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AVAILABLE OPTIONS
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� It is recommended to short unused analog input pairs and connect them to analog ground.
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peripheral file map (continued)
PERIPHERALS WITH BYTE ACCESS (CONTINUED)

Port P2 Port P2 selection P2SEL 02Eh
Port P2 interrupt enable P2IE 02Dh
Port P2 interrupt-edge select P2IES 02Ch
Port P2 interrupt flag P2IFG 02Bh
Port P2 direction P2DIR 02Ah
Port P2 output P2OUT 029h
Port P2 input P2IN 028h

Port P1 Port P1 selection P1SEL 026h
Port P1 interrupt enable P1IE 025h
Port P1 interrupt-edge select P1IES 024h
Port P1 interrupt flag P1IFG 023h
Port P1 direction P1DIR 022h
Port P1 output P1OUT 021h
Port P1 input P1IN 020h

Special Functions SFR module enable 2 ME2 005hp

SFR module enable 1 ME1 004h
SFR interrupt flag 2 IFG2 003h
SFR interrupt flag 1 IFG1 002h
SFR interrupt enable 2 IE2 001h
SFR interrupt enable 1 IE1 000h
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absolute maximum ratings �

Voltage applied at VCC to VSS --0.3 V to + 4.1 V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Voltage applied to any pin (see Note 1) --0.3 V to VCC + 0.3 V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Diode current at any device terminal . �r2 mA. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Storage temperature (unprogrammed device) --55�qC to 150�qC. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Storage temperature (programmed device) --40�qC to 85�qC. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

� Stresses beyond those listed under �absolute maximum ratings� may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under �recommended operating conditions� is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTE 1: All voltages referenced to VSS. The JTAG fuse-blow voltage, VFB, is allowed to exceed the absolute maximum rating. The voltage is
applied to the TDI/TCLK pin when blowing the JTAG fuse.

recommended operating conditions
PARAMETER MIN NOM MAX UNITS

Supply voltage during program execution, SD16 disabled,
VCC (AVCC = DVCC = VCC) (see Note 1) MSP430F42xA 1.8 3.6 V

Supply voltage during program execution, SD16 disabled, SVS enabled, and
PORON = 1, VCC (AVCC = DVCC = VCC) (see Notes 1 and 2) MSP430F42xA 2.0 3.6 V

Supply voltage during program execution, SD16 enabled or
during programming of flash memory, VCC (AVCC = DVCC = VCC) MSP430F42xA 2.7 3.6 V

Supply voltage, VSS (AVSS = DVSS = VSS) 0 0 V

Operating free-air temperature range, TA MSP430F42xA --40 85 �qC

LF selected, XTS_FLL = 0 Watch crystal 32768 Hz

LFXT1 crystal frequency, f(LFXT1) (see Note 3) XT1 selected, XTS_FLL = 1 Ceramic resonator 450 8000 kHzLFXT1 crystal frequency, f(LFXT1) (see Note 3)
XT1 selected, XTS_FLL = 1 Crystal 1000 8000 kHz

Processor frequency (signal MCLK) f
VCC = 1.8 V DC 4.15

MHzProcessor frequency (signal MCLK), f(System) VCC = 3.6 V DC 8
MHz

NOTES: 1. It is recommended to power AVCC and DVCC from the same source. A maximum difference of 0.3 V between AVCC and DVCC can
be tolerated during power up and operation.

2. The minimum operating supply voltage is defined according to the trip point where POR is going active by decreasing supply voltage.
POR is going inactive when the supply voltage is raised above minimum supply voltage plus the hysteresis of the SVS circuitry.

3. The LFXT1 oscillator in LF-mode requires a watch crystal.
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Figure 1. Frequency vs Supply Voltage
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electrical characteristics over recommended operating free-air temperature (unless otherwise
noted)

supply current into AV CC + DVCC excluding external current (see Note 1)
PARAMETER TEST CONDITIONS VCC MIN TYP MAX UNIT

I(AM)

Active mode,
f(MCLK) = f(SMCLK) = f(DCO) = 1 MHz,
f(ACLK) = 32,768 Hz, XTS_FLL = 0
(program executes in flash)

TA = --40�qC to 85�qC 3 V 400 500 �PA

I(LPM0)

Low-power mode, (LPM0/LPM1)
f(MCLK) = f(SMCLK) = f(DCO) = 1 MHz,
f(ACLK) = 32,768 Hz, XTS_FLL = 0
FN_8 = FN_4 = FN_3 = FN_2 = 0 (see Note 2)

