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ia T Preface
III\EI)S(’?FS{UMENTS Read This First

This manual describes the hardware of the TI MSP-FET430 Flash Emulation Tool (FET). The FET is the
program development tool for the MSP430™ ultra-low-power microcontrollers.

How to Use This Manual

Read and follow the instructions in Chapter 1. This section lists the contents of the FET and provides instructions
on installing the hardware and the software drivers. After you see how quick and easy it is to use the
development tools, Tl recommends that you read all of this manual.

This manual describes the setup and operation of the FET but does not fully describe the MSP430
microcontrollers or the development software systems. For details of these items, see the appropriate Tl
documents listed in Section 1.17.

This manual applies to the following tools:

* MSP-FET430PIF — debug interface with parallel port connection, for all MSP430 flash-based devices

* MSP-FET430UIF — debug interface with USB connection, for all MSP430 flash-based devices

* MSP-FET - successor to MSP-FET430UIF, debug interface with USB connection, for all MSP430 devices

* eZ430-F2013 — USB stick form factor interface with attached MSP430F2013 target, for all MSP430F20xx,
MSP430G2x01, MSP430G2x11, MSP430G2x21, and MSP430G2x31 devices

* eZ430-T2012 — three MSP430F2012 based target boards

» eZ430-RF2500 — USB stick form factor interface with attached MSP430F2274 and CC2500 target, for
all MSP430F20xx, MSP430F21x2, MSP430F22xx, MSP430G2x01, MSP430G2x11, MSP430G2x21, and
MSP430G2x31 devices

* eZ430-RF2500T — one MSP430F2274 and CC2500 target board including battery pack)

* eZ430-RF2500-SEH — USB stick form factor interface with attached MSP430F2274 and CC2500 target and
solar energy harvesting module

* eZ430-Chronos-xxx — USB stick form factor interface with CC430F6137 based development system
contained in a watch; includes <1 GHz RF USB access point

Stand-alone target-socket modules without debug interface are named as MSP-TS430TSxx.

Tools named as MSP-FET430Uxx contain the USB debug interface (MSP-FET430UIF) and the respective target
socket module MSP-TS430TSxx, where 'xx' is the same for both names. The following tools contain also the
USB debug interface (MSP-FET430UIF):

+ FET430F5137RF900 - for CC430F513x devices in 48-pin RGZ packages (green PCB)
» FET430F6137RF900 — for CC430F612x and CC430F613x devices in 64-pin RGC packages (green PCB)

These tools contain the most up-to-date materials available at the time of packaging. For the latest materials
(data sheets, user's guides, software, application information, and so on), visit the TI MSP430 website or contact
your local Tl sales office.
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Information About Cautions and Warnings

This document may contain cautions and warnings.

CAUTION

This is an example of a caution statement.

A caution statement describes a situation that could potentially damage your software or equipment.

WARNING

This is an example of a warning statement.

A warning statement describes a situation that could potentially cause harm to you.

The information in a caution or a warning is provided for your protection. Read each caution and warning

carefully.

Related Documentation From Texas Instruments
MSP430 development tools documentation:

MSP Debuggers User's Guide

Code Composer Studio IDE for MSP430 MCUs User's Guide
Code Composer Studio IDE

IAR Embedded Workbench for MSP430 User's Guide

IAR Embedded Workbench IDE

eZ430-F2013 Development Tool User's Guide
eZ430-RF2480 Demonstration Kit User's Guide
e€Z430-RF2500 Development Tool User's Guide
€Z430-RF2500-SEH Development Tool User's Guide
€Z430-Chronos Development Tool User's Guide

Spectrum Analyzer (MSP-SA430-SUB1GHZ) User's Guide
MSP-EXP430F5529 Experimenter Board User's Guide
MSP-EXP430F5438 Experimenter Board User's Guide
MSP-EXP430G2 LaunchPad Development Kit User's Guide
MSP Gang Programmer (MSP-GANG) User's Guide
MSP430 Gang Programmer (MSP-GANG430) User's Guide
MSP430 device user's guides:

MSP430F1xx Family User's Guide

MSP430x2xx Family User's Guide

MSP430x3xx Family User's Guide

MSP430F4xx Family User's Guide

MSP430F5xx and MSP430F6xx Family User's Guide
CC430 Family User's Guide
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MSP430FR57xx Family User's Guide
MSP430FR58xx, MSP430FR59xx, and MSP430FR6xx Family User's Guide

If You Need Assistance

Support for the MSP430 devices and the FET development tools is provided by the Texas Instruments Product
Information Center (PIC). Contact information for the PIC can be found on the Tl website at www.ti.com/support.
The Texas Instruments E2E™ Community support forums for the MSP430 provide open interaction with peer
engineers, Tl engineers, and other experts. Additional device-specific information can be found on the MSP430
website.

Trademarks
MSP430™ and E2E™ are trademarks of Texas Instruments.
All trademarks are the property of their respective owners.
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i Chapter 1
INSTRUMENTS Get Started Now!

This chapter lists the contents of the FET and provides instruction on installing the hardware.

1.1 Kit CONtENES, MO P -TSA30XX. ... ... uuiiiiiiiiiieieieeeeeeeeeeeeeeee et e tetaeaeaaaaaauaaanesaesesaeseeeeeeeeaaaaaaaaaeaaeaaaaaaaaaanssnsnsssssnnsnnnneneenaaeaaans 12
1.2 Kit CONtENES, MO P -FETAB0XX........uutiiiiiiiitiieeeeeeeiteeeeeeteitteeeeeeeattaeeeeeaassssseaaeeaassesaeaesasssseeeesaasssseeaeeaassseeeeeesanssneeessanses 14
1.3 Kit CONtENES, MO P-FET ... ... .o ittt ettt e e e ettt e e e e aateeeeeeaassbaeeeeeaantateeeeaaasaeeeeaeeansbeeaeeesnnsseeeessannns 14
1.4 Kit Contents, MSP-FETA30UIF ...............oooi ittt e e ettt e e e e e et eeee e e e e aaaaeeeeeasantaeeaaeaensnaeeaeeaansseeaeeaansaeees 14
1.5 Kit Contents, MSP-FETA30PIF ...t e et e e e e e e et e e e e e e aateeeeeesastaeeeeeaaasssaeeaeeaanraneaaeaannes 14
1.6 Kit Contents, @Z430-F2013.......... ..ot e e e ettt e e e e e eeaaeeeeeeeaaateeaeeeaantaeseaeaeasssseaaeeaanssenaeeesansanees 14
1.7 Kit CoNtents, @Z430-T20T2............oooo et e e e ettt e e e e eeteeeeeeeaaaaeeeeaeeaaaseeaeaeaassaeseaeaeasssseaaesaasnsenaeaeaansenes 14
1.8 Kit Contents, @Z430-RF2500.................oooooiiiiiiiiiiiiii ittt eeeeeeeeeeaeaeaaeaeeasaaaaaaaaaaasssssssssssssseseeeseasaeaaaaaaesasaeaaanannn 15
1.9 Kit Contents, @Z430-RF2500T ......... ..ottt e ee ettt e e e et eeeeeaasbeaeeaeeaasteeeeaeaansaaeeeesaasssaeeaeeeansaneaessnnsn 15
1.10 Kit Contents, @Z430-RF2500-SEH.................ccooiiiiiiiteie ettt ee e e e e e et et et e e et s e e e aaaaessassseseeeeeeetaeaeaeaeaaesasaeaeaaaannnnes 15
1.11 Kit CoNteNtS, €Z430-CrONOS=XXX.........cceeiiiiiiiiiiieieieeeeteeeeeeeeeeeeeeaeaeaeaaetaeasasaaaaaaassssssssssssssssssesesesaeaeaeeeeeesesaesaaannnn 15
1.12 Kit Contents, FET430F6137RIF00..................oooooiiiii et eee e ee ettt e e e e e e e e e eesareeeeeeaasaeeeaeeeansnaeeaeeasnnranaaaaann 16
1.13 Kit Contents, EMA30FXIXTRIF00.................oooo e et ee et e e e e et e e e eeeeateeeeeeeeasaeeeeaaeasnseeaeeeannraneaaeaanes 16
1.14 Hardware Installation, MSP-FET and MSP-FETA430UIF .....................oooieeeeeeeeee et e e e e e e e e neneaeees 16
1.15 Hardware Installation, MSP-TS430xxx, MSP-FET430Uxx, FET430F6137RF900, EM430Fx1x7RF900............... 17
1.16 Hardware Installation, eZ430-XXXX, MSP-EXP430G2, MSP-EXP430FR5739, MSPEXP430F5529..................... 17
1.17 Important MSP430 Documents onthe Web...................oooii e e e e e e e e nraee s 17
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1.1 Kit Contents, MSP-TS430xx

One READ ME FIRST document
One 32.768-kHz crystal from Micro Crystal (except MSP-TS430PW24)
One target socket module
A 2x7-pin male JTAG connector is also present on the PCB (see different setup for L092)
MSP430 MCU samples (see Table 1-1 for sample type)

