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2 BirpLids

Changes from February 1, 2017 to August 30, 2018 Page
e Updated Section 3.1, Related PrOOUCES .. ...eeiiieeeiiiieiiiitssirasssssaste s saaas s s sranssssaaan s s asannsssaannssannnnnsss 7
LI Yo (o [=Ye [ 1ol (=N ) B T L S PP 36
e Corrected the value of P6SEL1.x (changed from 0 to 1) for the N/A and DVSS rows on P6.5, P6.6, and P6.7 in
7 6-32, POrt P6 (P6.0 t0 P6.7) PiN FUNCHOMNS . .vutueuetesesstssssnssnsssensesssssesssssesnssnssnssnssnsensensensennes 108
« Changed capacitor value from 4.7 uF to 470 nF in ¥ 7-5, ADC12_B Grounding and Noise Considerations ........ 149
» Changed capacitor value from 4.7 uF to 470 nF in the last paragraph of 75 7.2.1.2, Design Requirements ......... 150
o T TN 8 28 A A I B S A I ] et 151
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3 Device Comparison

Table 3-1 summarizes the available family members.

Table 3-1. Device Comparison®®)

FRAM | SRAM CLOCK ' @ , @ euUsCI
DEVICE (KB) (KB) SYSTEM LEA ADC12_B Comp_E Timer_A Timer_B A ) AES BSL 1/0s PACKAGE

) 80 PN (LQFP)
DCO 20 ext, 2 int ch. 2 30 4 4 68 87 ZVW (NFBGA)

MSP430FR5994 256 8 EB((I Yes 17 ext, 2 int ch. 16 ch. 2.2,2@® 7 3 3 Yes UART 54 64 PM (LQFP)
16 ext, 2 int ch. 2 1 40 48 RGZ (VQFN)

) 80 PN (LQFP)
DCO 20 ext, 2 int ch. 2 30 4 4 68 87 ZVW (NFBGA)

MSP430FR5992 128 8 II:IE))((:I_I' Yes 17 ext, 2 int ch. 16 ch. 2,220 7 3 3 Yes UART 54 64 PM (LQFP)
16 ext, 2 int ch. 2 1 40 48 RGZ (VQFN)

) 80 PN (LQFP)
DCO 20 ext, 2 int ch. 5 30 4 4 68 87 ZVW (NFBGA)

MSP430FR5964 256 8 EE))((:I_I' No 17 ext, 2 int ch. 16 ch. 2,226 7 3 3 Yes UART 54 64 PM (LQFP)
16 ext, 2 int ch. 2 1 40 48 RGZ (VQFN)

) 80 PN (LQFP)
DCO 20 ext, 2 int ch. 2 30 4 4 68 87 ZVW (NFBGA)

MSP430FR5962 128 8 Il:lll;)((:rl' No 17 ext, 2 int ch. 16 ch. 2.2.26) 7 3 3 Yes UART 54 64 PM (LQFP)
16 ext, 2 int ch. 2 1 40 48 RGZ (VQFN)

) 80 PN (LQFP)
DCO 20 ext, 2 int ch. 4 30 4 4 68 87 ZVW (NFBGA)

’ 2

MSP430FR59941 256 8 IEE))E_‘II_' Yes 17 ext, 2 int ch. 16 ch. 2 2.2® 7 3 3 Yes 1°C 54 64 PM (LQFP)

16 ext, 2 int ch. 2 1 40 48 RGZ (VQFN)

)
©)

For the most current package and ordering information, see the Package Option Addendum in 7 9, or see the Tl website at www.ti.com.

Package drawings, standard packing quantities, thermal data, symbolization, and PCB design guidelines are available at www.ti.com/packaging.

Each number in the sequence represents an instantiation of Timer_A with its associated number of capture/compare registers and PWM output generators available. For example, a
number sequence of 3, 5 would represent two instantiations of Timer_A, the first instantiation having 3 capture/compare registers and PWM output generators and the second instantiation
having 5 capture/compare registers and PWM output generators, respectively.

Each number in the sequence represents an instantiation of Timer_B with its associated number of capture/compare registers and PWM output generators available. For example, a
number sequence of 3, 5 would represent two instantiations of Timer_B, the first instantiation having 3 capture/compare registers and PWM output generators and the second instantiation
having 5 capture/compare registers and PWM output generators, respectively.

eUSCI_A supports UART with automatic baud-rate detection, IrDA encode and decode, and SPI.

eUSCI_B supports 1°C with multiple slave addresses and SPI.

Timers TAO and TA1 provide internal and external capture/compare inputs and internal and external PWM outputs.

Timers TA2 and TA3 provide only internal capture/compare inputs and only internal PWM outputs (if any), whereas Timer TA4 provides internal and external capture/compare inputs and
internal and external PWM outputs (Note: TA4 in the RGZ package provide only internal capture/compare inputs and only internal PWM outputs.).

Device Comparison Copyright © 2016-2018, Texas Instruments Incorporated
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3.1 Related Products

For information about other devices in this family of products or related products, see the following links.

Tl 16-bit and 32-bit microcontrollers High-performance, low-power solutions to enable the autonomous
future

Products for MSP430 ultra-low-power sensing and measurement microcontrollers One platform.
One ecosystem. Endless possibilities.

Products for MSP430 ultrasonic and performance sensing microcontrollers Ultra-low-power single-
chip MCUs with integrated sensing peripherals

Companion products for MSP430FR5994 Review products that are frequently purchased or used with
this product.

Reference designs for MSP430FR5994 The Tl Designs Reference Design Library is a robust reference
design library that spans analog, embedded processor, and connectivity. Created by TI
experts to help you jump start your system design, all Tl Designs include schematic or block
diagrams, BOMs, and design files to speed your time to market. Search and download
designs at ti.com/tidesigns.

