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Target MSP43BFR5384 MCU

MSP1
P1.0_LEDL S P1.6/TAB.1/DNAED/RTCCLK/AB/CB/UREF - /UERER AICB2SIHO/UCB2S DA
P11 LED 2| PLL/TAB.2/TAICLK/COUT/AL/CL/UREF +/VERGEE/UCB250M1/UCB2SCL P21 12050 _J1.9
P1.2 A2 J1, 2| PL2/TALL/ThBCLK/COUT/R2/C2 P7.2/UCB2CLK L D_DETECT
P1.3 A3 JL 6 P1.3/TAL.2/UCBBSTE/R3/C3 7.3/ TE/TAA.1 P2.3_CAPTURE J4,
— e Pr4/TBR.L/UCARSTE /Ad/C4 P7.4/TA4.0/ALS
sloa 12 P1.5/T88.2/UCABCLK/AS/CS P7.5/A17
Slma Liel 25| PL.6/T88.3/UCBeSIMO/ UCBESDA/ THE.0 P7.6/A18
Pl D_niso S P1.7/T80.4/UCBBSOM1/UCBBSCL, TAL.B p7.7/819
P2.0_BCLUART_1XD 2.6/T80.6 /UCABTXD/UCABSIMO/ TBACLK/ACLK P8.o 4145 P8.8_10_J3.30
S s llmn ol P2.1/TB.8/UCABRXD/UCABSONI R
B D_SPICLK P2.2/T80.2/UCBBCLK p8.2 :“ P8.2 10 _J2.1
P2.3/TA8.0/UCAISTE /f6/C18 S
P2.4/TA1.8/UCALCLK/AZ7/C11
——— P2.5/188.6/UCALTXD/UCALSIMO
2} CAPTURE J4.35 P2.6/T80.1/UCALRXD/UCA1SOMT puccl +3U3
p2.7 nuce2
ouccs
P3.9_812 I 21 pa.asa12/c12
P3.1_A13 J3.24 S 1 pa.is/A13/c13 AuccL
e o a2 R I DN ST !
ol 75| P3-3/A15/C15 Digital |
— 3+ Pa./TBR.3/8MCLK AUSSL uce i
ol P3.5/TB0.4/COUT AUSS2 |
P3.6_DUM_T14.39 35 pae/188.5 AUSS3 !
—_— 20 | p3.7/T80.6 100n |
DUssL = = |
2o L P4.0/A8 DUSS2 c3 I
—_——— P4.1/A3 DUss3 i
Sl P4.2/A10 !
Sl P4.3/A11 |
L P4.4/7B0.5 PJA/LFXIN PLe—— - - - oottt St |
P4.5 PJ.5/LFXOUT I
pP4.6 -
D4.7_10_13.29 bas B B
PJ.6/HFXIN I
e P5.6/UCB1SINO0/UCB1SDA PI.7/HFXOUT 22 - !
colopientals P5.1/UCBASOML/UCBLSCL | |
— — P5.2/UCBICLK/TA4CLK J— I I
el P5.3/UCB1STE RSTN/NML/SBUTDIO gg R | HF |
P5.4/UCAZTXD/UCAZSIMNG/ TBAOUTH TEST/SBUTCK e ! Crustal |
Lo DI P5.5/UCAZRXD/UCA2SOMI/ACLK | one ©FY |
—— e P5.6/UCAZCLK/TA4.8/SMCLK o I = I
L P5.7/UCA2STE/TA4.1/MCLK  PJ.8/TDO/TBBOUTH/SMCLK/SRSCBL/C6 |52 | c9 |
PJ.L/TDI/TCLK/MCLK/SRSCER/C7 (=22 ! !
el e P6.8/UCA3TXD/UCA3SIMG PJ.2/THS/ACLK/SROSCOFF/C8 =52 | |
2o el P6.1/UCA3RXD/UCA3SON PJ.3/TCK/SRCPUOFF/CY [F24 I I
el P6.2/UCABCLK I |
—— P6.3/UCABSTE
Pé.4/UCB3SIMO/UCB3SDA
P6.5/UCB3S0ML/UCB3SCL
Pé.6/UCB3CLK
P6.7/UCB3STE
COMPANY: Texas Instruments
MEpAaarREaSs TITLE: MSP-EXP430FR5994
DRAWN: Mike Stein CHECKED: APPROVED:
1/18/2016 6:20:46 PMRev: 1.1 Sheet: 2/7