TA = --40�qC to 85�qC 3 V 130 150 �PA

I(LPM2) Low-power mode, (LPM2) (see Note 2) TA = --40�qC to 85�qC 3 V 10 22 �PA

TA = --40�qC 1.5 2.0

I Low power mode (LPM3) (see Note 2)
TA = 25�qC

3 V
1.6 2.1

AI(LPM3) Low-power mode, (LPM3) (see Note 2)
TA = 60�qC

3 V
1.7 2.2

�PA

TA = 85�qC 2.0 3.5

TA = --40�qC 0.1 0.5

I(LPM4) Low-power mode, (LPM4) (see Note 2) TA = 25�qC 3 V 0.1 0.5 �PAI(LPM4) Low power mode, (LPM4) (see Note 2)
TA = 85�qC

3 V
0.8 2.5

�PA

NOTES: 1. All inputs are tied to 0 V or VCC. Outputs do not source or sink any current.
The current consumption in LPM2, LPM3, and LPM4 are measured with active Basic Timer1 and LCD (ACLK selected).
The current consumption of the SD16 and the SVS module are specified in their respective sections.
LPMx currents measured with WDT disabled.
The currents are characterized with a KDS Daishinku DT--38 (6 pF) crystal.

2. Current for brownout included.

current consumption of active mode versus system frequency
I(AM) = I(AM) [1 MHz] �uf(System) [MHz]

current consumption of active mode versus supply voltage
I(AM) = I(AM) [3 V] + 170 �PA/V �u(VCC � 3 V)
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electrical characteristics over recommended operating free-air temperature (unless otherwise
noted) (continued)

Schmitt-trigger inputs -- Ports P1 and P2, RST /NMI, JTAG (TCK, TMS, TDI/TCLK, TDO/TDI)
PARAMETER VCC MIN TYP MAX UNIT

VIT+ Positive-going input threshold voltage 3 V 1.5 1.98 V

VIT-- Negative-going input threshold voltage 3 V 0.9 1.3 V

Vhys Input voltage hysteresis (VIT+ -- VIT--) 3 V 0.45 1 V

inputs Px.x, TAx
PARAMETER TEST CONDITIONS VCC MIN TYP MAX UNIT

t External interrupt timing Port P1, P2: P1.x to P2.x, External trigger signal 3 V 1.5 cycle
t(int) External interrupt timing Port P1, P2: P1.x to P2.x, External trigger signal

for the interrupt flag, (see Note 1) 3 V 50 ns

t(cap) Timer_A, capture timing TAx 3 V 50 ns

f(TAext)
Timer_A clock frequency
externally applied to pin TACLK, INCLK t(H) = t(L) 3 V 10 MHz

f(TAint) Timer_A clock frequency SMCLK or ACLK signal selected 3 V 10 MHz

NOTES: 1. The external signal sets the interrupt flag every time the minimum t(int) cycle and time parameters are met. It may be set even with
trigger signals shorter than t(int). Both the cycle and timing specifications must be met to ensure the flag is set. t(int) is measured in
MCLK cycles.

leakage current (see Note 1)
PARAMETER TEST CONDITIONS VCC MIN NOM MAX UNIT

Ilkg(P1.x) Leakage Port P1 Port 1: V(P1.x) (see Note 2)
3 V

�r50
nA

Ilkg(P2.x)

Leakage
current Port P2 Port 2: V(P2.x) (see Note 2)

3 V
�r50

nA

NOTES: 1. The leakage current is measured with VSS or VCC applied to the corresponding pin(s), unless otherwise noted.
2. The port pin must be selected as an input.

outputs -- Ports P1 and P2
PARAMETER TEST CONDITIONS VCC MIN TYP MAX UNIT

V High level output voltage
IOH(max) = --1.5 mA (see Note 1)

3 V
VCC--0.25 VCC

VVOH High-level output voltage
IOH(max) = --6 mA (see Note 2)

3 V
VCC--0.6 VCC

V

V Low level output voltage
IOL(max) = 1.5 mA (see Note 1)

3 V
VSS VSS+0.25

VVOL Low-level output voltage
IOL(max) = 6 mA (see Note 2)

3 V
VSS VSS+0.6

V

NOTES: 1. The maximum total current, IOH(max) and IOL(max), for all outputs combined, should not exceed �r12 mA to satisfy the
maximum specified voltage drop.