Copyright © 2016-2018, Texas Instruments Incorporated Device Comparison 7
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4 Terminal Configuration and Functions

4.1 Pin Diagrams

Figure 4-1 shows the bottom view of the pinout of the 87-pin ZVW package, and Figure 4-2 shows the top
view of the pinout.
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Figure 4-1. 87-Pin ZVW Package (Bottom View)
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DGND DVCC1pvsSsS1 P53 P50 P16 P35 P81 P21 P20 DGND
SN N N N N N N N NSNS
\L11, \L10p L9, L8, L7, L6, L5, L4, L3, L2, L1,
P24 DGND P46 P52 P51 P17 P34 P82 P22 DGND DVCC3
SN SN N SN SN AN N N SN N N
K11, K10 K9, K8, K7, K6, K5, K4, (K3, K2, (K1,
P23 P5.4 RST DVSS3
N N SN /N
W11y \J10 \J2) \J1y
HFIN P55 P45 P44 P37 P36 P83 TST P26
N N AN N SN N N SN N
\H11,  \H10 \H8, H7, H6, \H5, \H4, \H2, \H1
HFOUT P5.6 P5.7 P2.5 P43 P4.2
N 2N N 7N SN N
\G11) G109 \G8) \ G4, \G2, \G1)
P27 P6.5 P6.4 P4.1 P7.7 P4.0
AN X N 7N SN N
\F11,  \F10 \F8, \F4, \F2, F1y
LFIN AVSS3 P6.6 P7.6 P75 P74
N N <N 7N SN N
\E11,  \E10 \E8) \E4) \E2, \E1)
LFOUT AVSS2 P6.0 P6.1 P47 P80 P73 PJ3 P72
NN SN N N N N N N
\D11, D10 b8, D7, D6, D5, D4, \D2, D1
AVSS1 P6.7 PJ.2  PJA
X N SN N
\C11,  \C10 \C2, C1,
AVCC1 AGND P12 P31 P32 P63 P71 P15 P14 PJ.0
R A A A A 7N
\B11, B10 B9, B8, B7, B6, B5, B4, B3 \B1)
AGND P1.0 P11 P30 P33 P62 P70 P13 DVCC2DVSS2 DGND
s~ N N SN SN XN N N T oNT N N
\A11, A1 A9, A8, A7, A6, A5, A4, A3, A2, A1,

Figure 4-2. 87-Pin ZVW Package (Top View)
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Figure 4-3 shows the pinout of the 80-pin PN package.
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P3.1/A13/C13 ] 5 56[ 1 P5.3/UCB1STE
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P6.3/UCA3STE ] 11 50[] P3.7/TB0.6
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P7.0/UCB2SIMO/UCB2SDA [ 13 481 P3.5/TB0.4/COUT
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NOTE: On devices with UART BSL: P2.0 is BSLTX, P2.1 is BSLRX
NOTE: On devices with I°C BSL: P1.6 is BSLSDA, P1.7 is BSLSCL

Figure 4-3. 80-Pin PN Package (Top View)
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Figure 4-4 shows the pinout of the 64-pin PM package.
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NOTE: On devices with UART BSL: P2.0 is BSLTX, P2.1 is BSLRX
NOTE: On devices with I°C BSL: P1.6 is BSLSDA, P1.7 is BSLSCL

Figure 4-4. 64-Pin PM Package (Top View)
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Figure 4-5 shows the pinout of the 48-pin RGZ package.

P2.3/TA0.0/UCA1STE/A6/C10

3 (] P2.4/TA1.0/UCA1CLK/A7/C11

- =
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NOTE: Tl recommends connecting the QFN thermal pad to Vss.
NOTE: On devices with UART BSL: P2.0 is BSLTX, P2.1 is BSLRX
NOTE: On devices with I°C BSL: P1.6 is BSLSDA, P1.7 is BSLSCL

Figure 4-5. 48-Pin RGZ Package (Top View)
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4.2 Pin Attributes
Table 4-1 summarizes the attributes of the pins.
Table 4-1. Pin Attributes
PIN NUMBER®™ BUFFER POWER RESET STATE
@ ()
PN PM RGZ ZVW SIGNAL NAME SIGNAL TYPE TYPE®) SOURCE® AFTER BOR®
P1.0 110 LVCMOS DvCC OFF
TAO.1 110 LVCMOS DvCC —
DMAEO | LVCMOS DvCC —
RTCCLK O LVCMOS DvCC —
1 1 1 A10
A0 | Analog DvVCC -
Co | Analog DvVCC -
VREF- (@) Analog DvCC -
VeREF- | Analog DvVCC -
P1.1 110 LVCMOS DvCC OFF
TAO.2 110 LVCMOS DvCC -
TA1CLK | LVCMOS DvCC —
COouT o LVCMOS DvCC -
2 2 2 A9
Al | Analog DvVCC -
C1 | Analog DvCC -
VREF+ (@) Analog DvCC -
VeREF+ | Analog DvVCC -
P1.2 110 LVCMOS DvCC OFF
TAl.1 110 LVCMOS DvCC —
TAOCLK | LVCMOS DvCC —
3 3 3 B9
COouT o LVCMOS DvCC -
A2 | Analog DvVCC -
Cc2 | Analog DvCC -
P3.0 110 LVCMOS DvVCC OFF
4 4 4 A8 Al12 | Analog DvVCC -
C12 | Analog DvCC -
P3.1 110 LVCMOS DvCC —
5 5 5 B8 A13 | Analog DvCC -
C13 | Analog DvCC -
P3.2 110 LVCMOS DvVCC OFF
6 6 6 B7 Al4 | Analog DvVCC -
Cl4 | Analog DvVCC -
P3.3 110 LVCMOS DvVCC OFF
7 7 7 A7 Al5 | Analog DvCC —
C15 | Analog DvVCC -
P6.0 110 LVCMOS DvVCC OFF
8 — - D8 UCA3TXD O LVCMOS DvCC —
UCA3SIMO 110 LVCMOS DvVCC -
(1) N/A =not available
(2) The signal that is listed first for each pin is the reset default pin name.
(3) To determine the pin mux encodings for each pin, see 7 6.13.
(4) Signal Types: | = Input, O = Output, I/O = Input or Output.
(5) Buffer Types: LVCMOS, Analog, or Power (see Table 4-3 for details)
(6) The power source shown in this table is the 1/O power source, which may differ from the module power source.
(7) Reset States:
OFF = High impedance with Schmitt-trigger input and pullup or pulldown (if available) disabled
N/A = Not applicable
Copyright © 2016-2018, Texas Instruments Incorporated Terminal Configuration and Functions 13
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Table 4-1. Pin Attributes (continued)