Table 1-1. Individual Kit Contents, MSP-TS430xx

Part Number Socket Type Supported Devices Included Devices Headers and Comment
MSP-TS430D8 8-pin D 1 x MSP430G2210ID and Two PCB 1x4-pin headers
(green PCB) (TSSOP ZIF) MSP430G2210, MSP430G2230 1 x MSP430G2230ID (two male and two female)
. MSP430F20xx, MSP430G2x01, .
MS(P;ZS:?;;’;’ 14 (T1§-s%nPPZ|WF) MSP430G2x11, MSP430G2x21, |2 x MSP430F2013IPW (Fh‘;‘gnﬁ;‘z Db ?:iifer)s
9 MSP430G2x31
Four PCB 1x7-pin headers
(two male and two female)
A "Micro-MaTch" 10-pin female
MSP-TS430L092 14-pin PW connector is also present on the PCB
(green PCB) (TSSOP ZIF) MSP430L092 2 x MSP430L092IPW which connects the kit with an 'Active
Cable' PCB. This 'Active Cable' PCB
is connected by 14-pin JTAG cable
with the FET430UIF.
MSP-TS430PW20 20-pin PW MSP430FR2311IPW20, None. Free samples can be Four PCB 1x12-pin headers
(green PCB) (TSSOP ZIF) MSP430FR2311IPW16 ordered in the Tl Store. (two male and two female)
MSP-TS430RHL20 20-pin RHL MSP430FR2522IRHL, None. Free samples can be Four PCB 1x10-pin headers
(green PCB) (VQFN ZIF) MSP430FR2422IRHL ordered in the Tl Store. (two male and two female)
MSP-TS430PW24 24-pin PW Four PCB 1x12-pin headers
(green PCB) (TSSOP ZIF) MSP430AFE2xx 2 x MSP430AFE2531PW (two male and two female)
MSP-TS430RGE24A 24-pin RGE None. Free samples can be Four PCB 1x6-pin headers
(red PCB) (QFN ZIF) MSP430FR2433IRGE ordered in the Tl Store. (two male and two female)
MSP430F11x1, MSP430F 11x2,
MSP-TS430DW28 28-pin DW MSP430F12x, MSPA30F12x2, Four PCB 1x12-pin headers
(green PCB) (SSOP ZIF) MSP430F21xx 2 x MSP430F123IDW (two male and two female)
g Supports devices in 20- and 28-pin DA
packages
. MSP430F11x1, MSP430F 11x2, )
MSP;ZS:?;,OC';%N 28 ng's%“PPZIWF MSP430F12x, MSP430F 12x2, 2 x MSP430F2132IPW thl’v‘gn'jgl': ;;Q f‘po'”f:riaa?eers
© ) ( ) MSP430F21xx ( W )
. MSP430F20xx, MSP430G2xxx in 14-, 20- )
MSP-TS430PW28A 28-pin PW } ’ e Four PCB 1x12-pin headers
(red PCB) (TSSOP ZIF) and 28-pin PW packages, MSP430TCH5E | 2 x MSP430G2452IPW20 (two male and two female)
in PW package
MSP-TS430RHB32A 32-pin RHB . . Eight PCB 1x8-pin headers
(red PCB) (QFN ZIF) MSP430i204x 2 x MSP430i2041TRHB (four male and four female)
MSP-TS430DA38 38-pin DA MSP430F22xx, MSP430G2x44, 2 x MSP430F2274IDA Four PCB 1x19-pin headers
(green PCB) (TSSOP ZIF) MSP430G2x55 2 x MSP430G2744IDA (two male and two female)
g 2 x MSP430G2955IDA
MSP-TS430QFN23x0 40-pin RHA Eight PCB 1x10-pin headers
(green PCB) (QFN ZIF) MSP430F23x0 2% MSP430F2370IRHA (four male and four female)
MSP-TS430RSB40 40-pin RSB Eight PCB 1x10-pin headers
(green PCB) (QFN ZIF) MSP430F51x1, MSP430F51x2 2 x MSP430F5172IRSB (four male and four female)
MSP-TS430RHA40A 40-pin RHA Eight PCB 1x10-pin headers
(red PCB) (QFN ZIF) MSP430FR572x, MSP430FR573x 2 x MSP430FR5739IRHA (four male and four female)
MSP-TS430DL48 48-pin DL Four PCB 2x12-pin headers
(green PCB) (TSSOP ZIF) MSP430F42x0 2 x MSP430F4270IDL (two male and two female)
MSP-TS430PT48 48-pin PT MSP430FR235x None. Free samples can be Eight PCB 1x12-pin headers
(green PCB) (QFP ZIF) ordered in the TI Store. (four male and four female)
MSP-TS430PT48A 48-pin PT MSP430FR247x None. Free samples can be Eight PCB 1x12-pin headers
(red PCB) (QFP ZIF) ordered in the TI Store. (four male and four female)
MSP-TS430RGZ48B 48-pin RGZ Eight PCB 1x12-pin headers
(blue PCB) (QFN ZIF) MSP430F534x 2% MSP430F5342IRGZ (four male and four female)
MSP-TS430RGZ48C 48-pin RGZ Eight PCB 1x12-pin headers
(black PCB) (QFN ZIF) MSP430FR58xx and MSP430FR59xx |2 x MSP430FR5969IRGZ (four male and four female)
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Table 1-1. Individual Kit Contents, MSP-TS430xx (continued)
Part Number Socket Type Supported Devices Included Devices Headers and Comment

MSP430F13x, MSP430F 14x,
MSP430F14x1, MSP430F 15x,
MSP430F16x, MSP430F 16x1,
MSP430F23x, MSP430F24x,

TS Kit: 2 x MSP430F2618IPM;

MSP430F676x1, MSP430F674x1

MS(P;ZS::;%PB'\;'G“ ?é;:pénzm MSP430F24xx, MSP430F261x, FET Kit: 2 x MSP430F417IPM (Eﬂ')guhrtnfgz ;:; ?oﬁ':‘fsr‘ﬁg s
g MSP430F41x, MSP430F42x, and 2 x MSP430F1691PM
MSP430F42xA, MSP430FE42x,
MSP430FE42xA, MSP430FE42x2,
MSP430FW42x
MSP-TS430PM64A 64-pin PM Eight PCB 1x16-pin headers
(red PCB) (QFP ZIF) MSP430F41x2 2 x MSP430F4152IPM (four male and four female)
MSP-TS430PM64D 64-pin PM Eight PCB 1x16-pin headers
(white PCB) (QFP ZIF) MSP430FR413x, MSP430FR203x 2 x MSP430FR4133IPM (four male and four female)
MSP-TS430PM64F 64-pin PM MSP430FR6972 None. Free samples can be Eight PCB 1%x16-pin headers
(purple PCB) (QFP ZIF) ordered in the TI Store. (four male and four female)
MSP-TS430RGC64B 64-pin RGC Eight PCB 1x16-pin headers
(blue PCB) (QFN ZIF) MSP430F530x 2 x MSP430F5310IRGC (four male and four female)
. MSP430F522x, MSP430F521x, ) .
MSP&%E%%%?G“C 6(‘82',’\] ;ﬁf MSP430F523x, MSP430F524x, |2 x MSP430F5229IRGC (Eﬂ')guhr‘:;i‘ - ?Oz'r”fzrff;‘f:)r s
MSP430F525x
MSP-TS430RGC64USB | 64-pin RGC MSP430F550x, MSP430F551x, 2 x MSP430F5510IRGC or 2 Eight PCB 1x16-pin headers
(green PCB) (QFN ZIF) MSP430F552x x MSP430F5528IRGC (four male and four female)
MSP430F241x, MSP430F261x,
MSP-TS430PN80 80-pin PN MSP430F43x, MSP430F43x1, Eight PCB 1x20-pin headers
(green PCB) (QFP ZIF) MSP430FG43x, MSP430F47x, 2% MSP430FGA39IPN (four male and four female)
MSP430FG47x
MSP-TS430PN80A 80-pin PN Eight PCB 1x20-pin headers
(red PCB) (QFP ZIF) MSP430F532x 2% MSP430F53291PN (four male and four female)
MSP-TS430PN80B 80-pin PN Eight PCB 1x20-pin headers
(blue PCB) (QFP ZIF) MSP430F599x 2 x MSP430F5994IPN (four male and four female)
MSP-TS430PN80C 80-pin PN MSP430FR6043 None. Fr_ee samples can be Eight PCB 1%20-pin headers
(black PCB) (QFP ZIF) ordered in the Tl Store. (four male and four female)
MSP-TS430PN80USB 80-pin PN Eight PCB 1x20-pin headers
(green PCB) (QFP ZIF) MSP430F552x, MSP430F551x 2 x MSP430F5529IPN (four male and four female)
. MSP430F43x, MSP430F43x1, . .
MSP-TS430P2 100 i MSP430F44x, MSP430FG461x, |2 x MSP430FG4619IPZ ciht PCB 125 pin headers
(@ ) ( ) MSP430F47xx (fou u )
MSP-TS430PZ100A 100-pin PZ Eight PCB 1x25-pin headers
(red PCB) (QFP ZIF) MSPA430F47Txx 2% MSP430F471971PZ (four male and four female)
MSP-TS430PZ100B 100-pin PZ Eight PCB 1x25-pin headers
(blue PCB) (QFP ZIF) MSP430F67xx 2 x MSP430F67331PZ (four male and four female)
MSP-TS430PZ100C 100-pin PZ MSP430F645x, MSP430F643x, Eight PCB 1x25-pin headers
(black PCB) (QFP ZIF) MSP430F535x, MSP430F533x 2 x MSP430F6438IPZ (four male and four female)
MSP-TS430PZ100D 100-pin PZ Eight PCB 1x25-pin headers
(white PCB) (QFP ZIF) MSP430FR698x(1), MSP430FR688x(1) |2 x MSP430FR6989IPZ (four male and four female)
MSP-TS430PZ100E 100-pin PZ Eight PCB 1x25-pin headers
(yellow PCB) (QFP ZIF) MSP430FR604x(1), MSP430FR603x(1) |2 x MSP430FR6047IPZ (four male and four female)
MSP-TS430PZ5x100 100-pin PZ MSP430F543x, MSP430BT5190, Eight PCB 1x25-pin headers
(green PCB) (QFP ZIF) MSP430SL5438A 2 x MSP430F5438IPZ (four male and four female)
MSP-TS430PZ100USB 100-pin PZ MSP430F665x, MSP430F663Xx, Eight PCB 1x25-pin headers
(green PCB) (QFP ZIF) MSP430F563x 2 x MSP430F6638IPZ (four male and four female)
MSP-TS430PZ100AUSB 100-pin PZ None. Free samples can be Eight PCB 1x25-pin headers
(blue PCB) (QFP ZIF) MSP430FG662x, MSP430FG642x ordered in the Tl Store. (four male and four female)
Four PCB 1x26-pin headers
. MSP430F677x, MSP430F676x
MSP-TS430PEU128 128-pin PEU ’ ’ (two male and two female)
(green PCB) (QFP ZIF) MSP430F674x, MSP430F677x1, 2 x MSP430F67791IPEU and four PCB 1x38-pin headers

(two male and two female)

See the device data sheets for device specifications. Device errata can be found in the respective device product
folder on the web provided as a PDF document. Depending on the device, errata may also be found in the
device bug database.
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1.2 Kit Contents, MSP-FET430xx

One READ ME FIRST document

One MSP-FET430UIF USB interface module. This is the unit that has a USB B-connector on one end of the
case, and a 2x7-pin male connector on the other end of the case.

One USB cable

One 32.768-kHz crystal from Micro Crystal, if the board has an option to use the quartz.

A 2x7-pin male JTAG connector is also present on the PCB (see different setup for L092)

One 14-Pin JTAG conductor cable

One small box containing two MSP430 device samples (See table for Sample Type)

One target socket module. To determine the devices used for each board and a summary of the board, see
Table 1-1. The name of MSP-TS430xx board can be derived from the name of the MSP-FET430xx kit; for
example, the MSP-FET430U28A kit contains the MSP-TS430PW28A board.