2. The maximum total current, IOH(max) and IOL(max), for all outputs combined, should not exceed �r48 mA to satisfy the
maximum specified voltage drop.

output frequency
PARAMETER TEST CONDITIONS VCC MIN TYP MAX UNIT

fPx.y (1 �dx �d2, 0 �dy �d7) CL = 20 pF, IL = �r 1.5 mA 3 V dc 12 MHz

fACLK,
fMCLK,
fSMCLK

P1.1/TA0/MCLK
P1.5/TACLK/ACLK/S28 CL = 20 pF 3 V 12 MHz

P1 5/TACLK/ACLK/S28
fACLK = fLFXT1 = fXT1 40% 60%

Duty cycle of output
P1.5/TACLK/ACLK/S28,
CL = 20 pF fACLK = fLFXT1 = fLF 30% 70%

tXdc
Duty cycle of output
frequency

CL = 20 pF
fACLK = fLFXT1 3 V 50%Xdc frequency

P1.1/TA0/MCLK, CL = 20 pF, fMCLK = fDCOCLK
50%--
15 ns 50%

50%+
15 ns
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electrical characteristics over recommended operating free-air temperature (unless otherwise
noted) (continued)
outputs -- Ports P1 and P2 (continued)

Figure 2
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Figure 4

VOH -- High-Level Output Voltage -- V
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Figure 5
VOH -- High-Level Output Voltage -- V
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NOTE: One output loaded at a time
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electrical characteristics over recommended operating free-air temperature (unless otherwise
noted) (continued)

wake-up LPM3
PARAMETER TEST CONDITIONS VCC MIN TYP MAX UNIT

f = 1 MHz 6

td(LPM3) Delay time f = 2 MHz 3 V 6 �Pstd(LPM3) Delay time
f = 3 MHz

3 V
6

�Ps

RAM (see Note 1)
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

VRAMh CPU halted (see Note 1) 1.6 V
NOTE 1: This parameter defines the minimum supply voltage when the data in the program memory RAM remain unchanged. No program

execution should take place during this supply voltage condition.

LCD
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

V(33) Voltage at R33 2.5 VCC +0.2

V(23)
Analog voltage

Voltage at R23
V 3 V

(V33--V03) �u2/3 + V03
V

V(13)
Analog voltage

Voltage at R13
VCC = 3 V

(V(33)--V(03)) �u1/3 + V(03)
V

V(33) -- V(03) Voltage at R33/R03 2.5 VCC +0.2

I(R03) R03 = VSS No load at all �r20

I(R13) Input leakage R13 = VCC/3 segment and
common lines

�r20 nA

I(R23)

p g

R23 = 2 �uVCC/3
common lines,
VCC = 3 V �r20

V(Sxx0) V(03) V(03) -- 0.1

V(Sxx1) Segment line
I 3 A V 3 V

V(13) V(13) -- 0.1
V

V(Sxx2)

Segment line
voltage I(Sxx) = --3 �PA, VCC = 3 V

V(23) V(23) -- 0.1
V

V(Sxx3) V(33) V(33) + 0.1

USART0 (see Note 1)
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

t(�W) USART0: deglitch time VCC = 3 V, SYNC = 0, UART mode 150 280 500 ns

NOTE 1: The signal applied to the USART0 receive signal/terminal (URXD0) should meet the timing requirements of t���W) to ensure that the URXS
flip-flop is set. The URXS flip-flop is set with negative pulses meeting the minimum-timing condition of t���W). The operating conditions to
set the flag must be met independently from this timing constraint. The deglitch circuitry is active only on negative transitions on the
URXD0 line.

POR brownout, reset (see Notes 1 and 2)
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

td(BOR) 2000 �Ps

VCC(start) dVCC/dt �d3 V/s (see Figure 6) 0.7 �uV(B_IT--) V

V(B_IT--) Brownout
dVCC/dt �d3 V/s (see Figure 6, Figure 7, and Figure 8) 1.71 V

Vhys(B_IT--)
Brownout

dVCC/dt �d3 V/s (see Figure 6) 70 130 180 mV

t(reset)
Pulse length needed at RST/NMI pin to accepted reset internally,
VCC = 3 V 2 �Ps

NOTES: 1. The current consumption of the brownout module is already included in the ICC current consumption data. The voltage level
V(B_IT--) + Vhys(B_IT--) is �d1.8 V.