T o | SONALNANE®® | sioaLTveE® | SVEEER | POWER, | RESETSTATS
P6.1 110 LVCMOS DvCC OFF
9 — - D7 UCA3RXD | LVCMOS DvCC —
UCA3SOMI 110 LVCMOS DvVCC -
P6.2 110 LVCMOS DvCC OFF
10 - N A8 IUcascLk e LVCMOS DvCC -
1 _ B B6 P6.3 110 LVCMOS DvVCC OFF
UCA3STE 110 LVCMOS DvVCC -
12 8 8 D6 P4.7 110 LVCMOS DvCC OFF
P7.0 110 LVCMOS DvCC OFF
13 9 - A5 UCB2SIMO 110 LVCMOS DvVCC -
UCB2SDA 110 LVCMOS DvVCC -
P7.1 110 LVCMOS DvCC OFF
14 10 - B5 UCB2SOMI 110 LVCMOS DvCC —
UCB2SCL 110 LVCMOS DvVCC -
15 11 - D5 P8.0 110 LVCMOS DvCC OFF
P1.3 110 LVCMOS DvCC OFF
TA1.2 110 LVCMOS DvCC —
16 12 9 A4 UCBOSTE 110 LVCMOS DvCC —
A3 | Analog DvCC -
C3 | Analog DvCC -
P1.4 110 LVCMOS DvCC OFF
TBO.1 110 LVCMOS DvVCC -
17 13 10 B3 UCAOSTE 110 LVCMOS DvCC —
A4 | Analog DvCC —
C4 | Analog DvCC -
P1.5 110 LVCMOS DvCC OFF
TBO0.2 110 LVCMOS DvVCC -
18 14 11 B4 UCAOCLK 110 LVCMOS DvCC —
A5 | Analog DvCC -
C5 | Analog DvCC -
19 15 - A2 DVSS2 P Power - N/A
20 16 - A3 DVCC2 P Power - N/A
PJ.O 110 LVCMOS DvCC OFF
TDO o LVCMOS DvVCC -
21 17 12 B1 TBOOUTH | LVCMOS DvCC —
SMCLK o LVCMOS DvVCC -
SRSCG1 ¢} LVCMOS DvVCC -
C6 | Analog DvCC -
PJ.1 110 LVCMOS DvCC OFF
TDI | LVCMOS DvCC —
TCLK | LVCMOS DvCC —
22 18 13 C1l
MCLK o LVCMOS DvVCC -
SRSCGO o LVCMOS DvVCC -
C7 | Analog DvCC -
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Table 4-1. Pin Attributes (continued)

PIN NUMBER® BUFFER POWER RESET STATE
2 ©) 4
o o | raz | zvw | SIGNAL NAME SIGNAL TYPE =D SEUREEE | Aas e
PJ.2 110 LVCMOS DVCC OFF
TMS | LVCMOS DVCC -
23 19 14 C2 ACLK (e} LVCMOS DVCC -
SROSCOFF (e} LVCMOS DVCC —
C8 | Analog DvCC -
PJ.3 110 LVCMOS DVCC OFF
TCK | LVCMOS DVCC -
24 20 15 D2
SRCPUOFF (e} LVCMOS DVCC —
C9 | Analog DvCC -
P7.2 110 LVCMOS DVCC OFF
25 21 - D1
UCB2CLK 110 LVCMOS DVCC —
P7.3 110 LVCMOS DVCC OFF
26 22 - D4 UCB2STE 110 LVCMOS DVCC -
TA4.1 110 LVCMOS DVCC -
P7.4 110 LVCMOS DVCC OFF
27 23 - El TA4.0 110 LVCMOS DVCC -
Al6 | Analog DvCC —
P7.5 110 LVCMOS DVCC OFF
28 - - E2
Al7 | Analog DvCC —
P7.6 110 LVCMOS DVCC OFF
29 - - E4
Al8 | Analog DvCC —
30 2 P7.7 110 LVCMOS DVCC OFF
B B A19 | Analog DVCC -
P4.0 110 LVCMOS DVCC OFF
31 24 16 F1
A8 | Analog DvCC -
P4.1 110 LVCMOS DVCC OFF
32 25 17 F4
A9 | Analog DvCC -
P4.2 110 LVCMOS DVCC OFF
33 26 18 G1
Al0 | Analog DvCC —
P4.3 110 LVCMOS DVCC OFF
34 27 19 G2
All | Analog DvCC —
P2.5 110 LVCMOS DVCC OFF
TBO.0 110 LVCMOS DVCC —
35 28 20 G4
UCA1TXD (e} LVCMOS DVCC -
UCA1SIMO 110 LVCMOS DVCC —
P2.6 110 LVCMOS DVCC OFF
TBO.1 (e} LVCMOS DVCC -
36 29 21 H1
UCA1RXD | LVCMOS DVCC -
UCA1SOMI 110 LVCMOS DVCC —
TEST | LVCMOS DVCC OFF
37 30 22 H2
SBWTCK | LVCMOS DVCC -
RST | LVCMOS DVCC OFF
38 31 23 J2 NMI | LVCMOS DVCC -
SBWTDIO 110 LVCMOS DVCC —
39 — — J1 DVSS3 P Power - N/A
40 - - K1 DVCC3 P Power — N/A
Copyright © 2016-2018, Texas Instruments Incorporated Terminal Configuration and Functions 15
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Table 4-1. Pin Attributes (continued)

T o | SONALNANE®® | sioaLTveE® | SVEEER | POWER, | RESETSTATS
P2.0 110 LVCMOS DVCC OFF
TBO0.6 110 LVCMOS DVCC —
UCAOTXD (e} LVCMOS DVCC —
41 32 24 L2 BSLTX (e} LVCMOS DVCC -
UCAOSIMO 110 LVCMOS DVCC —
TBOCLK | LVCMOS DVCC -
ACLK (e} LVCMOS DVCC —
P2.1 110 LVCMOS DVCC OFF
TBO0.0 110 LVCMOS DVCC —
42 33 25 L3 UCAORXD | LVCMOS DVCC -
BSLRX | LVCMOS DVCC -
UCAOSOMI 110 LVCMOS DVCC —
P2.2 110 LVCMOS DVCC OFF
43 34 26 K3 TBO0.2 (e} LVCMOS DVCC -
UCBOCLK 110 LVCMOS DVCC —
44 — - L4 P8.1 110 LVCMOS DVCC OFF
45 - - K4 P8.2 110 LVCMOS DVCC OFF
46 - - H4 P8.3 110 LVCMOS DVCC OFF
P3.4 110 LVCMOS DVCC OFF
47 35 27 K5 TBO0.3 110 LVCMOS DVCC -
SMCLK (e} LVCMOS DVCC —
P3.5 110 LVCMOS DVCC OFF
48 36 28 L5 TBO0.4 110 LVCMOS DVCC —
CouT (e} LVCMOS DVCC —
49 37 29 HS P3.6 110 LVCMOS DVCC OFF
TBO.5 110 LVCMOS DVCC —
50 38 30 H6 P3.7 110 LVCMOS DVCC OFF
TBO0.6 110 LVCMOS DVCC —
P1.6 110 LVCMOS DVCC OFF
TBO0.3 110 LVCMOS DVCC —
51 39 31 L6 UCBOSIMO 110 LVCMOS DVCC —
UCBOSDA 110 LVCMOS DVCC —
BSLSDA 110 LVCMOS DVCC —
TAO0.0 110 LVCMOS DVCC —
P1.7 110 LVCMOS DVCC OFF
TBO0.4 110 LVCMOS DVCC —
5 40 32 K6 UCBOSOMI 110 LVCMOS DVCC —
UCBOSCL 110 LVCMOS DVCC —
BSLSCL 110 LVCMOS DVCC —
TAL1.0 110 LVCMOS DVCC —
P5.0 110 LVCMOS DVCC OFF
53 41 - L7 UCB1SIMO 110 LVCMOS DVCC -
UCB1SDA 110 LVCMOS DVCC —
P5.1 110 LVCMOS DVCC OFF
54 42 - K7 UCB1SOMI 110 LVCMOS DVCC -
UCB1SCL 110 LVCMOS DVCC —