See the device data sheets for device specifications. Device errata can be found in the respective device product
folder on the web provided as a PDF document. Depending on the device, errata may also be found in the
device bug database at www.ti.com/sc/cgi-bin/buglist.cgi.

1.3 Kit Contents, MSP-FET

.

One READ ME FIRST document
One MSP-FET interface module
One USB cable

One 14-conductor cable

1.4 Kit Contents, MSP-FET430UIF

One READ ME FIRST document

One MSP-FET430UIF interface module
One USB cable

One 14-conductor cable

1.5 Kit Contents, MSP-FET430PIF

One READ ME FIRST document

One MSP-FET430PIF interface module
One 25-conductor cable

One 14-conductor cable

Note
NOTE: This part is obsolete and is not recommended to use in new design.

1.6 Kit Contents, eZ430-F2013

One QUICK START GUIDE document
One €Z430-F2013 development tool including one MSP430F2013 target board

1.7 Kit Contents, eZ430-T2012

.

Three MSP430F2012-based target boards

14
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1.8 Kit Contents, eZ430-RF2500

One QUICK START GUIDE document
One eZ430-RF2500 CD-ROM

One €Z430-RF2500 development tool including one MSP430F2274 and CC2500 target board

One €Z430-RF2500T target board

One AAA battery pack with expansion board (batteries included)

1.9 Kit Contents, eZ430-RF2500T

One €Z430-RF2500T target board

One AAA battery pack with expansion board (batteries included)

1.10 Kit Contents, eZ430-RF2500-SEH

One MSP430 development tool CD containing documentation and development software

One €Z430-RF USB debugging interface
Two eZ430-RF2500T wireless target boards
One SEH-01 solar energy harvester board

One AAA battery pack with expansion board (batteries included)

1.11 Kit Contents, eZ430-Chronos-xxx
'433, '868, '915

One QUICK START GUIDE document
One ez430-Chronos emulator

One screwdriver

Two spare screws

€Z430-Chronos-433:
— One 433-MHz eZ430-Chronos watch (battery included)
— One 433-MHz eZ430-Chronos access point

eZ430-Chronos-868:
— One 868-MHz eZ430-Chronos watch (battery included)
— One 868-MHz eZ430-Chronos access point

€Z430-Chronos-915:
— One 915-MHz eZ430-Chronos watch (battery included)
— One 915-MHz eZ430-Chronos access point
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1.12 Kit Contents, FET430F6137RF900

One READ ME FIRST document

One legal notice

One MSP-FET430UIF interface module

Two EM430F6137RF900 target socket modules. This is the PCB on which is soldered a CC430F6137 device
in a 64-pin RGC package. A 2x7-pin male connector is also present on the PCB.
Two CC430EM battery packs

Four AAA batteries

Two 868-MHz or 915-MHz antennas

Two 32.768-kHz crystals

18 PCB 2x4-pin headers

One USB cable

One 14-pin JTAG conductor cable

1.13 Kit Contents, EM430Fx1x7RF900

One READ ME FIRST document
One legal notice
Two target socket module

MSP-EM430F5137RF900: Two EM430F5137RF900 target socket modules. This is the PCB on which is
soldered a CC430F5137 device in a 48-pin RGZ package. A 2x7-pin male connector is also present on the
PCB

MSP-EM430F6137RF900: Two EM430F6137RF900 target socket modules. This is the PCB on which is
soldered a CC430F6137 device in a 64-pin RGC package. A 2x7-pin male connector is also present on the
PCB

MSP-EM430F6147RF900: Two EM430F6147RF900 target socket modules. This is the PCB on which is
soldered a CC430F6147 device in a 64-pin RGC package. A 2x7-pin male connector is also present on the
PCB

Two CC430EM battery packs
Four AAA batteries

Two 868- or 915-MHz antennas
Two 32.768-kHz crystals

18 PCB 2x4-pin headers

1.14 Hardware Installation, MSP-FET and MSP-FET430UIF
See the MSP Debuggers User’s Guide.

16
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1.15 Hardware Installation, MSP-TS430xxx, MSP-FET430Uxx, FET430F6137RF900,
EM430Fx1x7RF900

Follow these steps to install the hardware for the MSP-FET430Uxx and MSP-TS430xxx tools:

1. Install the IDE (CCS or IAR) you plan to use before connecting USB-FET interface to PC. The IDE
installation installs drivers automatically.

2. Use the USB cable to connect the USB-FET interface module to a USB port on the PC. The USB FET
should be recognized, as the USB device driver is installed automatically. If the driver has not been installed
yet, the install wizard starts. Follow the prompts and point the wizard to the driver files.

3. Connect the MSP-FET430PIF or MSP-FET430UIF debug interface to the appropriate port of the PC. Use
the 14-conductor cable to connect the FET interface module to the supplied target socket module.

4. Ensure that the MSP430 device is securely seated in the socket and that its pin 1 (indicated with a circular
indentation on the top surface) aligns with the "1" mark on the PCB.

5. Ensure that the two jumpers (LED and VCC) near the 2x7-pin male connector are in place. Appendix B
includes illustrations of the target socket modules and their parts.

1.16 Hardware Installation, eZ430-XXXX, MSP-EXP430G2, MSP-EXP430FR5739,
MSPEXP430F5529

To install the eZ430-XXXX, MSP-EXP430G2, MSP-EXP430FR5739, MSP-EXP430F5529 tools:

1. Install the IDE (CCS or IAR) you plan to use before connecting USB-FET interface to PC. The IDE
installation installs drivers automatically.

2. Use the USB cable to connect the USB-FET interface module to a USB port on the PC. The USB FET
should be recognized, as the USB device driver is installed automatically. If the driver has not been installed
yet, the install wizard starts. Follow the prompts and point the wizard to the driver files.

1.17 Important MSP430 Documents on the Web

The primary sources of MSP430 information are the device-specific data sheet and user's guide. The MSP430
website contains the most recent version of these documents.

PDF documents describing the CCS tools (CCS IDE, the assembler, the C compiler, the linker, and the librarian)
are in the msp430\documentation folder. A Wiki page (FAQ) for the Code Composer Studio IDE is available, and
the Texas Instruments E2E Community support forums for the MSP430 and Code Composer Studio v5 provide
additional help besides the product help and Welcome page.

PDF documents describing the IAR tools (Workbench C-SPY, the assembler, the C compiler, the linker, and
the librarian) are in the common\doc and 430\doc folders. Supplements to the documents (that is, the latest
information) are available in HTML format in the same directories. An IAR-specific tool page is also available.
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. Chapter 2

O XA MENTS Design Considerations for In-Circuit Programming

This chapter presents signal requirements for in-circuit programming of the MSP430.

2.1 Signal Connections for In-System Programming and Debugging..............cccoceiiiiiiiiiiiiiiiiie e 20
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2.1 Signal Connections for In-System Programming and Debugging
MSP-FET430PIF, MSP-FET430UIF, MSP-GANG, MSP-GANG430, MSP-PRGS430

With the proper connections, the debugger and an FET hardware JTAG interface (such as the MSP-FET430PIF
and MSP-FET430UIF) can be used to program and debug code on the target board. In addition, the connections
also support the MSP-GANG430 or MSP-PRGS430 production programmers, thus providing an easy way to
program prototype boards, if desired.

Figure 2-1 shows the connections between the 14-pin FET interface module connector and the target device
required to support in-system programming and debugging for 4-wire JTAG communication. Figure 2-2 shows
the connections for 2-wire JTAG mode (Spy-Bi-Wire). The 4-wire JTAG mode is supported on most MSP430
devices, except devices with low pin counts (for example, MSP430G2230). The 2-wire JTAG mode is available
on selected devices only. See the Code Composer Studio IDE for MSP430 MCUs User's Guide or IAR
Embedded Workbench IDE for MSP430 MCUs User's Guide for information on which interface method can

be used on which device.

The connections for the FET interface module and the MSP-GANG, MSP-GANG430, or MSP-PRGS430 are
identical. Both the FET interface module and MSP-GANG430 can supply V¢ to the target board (through pin 2).
In addition, the FET interface module, MSP-GANG, and MSP-GANG430 have a Vc-sense feature that, if used,
requires an alternate connection (pin 4 instead of pin 2). The Vc-sense feature senses the local V¢ present
on the target board (that is, a battery or other local power supply) and adjusts the output signals accordingly. If
the target board is to be powered by a local V¢, then the connection to pin 4 on the JTAG should be made,
and not the connection to pin 2. This uses the Vc-sense feature and prevents any contention that might occur
if the local on-board V¢ were connected to the V¢ supplied from the FET interface module, MSP-GANG or
the MSP-GANGA430. If the Vc-sense feature is not necessary (that is, if the target board is to be powered from
the FET interface module, MSP-GANG, or MSP-GANG430), the V¢ connection is made to pin 2 on the JTAG
header, and no connection is made to pin 4. Figure 2-1 and Figure 2-2 show a jumper block that supports both
scenarios of supplying V¢ to the target board. If this flexibility is not required, the desired V¢ connections may
be hard-wired to eliminate the jumper block. Pins 2 and 4 must not be connected at the same time.

The connection to the JTAG connector RST pin of Figure 2-1 is required when programming or debugging a
device that supports 2-wire JTAG communication, even when using 4-wire JTAG communication mode on these
devices. However, this connection is optional on devices that do not support 2-wire JTAG communication. The
MSP430 development tools and device programmers perform a target reset by issuing a JTAG command to gain
control over the device. However, if this is unsuccessful, the RST signal of the JTAG connector may be used by
the development tool or device programmer as an additional way to assert a device reset.
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| |
! : Vee MSP430Fxxx
| ¢ |
1O J1(see Note A) !
[ 0 * * VAV /DV,
%@ J2 (see Note A) :
i — | c2 C3
U G ! R1 10 uF 0.1 uF
47 kQ
(see Note B)
JTAG - _—
RST/NMI
VCC TOOL 2 1 TDO/TDI TDO/TDI
VCC TARGET 4 3 TDI/VPP TDIVPP
>% 6 5 TMS ™S
TEST/VPP 8 7 TCK TCK
s 10 o | GND
RST (see Note D)
X— 12 11
X 14 13X
- TEST/VPP (see Note C)
r====-- 1
| C1
! 10 nF/1.1 nF —— Va/AVso/DVss
(see Note F) (see Notes B and E)
1

A. If alocal target power supply is used, make connection J1. If power from the debug or programming adapter is used, make connection
J2.