2. During power up, the CPU begins code execution following a period of td(BOR) after VCC = V(B_IT--) + Vhys(B_IT--).
The default FLL+ settings must not be changed until VCC �t VCC(min), where VCC(min) is the minimum supply voltage for the desired
operating frequency. See the MSP430x4xx Family User’s Guide (SLAU056) for more information on the brownout/SVS circuit.
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electrical characteristics over recommended operating free-air temperature (unless otherwise
noted) (continued)
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Figure 6. POR/Brownout Reset (BOR) vs Supply Voltage
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electrical characteristics over recommended operating free-air temperature (unless otherwise
noted) (continued)
SVS (supply voltage supervisor/monitor) (see Note 1)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

t
dVCC/dt �! 30 V/ms (see Figure 9) 5 150

�Pst(SVSR)4 dVCC/dt �d30 V/ms 2000
�Ps

td(SVSon) SVSon, switch from VLD = 0 to VLD �z0, VCC = 3 V 20 150 �Ps

tsettle VLD �z0� 12 �Ps

V(SVSstart) VLD �z0, VCC/dt �d3 V/s (see Figure 9) 1.55 1.7 V
VLD = 1 70 120 155 mV

Vhys(SVS IT--)

VCC/dt �d3 V/s (see Figure 9)
VLD = 2 to 14

V(SVS_IT--)
x 0.001

V(SVS_IT--)
x 0.016Vhys(SVS_IT--)

VCC/dt �d3 V/s (see Figure 9),
External voltage applied on P2.3 VLD = 15 1 20 mV

VLD = 1 1.8 1.9 2.05
VLD = 2 1.94 2.1 2.25
VLD = 3 2.05 2.2 2.37
VLD = 4 2.14 2.3 2.48
VLD = 5 2.24 2.4 2.6
VLD = 6 2.33 2.5 2.71

V /dt �d3 V/s (see Figure 9)
VLD = 7 2.46 2.65 2.86

V(SVS IT )

VCC/dt �d3 V/s (see Figure 9)
VLD = 8 2.58 2.8 3

VV(SVS_IT--)
VLD = 9 2.69 2.9 3.13

V

VLD = 10 2.83 3.05 3.29
VLD = 11 2.94 3.2 3.42
VLD = 12 3.11 3.35 3.61�

VLD = 13 3.24 3.5 3.76�

VLD = 14 3.43 3.7� 3.99�

VCC/dt �d3 V/s (see Figure 9),
External voltage applied on P2.3 VLD = 15 1.1 1.2 1.3

ICC(SVS)
(see Note 1) VLD �z0, VCC = 2.2 V/3 V 10 15 �PA

� The recommended operating voltage range is limited to 3.6 V.
� tsettle is the settling time that the comparator o/p needs to have a stable level after VLD is switched VLD �z0 to a different VLD value somewhere

between 2 and 15. The overdrive is assumed to be > 50 mV.
NOTE 1: The current consumption of the SVS module is not included in the ICC current consumption data.
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electrical characteristics over recommended operating free-air temperature (unless otherwise
noted) (continued)
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electrical characteristics over recommended operating free-air temperature (unless otherwise
noted) (continued)

SD16, power supply and recommended operating conditions
PARAMETER TEST CONDITIONS VCC MIN TYP MAX UNIT

AVCC
Analog supply
voltage AVCC = DVCC, AVSS = DVSS = 0V 2.7 3.6 V

SD16LP = 0, GAIN: 1, 2 3 V 650 950
Analog supply

t 1 ti

SD16LP = 0,
fSD16 = 1 MHz, GAIN: 4, 8, 16 3 V 730 1100

ISD16

current: 1 active
SD16 channel

fSD16 1 MHz,
SD16OSR = 256 GAIN: 32 3 V 1050 1550 �PAISD16 SD16 channel

including internal
reference

SD16LP = 1,
f 0 5 MHz

GAIN: 1 3 V 620 930
�PA

reference fSD16 = 0.5 MHz,
SD16OSR = 256 GAIN: 32 3 V 700 1060

f
Analog front-end
input clock

SD16LP = 0 (Low power mode disabled) 3 V 1
MHfSD16 input clock

frequency SD16LP = 1 (Low power mode enabled) 3 V 0.5
MHz

SD16, analog input range (see Note 1)
PARAMETER TEST CONDITIONS VCC MIN TYP MAX UNIT