16

Terminal Configuration and Functions

Submit Documentation Feedback

Copyright © 2016-2018, Texas Instruments Incorporated

Product Folder Links: MSP430FR5994 MSP430FR59941 MSP430FR5992 MSP430FR5964 MSP430FR5962



I,

TEXAS

INSTRUMENTS  \SP430FR5994, MSP430FR59941, MSP430FR5992, MSP430FR5964, MSP430FR5962
ZHCSF37C —MARCH 2016—REVISED AUGUST 2018

www.ti.com.cn

Table 4-1. Pin Attributes (continued)

T o | SONALNANE®® | sioaLTveE® | SVEEER | POWER, | RESETSTATS
P5.2 110 LVCMOS DvCC OFF
55 43 - K8 UCB1CLK 110 LVCMOS DvCC -
TA4CLK | LVCMOS DvCC -
56 44 _ L8 P5.3 110 LVCMOS DvCC OFF
UCBISTE 110 LVCMOS DvCC -
- 45 33 7 P4.4 110 LVCMOS DvCC OFF
TBO.5 110 LVCMOS DvCC -
58 46 34 H8 P4.5 110 LVCMOS DvCC OFF
59 a7 35 K9 P4.6 110 LVCMOS DvCC OFF
60 48 36 L9 DVSS1 P Power - N/A
61 49 37 L10 |DvCC1 P Power - N/A
62 50 38 F11 | P27 110 LVCMOS DvCC OFF
P2.3 110 LVCMOS DvCC OFF
TAO.0 110 LVCMOS DvCC -
63 51 39 J11 | UCAILSTE 110 LVCMOS DvCC -
A6 | Analog DvCC -
C10 | Analog DvCC —
P2.4 110 LVCMOS DvCC OFF
TA1.0 110 LVCMOS DvCC -
64 52 40 K11 |UCA1CLK 110 LVCMOS DvCC -
A7 | Analog DvCC -
Cl1 | Analog DvCC —
P5.4 110 LVCMOS DvCC OFF
o5 53 B 110 UCA2TXD (0] LVCMOS DvCC -
UCA2SIMO 110 LVCMOS DvCC -
TBOOUTH | LVCMOS DvCC -
P5.5 110 LVCMOS DvCC OFF
66 54 B H10 UCA2RXD | LVCMOS DvCC -
UCA2SOMI 110 LVCMOS DvCC -
ACLK (0] LVCMOS DvCC -
P5.6 110 LVCMOS DvCC OFF
7 55 B 610 UCA2CLK 110 LVCMOS DvCC -
TA4.0 110 LVCMOS DvCC -
SMCLK (0] LVCMOS DvCC -
P5.7 110 LVCMOS DvCC OFF
o8 56 B G8 UCA2STE 110 LVCMOS DvCC -
TA4.1 110 LVCMOS DvCC -
MCLK (0] LVCMOS DvCC -
P6.4 110 LVCMOS DvCC OFF
69 - - F8 UCB3SIMO 110 LVCMOS DvCC -
UCB3SDA 110 LVCMOS DvCC -
P6.5 110 LVCMOS DvCC OFF
70 - - F10 | UCB3SOMI 110 LVCMOS DvCC -
UCB3SCL 110 LVCMOS DvCC -
- B _ E8 P6.6 110 LVCMOS DvCC OFF
UCB3CLK 110 LVCMOS DvCC -
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Table 4-1. Pin Attributes (continued)

PIN NUMBER® BUFFER POWER RESET STATE
@ © @

-~ o | roz | 2w | SIGNAL NAME SIGNAL TYPE > PE® SOURGE® | AETER BOR®

P6.7 110 LVCMOS DvCC OFF
72 - - C10

UCB3STE 110 LVCMOS DvCC -
73 57 41 E10 |AVSS3 P Power - N/A

PJ.6 110 LVCMOS DvCC -
74 58 42 H11

HFEXIN | Analog DvCC —

PJ.7 110 LVCMOS DvCC OFF
75 59 43 G11

HFXOUT O Analog DvCC —
76 60 44 D10 |AVSS2 P Power - N/A

PJ.4 110 LVCMOS DvCC OFF
77 61 45 E11

LFXIN | Analog DvCC —

PJ.5 110 LVCMOS DvCC OFF
78 62 46 D11

LFXOUT O Analog DvCC —
79 63 47 c11 |Avssi P Power - N/A
80 64 48 B11 |AVCCl P Power - N/A
- - - Al |DGND P Power - N/A
— - - All |AGND P Power - N/A
— - - B10 |AGND P Power - N/A
- - - K2 |DGND P Power - N/A
— - - K10 |DGND P Power - N/A
- - - L1 |DGND P Power - N/A
— - - L11 |DGND P Power - N/A
- - Pad - QFN Pad P Power - N/A
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4.3 Signal Descriptions

Table 4-2 describes the signals for all device variants and package options.