1 2 3 4 [ 5 [ [




1 [ 2 3 4 5 [
e Bl
I I
i i
! BoosterPack Headers !
i i
| |
|33 J1 J3 *oV J4 J2 GND |
| GND |
! +3U3 +5U T P3.2 PLM_J4.40 UM Out GND !
| P12 A2 J1.2  |analeg In BND PUM Out ePlOd/PUM | P57 PLUM_J2.19 |
| P& URXD _J1.3 | UART RX (-> MCU) Analog In D32 _A12 T D35 _DLM_T4 PUM Out cProh/spr cs | P4.4 10 1218 |
| Pe.@ UTXD J1.4 | UART TX (<= MCU) fAnalog In P3.1_A13 J3.24 P3.4 PWM_J4 PUM Out epro/Nc | P5.3 10 J2.17 |
; P&2 10 J1.5 | cpiod Analog In D A14_13.25 D7.3 CAPTLRE T4, Timer Capture Reset | RST/SRUWTOIO ;

P1.3 A3 J1.6 | Analog In fAnalog In Timer Capture sprmost | P5.0 SPIMOST J2.15
: P52 SPICIK J1.7 | epr cik Analog In/125 WS D1.4 A4 T p2.5_10_J4.34 GPIOC) spr mMiso | P51 _SPTMISO_JT2.14 :
| P63 10 J1.8 [ epro & fAinalog 1n/125 CLK P15 A5 _J P4,3 10 J4. GPIOH GPIOG/sPI Cs | P8.3 10 J2,13 I
; Pz4 T2CSCI _J1.9  |r2c scL Analog Out/I25 DO P4.7 10_JI3.29 D4.2_10_J4. GPIOC) eProh/spr cs | PB2 10 1212 ;
| _Pz.@ 12CSDA_J1.1@ | r12c spA fAnalog Qut/I2S DI P8.2 10 _J3.30 P4.1 10 _J4.31 GPIOCH eproch | P8.1 10 J2.41 |
i i
| BP_HEADERS_J1 BP_HEADERS_J3 BP_HEADERS_J4 BP_HEADERS_J2 |
i i
| |
I I

External Pouwer and

5 +3U3

REAR SILK 3 PIN PWR LEFT

REAR SILK 3 PIN PWR RIGHT

Red LED1

. I I I B .
S R - o . o R e pq OTE0 LED2
Mounting Holes: 125 mil for 4-40/M2.5/M3 screus B MW "2‘{
|
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i microSD Memory Card Interface i i Super Capacitor i
I I I I
I I I I
1 | | +3U3 |
I I I I
| \+3U3 [ ! ! W i
I I I I
I MW 5oL | | S A I
I I I I
| — oar2 o | | |
| £ oaT3 é; | | |
| D16 SO_MOST ° 3 | g ] | | I8 |
! =l 2 1 uoo & -3U3 | ! !