B. The configuration of R1 and C1 for the RST/NMI pin depends on the device family. See the respective MSP430 family user's guide for
the recommended configuration.

C. The TEST pin is available only on MSP430 family members with multiplexed JTAG pins. See the device-specific data sheet to
determine if this pin is available.

D. The connection to the JTAG connector RST pin is required when programming or debugging a device that supports 2-wire JTAG
communication, even when using 4-wire JTAG communication mode on these devices. However, this connection is optional on devices
that do not support 2-wire JTAG communication.

E. When using a device that supports 2-wire JTAG communication in 4-wire JTAG mode, the upper limit for C1 should not exceed 2.2 nF.
The typical value for SBW communication is shown. The range can vary between 0.1 nF and 2.2 nF depending on SBW speed, voltage,
and board design. See the device-specific data sheet for device-specific recommendations.

F.  For applications that are particularly concerned with excessive noise or ESD, a 500-Q to 1-kQ pulldown resistor can be added to the
TEST pin, while still allowing proper programming of the target device.

Figure 2-1. Signal Connections for 4-Wire JTAG Communication
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I~ Importantto connect ! v
! | o MSP430F
| ) XXX
|
|
|—8 J1 (see Note A) | I o .
[ ' V_JAV_/DV,
—+— 0 J2(see Note A) : oo/ AV oo/ DVoe
|
| ’ ! c2 C3
b e e e e e e e e e = —— | o
R1 § 10 pF 7T 0.1 pF
47 kQ
JTAG -
veerTooL f, 1 |HRO/TDI ® RST/NMISBWTDIO
VCC TARGET |, 3 N
X—|6 5 —X
TESTVPP | ¢ 2 |TCK
110 g [CGND
X—112 1 —X R2
YX—14 13 —xX 330Q
TEST/SBWTCK
R ! c1 |
) 11nF —— V_JAV/DV,
1 (see Note B)
(see Note D)

A. If alocal target power supply is used, make connection J1. If power from the debug or programming adapter is used, make connection
J2.

B. The device RST/NMI/SBWTDIO pin is used in 2-wire mode for bidirectional communication with the device during JTAG access, and
any capacitance that is attached to this signal can affect the ability to establish a connection with the device. The upper limit for C1 is
2.2 nF when using current Tl tools. The typical value for SBW communication is shown. The range can vary between 0.1 nF and 2.2 nF
depending on SBW speed, voltage, and board design. See the device-specific data sheet for device-specific recommendations.

C. R2 protects the JTAG debug interface TCK signal from the JTAG security fuse blow voltage that is supplied by the TEST/VPP pin during
the fuse blow process. If fuse blow functionality is not needed, R2 is not required (populate 0 Q) and do not connect TEST/VPP to
TEST/SBWTCK.

D. For applications that are particularly concerned with excessive noise or ESD, a 500-Q to 1-kQ pulldown resistor can be added to the
TEST pin, while still allowing proper programming of the target device.

Figure 2-2. Signal Connections for 2-Wire JTAG Communication (Spy-Bi-Wire) Used by MSP430F2xx,
MSP430G2xx, and MSP430F4xx Devices
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! Important to connect : vV
| , o0 MSP430Fxxx
P ¢ I
_'—8 J1 (see Note A) | . .
| :
—1 0 J2(see Note A) : V /AV /DV
|
| > | c2 C3
e e ! R1 10 IJF TN 1 01 IJF
47 kQ §
JTAG -
VECTOOL |, 1 (1RO/TDI * RST/NMI/SBWTDIO
VCC TARGET 4 3 ; :

X—6 5 —X

g 7 | TCK

X—1 10 9 GND

K12 1 —X

XK—{14 13 (—X

’ TEST/SBWTCK
C1 _| F =77 (see Note C)
14nF —— V_/AV_/DV,,
(see Note B)

A. Make connection J1 if a local target power supply is used, or make connection J2 if the target is powered from the debug or
programming adapter.

B. The device RST/NMI/SBWTDIO pin is used in 2-wire mode for bidirectional communication with the device during JTAG access, and
any capacitance that is attached to this signal can affect the ability to establish a connection with the device. The upper limit for C1 is
2.2 nF when using current Tl tools. The typical value for SBW communication is shown. The range can vary between 0.1 nF and 2.2 nF
depending on SBW speed, voltage, and board design. See the device-specific data sheet for device-specific recommendations.

C. For applications that are particularly concerned with excessive noise or ESD, a 500-Q to 1-kQ pulldown resistor can be added to the
TEST pin, while still allowing proper programming of the target device.

Figure 2-3. Signal Connections for 2-Wire JTAG Communication (Spy-Bi-Wire) Used by All MSP430
SBW-Capable Devices That are Not Part of F2xx, G2xx, F4xx Families

Note
On some Spy-Bi-Wire capable MSP430 devices, TEST/SBWTCK is very sensitive to rising signal
edges that can cause the test logic to enter a state where an entry sequence (either 2-wire or 4-wire)
is not recognized correctly and JTAG access stays disabled. Unintentional edges on SBWTCK can
occur when the JTAG connector is connected to the target device.
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2.2 External Power
See the MSP Debuggers User’s Guide.
2.3 Bootloader (BSL)

The JTAG pins provide access to the memory of the MSP430 and CC430 devices. On some devices, these
pins are shared with the device port pins, and this sharing of pins can complicate a design (or sharing may

not be possible). As an alternative to using the JTAG pins, most MSP430Fxxx devices contain a program

(a "bootloader", formerly knows as the "bootstrap loader") that permits the flash memory to be erased and
programmed using a reduced set of signals. MSP430™ Flash Device Bootloader (BSL) User's Guide describes
this interface. See the MSP430 website for the application reports and a list of MSP430 BSL tool developers.

Tl suggests that MSP430Fxxx customers design their circuits with the BSL in mind (that is, Tl suggests providing
access to these signals by, for example, a header).

See FAQ 10 for a second alternative to sharing the JTAG and port pins.
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. Appendix A

O XA MENTS Frequently Asked Questions and Known Issues

This appendix presents solutions to frequently asked questions regarding the MSP-FET430 hardware.
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A.1 Hardware FAQs

1.

10.

1.

MSP430F22xx Target Socket Module (MSP-TS430DA38) — Important Information

Due to the large capacitive coupling introduced by the device socket between the adjacent signals XIN/P2.6

(socket pin 6) and RST/SBWTDIO (socket pin 7), in-system debugging can disturb the LFXT1 low-frequency

crystal oscillator operation (ACLK). This behavior applies only to the Spy-Bi-Wire (2-wire) JTAG configuration

and only to the period while a debug session is active.

Workarounds:

* Use the 4-wire JTAG mode debug configuration instead of the Spy-Bi-Wire (2-wire) JTAG configuration.
This can be achieved by placing jumpers JP4 through JP9 accordingly.

» Use the debugger option "Run Free" that can be selected from the Advanced Run drop-down menu (at
top of Debug View). This prevents the debugger from accessing the MSP430 device while the application
is running. Note that, in this mode, a manual halt is required to see if a breakpoint was hit. See the IDE
documentation for more information on this feature.

+ Use an external clock source to drive XIN directly.

With current interface hardware and software, there is a weakness when adapting target boards that

are powered externally. This leads to an accidental fuse check in the MSP430 device. This is valid for PIF

and UIF but is seen most often on the UIF. A solution is being developed.

Workarounds:

+ Connect the RST/NMI pin to the JTAG header (pin 11). LPT and USB tools are able to pull the RST line,
which also resets the device internal fuse logic.

» Use the debugger option "Release JTAG On Go" that can be selected from the IDE drop-down menu.
This prevents the debugger from accessing the MCU while the application is running. Note that in this
mode, a manual halt is required to see if a breakpoint was hit. See the IDE documentation for more
information on this feature.

» Use an external clock source to drive XIN directly.

The 14-conductor cable that connects the FET interface module and the target socket module must not

exceed 8 inches (20 centimeters) in length.

The signal assignment on the 14-conductor cable is identical for the parallel port interface and the USB

FET.

To use the on-chip ADC voltage references, the capacitor must be installed on the target socket

module. See the schematic of the target socket module to populate the capacitor according to the data sheet

of the device.

To use the charge pump on the devices with LCD+ Module, the capacitor must be installed on the

target socket module. See the schematic of the target socket module to populate the capacitor according to

the data sheet of the device.

Crystals or resonators Q1 and Q2 (if applicable) are not provided on the target socket module. For

MSP430 devices that contain user-selectable loading capacitors, see the device and crystal data sheets for

the value of capacitance.

Crystals or resonators have no effect upon the operation of the tool and the CCS debugger or C-SPY

(as any required clocking and timing is derived from the internal DCO and FLL).

On devices with multiplexed port or JTAG pins, to use these pin in their port capability:

For CCS: "Run Free" (in Run pulldown menu at top of Debug View) must be selected.

For C-SPY: "Release JTAG On Go" must be selected.

As an alternative to sharing the JTAG and port pins (on low pin count devices), consider using an

MSP430 device that is a "superset"” of the smaller device. A very powerful feature of the MSP430 is

that the family members are code and architecturally compatible, so code developed on one device (for

example, one without shared JTAG and port pins) ports effortlessly to another (assuming an equivalent set

of peripherals).

Information memory may not be blank (erased to 0xFF) when the device is delivered from Tl. Customers

should erase the information memory before its first use. Main memory of packaged devices is blank when

the device is delivered from TI.
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12. The device current is higher then expected. The device current measurement may not be accurate with
the debugger connected to the device. For accurate measurement, disconnect the debugger. Additionally
some unused pins of the device should be terminated. See the Connection of Unused Pins table in the
device's family user's guide.

13. MSP-FETv2 — SBW may have issues with some target socket boards. Check the capacitance of the
RST (SBWTDIO) line. If there is no capacitance, you may need to add at least 100 pF to the RST signal.
The additional capacity on the RST line ensures that the timing between the SBWTDIO and SBWTCK
signals is synchronized.