Table 4-2. Signal Descriptions

PIN NO.®
FUNCTION St o T o T o T rez aE® DESCRIPTION
A0 A10 1 1 1 | ADC analog input A0
Al A9 2 2 2 | ADC analog input A1
A2 B9 3 3 3 | ADC analog input A2
A3 Ad 16 12 9 | ADC analog input A3
Ad B3 17 13 10 | ADC analog input A4
A5 B4 18 14 11 | ADC analog input A5
A6 J11 63 51 39 | ADC analog input A6
A7 K11 64 52 40 | ADC analog input A7
A8 F1 31 24 16 | ADC analog input A8
A9 F4 32 25 17 | ADC analog input A9
A10 Gl 33 26 18 | ADC analog input A10
A1l G2 34 27 19 | ADC analog input A11
ADC Al2 A8 4 I ADC analog input A12
A13 B8 5 5 5 | ADC analog input A13
Al4 B7 6 | ADC analog input A14
A15 A7 7 | ADC analog input A15
Al16 E1l 27 23 - | ADC analog input A16
Al17 E2 28 - - | ADC analog input A17
A18 E4 29 - - | ADC analog input A18
A19 F2 30 - - | ADC analog input A19
VREF+ A9 2 2 2 (0] Output of positive reference voltage
VREF- A10 1 1 (0] Output of negative reference voltage
VeREF+ A9 2 2 2 | Input for an external positive reference voltage to the ADC
VeREF- A10 1 1 1 | Lr\]ggt for an external negative reference voltage to the
) BSLSCL K6 52 40 32 /0 |I”C BSL clock
BSL (I°C)
BSLSDA L6 51 39 31 /0 I>)C BSL data
BSL (UART) BSLRX L3 42 33 25 | UART BSL receive.
BSLTX L2 41 32 24 O UART BSL transmit
ACLK :120 ﬁ ég %2 (0] ACLK output
66 54
HFXIN H11 74 58 42 | Input for high-frequency crystal oscillator HFXT
HFXOUT Gl1 75 59 43 O Output for high-frequency crystal oscillator HFXT
Clock LFXIN E11 77 61 45 | Input for low-frequency crystal oscillator LFXT
LFXOUT D11 78 62 46 O Output of low-frequency crystal oscillator LFXT
MCLK el I B O O | MCLK output
SMCLK o 7 | b O | SMCLK output
67 55
(1) N/A = not available
(2) 1=input, O = output, P = power
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Table 4-2. Signal Descriptions (continued)

Fncrion | SIGRAL L PNNOTL | e, DESCRIPTION
Co A10 1 1 1 | Comparator input CO
C1 A9 2 2 2 | Comparator input C1
c2 B9 3 3 3 | Comparator input C2
C3 Ad 16 12 9 | Comparator input C3
C4 B3 17 13 10 | Comparator input C4
C5 B4 18 14 11 | Comparator input C5
C6 B1 21 17 12 | Comparator input C6
Cc7 C1 22 18 13 | Comparator input C7
C8 Cc2 23 19 14 | Comparator input C8
Comparator C9 D2 24 20 15 | Comparator input C9
C10 J11 63 51 39 | Comparator input C10
Cl1 K11 64 52 40 | Comparator input C11
C12 A8 4 4 4 | Comparator input C12
C13 B8 5 5 5 | Comparator input C13
Cl4 B7 6 6 6 | Comparator input C14
C15 A7 7 7 7 | Comparator input C15
A9 2 2 2
COuT B9 3 3 3 (0] Comparator output
48 36 28
DMA DMAEO Al0 1 1 1 | External DMA trigger
SBWTCK H2 37 30 22 | Spy-Bi-Wire input clock
SBWTDIO J2 38 31 23 1/0 Spy-Bi-Wire data input/output
SRCPUOFF D2 24 20 15 (0] Low-power debug: CPU Status register bit CPUOFF
SROSCOFF Cc2 23 19 14 (0] Low-power debug: CPU Status register bit OSCOFF
SRSCGO C1 22 18 13 (0] Low-power debug: CPU Status register bit SCGO
Debug SRSCG1 B1 21 17 12 (0] Low-power debug: CPU Status register bit SCG1
TCK D2 24 20 15 | Test clock
TCLK C1 22 18 13 | Test clock input
TDI C1 22 18 13 | Test data input
TDO B1 21 17 12 (0] Test data output port
TEST H2 37 30 22 | Test mode pin — select digital I/0 on JTAG pins
TMS Cc2 23 19 14 | Test mode select
P1.0 A0 1 1 1 /o Spe?rirril Eg;ﬁgsée digital /0O with port interrupt and wake
P11 A9 2 2 2 /o S;?rirrc:l Fg;ﬁzze digital 1/0O with port interrupt and wake
P12 BO 3 3 3 /o Spe?rirril Eg;ﬁgsée digital 1/0O with port interrupt and wake
. P13 Ad 16 12 9 /o S;?rirrc:l Fg;ﬁzze digital 1/0O with port interrupt and wake
P14 B3 17 13 10 /o Spe?rirril Eg;ﬁgsée digital /O with port interrupt and wake
P15 B4 18 14 1 /o S;?rirregl—f;;ﬁzze digital 1/0O with port interrupt and wake
P16 L6 51 39 31 /o Spe?rirsl-fgm;sée digital /O with port interrupt and wake
P17 K6 52 40 32 /o S;?rirregl—f;;ﬁzze digital 1/0O with port interrupt and wake
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Table 4-2. Signal Descriptions (continued)