P2.2 SN SPICIK 5 | ¢y R .
Pl 1012 s vss 5 g | | Use o) Charge Bypass/Disconnect |
—_— Plz soMisa 7 | .
1 1u 100 - 8 B:E(m é N 1 1 Jumper Left Jumper Right Jumper not, conneg\ed 1
| “Z20 | Position 1-2 c1 Position 2-3 Hang off single pin I
I I I I
I =R I Comnect jumper here BAF Connect jumper here Uhen jumper is not in the !
! ! I uhen discharging the when charging SCharge” or “Use” position, '
! ! | capacitor to bypass capacitor to use the capacitor is not o
! < : ! resistors R6 and current limiting connected (bupassed). |
| GRD eho | | connect to 3U3 GND resistor Re e recommend hanging |
| DNP R7 for accurate LPM current. | | the omper from 1 pin so |
I Use internal MSP pullup in softuare, | I it does not get lost I
! or else populate R7 ! ! !
Lo EREROPNSE L J L L ________ J
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Softuare—controlled DCDC converter Energy measurement method protected under U.S. Patent
Application 13/329,873 and subsequent patent applications
EZEET_UCC .
EZEET_UCCOUT *.-L.M%J_MZ" EZFET_uccouT R11¢ R117
< <
SR127 472 47 =2
JEYPR %70 | 100n 53 = B
=500k MSP430G2X[1 /51 Dizs) ng)
GND GND MSP182 |12 22T a8
. EZFET_AUCCOUT 1 |, e |16 ] = =
J- EZEET_DCOCCAIT 2 | oumaomion wee |15
EZFET_DCOCPULSE 3 | marmsmcne o [14
SwAe g CZEET_OCOCION 4 e [ 12
=220 33p 220Kk EZFET_DCOCIOL S swrnamea | 12 EZFET_DCOCCAL @
EZEET_AUCC N comnr | AL EZCET_OCOCCAI
EZEET HOSTSCL 7 | momesmomoncmmnems  mon 10 EZFET_DCDCTEST
1 FZEFT_HOSTSNA 8 S FZFET_NCOCRST
GND GND L 116
R115% MSD43AG24521RSA14R
2202
3p
Bl EZFET_UBU
. GND
GND GND o ]c125
TSBA21366RSER E@@m
£ GND
EZFET_UCCTARGET 1 -
8 EZFET_UCCOUT
EZFET_UCCEND 3 )
EZFET_UBU . -
TARGET UCC SENSE i_lcmaj_cuicms - = EZFET_UCC
210 E2FET_UCCEN 7 N
2470 I&.?uI‘mq—_mzn z
D101
o b G\ND  GND  GND 53x B3¢ )
BAS4 53R
iy T101 AR
R118 P DHMG1013UM
AW GND GND GND
820 T18 Li01 .
BC85BCW-115
D182 2u2
119 BAS40-05
] 4.7u | 108n
GND GND
GND  GND GND  GND
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'
Q101
Host MCU for emulation
L PIEZ0_CSTCR4MBOGLELIS
5 8 EZFET _UUSB
0N S . EZFET_U48
S s
2555
Dﬂ‘ﬂ u‘ J_[:182 C107
HHHH —
Rinnn 220n
NN N[N
P B
L L | To MSP430FR5994 |
o IR 1 o s o o sl GND  GND GND o |
1n GND eZ-FET | Target GND 2 o !
T_UBUS N crc-niiincsgroea Jio1 | D S
N 4 EfcggEgfgsssiagd 155 oo O ﬁ\?’l
GND o Tog33838sscC L EZFET_UBU 18 % Qs ﬁ\\
R124 85 gg¢e EZEET_UCCTARGET | 98 503 SLe]+au !
L O M3 O i
248k R 2O rxo OS2 {B2.1 BCLUART BXD
5 FZFET_LARTREXD 50 1o 5|22 BCINART TX0 |
. EZFET_AUBL 1| veorcmorme paz/pnone |48 38 oo Ot JBSI/SBUTOI0 i
— Po.L/CaL/AL MSP191 prs/pnnone | 47 FZFET_SRUTCK 5 T?K Oz |TEsT/SauTCK !
3 e 4.5/PH_UCAIRXD/PH_UCALSOM |46 |
R125: 123 4 46 FZEET_NC_TMSC J101 12X7 _HEADER |
150k 33p 5 CLK/PH_ 44 FZFET SBLTCK ! !
- c st Lucersce |43 FZFFT_SRLTOIO 1 |
21 pe.s/cas/ne P4.L/PH_UCBASTHO/PH_UCB1SDA |42 Lo J
- 8 ) versceriny P4.8/PH_UCBLSTE /PH_uchicik |41
GND GND S | ee.6/me/uRere/verer+ ouccz [ 28 o EZEET_UCC
D i e F DDLB/1 /21X £
c121 . 11 | pucct ™ 38 F2FET_UARTRXD
o0 L2 | ps.aon MSP438F 55281RGC s 37 FZEET_UARTTXD
”I C114 13 | pss/xour 36
134 | s 35 | FZFET HOSTSCI
1@@n 25_{ ovees 34 | FZFET_HOSTSDA L1es
GND 16 | ousst 33 | FZFFT_UARTRT > oo
GND g g g
EZEFT UCC . S iaocdeaade GND
GND FEEEEEEEEEEE
SIITIININNINS GND
.|cie4 _|cC143 SidsfEsasane e
= =
Tou 100n Nwm&ﬁwmﬁ»mw%gm&
I e I BN NN AT SRR
GND GND
2\2\8 S,
Lwe =
Ll w
NN L
L b L N
101 s u
cro1 | 479 I
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USB interface and power supply