14. The following ZIF sockets are used in the FET tools and target socket modules:
» 8-pin device (D package): Yamaichi IC369-0082
* 14-pin device (PW package): Enplas OTS-14-065-01
* 14-pin package for 'L092 (PW package): Yamaichi IC189-0142-146
» 24-pin package (PW package): Enplas OTS-24(28)-0.65-02
» 28-pin device (DW package): Wells-CTl 652 D028
+ 28-pin device (PW package): Enplas OTS-28-0.65-01
» 38-pin device (DA package): Yamaichi IC189-0382-037
* 40-pin device (RHA package): Enplas QFN-40B-0.5-01
* 40-pin device (RSB package): Enplas QFN-40B-0.4
* 48-pin device (RGZ package): Yamaichi QFN11T048-008 A101121-001
» 48-pin device (DL package): Yamaichi IC51-0482-1163
* 64-pin device (PM package): Yamaichi IC51-0644-807
* 64-pin device (RGC package): Yamaichi QFN11T064-006
+ 80-pin device (PN package): Yamaichi IC201-0804-014
* 100-pin device (PZ package): Yamaichi IC201-1004-008
* 128-pin device (PEU package): Yamaichi IC500-1284-009P

Enplas: www.enplas.com
Wells-CTI (Sensata Technologies): www.sensata.com

Yamaichi: www.yeu.com
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A.2 Known Issues

MSP-FET430UIF
Current detection algorithm of the UIF firmware

Problem Description

If high current is detected, the Icc monitor algorithm stays in a loop of frequently switching on and off the target
power supply. This power switching puts some MSP430 devices such as the MSP430F5438 in a state that
requires a power cycle to return the device to JTAG control.

A side issue is that if the UIF firmware has entered this switch on and switch off loop, it is not possible to turn off
the power supply to the target by calling MSP430_VCC(0). A power cycle is required to remove the device from
this state.

Solution

IAR KickStart and Code Composer Essentials that have the MSP430.dll version 2.04.00.003 and higher do
not show this problem. Update the software development tool to this version or higher to update the MSP-
FET430UIF firmware.

MSP-FET430PIF
Some PCs do not supply 5 V through the parallel port

Problem Description

Device identification problems with modern PCs, because the parallel port often does not deliver 5 V as was
common with earlier hardware.

1. When connected to a laptop, the test signal is clamped to 2.5 V.
2. When the external V¢ becomes less than 3 V, up to 10 mA is flowing in the adapter through pin 4 (sense).

Solution

Measure the voltage level of the parallel port. If it is too low, provide external 5 V to the V¢ pads of the interface.
The jumper on a the target socket must be switched to external power.
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This appendix contains information relating to the FET hardware, including schematics, PCB pictorials, and bills
of materials (BOMs). All other tools, such as the eZ430 series, are described in separate product-specific user's
guides.
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B.1 MSP-TS430D8

Vee
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int
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LY e K Ext_PWR
1200 4
5= 2k o[ $99
SBWTCK
JLCH DI -3
4 -3
2 1 RST/SBWTDIO
—a3 TST/SBWTCK GND
2 VCC
1
J5 R5
1 47K
GND
RST/SBWTDIO
c8 |_|
N.N%H
2, to measure supply current DNP
- J6 GND
. 1—18
= C7 100nF
10uF/10V GND
FE4L " |—| FE4H
1 VCC430 1 8 GND 8
pvce DVSS
2 P12 2 7 TSTISBWICK 7
P1.2/TA1/A2 TST/SBWTCK
3 P15 3 1 P1.5/TAO/ASISCLK RsT/SBWTDIO |8 RST/SBWTDIO 6
4 P16 4 { P1.6/TA1/A6/SDO/SCL  P1.7/A7/SDIISDA | —2—FP1.T7 5
J1 MSP-TS430D8 J2
Socket: YAMAICHI
Type: IC369-0082
X R3
— 1
D1 330R ZI
1 green 14
GND
MSP-TS430D8 Target Socket Board
TITLE: MSP-TS430D8
Document Number: REV:
1.0
Date: 28.07.20111:03:35 _m:mmr "M

Figure B-1. MSP-TS430D8 Target Socket Module, Schematic
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14-pin connector for debugging
in Spy-Bi-Wire mode only
(4-Wire JTAG not available)

Jumper J5
1-2 (int): Power supply from JTAG interface
2-3 (ext): External power supply

D1
LED connected to P1.2

—]

Jumper J4
Open to disconnect LED

Orient Pin 1 of MSP430 device —

e 1] 1 4 195
N, % | I T I B R | 1 '\__jl
) = = = ® = @ 2 ex VCClnt
- VCC |
R3™ b HR2 RS H GND J3
() o el D
Jd I:I c7 |
@L” K C5 J6
0
1] | = | B Esg
(3} 4 FE T S
a - a 550_
J1 o J2 [_' gé
() %z ()
o/ p—(

| Connector J3
External power connector
Jumper J5 to “ext”

~—— Jumper J6
Open to measure current

Figure B-2. MSP-TS430D8 Target Socket Module, PCB
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Table B-1. MSP-TS430D8 Bill of Materials

Position Ref Des NBoc;;:r Description Digi-Key Part No. Comment
1 J4, J6 2 2-pin header, male, TH SAM1035-02-ND place jumper on header
2 J5 1 3-pin header, male, TH SAM1035-03-ND place jumper on pins 1-2
3 SBW 1 10-pin connector, male, TH HRP10H-ND
4 J3 1 3-pin header, male, TH SAM1035-03-ND
5 Cc8 1 2.2nF, CSMD0805 Buerklin 53 D 292
6 Cc7 1 10uF, 10V, 1210ELKO 478-3875-1-ND
7 R5 1 47K, 0805 541-47000ATR-ND
8 C5 1 100nF, CSMD0805 311-1245-2-ND
9 R2, R3 2 330R, 0805 541-330ATR-ND
10 a2 |2 4-pin header, TH SAM1029-04-ND DNP: headers enclosed with kit

Keep vias free of solder.

10,1 J1, J2 1 4-pin socket, TH SAM1029-04-ND DNP: receptacles enclosed with kit.
11 U1 1 SO8 Socket: Type 1C369-0082 Manuf.: Yamaichi
12 D1 1 red, LED 0603
13 MSP430 |2 MSP430G2210, MSP430G2230 tl:))}[\l'ﬁ: enclosed with kit. Is supplied
14 PCB 1 50,0mmx44,5mm MSP-TS430D8 Rev. 1.0
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Figure B-3. MSP-TS430PW14 Target Socket Module, Schematic
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Connector JTAG

Jumper J5
1-2 (int): Power supply from JTAG interface

For JTAG Tool 2-3 (ext): External power supply
. —] 14 372 1
J 000000 OO0 W, Connector J3
o000 00N ext int 13 External power connector
D1 ~_ —r — - ”‘ uce >.J Jumper J5 to "ext"
LED connected to P1.0 SEI L e e . GND :3/
el 107 (@7 @7 @ @5 e Jum
. DG oG T g T Dt T S I pers J7 to J12
Jumper J4 R3 B8 Sps |8 |3 ﬂ e e B ' Close 1-2 to debug in Spy-Bi-Wire mode.
Open to disconnect LED —— " i L@ @ e e !] LI ot : Close 2-3 to debug in 4-wire JTAG mode.
B A J12 J11 Jie JS JB h
" £ =:h - I6
1@ ’ ) aal -
® O o (e N
. L. e .'
Orient Pin 1 of MSP430 device ——"-@~0) o , so| C@ |0 TE N\ Jumper J6
® . s . * e (B Open to measure current
Sl n H L] - ™ L] }
L] c3 O ® mn
'@ ) gl® cz2
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~ MMSP-TS430Pu14 * TEXAS N

Figure B-4. MSP-TS430PW14 Target Socket Module, PCB
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Table B-2. MSP-TS430PW14 Bill of Materials
Position Ref Des NB%:: Description Digi-Key Part No. Comment
1 C1,C2 0 12pF, SMD0805 DNP
2 c7 1 10uF, 10V, Tantal Size B |511-1463-2-ND
3 C3,C5 1 100nF, SMD0805 478-3351-2-ND DNP: C3
4 Cc8 0 2.2nF, SMD0805 DNP
5 D1 1 green LED, SMD0603 475-1056-2-ND
DNP: Headers and receptacles enclosed
with kit. Keep vias free of solder
6 91,02 0 7-pin header, TH SAM1029-07-ND : Header
SAM1213-07-ND : Receptacle
J3, J5, J7, .
7 J8, J9, J10, 8 3-pin header, male, TH | SAM1035-03-ND Place jumpers on headers J5, J7, J8, J9,
J10, J11, J12; Pos 1-2
J11, J12
J4, J6 2-pin header, male, TH SAM1035-02-ND Place jumper on header
Jumper 15-38-1024-ND Place on: J5, J7-J12; Pos 1-2
10 JTAG 1 }f_"p'” connector, male, | jipp14H-ND
Micro Crystal MS1V-T1K
12 Q1 0 Crystal 32.768kHz, C(Load) = DNP: keep vias free of solder
12.5pF
13 R2, R3 2 330 Q, SMD0805 541-330ATR-ND
15 R5 1 47k Q, SMD0805 541-47000ATR-ND
16 U1 1 Socket: OTS-14-0.65-01 Manuf.: Enplas
17 PCB 1 56 x 53 mm 2 layers
. . . For example, 3M
18 Adh_eswe 4 Approxw_nately 6mm width, Bumpons Part No. Apply to corners at bottom side
plastic feet 2mm height SJ-5302
19 MSP430 2 MSP430F2013IPW DNP: enclosed with kit, supplied by Tl
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B.3 MSP-TS430L092

Alternative from Datasheet: Cap for DUCC = 470 nF.

only one C4J
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Figure B-5. MSP-TS430L092 Target Socket Module, Schematic
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Settings of the MSP-TS430L092 Target Socket
Figure B-6 shows the PCB layout of the MSP-TS430L092 target socket. The following pinning is recommended:
« JP1 is write enable for the EPROM. If this is not set, the EPROM can only be read.

» JP2 and JP3 connect device supply with boost converter. They can be opened to measure device current
consumption. For default operation, they should be closed.

Jumper JP1
Write enable for EPROM

Orient pin 1 of
MSP430 device

Jl e o000 LEDZ
It
@ POPIPa K DK
Lepsll B U3
RS o RD ucc
2020 6p
RS5O ORO Go O o
@ Rz o1 GND
EDDOMi
RA O e R1I8  mc1
RB o
0
O0) AN
o ™ JP2 JP3

14

Q

@

2
c5
cé
(@) 1C189-0142-146 8

b TEXAS MSP-TS430L892 !
RJQD

INSTRUMENTS Rev. 1.1

ecoonm
oo
YY)
YY)
o
1

Connector J3
External power connector

Jumper JP3
Open to measure current

Figure B-6. MSP-TS430L092 Target Socket Module, PCB
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Table B-3. MSP-TS430L092 Bill of Materials

Pos. | Ref Des No.

No. Per Board

Description

Digi-Key Part No.

Comment

supplied by TI.

