (1) (2) 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 SUMMARYNUMBER

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, MSP430F20x1I 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(B_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 MSP430F20x2I and MSP430F20x2T.

SLAS491D Changed fACLK to 0 Hz in ILPM4 test conditions on page 23.

SLAS491E Changed Tstg 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

www.ti.com 11-Jun-2011

Addendum-Page 1

PACKAGING INFORMATION

Orderable Device Status (1) Package Type Package
Drawing

Pins Package Qty Eco Plan (2) Lead/
Ball Finish

MSL Peak Temp (3) Samples

(Requires Login)

MSP430F2001IN ACTIVE PDIP N 14 25 Pb-Free (RoHS) CU NIPDAU Level-1-260C-UNLIM

MSP430F2001IPW ACTIVE TSSOP PW 14 90 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM

MSP430F2001IPWR ACTIVE TSSOP PW 14 2000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM

MSP430F2001IRSAR ACTIVE QFN RSA 16 3000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

MSP430F2001IRSAT ACTIVE QFN RSA 16 250 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

MSP430F2001TN ACTIVE PDIP N 14 25 Pb-Free (RoHS) CU NIPDAU Level-1-260C-UNLIM

MSP430F2001TPW ACTIVE TSSOP PW 14 90 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM

MSP430F2001TPWR ACTIVE TSSOP PW 14 2000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM

MSP430F2001TRSAR ACTIVE QFN RSA 16 3000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

MSP430F2001TRSAT ACTIVE QFN RSA 16 250 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

MSP430F2002IN ACTIVE PDIP N 14 25 Pb-Free (RoHS) CU NIPDAU Level-1-260C-UNLIM

MSP430F2002IPW ACTIVE TSSOP PW 14 90 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM

MSP430F2002IPWR ACTIVE TSSOP PW 14 2000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM

MSP430F2002IRSAR ACTIVE QFN RSA 16 3000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

MSP430F2002IRSAT ACTIVE QFN RSA 16 250 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

MSP430F2002TN ACTIVE PDIP N 14 25 Pb-Free (RoHS) CU NIPDAU Level-1-260C-UNLIM

MSP430F2002TPW ACTIVE TSSOP PW 14 90 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM

MSP430F2002TPWR ACTIVE TSSOP PW 14 2000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM



PACKAGE OPTION ADDENDUM

www.ti.com 11-Jun-2011

Addendum-Page 2

Orderable Device Status (1) Package Type Package
Drawing

Pins Package Qty Eco Plan (2) Lead/
Ball Finish

MSL Peak Temp (3) Samples

(Requires Login)

MSP430F2002TRSAR ACTIVE QFN RSA 16 3000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

MSP430F2002TRSAT ACTIVE QFN RSA 16 250 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

MSP430F2003IN ACTIVE PDIP N 14 25 Pb-Free (RoHS) CU NIPDAU Level-1-260C-UNLIM

MSP430F2003IPW ACTIVE TSSOP PW 14 90 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM

MSP430F2003IPWR ACTIVE TSSOP PW 14 2000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM

MSP430F2003IRSAR ACTIVE QFN RSA 16 3000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

MSP430F2003IRSAT ACTIVE QFN RSA 16 250 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

MSP430F2003TN ACTIVE PDIP N 14 25 Pb-Free (RoHS) CU NIPDAU Level-1-260C-UNLIM

MSP430F2003TPW ACTIVE TSSOP PW 14 90 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM

MSP430F2003TPWR ACTIVE TSSOP PW 14 2000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM

MSP430F2003TRSAR ACTIVE QFN RSA 16 3000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

MSP430F2003TRSAT ACTIVE QFN RSA 16 250 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

MSP430F2011IN ACTIVE PDIP N 14 25 Pb-Free (RoHS) CU NIPDAU Level-1-260C-UNLIM

MSP430F2011IPW ACTIVE TSSOP PW 14 90 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM

MSP430F2011IPWR ACTIVE TSSOP PW 14 2000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM

MSP430F2011IRSAR ACTIVE QFN RSA 16 3000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

MSP430F2011IRSAT ACTIVE QFN RSA 16 250 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

MSP430F2011TN ACTIVE PDIP N 14 25 Pb-Free (RoHS) CU NIPDAU Level-1-260C-UNLIM

MSP430F2011TPW ACTIVE TSSOP PW 14 90 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM
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www.ti.com 11-Jun-2011
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Orderable Device Status (1) Package Type Package
Drawing

Pins Package Qty Eco Plan (2) Lead/
Ball Finish

MSL Peak Temp (3) Samples

(Requires Login)

MSP430F2011TPWR ACTIVE TSSOP PW 14 2000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM

MSP430F2011TRSAR ACTIVE QFN RSA 16 3000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

MSP430F2011TRSAT ACTIVE QFN RSA 16 250 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

MSP430F2012IN ACTIVE PDIP N 14 25 Pb-Free (RoHS) CU NIPDAU Level-1-260C-UNLIM

MSP430F2012IPW ACTIVE TSSOP PW 14 90 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM

MSP430F2012IPWR ACTIVE TSSOP PW 14 2000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM

MSP430F2012IRSAR ACTIVE QFN RSA 16 3000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

MSP430F2012IRSAT ACTIVE QFN RSA 16 250 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

MSP430F2012TN ACTIVE PDIP N 14 25 Pb-Free (RoHS) CU NIPDAU Level-1-260C-UNLIM

MSP430F2012TPW ACTIVE TSSOP PW 14 90 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM

MSP430F2012TPWR ACTIVE TSSOP PW 14 2000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM

MSP430F2012TRSAR ACTIVE QFN RSA 16 3000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

MSP430F2012TRSAT ACTIVE QFN RSA 16 250 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

MSP430F2013IN ACTIVE PDIP N 14 25 Pb-Free (RoHS) CU NIPDAU Level-1-260C-UNLIM

MSP430F2013IPW ACTIVE TSSOP PW 14 90 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM

MSP430F2013IPWR ACTIVE TSSOP PW 14 2000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM

MSP430F2013IRSAR ACTIVE QFN RSA 16 3000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

MSP430F2013IRSAT ACTIVE QFN RSA 16 250 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

MSP430F2013TN ACTIVE PDIP N 14 25 Pb-Free (RoHS) CU NIPDAU Level-1-260C-UNLIM
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Orderable Device Status (1) Package Type Package
Drawing

Pins Package Qty Eco Plan (2) Lead/
Ball Finish

MSL Peak Temp (3) Samples

(Requires Login)

MSP430F2013TPW ACTIVE TSSOP PW 14 90 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM

MSP430F2013TPWR ACTIVE TSSOP PW 14 2000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-1-260C-UNLIM

MSP430F2013TRSAR ACTIVE QFN RSA 16 3000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

MSP430F2013TRSAT ACTIVE QFN RSA 16 250 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

 
(1) The marketing status values are defined as follows:
ACTIVE: Product device recommended for new designs.
LIFEBUY: TI 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 TI 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: TI has discontinued the production of the device.

 
(2) Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/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): TI'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, TI Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based  die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.
Green (RoHS & no Sb/Br): TI 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)

 
(3) 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. TI 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.
TI and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

 
In no event shall TI's liability arising out of such information exceed the total purchase price of the TI part(s) at issue in this document sold by TI to Customer on an annual basis.
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TAPE AND REEL INFORMATION

*All dimensions are nominal

Device Package
Type

Package
Drawing

Pins SPQ Reel
Diameter

(mm)

Reel
Width

W1 (mm)

A0
(mm)

B0
(mm)

K0
(mm)

P1
(mm)

W
(mm)