SD16GAINx = 1, SD16REFON = 1 �r500

Differential input SD16GAINx = 2, SD16REFON = 1 �r250

V

Differential input
voltage range for
specified

SD16GAINx = 4, SD16REFON = 1 �r125
mVVID specified

performance SD16GAINx = 8, SD16REFON = 1 �r62
mV

performance
(see Note 2) SD16GAINx = 16, SD16REFON = 1 �r31(see Note 2)

SD16GAINx = 32, SD16REFON = 1 �r15

Z
Input impedance
(one input pin to

fSD16 = 1MHz, SD16GAINx = 1 3 V 200
k�:ZI (one input pin to

AVSS) fSD16 = 1MHz, SD16GAINx = 32 3 V 75
k�:

Z
Differential input
impedance

fSD16 = 1MHz, SD16GAINx = 1 3 V 300 400
k�:ZID impedance

(IN+ to IN--) fSD16 = 1MHz, SD16GAINx = 32 3 V 100 150
k�:

VI
Absolute input
voltage range

AVSS-
1.0V AVCC V

VIC
Common-mode
input voltage range

AVSS-
1.0V AVCC V

NOTES: 1. All parameters pertain to each SD16 channel.
2. The analog input range depends on the reference voltage applied to VREF. If VREF is sourced externally, the full-scale range

is defined by VFSR+ = +(VREF/2)/GAIN and VFSR-- = --(VREF/2)/GAIN. The analog input range should not exceed 80% of
VFSR+ or VFSR--.
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electrical characteristics over recommended operating free-air temperature (unless otherwise
noted) (continued)

SD16, analog performance (f SD16 = 1MHz, SD16OSRx = 256, SD16REFON = 1)
PARAMETER TEST CONDITIONS VCC MIN TYP MAX UNIT

SD16GAINx = 1, Signal Amplitude = 500 mV 3 V 83.5 85

SD16GAINx = 2, Signal Amplitude = 250 mV 3 V 81.5 84

SINAD
Signal-to-noise + SD16GAINx = 4, Signal Amplitude = 125 mV fIN = 50Hz, 3 V 76 79.5

dBSINAD
Signal to noise +
distortion ratio SD16GAINx = 8, Signal Amplitude = 62 mV

fIN = 50Hz,
100Hz 3 V 73 76.5

dB

SD16GAINx = 16, Signal Amplitude = 31 mV 3 V 69 73

SD16GAINx = 32, Signal Amplitude = 15 mV 3 V 62 69

SD16GAINx = 1 3 V 0.97 1.00 1.02

SD16GAINx = 2 3 V 1.90 1.96 2.02

G
SD16GAINx = 4 3 V 3.76 3.86 3.96

G Nominal gain SD16GAINx = 8 3 V 7.36 7.62 7.84

SD16GAINx = 16 3 V 14.56 15.04 15.52

SD16GAINx = 32 3 V 27.20 28.35 29.76

E Offset error
SD16GAINx = 1 3 V �r0.2

%FSREOS Offset error
SD16GAINx = 32 3 V �r1.5

%FSR

dE /dT
Offset error
temperature

SD16GAINx = 1 3 V �r4 �r20 ppm
dEOS/dT temperature

coefficient SD16GAINx = 32 3 V �r20 �r100

ppm
FSR/_C

CMRR
Common-mode

SD16GAINx = 1, Common-mode input signal:
VID = 500 mV, fIN = 50 Hz, 100 Hz 3 V �!90

dBCMRR
Common mode
rejection ratio SD16GAINx = 32, Common-mode input signal:

VID = 16 mV, fIN = 50 Hz, 100 Hz 3 V �!75
dB

AC PSRR
AC power-supply
rejection ratio SD16GAINx = 1, VCC = 3 V �r 100 mV, fVCC = 50 Hz 3 V �!80 dB

XT Crosstalk 3 V ��--100 dB

SD16, built-in temperature sensor
PARAMETER TEST CONDITIONS VCC MIN TYP MAX UNIT

TCSensor
Sensor temperature
coefficient 1.18 1.32 1.46 mV/K

VOffset,sensor
Sensor offset
voltage --100 100 mV

S t t
Temperature sensor voltage at TA = 85�qC 3 V 435 475 515

VSensor
Sensor output
voltage (see Note 2) Temperature sensor voltage at TA = 25�qC 3 V 355 395 435 mVVSensor voltage (see Note 2)