1 C1,C2 2 330nF, SMD0603
2 C5 1 100n, SMD0603
3 C6 1 10u, SMD0805
4 Cc10 1 100n, SMD0603
5 EEPROM1 1 M95512 SO08 (S08) ST Micro M95160R Digikey: 497-8688-1-ND
DNP: headers and receptacles
enclosed with kit. Keep vias
7 1,02 2 7-pin header, TH free of solder.
SAM1213-07-ND : Header
SAM1035-07-ND : Receptacle
J3 1 3-pin header, male, TH SAM1035-03-ND
J4, J5 FE4L, FE4H 4 pol. Stiftreihe DNP; Keep vias free of solder.
1 J13 1 MICRO_STECKV_10 Ez'nc:::to ':’:"l‘\’/lr&MFaLT ‘1"(’) s
12 JP1, JP2,JP3 3 2-pin header, male, TH SAM1035-02-ND place jumper on header
15 L1 1 33uH, SMD0806 LQH2MCN330K02L Farnell: 151-5557
16 LED1, LED4 2 LEDCHIPLED_0603 Farnell: 1686065
17 Q2 1 BC817-16LT1SMD BC817-16LT1SMD SOT23-BEC
18 RO, R6, R7 3 2K7, SMD0603
19 R1 1 1k, SMD0603
20 R2 1 47k, SMD0603
21 RR‘;?)R;CRSD 6 10k, SMDO0603
22 RA 1 3.9k, SMD0603
23 RB 1 6.8k, SMD0603
24 u1 1 e e Manuf. Yamaichi
22 MSP430 2 MSP430L092PWR DNP: Enclosed with kit. s
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B.4 MSP-TS430L092 Active Cable

Jp1
UCCOUT 2

UCCTARGET

R13

GND

) 7 cc »_ _w , , ,
4 c4 .
LIS IC26$4 IC36$1 IC46$4
5 1uF Cans Al 74AUC26125 Sle /74AUC26125 Sl 74AUC26125
- S S S
74AU01604 < < =
3
GND Ll
Q1 GND GND GND GND
BCS17
R10
10K
GND
UCCTARGET —/ﬁ
2 P R?
4k7 —\ oo
| S—
R2 1C26$2 R6
JTAG 74AUC26G125 5o
N D e
2] —JiiITAGRST N RS
10 ) 0 =S GND —
ITAG_TEST8 7 JTAGTCK 5 3 108
RSTIN 6 5 JTAGTMS
UCCT 4 3 JTAGTDI
uce 2 1 JTAGTNQ o
Jp2 z
R14 1 MICRO_STECKU_1@
— o o veeTapeeT fE— S jupstief o |
R15 680k [HOLD 8] g5 |ZULUIrdK
15 6 b 2 s no €| (5 puuts
P / 2 GND 4| 53 ULuTDI
1 165 uccul[uz| 57 RUCUTDO
— 1C46$2 1C36$2 T7
1k 74AUC26G125 74AUC2G125
GND
N N
3 > 5 3

L@92 Active Cable

TITLE:

MSP-TS430PW14_LB92_ActiveCable

Document Number:

REU:
1.2

Date: 8/31/2003 4:21:17 PM

Sheet: 1/1

Figure B-7. MSP-TS430L092 Active Cable Target Socket Module, Schematic
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Figure B-8 shows the PCB layout for the Active Cable. The following pinning is possible:

* JP1 has two jumpers (Jumper 1 and Jumper 2) that can be set as shown in Table B-4.
Table B-4. MSP-TS430L092 JP1 Settings

Jumper 1 Jumper 2 Description
Off Off The active cable has no power and does not function.
off on The active cable receives power from target socket. For this option, the
target socket must have its own power supply.
On Off The active cable receives power from the JTAG connector.

The JTAG connector powers the active cable and the target socket. For
On On this option, the target socket must not have its own power source, as
this would cause a not defined state.

* JP2is for reset. For the standard MSP-TS430L092, this jumper must be set. It sets the reset pin to high and
can also control it. Without this jumper on the MSP-TS430L092, reset is set to zero.

LI ==

JTAG EEE 3 Oe [ .g@

Connector JTAG |1 @ @1~ =1F o
. . c2_ [ ] [ ]

For JTAG Tool o0 [] oz a|®e
° o[: al®e

. . LCARL4 s R e °
s Ic:mljC2 9 Ij o —

00 | i:in i+ S+ t(0e)]  JP1
gaad mfal o
o= L@@Hﬂe Cablg,\:

RoHS Rev. 1.0 2

Figure B-8. MSP-TS430L092 Active Cable Target Socket Module, PCB
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Table B-5. MSP-TS430L092 Active Cable Bill of Materials
Pos. Ref Des No. Per Board Description Digi-Key Part No. Comment

1 C1, C3, C5,C6 4 100nF, SMD0603

2 C2,C4 2 1uF, SMD0805

3 R1, R10 2 10K, SMD0603

4 R2 1 4K7, SMD0603

5 R5, R6, R7, R9 4 100, SMD0603

6 R8 1 680k, SMD0603

7 R11, R15 2 1K, SMD0603

8 R12 0 SMDO0603 DNP

9 R13 0 SMDO0603 DNP

10 R14 1 0, SMD0603

1" IC1 1 SN74AUC1G04DBVR Manu: Tl

12 IC2,IC3, IC4 3 SN74AUC2G125DCTR Manu: Tl

13 J2 1 MICRO_STECKV_10 gi':::(':tto ';"',‘\’/T &MFaLT ﬂ"(") 5

14 JP1 1 2x2 Header JP2Q ;‘C‘f r‘]irt“rfﬂ gi':ezng_"” Tand2.

15 JP2 1 2-pin header, male, TH SAM1035-02-ND place jumper on header

16 JTAG 1 14-pin connector, male, TH HRP14H-ND

17 al 1 BC817-25LT1SMD, SOT23- Digi-Key:

BEC BC817-25LT1GOSCT-ND

18 U1, U2 2 TLVH431IDBVR SOT23-5 Manu: Tl
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B.5 MSP-TS430PW20

The MSP-TS430PW20 microcontroller development board supports the MSP430FR23x and MSP430FR21x
FRAM devices in both 20-pin and 16-pin TSSOP (Tl package code PW) packages. No microcontroller devices
are included in the MSP-TS430PW20 kit, but can be ordered from the TI Store.

The MSP-TS430PW20 microcontroller development board has two jumpers on header J11 that direct the UART
BSL signals, depending on which device is being used (see Figure B-9).

JFP11

g3 ICHIC
GROUPZ & [fallall ¢

-

Figure B-9. UART BSL Signal Select

*  GROUP2: Jumpers on 3-5 and 4-6 for MSP430FR231x PW16
*  GROUP1: Jumpers on 1-3 and 2-4 for all other compatible devices, including MSP430FR231x PW20
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JTAG
14 Jumpers JP3 to JP8 GND
\12 11 RST/NML Close 1-2 to debug in Spy-Bi-Wire mode.
10f- Jfoe Close 2-3 to debug in 4-wire JTAG mode.
8[= ZI7 TCK/SRWTCK
] et T,
4 3 TDI BSL Tool Select: J2
2 1 TDO/SBWTDIO Open = BSL Connector
<onmx. 3 7 vee Closed = JTAG Connector ExC_PWR
swi p5 JP6 WPy P8 i —BSL pNe
1Tm<%% w w w s w PICLK/SCL ~] P13 w -0 5T
m PIN15 m PIN16 m P1.5/TM! _TEST/SBWICK 7]
1 1 1 1 1 5[
R4 5, RXD/SIMO ] RXD 3 <34
a7k TXD/SOMI/SDA 1 -12
TP GNp j P13 1
GND
If external supply voltage:
remove R3 and add K3 (0 Ohm)
JP11
PW20
1 2
TDX 3 MW 4 m%m
5 6
SAM1029-10-ND/1-10 Ui J4 PW16
P11 P1.1/UCBOCLK/ACLK/C1/AR1.2/UCBOSIMO/UCBOSDA/TBOTRG/OAD =
B e o =] P1.0/UCBOSTE/SMICLK/CO/AONVEREF+ P1.3/UCBOSOMI/UCBOSCLIOA0O/ASIa—B1-3
ORR13 N >3 TESTISBWICK TEST/SBWTCK P1.4/UCAOSTE/TCK/OAO+/A4-1SE14ITCK
3 >]4 RST/SBWTDIO RSTINMISBWTDIO P1.5/UCAOCLK/TMS TRI00/4s 1L ELSINS
a DVCEC pvce P1.6/UCAORXD/UCAOSOMITTBO. 1/TDITCLK/TRI PIN16
E DVSS > | Dvss P1.7/UCAOTXD/UCAOSIMOITB2.0/TDOTRIO+/A7/VRER2—EIN
——XN__T | P27/TBOCLKIXIN P2.0/TB1.1/CO IN1
OUT 8 paemclkxoUT JBW6 ___________ P21MB12]
5 3 P25/UCBOSOMIUCBOSCL p22/UCBOSTETTBIC
P2.4/UCBOSIMO/UCBOSDA P2.3/UCBOCLK/TB1TR!
"X R1330R 12120
4 J3 MSP430FR23TXIPW20 Socket: Enplas OTS-20S-0.65-007 SAM1029-10-ND/11-20
D1 |
green 5
JPY ﬁu%pﬁ
™ R5330R XQUT, 3
4 Clom
D2 DNP
yellow DNP nﬁ nﬁ =
JP2 z8
"™ R6330R DNP
D! | b
R3one zﬁ ®s GND
L JP10
GND
Title: MSP-TS430PW20
Target Socket Board for MSP430FR231x devices
File: MSP-TS430PW20
Date: 11/27/2015 12:49:07PM_ | Rev.. 1.1 [ Page 11
[A3

G H f

IC

MSP-TS430PW20 Target Socket Module, Schemat

Figure B-10
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Connector BSL
For Bootloader Tool

Connector JTAG
For JTAG Tool

3
seQ JTAG

[« "=]oP15
[« =]IP14

Connector J2 _| gy,

O

2 Jumper J1

DOLZE

1 R15  RST/SBUTDIO

(DO ina ™S TDO] TEST/SBWTCK
(=]