SIGNAL PIN NO.® PIN
FUNCTION NAME P . _ o TYPE®@ DESCRIPTION
General-purpose digital 1/0 with port interrupt and wake
P2.0 L2 41 32 24 110 up from LPMx.5
General-purpose digital 1/0 with port interrupt and wake
P2.1 L3 42 33 25 110 up from LPMx.5
General-purpose digital 1/0 with port interrupt and wake
pP2.2 K3 43 34 26 110 up from LPMx.5
General-purpose digital 1/0 with port interrupt and wake
o P2.3 Ji1 63 51 39 110 up from LPMX.5
General-purpose digital 1/0 with port interrupt and wake
P2.4 K11 64 52 40 110 up from LPMx.5
General-purpose digital 1/0 with port interrupt and wake
P2.5 G4 35 28 20 lfe} up from LPMx.5
General-purpose digital 1/0 with port interrupt and wake
P2.6 H1 36 29 21 110 up from LPMx.5
General-purpose digital 1/0 with port interrupt and wake
P2.7 F11 62 50 38 110 up from LPMX.5
General-purpose digital 1/0 with port interrupt and wake
P3.0 A8 4 4 4 110 up from LPMx.5
General-purpose digital 1/0 with port interrupt and wake
P3.1 B8 5 5 5 lfe} up from LPMx.5
General-purpose digital 1/0 with port interrupt and wake
P3.2 B7 6 6 6 110 up from LPMx.5
General-purpose digital 1/0 with port interrupt and wake
o P3.3 A7 7 7 7 110 up from LPMX.5
General-purpose digital 1/0 with port interrupt and wake
P3.4 K5 47 35 27 110 up from LPMx.5
General-purpose digital 1/0 with port interrupt and wake
P3.5 L5 48 36 28 110 up from LPMX.5
General-purpose digital 1/0 with port interrupt and wake
P3.6 H5 49 37 29 110 up from LPMx.5
General-purpose digital 1/0 with port interrupt and wake
P3.7 H6 50 38 30 110 up from LPMX.5
General-purpose digital 1/0 with port interrupt and wake
P4.0 F1 31 24 16 110 up from LPMx.5
General-purpose digital 1/0 with port interrupt and wake
P4.1 F4 32 25 17 110 up from LPMx.5
General-purpose digital 1/0 with port interrupt and wake
P4.2 G1 33 26 18 110 up from LPMx.5
General-purpose digital 1/0 with port interrupt and wake
o P4.3 G2 34 27 19 110 up from LPMX.5
General-purpose digital 1/0 with port interrupt and wake
P4.4 H7 57 45 33 110 up from LPMx.5
General-purpose digital 1/0 with port interrupt and wake
P4.5 H8 58 46 34 110 up from LPMx.5
General-purpose digital 1/0 with port interrupt and wake
P4.6 K9 59 47 35 110 up from LPMx.5
General-purpose digital 1/0 with port interrupt and wake
P4.7 D6 12 8 8 110 up from LPMX.5
Copyright © 2016-2018, Texas Instruments Incorporated Terminal Configuration and Functions 21

Submit Documentation Feedback
Product Folder Links: MSP430FR5994 MSP430FR59941 MSP430FR5992 MSP430FR5964 MSP430FR5962



13 TEXAS
MSP430FR5994, MSP430FR59941, MSP430FR5992, MSP430FR5964, MSP430FR5962 INSTRUMENTS
ZHCSF37C —MARCH 2016—-REVISED AUGUST 2018 www.ti.com.cn

Table 4-2. Signal Descriptions (continued)

SIGNAL PIN NO.® PIN
FUNCTION NAME P . _ o TYPE®@ DESCRIPTION

General-purpose digital 1/0 with port interrupt and wake

P5.0 L7 53 41 - 110 up from LPMx.5
_ General-purpose digital 1/0 with port interrupt and wake

P5.1 K7 54 42 110 up from LPMx.5
General-purpose digital 1/0 with port interrupt and wake

P5.2 K8 55 43 - 110 up from LPMx.5
_ General-purpose digital 1/0 with port interrupt and wake

o P5.3 L8 56 44 110 up from LPMX.5
General-purpose digital 1/0 with port interrupt and wake

P5.4 J10 65 53 - 110 up from LPMx.5
_ General-purpose digital 1/0 with port interrupt and wake

P5.5 H10 66 54 lfe} up from LPMx.5
General-purpose digital 1/0 with port interrupt and wake

P5.6 G10 67 55 - 110 up from LPMx.5
_ General-purpose digital 1/0 with port interrupt and wake

P5.7 G8 68 56 110 up from LPMX.5
General-purpose digital 1/0 with port interrupt and wake

P6.0 D8 8 - B Vo up from LPMx.5
_ _ General-purpose digital 1/0 with port interrupt and wake

P6.1 D7 9 Vo up from LPMx.5
General-purpose digital 1/0 with port interrupt and wake

P6.2 A6 10 - - 110 up from LPMx.5
_ _ General-purpose digital 1/0 with port interrupt and wake

o P6.3 B6 11 110 up from LPMX.5
General-purpose digital 1/0 with port interrupt and wake

P6.4 F8 69 - - 110 up from LPMx.5
_ _ General-purpose digital 1/0 with port interrupt and wake

P6.5 F10 70 110 up from LPMX.5
General-purpose digital 1/0 with port interrupt and wake

P6.6 E8 71 - - 110 up from LPMx.5
_ _ General-purpose digital 1/0 with port interrupt and wake

P6.7 C10 72 110 up from LPMX.5
General-purpose digital 1/0 with port interrupt and wake

P7.0 A5 13 9 - 110 up from LPMx.5
_ General-purpose digital 1/0 with port interrupt and wake

P7.1 B5 14 10 110 up from LPMx.5
General-purpose digital 1/0 with port interrupt and wake

P7.2 D1 25 21 - 110 up from LPMx.5
_ General-purpose digital 1/0 with port interrupt and wake

o P7.3 D4 26 22 110 up from LPMX.5
General-purpose digital 1/0 with port interrupt and wake

P7.4 El 27 23 - 110 up from LPMx.5
_ _ General-purpose digital 1/0 with port interrupt and wake

P7.5 E2 28 110 up from LPMx.5
General-purpose digital 1/0 with port interrupt and wake

P7.6 E4 29 - - 110 up from LPMx.5
_ _ General-purpose digital 1/0 with port interrupt and wake

P7.7 F2 30 110 up from LPMX.5
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Table 4-2. Signal Descriptions (continued)