Temperature sensor voltage at TA = 0�qC 3 V 320 360 400
mV

NOTES: 1. The following formula can be used to calculate the temperature sensor output voltage:
VSensor,typ = TCSensor ( 273 + T [�qC] ) + VOffset,sensor [mV]

2. Results based on characterization and/or production test, not TCSensor or VOffset,sensor.



PACKAGING INFORMATION

Orderable Device Status (1) Package
Type

Package
Drawing

Pins Package
Qty

Eco Plan (2) Lead/Ball Finish MSL Peak Temp (3)

MSP430F423AIPM ACTIVE LQFP PM 64 160 Green (RoHS &
no Sb/Br)

CU NIPDAU Level-3-260C-168 HR

MSP430F423AIPMR ACTIVE LQFP PM 64 1000 Green (RoHS &
no Sb/Br)

CU NIPDAU Level-3-260C-168 HR

MSP430F425AIPM ACTIVE LQFP PM 64 160 Green (RoHS &
no Sb/Br)

CU NIPDAU Level-3-260C-168 HR

MSP430F425AIPMR ACTIVE LQFP PM 64 1000 Green (RoHS &
no Sb/Br)

CU NIPDAU Level-3-260C-168 HR

MSP430F427AIPM ACTIVE LQFP PM 64 160 Green (RoHS &
no Sb/Br)

CU NIPDAU Level-3-260C-168 HR

MSP430F427AIPMR ACTIVE LQFP PM 64 1000 Green (RoHS &
no Sb/Br)

CU NIPDAU Level-3-260C-168 HR

(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/productcontentfor 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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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
Amplifiers amplifier.ti.com Audio www.ti.com/audio
Data Converters dataconverter.ti.com Automotive www.ti.com/automotive
DSP dsp.ti.com Broadband www.ti.com/broadband
Clocks and Timers www.ti.com/clocks Digital Control www.ti.com/digitalcontrol
Interface interface.ti.com Medical www.ti.com/medical
Logic logic.ti.com Military www.ti.com/military
Power Mgmt power.ti.com Optical Networking www.ti.com/opticalnetwork
Microcontrollers microcontroller.ti.com Security www.ti.com/security
RFID www.ti-rfid.com Telephony www.ti.com/telephony
RF/IF and ZigBeefi Solutions www.ti.com/lprf Video & Imaging www.ti.com/video

Wireless www.ti.com/wireless

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright ' 2008, Texas Instruments Incorporated
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*All dimensions are nominal

Device Package Type Package Drawing Pins SPQ Length (mm) Width (mm) Height (mm)

MSP430F423AIPMR LQFP PM 64 1000 333.2 345.9 41.3

MSP430F423AIPMR LQFP PM 64 1000 346.0 346.0 41.0

MSP430F425AIPMR LQFP PM 64 1000 346.0 346.0 41.0

MSP430F425AIPMR LQFP PM 64 1000 333.2 345.9 41.3

MSP430F427AIPMR LQFP PM 64 1000 346.0 346.0 41.0

MSP430F427AIPMR LQFP PM 64 1000 333.2 345.9 41.3
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PM (S-PQFP-G64)     PLASTIC QUAD FLATPACK

4040152/C 11/96

32

17
0,13 NOM

0,25

0,45
0,75

Seating Plane

0,05 MIN

Gage Plane

0,27

33

16

48

1

0,17

49

64

SQ

SQ
10,20

11,80
12,20

9,80

7,50 TYP

1,60 MAX

1,45
1,35

0,08

0,50 M0,08

0°–7°

NOTES: A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Falls within JEDEC MS-026
D. May also be thermally enhanced plastic with leads connected to the die pads.





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

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DLP® Products www.dlp.com Communications and www.ti.com/communications
Telecom

DSP dsp.ti.com Computers and www.ti.com/computers
Peripherals

Clocks and Timers www.ti.com/clocks Consumer Electronics www.ti.com/consumer-apps

Interface interface.ti.com Energy www.ti.com/energy

Logic logic.ti.com Industrial www.ti.com/industrial

Power Mgmt power.ti.com Medical www.ti.com/medical

Microcontrollers microcontroller.ti.com Security www.ti.com/security

RFID www.ti-rfid.com Space, Avionics & www.ti.com/space-avionics-defense
Defense

RF/IF and ZigBee® Solutions www.ti.com/lprf Video and Imaging www.ti.com/video

Wireless www.ti.com/wireless-apps
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