1-2 (int): Power supply from JTAG interface
2-3 (ext): External power supply

External power connector | uece NO - o JP17 TCK | TOI |
Jumper J1 to "ext" | eND or o N T R7 faf=]==]=]=]ITAC ext[=]3
GND > 2[au]u]u]=]= Vec[=]2
J2 TP2 g]|n]mfu]u]n]u]gpy int 1
Jumper JP1 _| I BrEEER L |
Open to measure current | c11 E]§ GND 555558 o ~ Jumpers JP3 to JP8
B his @ GROUPL 4 (+]2 Close 1-2 to debug in Spy-Bi-Wire mode
3w u]4 Close 2-3 to debug in 4-wire JTAG mode
B BROWP2 5[. u]s [BS
B, ()
e> z)
Orient Pin 1 of MSP430 device——19] R9 — re a2 o
(x) PU16] 03
o g o
(=) vo
=) '?8 JP2 ce O —'O,.
Jumpers JP9, JP2, JP10 __Ln“ 78 5 pi4 gy o=
Open to disconnect LEDs L L Py b
n1u B ERe su su2 gup
D110 D3 —\rﬁiagp?ig:?z RESET
LEDs connected to P1.0 to P1.2 o
Texas MSP-TS430PW20 — SW1
O INSTRUMENTS Rev. 1.1 RoHS O Close to reset

Figure B-11. MSP-TS430PW20 Target Socket Module, PCB
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Table B-6. MSP-TS430PW20 Bill of Materials
Pos. Ref Des No. Per Board Description Digi-Key Part No. Comment
1 PCB 1 90.0 x 92.5 mm "MSP-TS430PW20" Rev. 1.1 2 layers, green solder mask
JP1, JP9,
2 JP13, JP14, 5 2-pin header, male, TH SAM1035-02-ND place jumper on header
JP15
JP17, JP18 2-pin header, male, TH SAM1035-02-ND place jumper on one pin only
JP2, JP10 2-pin header, male, TH SAM1035-02-ND DNP, keep pads free of solder
J1 1 3-pin header, male, TH SAM1035-03-ND place jumpers on pins 1-2
6 JJ';%, JJ';‘;', JJ';% 6 3-pin header, male, TH SAM1035-03-ND place jumpers on pins 1-2
JP16 1 3-pin header, male, TH SAM1035-03-ND place jumpers on pins 2-3
J2 1 3-pin header, male, TH SAM1035-03-ND
PW?20: Place jumpers on pins
9 JP11 1 2x3pin header, male, TH SAM1034-03-ND 1-3and 2-4 .
PW16: Place jumpers on pins
3-5 and 4-6
10 R2, R8, R9 3 OR, 0805 541-0.0ATR-ND DNP
1 R3, R13 2 OR, 0805 541-0.0ATR-ND
12 C5 1 1.1nF, CSMD0805 490-1623-2-ND
13 c7 1 1uF/10V, CSMD0805 490-1702-2-ND
14 R7, R15 1 10k, 0805 541-10KATR-ND
15 R4 1 47k, 0805 541-47KATR-ND
16 C6,C11 2 100nF, CSMD0805 490-1666-1-ND
17 C8,C9 2 12p, DNP, CSMD0805 BC1257TR-ND DNP
18 R1 1 330R, 0805 541-330ATR-ND
19 R5, R6 2 330R, 0805 541-330ATR-ND DNP
20 R14 1 47k, 0805 541-47KATR-ND DNP
21 SW2 1 EVQ-11LO5SR P8079STB-ND DNP, Keep vias free of solder
22 SWi1 1 EVQ-11L05R P8079STB-ND DNP, Keep vias free of solder
DNP: headers are enclosed
23 J3, J4 2 10-pin header, TH SAM1029-10-ND with kit.
Keep vias free of solder.
DNP: Receptacles are
24 J3, J4 2 10-pin receptacle, TH SAM1213-10-ND enclosed with kit.
Keep vias free of solder.
25 |TP1,TP2, TP3 3 Test point DNP, keep pads free of solder
26 BSL 1 10-pin connector, male, TH HRP10H-ND
27 JTAG 1 14-pin connector, male, TH HRP14H-ND
28 IC1 1 Socket: OTS-20S-0.65-007 Manuf. Enplas
29 IC1 1 MSP430FR2311IPW20 ggzr'e';rf’:;zn?r’i"gfo‘ﬁ:” be
30 Q2 1 4MHz Crystal 4MHz Buerklin: 78D134 E{“P: Crystal is enclosed with
31 Q2 1 MSV3V-T1R (32.768kHz / QNP: Crystal is enclosed with
20ppm / 12.5pF) kit
32 D1 1 gDﬁ%eSELO%%'E)HSMG'C17O 516-1434-1-ND Avago, Famell 5790852
33 D3 1 red LED, DIODE0805 DNP
34 D2 1 yellow LED, DIODE0805 DNP
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Table B-6. MSP-TS430PW20 Bill of Materials (continued)
Pos. Ref Des No. Per Board Description Digi-Key Part No. Comment
35 Rubbz;fstand 4 Buerklin: 20H1724 apply to corners at bottom side
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B.6 MSP-TS430RHL20
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Figure B-12. MSP-TS430RHL20 Target Socket Module, Schematic
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Jumper J1
1-2 (Debugger): Power supply from JTAG interface Connector JTAG For Connector BLS

2-3 (External): External power supply JTAG Tool For Bootloader Tool

Source| o o o —
nE o [] 0 [ ccecs |
External| o o o BS
UCCé&[=2]« JTAG
Ext | ConneCtort‘Jz GND Debugger Re[ 1] Pl_ll:lzllil BSL Intf.
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Jpg JP7 JPS JPS JP10 JPS Select which BSL interface to

2 DUCC JTAG 7 5 3 3] connect to connector BSL
Jumper JP1 Curren
Open to measure current SBUW E @
o o
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Close 1-2 to debug in Spy-Bi Wire mode GND lszc‘tpﬁ“(gp ?nable swtitlczhc "
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3
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& For evaluation only; not FCC approved for resale. @

Figure B-13. MSP-TS430RHL20 Target Socket Module, PCB
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Table B-7. MSP-TS430RHL20 Bill of Materials
Item No. Designator Quantity Description Supplier Part Number Note
1 IPCB 1 Printed Circuit Board
Header(Shrouded), 2.54mm,
2 BSL 1 5x2. Gold, TH AWHW-10G-0202-T-ND
CAP, CERM, 1 pF, 10V, £10%,
3 C1 1 X7R. 0805 490-1695-1-ND
CAP, CERM, 1100 pF, 50V,
4 C5 ! 5%, COG/NPO, 0805 490-1623-1-ND
CAP, CERM, 0.1 uF, 50V,
5 Cc6 1 +10%, X7R, 0805 490-1666-1-ND
CAP, CERM, 10 uF, 16V,
6 c7 1 +10%, X5R, 0805 478-5165-1-ND
CAP, CERM, 22 pF, 50 V, 5%,
7 C8,C9 0 COG/NPO, 0805 490-3608-1-ND DNP
D1 1 LED, Green, SMD 754-1939-1-ND
D2 1 LED, Blue, SMD 732-4982-1-ND
Bumpon, Cylindrical, 0.312 X
10 H5, H6, H7, H8 4 0.200. Black SJ5746-0-ND
1" IC1 1 Socket, QFN-20, 0.5 mm Pitch use 1C564-020-130 socket
J1, J2, JP5, JP6, JP7, )
12 JP8. JPY, JP10 8 Header, 100mil, 3x1, Gold, TH |SAM1029-03-ND
13 J3, J4 2 |Header, 100mil, 10x1, Gold, TH | SAM1029-10-ND DNP: Headers are enclosed
in kit. Keep vias free of solder
. DNP: Receptacles are
14 J3, J4 2 $ﬁ°eptac'e' 100mil, 10x1, Gold, | 5 Ap1213-12-ND enclosed in kit. Keep vias free
of solder
15 JP1, JP11, JP12 3 Header, 100mil, 2x1, Gold, TH |SAM1029-02-ND
Header (shrouded), 100 mil,
16 JTAG 1 7x2. Gold, TH S9170-ND
Crystal, 32.768 KHz, 12.5 pF, DNP: One Epson Crystal
17 Q1 1 SMD X1A0001410014 Included in kit
18 R1 1 RES, 330, 5%, 0.125 W, 0805 |541-330ACT-ND
19 R2 1 RES, 200, 5%, 0.125 W, 0805 |541-200ACT-ND
20 R3, R1Oé2R119’ R20, 5 RES, 0, 5%, 0.125 W, 0805 541-0.0ACT-ND
21 R4, R8, R9 0 RES, 0, 5%, 0.125 W, 0805 541-0.0ACT-ND DNP
22 R7 1 RES, 47 k, 5%, 0.125 W, 0805 |541-47KACT-ND
23 R13 0 RES, 47 k, 5%, 0.125 W, 0805 |541-47KACT-ND DNP
24 R16, R17 2 RES, 4.7 k, 5%, 0.125 W, 0805 |541-4.7KACT-ND
sSHFZJFjé SSH;JPFjé J1:1-2, JP1: 1-2, JP5: 2-3,
25 SH-JP7. SH-JPS. 10 Shunt, 100mil, Gold plated, 3M9580-ND JP63 2-3, JPT: ?-3, JP8: 2'-3,
Black JP9: 2-3, JP10: 2-3, JP11:
SH-JP9, SH-JP10, 1-2 JP12: 1-2
SH-JP11, SH-JP12 ’ )
26 SW1, SW2 2 |Soiteh Tactile SPSTNO0.02A 1 pgo70sT8-ND
Install with arrow on part
. . matching arrow on PCB. SW3
27 SW3, SW4, SW5 3 ﬁ‘(’)vs'tcg’@zsgb\s/“#a Off-On. 1| GH7727-ND and SW4 should be in the
T ’ ’ OFF position, SW5 should be
in the ON position
TP1, TP2, TP3, TP4, . -
28 TP5, TP6 0 Test Point, Miniature, Black, TH |36-5001-ND DNP
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B.7 MSP-TS430PW24