Pin1
Quadrant

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 4.25 4.25 1.15 8.0 12.0 Q2

MSP430F2001IRSAT QFN RSA 16 250 180.0 12.4 4.25 4.25 1.15 8.0 12.0 Q2

MSP430F2001TRSAR QFN RSA 16 3000 330.0 12.4 4.25 4.25 1.15 8.0 12.0 Q2

MSP430F2001TRSAT QFN RSA 16 250 180.0 12.4 4.25 4.25 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 4.25 4.25 1.15 8.0 12.0 Q2

MSP430F2002IRSAT QFN RSA 16 250 180.0 12.4 4.25 4.25 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 4.25 4.25 1.15 8.0 12.0 Q2

MSP430F2002TRSAT QFN RSA 16 250 180.0 12.4 4.25 4.25 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 4.25 4.25 1.15 8.0 12.0 Q2

MSP430F2003IRSAT QFN RSA 16 250 180.0 12.4 4.25 4.25 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 4.25 4.25 1.15 8.0 12.0 Q2

MSP430F2003TRSAT QFN RSA 16 250 180.0 12.4 4.25 4.25 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
Type

Package
Drawing

Pins SPQ Reel
Diameter

(mm)

Reel
Width

W1 (mm)

A0
(mm)

B0
(mm)

K0
(mm)

P1
(mm)

W
(mm)

Pin1
Quadrant

MSP430F2011IRSAR QFN RSA 16 3000 330.0 12.4 4.25 4.25 1.15 8.0 12.0 Q2

MSP430F2011IRSAT QFN RSA 16 250 180.0 12.4 4.25 4.25 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 4.25 4.25 1.15 8.0 12.0 Q2

MSP430F2011TRSAT QFN RSA 16 250 180.0 12.4 4.25 4.25 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 4.25 4.25 1.15 8.0 12.0 Q2

MSP430F2012IRSAT QFN RSA 16 250 180.0 12.4 4.25 4.25 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 4.25 4.25 1.15 8.0 12.0 Q2

MSP430F2012TRSAT QFN RSA 16 250 180.0 12.4 4.25 4.25 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 4.25 4.25 1.15 8.0 12.0 Q2

MSP430F2013IRSAT QFN RSA 16 250 180.0 12.4 4.25 4.25 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 4.25 4.25 1.15 8.0 12.0 Q2

MSP430F2013TRSAT QFN RSA 16 250 180.0 12.4 4.25 4.25 1.15 8.0 12.0 Q2

*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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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.

TI 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 TI deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

TI 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 TI patent right, copyright, mask work right,
or other TI intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI 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 TI under the patents or other intellectual property of TI.

Reproduction of TI information in TI 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. TI is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of TI 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 TI product or service and is an unfair and deceptive business practice. TI is not
responsible or liable for any such statements.

TI products are not authorized for use in safety-critical applications (such as life support) where a failure of the TI 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 TI products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify TI and its representatives against any damages arising out of the use of TI products in
such safety-critical applications.

TI products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by TI 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 TI products which TI 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.

TI products are neither designed nor intended for use in automotive applications or environments unless the specific TI products are
designated by TI 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 www.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/lprf

TI E2E Community Home Page e2e.ti.com

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

http://www.ti.com/audio
http://www.ti.com/communications
http://amplifier.ti.com
http://www.ti.com/computers
http://dataconverter.ti.com
http://www.ti.com/consumer-apps
http://www.dlp.com
http://www.ti.com/energy
http://dsp.ti.com
http://www.ti.com/industrial
http://www.ti.com/clocks
http://www.ti.com/medical
http://interface.ti.com
http://www.ti.com/security
http://logic.ti.com
http://www.ti.com/space-avionics-defense
http://power.ti.com
http://www.ti.com/automotive
http://microcontroller.ti.com
http://www.ti.com/video
http://www.ti-rfid.com
http://www.ti.com/wireless-apps
http://www.ti.com/lprf
http://e2e.ti.com