FUNCTION S " :ILN NO;TA e RE@ DESCRIPTION
P8.0 D5 15 1 _ /o Spe?rirsl-fgm;sée digital 1/0O with port interrupt and wake
. p8.1 L4 a4 _ _ /o S;?rirrc:l Fg;ﬁzze digital 1/0O with port interrupt and wake
P8.2 Ka 45 _ _ /o Spe?rirsl-fgm;sée digital 1/0O with port interrupt and wake
P8.3 Ha 26 _ _ /o S;?rirregl—f;;ﬁzze digital 1/0O with port interrupt and wake
PJ.0 B1 21 17 12 1/0 General-purpose digital 1/0
PJ.1 C1 22 18 13 1/0 General-purpose digital 1/0
PJ.2 Cc2 23 19 14 1/0 General-purpose digital 1/0
GPIO PJ.3 D2 24 20 15 1/0 General-purpose digital 1/0
PJ.4 El1 77 61 45 1/0 General-purpose digital 1/0
PJ.5 D11 78 62 46 1/0 General-purpose digital 1/0
PJ.6 H11 74 58 42 1/0 General-purpose digital 1/0
PJ.7 G11 75 59 43 1/0 General-purpose digital 1/0
UCBOSCL K6 52 40 32 lfe} I2C clock — eUSCI_BO I°C mode
UCBOSDA L6 51 39 31 le} I°C data — eUSCI_BO 1°C mode
UCB1SCL K7 54 42 - 110 I°C clock — eUSCI_B1 I°C mode
2c UCB1SDA L7 53 41 - 110 I°C data — eUSCI_B1 I°C mode
UCB2SCL B5 14 10 - 110 I°C clock — eUSCI_B2 I°C mode
UCB2SDA A5 13 9 - 110 I°C data — eUSCI_B2 I°C mode
UCB3SCL F10 70 - - e} I2C clock — eUSCI_B3 I>C mode
UCB3SDA F8 69 - - e} I2C data — eUSCI_B3 I2C mode
AGND 212 - - - P Analog ground
AVCC1 B11 80 64 48 P Analog power supply
AVSS1 Cl1 79 63 a7 P Analog ground supply
AVSS2 D10 76 60 44 P Analog ground supply
AVSS3 E10 73 57 41 P Analog ground supply
Al
K2
DGND K10 - - - P Digital ground
Power LLlll
DVCC1 L10 61 49 37 P Digital power supply
DvCC2 A3 20 16 - P Digital power supply
DVCC3 K1 40 - - P Digital power supply
DVSS1 L9 60 48 36 P Digital ground supply
DVSS2 A2 19 15 - P Digital ground supply
DVSS3 Jl 39 - - P Digital ground supply
QFN Pad _ _ _ Pad = CQoiﬂggi(;kr??;\zgosed thermal pad. Tl recommends
s lmeow o | 1| 1| 1| o |Frckeabraion oupu (ol on
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Table 4-2. Signal Descriptions (continued)

SIGNAL PIN NO.® PIN
FUNCTION NAME P . _ o TYPE®@ DESCRIPTION
Clock signal input — eUSCI_AO SPI slave mode
UCAOCLK B4 18 14 1 Vo Clock signal output — eUSCI_AO SPI master mode
UCAOSIMO L2 41 32 24 1/0 Slave in/master out — eUSCI_AO SPI mode
UCAOSOMI L3 42 33 25 1/0 Slave out/master in — eUSCI_AO SPI mode
UCAOSTE B3 17 13 10 1/0 Slave transmit enable — eUSCI_AO SPI mode
Clock signal input — eUSCI_A1 SPI slave mode
UCAICLK K11 64 52 40 Vo Clock signal output — eUSCI_A1 SPI master mode
UCA1SIMO G4 35 28 20 1/0 Slave in/master out — eUSCI_A1 SPI mode
UCA1SOMI H1 36 29 21 1/0 Slave out/master in — eUSCI_A1 SPI mode
UCAILSTE J11 63 51 39 110 Slave transmit enable — eUSCI_A1 SPI mode
Clock signal input — eUSCI_A2 SPI slave mode
UCA2CLK G10 67 55 B Vo Clock signal output — eUSCI_A2 SPI master mode
UCA2SIMO J10 65 53 - 1/0 Slave in/master out — eUSCI_A2 SPI mode
UCA2SOMI H10 66 54 - 1/0 Slave out/master in — eUSCI_A2 SPI mode
UCA2STE G8 68 56 - 1/0 Slave transmit enable — eUSCI_A2 SPI mode
Clock signal input — eUSCI_A3 SPI slave mode
UCASCLK A6 10 - - Vo Clock signal output — eUSCI_A3 SPI master mode
UCA3SIMO D8 - - 1/0 Slave in/master out — eUSCI_A3 SPI mode
UCA3SOMI D7 - - 1/0 Slave out/master in — eUSCI_A3 SPI mode
Pl UCA3STE B6 11 - - 110 Slave transmit enable — eUSCI_A3 SPI mode
Clock signal input — eUSCI_BO SPI slave mode
UCBOCLK K3 43 34 26 Vo Clock signal output — eUSCI_BO SPI master mode
UCBOSIMO L6 51 39 31 1/0 Slave in/master out — eUSCI_BO SPI mode
UCBOSOMI K6 52 40 32 1/0 Slave out/master in — eUSCI_BO SPI mode
UCBOSTE Ad 16 12 9 1/0 Slave transmit enable — eUSCI_BO SPI mode
Clock signal input — eUSCI_B1 SPI slave mode
UCBICLK K8 55 43 - Vo Clock signal output — eUSCI_B1 SPI master mode
UCB1SIMO L7 53 41 - 1/0 Slave in/master out — eUSCI_B1 SPI mode
UCB1SOMI K7 54 42 - 1/0 Slave out/master in — eUSCI_B1 SPI mode
UCBLSTE L8 56 44 - 1/0 Slave transmit enable — eUSCI_B1 SPI mode
Clock signal input — eUSCI_B2 SPI slave mode
UCB2CLK D1 25 21 B Vo Clock signal output — eUSCI_B2 SPI master mode
UCB2SIMO A5 13 9 - 1/0 Slave in/master out — eUSCI_B2 SPI mode
UCB2SOMI B5 14 10 - 1/0 Slave out/master in — eUSCI_B2 SPI mode
UCB2STE D4 26 22 - 1/0 Slave transmit enable — eUSCI_B2 SPI mode
Clock signal input — eUSCI_B3 SPI slave mode
UCB3CLK E8 & - - Vo Clock signal output — eUSCI_B3 SPI master mode
UCB3SIMO F8 69 - - 1/0 Slave in/master out — eUSCI_B3 SPI mode
UCB3SOMI F10 70 - - 1/0 Slave out/master in — eUSCI_B3 SPI mode
UCB3STE C10 72 - - 1/0 Slave transmit enable — eUSCI_B3 SPI mode
NMI J2 38 31 23 | Nonmaskable interrupt input
System — - -
RST J2 38 31 23 | Reset input active low
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Table 4-2. Signal Descriptions (continued)