1x6 EZFET_SHIELD
GND
— e EZFET_PL.A/DP
EZEET_OP ] W
EZEET_DM
EZEET_UBLL L Rags EZEET_PULA/OM
W
27
J102 10102
feromss 4 101 uee B A 2R106 Wni% -
2| 107 194 [BEZEET_SHIELD = =in 1k4
3| Guo o [ EZEET_OM 10p |18p =
R123
TPD4EB@4DRYR = J R
1 B GND GND GND
GND GND

B Change IC101 to adjust target voltage from 2.8U to 3.6V
TLU700833:3.3U

IC101
I U700330SF

=k out -2 s
OFRUG C108 C105
T1u o :[?@Qn
1

1l
GND

GND GND

TP101
TP102
TP103
TP104
TP105
TP106
TP107

?E

%

%

%

%

%

TP108

%
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IMPORTANT NOTICE FOR TI REFERENCE DESIGNS

Texas Instruments Incorporated ("TI") reference designs are solely intended to assist designers (“Buyers”) who are developing systems that
incorporate Tl semiconductor products (also referred to herein as “components”). Buyer understands and agrees that Buyer remains
responsible for using its independent analysis, evaluation and judgment in designing Buyer’s systems and products.

Tl reference designs have been created using standard laboratory conditions and engineering practices. Tl has not conducted any
testing other than that specifically described in the published documentation for a particular reference design. Tl may make
corrections, enhancements, improvements and other changes to its reference designs.

Buyers are authorized to use Tl reference designs with the Tl component(s) identified in each particular reference design and to modify the
reference design in the development of their end products. HOWEVER, NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL
OR OTHERWISE TO ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY THIRD PARTY TECHNOLOGY
OR INTELLECTUAL PROPERTY RIGHT, IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right,
or other intellectual property right relating to any combination, machine, or process in which TI components or services are used.
Information published by TI regarding third-party products or services does not constitute a license to use such products or services, or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

TI REFERENCE DESIGNS ARE PROVIDED "AS IS". TI MAKES NO WARRANTIES OR REPRESENTATIONS WITH REGARD TO THE
REFERENCE DESIGNS OR USE OF THE REFERENCE DESIGNS, EXPRESS, IMPLIED OR STATUTORY, INCLUDING ACCURACY OR
COMPLETENESS. TI DISCLAIMS ANY WARRANTY OF TITLE AND ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS
FOR A PARTICULAR PURPOSE, QUIET ENJOYMENT, QUIET POSSESSION, AND NON-INFRINGEMENT OF ANY THIRD PARTY
INTELLECTUAL PROPERTY RIGHTS WITH REGARD TO TI REFERENCE DESIGNS OR USE THEREOF. TI SHALL NOT BE LIABLE
FOR AND SHALL NOT DEFEND OR INDEMNIFY BUYERS AGAINST ANY THIRD PARTY INFRINGEMENT CLAIM THAT RELATES TO
OR IS BASED ON A COMBINATION OF COMPONENTS PROVIDED IN A TI REFERENCE DESIGN. IN NO EVENT SHALL TI BE
LIABLE FOR ANY ACTUAL, SPECIAL, INCIDENTAL, CONSEQUENTIAL OR INDIRECT DAMAGES, HOWEVER CAUSED, ON ANY
THEORY OF LIABILITY AND WHETHER OR NOT TI HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, ARISING IN
ANY WAY OUT OF TI REFERENCE DESIGNS OR BUYER’S USE OF TI REFERENCE DESIGNS.

Tl reserves the right to make corrections, enhancements, improvements and other changes to its semiconductor products and services per
JESDA46, latest issue, and to discontinue any product or service per JESD48, latest issue. Buyers should obtain the latest relevant
information before placing orders and should verify that such information is current and complete. All semiconductor products are sold
subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques for TI components are used to the extent Tl
deems necessary to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not
necessarily performed.

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

Reproduction of significant portions of Tl information in Tl data books, data sheets or reference designs is permissible only if reproduction is
without alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for
such altered documentation. Information of third parties may be subject to additional restrictions.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards that
anticipate dangerous failures, monitor failures and their consequences, lessen the likelihood of dangerous failures and take appropriate
remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use of any TI components in
Buyer's safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed an agreement specifically governing such use.

Only those Tl components that Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components that
have not been so designated is solely at Buyer's risk, and Buyer is solely responsible for compliance with all legal and regulatory
requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2016, Texas Instruments Incorporated