1
Fncrion | SIGRAL L PNNOTL | e, DESCRIPTION

TAO0.0 L6 51 39 31 1/0 TAO CCRO capture: CCIOA input, compare: Out0
TAO0.0 Jii 63 51 39 1/0 TAO CCRO capture: CCIOB input, compare: Out0
TAO.1 Al0 1/0 TAO CCRL1 capture: CCI1A input, compare: Outl
TAO.2 A9 1/0 TAO CCR2 capture: CCI2A input, compare: Out2
TAOCLK B9 3 | TAO input clock
TAL1.0 K6 52 40 32 1/0 TA1 CCRO capture: CCIOA input, compare: Out0
TA1.0 K11 64 52 40 1/0 TA1 CCRO capture: CCIOB input, compare: Out0
TAl.1 B9 3 3 3 1/0 TA1 CCRL1 capture: CCI1A input, compare: Outl
TA1l.2 A4 16 12 9 1/0 TA1 CCR2 capture: CCI2A input, compare: Out2
TA1CLK A9 2 2 2 | TAL input clock
TA4.0 El 27 23 — 1/0 TA4 CCRO capture: CCIOB input, compare: Out0
TA4.0 G10 67 55 - 1/0 TA4 CCRO capture: CCIOA input, compare: Out0
TA4.1 D4 26 22 — 1/0 TA4CCRL1 capture: CCI1B input, compare: Outl
TA4.1 G8 68 56 - 1/0 TA4 CCRL1 capture: CCI1A input, compare: Outl
TA4CLK K8 55 43 - | TA4 input clock

Timer TBO0.0 G4 35 28 20 1/0 TBO CCRO capture: CCIOB input, compare: Out0
TBO0.0 L3 42 33 25 1/0 TBO CCRO capture: CCIOA input, compare: Out0
TBO.1 B3 17 13 10 1/0 TBO CCRL1 capture: CCI1A input, compare: Outl
TBO.1 H1 36 29 21 (0] TBO CCR1 compare: Outl
TBO0.2 B4 18 14 11 1/0 TBO CCR2 capture: CCI2A input, compare: Out2
TBO0.2 K3 43 34 26 (0] TBO CCR2 compare: Out2
TBO0.3 K5 a7 35 27 1/0 TBO CCR3 capture: CCI3A input, compare: Out3
TBO0.3 L6 51 39 31 1/0 TBO CCR3 capture: CCI3B input, compare: Out3
TBO0.4 L5 48 36 28 1/0 TBO CCR4 capture: CCI4A input, compare: Out4
TBO0.4 K6 52 40 32 1/0 TBO CCR4 capture: CCI4B input, compare: Out4
TBO0.5 H5 49 37 29 1/0 TBO CCR5 capture: CCI5A input, compare: Outs
TBO0.5 H7 57 45 33 1/0 TBOCCRS capture: CCI5B input, compare: Outs
TBO0.6 L2 41 32 24 1/0 TBO CCR6 capture: CCI6B input, compare: Out6
TBO0.6 H6 50 38 30 1/0 TBO CCR6 capture: CCI6A input, compare: Out6
TBOCLK L2 41 32 24 | TBO clock input
TBOOUTH B1 21 17 12 | Switch all PWM outputs high impedance input — TBO

J10 65 53

UCAORXD L3 42 33 25 | Receive data — eUSCI_AO UART mode
UCAOTXD L2 41 32 24 (0] Transmit data — eUSCI_AO UART mode
UCA1RXD H1 36 29 21 | Receive data — eUSCI_A1 UART mode
UCAL1TXD G4 35 28 20 (0] Transmit data — eUSCI_A1 UART mode

UART UCA2RXD H10 66 54 - | Receive data — eUSCI_A2 UART mode
UCA2TXD J10 65 53 - (0] Transmit data — eUSCI_A2 UART mode
UCA3RXD D7 - - | Receive data — eUSCI_A3 UART mode
UCA3TXD D8 8 - - (0] Transmit data — eUSCI_A3 UART mode
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4.4  Pin Multiplexing
Pin multiplexing for these devices is controlled by both register settings and operating modes (for
example, if the device is in test mode). For details of the settings for each pin and schematics of the
multiplexed ports, see 7 6.13.

4.5 Buffer Types

Table 4-3 describes the buffer types that are referenced in Table 4-1.

Table 4-3. Buffer Type

NOMINAL OUTPUT
BUFFER TYPE NOMINAL @ PU OR PD DRIVE
(STANDARD) VOLTAGE RICTERESS PE Ol STRENGTH STRENGTH (OIS
(nA)® (mA)®
@ See analog modules in
Analog 30V No N/A N/A N/A Specifications for details
See Typical
LVCMOS 3.0V Yes® Programmable | See Digital I/Os | Characteristics
— Outputs
Power SVS enables hysteresis on
(DvCe)@ 30V No N/A N/A N/A DVeG
Power
(AVCC)®@ 30V No N/A N/A N/A
Power (DVSS
and AVSS)@ ov No N/A N/A N/A

(1) N/A = not applicable

(2) This is a switch, not a buffer.

(3) Only for input pins

(4) This is supply input, not a buffer.

46 Connection of Unused Pins

Table 4-4 lists the correct termination of all unused pins.

Table 4-4. Connection of Unused Pins®

PIN POTENTIAL COMMENT

AVCC DVcce

AVSS DVss

Px.0 to Px.7 Open Switched to port function, output direction (PxDIR.n = 1)

RST/NMI DV¢c or Ve 47-kQ pullup or internal pullup selected with 10-nF (2.2 nF(z)) pulldown

Ej(l)gglo The JTAG pins are shared with general-purpose I/O function (PJ.x). If not being used, these should
PJZZ/TMS Open be switched to port function, output direction. When used as JTAG pins, these pins should remain
PJ.3/TCK open.

TEST Open This pin always has an internal pulldown enabled.

(1) For any unused pin with a secondary function that is shared with general-purpose 1/O, follow the guidelines for the Px.0 to Px.7 pins.
(2) The pulldown capacitor should not exceed 2.2 nF when using devices with Spy-Bi-Wire interface in Spy-Bi-Wire mode or in 4-wire JTAG
mode with Tl tools like FET interfaces or GANG programmers.
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5 Specifications

5.1 Absolute Maximum Ratings®
over operating free-air temperature range (unless otherwise noted)

MIN MAX UNIT
Voltage applied at DVCC and AVCC pins to Vgg -0.3 4.1 \%
Voltage difference between DVCC and AVCC pins® +0.3 \Y;
Voltage applied to any pin @ -0.3 \(/4C:CL :r/(l)\/l?;% \Y
Diode current at any device pin 2 mA
Storage temperature, Tgig® —40 125 °C

(1) 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 condition