JTAG JTAG-Mode selection:
14 e =fli3 4-uire JTAG: Set Lcsumwm JP4 to JPS to position 2-3 GND
12 o 11 RST/NMI 2-wire ”SpyBillire”: Set jumpers JP4 to JP9 to position 1-2
28 S H
8 z TCK/SBHTGK
I it 5 THS 3%%1%
4 3 IDI JS
2 1 TDO/SBUTOIO
i Ext_PUR
GND
UCC
TEST/SBUTCK R7
2 3 330R 3 3 3 3
i JTAG > Tl TEST/SBUTCK I RST/SBUTNIO 2 DD%WMP@PE 2 s Ik
P2 sl > I | _ﬁH _ﬁH m_ﬁp
JP4 JPS a4 c5 JP6 Jp7 JP8 JPS
47k U’
2.2nF GND
DNP
uCC4 FE12-1-1 o) J2
HL 1 | roer p2.o/sTER/TRo/TOL/ToLK |24 P2.A/TDI 24
e | 32 2 | coc- b1.7eLcares oo |23 D1.7/T00 23
Lcs w | B 3 | ewer orersoorzsick | 22 PLG/TCK 22
4 o He 4 | v prs/smoo/susou/mins | 24 P1.5/TMS 21
L0BnF 5, AUCCA305 | mec o1.4/umco/sazno |20 20
[ AGND 6 | auss p1.3/uTxoe/sD100 |19 19
z URFF 7 | ueer p1.2/TAp/sDen0 |18 18
ME 8 | o s e ssoni | 17 1z
e S | n2e- ouce |16 UCC43Q 16
yJ 18TEST/SBUA CKrest/sautck p27/xrzour |15 XT20UT/P2ES
LIRS T/SBUIDIP rs1/n/ssutom pz.e/xtain |14 XT2IN/P2.614
H201a 12 |eromemmmosmcume ouss | 43 _GND :
S Socket: Enplas0TS-28-0.65-p1 FE12-1-2

R1 330R

=

JP3

MSP43BAF E2XX

MSP-TS430PW24

Target Socket Board for MSP430@’'s AFE2xx ICs in PW24 package

TITLE: MSP-TS430PW24

REU:
1.0

Document Number:

Date: 04.08.2010 13:36:04 _mjm,m.ﬁ 1/1

Figure B-14. MSP-TS430PW24 Target Socket Module, Schematic
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Connector JTAG
For JTAG Tool
@) 5 @ Connector J5
Jumper JP1 External power connector

1-2 (int): Power supply from JTAG interface
2-3 (ext): External power supply

Jumper JP2
Open to measure current

Orient Pin 1 of MSP430 device

| —

JP1

ext /@™ JTAG
Ucc (@™
int /@@~ SBUW

JP2

@

~

i o @ i
o~ ~ o~ o~
“ “ “ “

4-

JPS JP8 JP7 JP6 JPS JD4\

“

o
N

D1
LED connected to P1.0

Jumper JP3
Open to disconnect LED

Jumper JP1 to "ext"

™~ Jumpers JP4 to JP9
Close 1-2 to debug in Spy-Bi-Wire mode
Close 2-3 to debug in 4-wire JTAG mode

1 (@]« Ut @24
R4 :, @ o
()
R8s B o CeC? @ o
o o8 o $ )
Ropg (@ 2z H H H H °
°® °o®
® Ocs | e 8 ° ()
() ® ® °
o 0T$-24(28)-0.65-02-80 CECE‘? ®
®/1p3 o
12 :@M“ ot i3
— cim oach
»TEXAS RS | | mps
STRUMENTS
@ MSP-TS430PW24 @
Rev. 1.0 RoHS

Figure B-15. MSP-TS430PW24 Target Socket Module, PCB
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Table B-8. MSP-TS430PW24 Bill of Materials
Position Ref Des NB%aprilr Description Digi-Key Part No. Comment
1 C1,C2 0 12pF, SMD0805 DNP
2 C5 1 2.2nF, SMD0805
3 C3,C7 2 10uF, 10V, SMD0805
4 C4, C6, C8 3 100nF, SMD0805 478-3351-2-ND
5 D1 1 green LED, SMD0805 P516TR-ND
DNP: Headers and receptacles enclosed
6 J1, J2 0 12-pin header, TH SAM1029-07-ND with kit. Keep vias free of solder.
SAM1213-07-ND
(Header and Receptacle)

J5, JP1,

JP4, JP5, . Place jumper on 1-2 of JP4-JP9
7 JP6. JP7, 8 3-pin header, male, TH SAM1035-03-ND Place on 1-2 on JP1

JP8, JP9

JP2, JP3 2 2-pin header, male, TH SAM1035-02-ND Place jumper on header

Jumper 15-38-1024-ND see Pos 7 and 8
10 JTAG 1 }‘I‘_"p'” connector, male, | op141-ND
11 Q1 Crystal DNP: keep vias free of solder
12 R1, R7 330 Q, SMD0805 541-330ATR-ND
13 RS, Eg R8, 2 0 Ohm, SMD0805 541-000ATR-ND DNP R5, R6
14 R4 1 47k Ohm, SMD0805 541-47000ATR-ND
Socket: OTS .

15 U1 1 24(28)-065-02-00 Manuf.: Enplas
16 PCB 1 68.5 x 61 mm 2 layers

Adhesive Approximately 6mm width, | for example, 3M Bumpons .
7 plastic feet 4 2mm height Part No. SJ-5302 Apply to corners at bottom side
18 MSP430 2 MSP430AFE2xx DNP: enclosed with kit, supplied by Tl
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QL

SPICLK/SCL1
"X R1330R

D1
green

= R5 330R

4
3
2
1
0

c1

P2.0XOUT

RSTISBWTDI
K

P14TCK
T

P17/TDQ

ob ‘SAM1029-06-ND1-6
yellow DNP
JP2
X R6 330R
D: |
Rione %
JP10
D 53

P3.2
P2.7

RSTINMISBWTDIO ovss (8D H
P2G/UCAITXDIUCAISIMO |12 L
CAOTXDIUCAOSIMOITAT 2/TCKIA_ P2.5IUCATRXDIUCATSOMI g
AORXD/UCAOSOMITAT.1/TMS/AS P24IUCAICLK (1= B
~o P3.1IUCATSTE (2 4
IUCAOSTE/SMCLK/TDOIAT <8 P23
m g SAM1020-06-ND13-18
o %3
g 33
%222
83588
2833
550
g335
2323
22822,
28883
88883
2233
32333¢
zEaafd
MSP430FR2433IRGE N
SRR Socket
N ENPLAS QFN-24B-0.5-0.1c
o g
8 |
2 4444
BB
EINEREER
R
2
3

Jumpers JP3 to JP8 GND
RST/NMI Close 1-2 to debug in Spy-Bi-Wire mode.
Close 2-3 o debug in 4-wire JTAG mode.
TCKISBWTCK
™
1Dl BSL Tool Select: J2
TDO/SEWTDIO Open = BSL Connector
7 Closed = JTAG Connector Ext PWR
3
swi PS5 JPE JP7 P8 ﬁ BSL pne
TEVQ11 3 3 3 3 PICLK/SCL ] 9 -] 10
i~ DNP 2 o_||2 2 S 2 7 L]
E 1 1 1 1 5
c5 P1.5TMS 3 S
47k -t
LAY
© S GND
S 2
g2 2
w
L g ; If external supply voltage:
T =5 & remove R3 and 4dd K2 (0 Ohm)
b XIN :
e OUT 5
EERE
EEEE!

Title: MSP-TS430RGE24A
Target Socket Board for MSP430FR2433 device

File: MSP-TS430RGE24A

Date: 4/28/20153:52:36 PM | Rev.. 1.0 [ Page 1/1

[A3

G H 7 |

B.8 MSP-TS430RGE24A
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Connector BSL Connector JTAG
For bootloader tool For JTAG tool

O

Jumpers JP3 to JP8
Close 1-2 to debug in Spy-Bi-Wire mode
Close 2-3 to debug in 4-wire JTAG mode

Connector J2—|

External power connector Ucc Jumper J1
Jumper J1 to “ext” GND 1-2 (int): Power supply from JTAG interface
GND

2-3 (ext): External power supply

(o)
puccC
@
=
(s}
O
I,
.
Jp7
JP&
JPS
JP4
JP3
(00)
oo
%)

JP1
3 2 S
E P00 @ = %5
10

Hpag 1 R1E B 5Ré
J5 01 B Hns
) O o oo
= 9 ola g &8
@8 [
=] =]
] =
[ O —ige

(- | — Orient Pin 1 of MSP430 device
& |

20 24
MENEENEENE s TP1

RO [OR8 pLs Q
MSP-TS43BRGE24A %00 00cs GND
Rev. 1.0 RoHS =
- *8Ce) Cr
“‘\ !/
2 B preeT
(&)

O - O

Figure B-17. MSP-TS430RGE24A Target Socket Module, PCB
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Table B-9. MSP-TS430RGE24A Bill of Materials (BOM)
Position Ref Des NB%;:r Description Digi-Key Part No. Comment
1 PCB 1 90.0 x 92.5 mm 1N(I)SP_TS430RGE24A Rev. 2 layers, red solder mask
JP1, JP9,
2 JP13, JP14, 5 2-pin header, male, TH SAM1035-02-ND place jumper on header
JP15
JP17, JP18 2-pin header, male, TH SAM1035-02-ND place jumper on one pin only
JP2, JP10 2-pin header, male, TH SAM1035-02-ND DNP, keep pads free of solder
5 J1 1 3-pin header, male, TH SAM1035-03-ND place jumpers on pins 1-2
JP3, JP4,
JP5, JP6, . . .
6 JP7 JP8 7 3-pin header, male, TH SAM1035-03-ND place jumpers on pins 2-3
JP16
7 J2 1 3-pin header, male, TH SAM1035-03-ND
R2, R8, R9 3 OR, 0805 541-0.0ATR-ND DNP
R3, R13 2 OR, 0805 541-0.0ATR-ND
10 C5 1 1.1nF, CSMD0805 490-1623-2-ND
11 Cc7 1 1uF/10V, CSMD0805 490-1702-2-ND
12 R7, R15 1 10k, 0805 541-10KATR-ND
13 R4 1 47k, 0805 541-47KATR-ND
14 C6, C11 2 100nF, CSMD0805 490-1666-1-ND
15 R1 1 330R, 0805 541-330ATR-ND
16 R5, R6 2 330R, 0805 541-330ATR-ND DNP
17 R14 1 47k, 0805 541-47KATR-ND DNP
18 C8, C9 2 DNP, CSMD0805 DNP
DNP, Keep vias free of solder.
19 SwW2 1 EVQ-11LO5R P8079STB-ND Lacon: 1251459
DNP, Keep vias free of solder,
20 SWH1 1 EVQ-11LO5R P8079STB-ND Lacon: 1251459
21 J3, J4, J5, J6 4 6-pin header, TH SAM1029-06-ND DNP: headers enclosed in kit
Keep vias free of solder.
DNP: receptacles enclosed in
22 J3, J4, J5, J6 4 6-pin receptacle, TH SAM1213-06-ND kit.
Keep vias free of solder.
23 TP1T‘P-2P2’ 3 Test point DNP, keep pads free of solder
24 BSL 1 10-pin connector, male, TH HRP10H-ND
25 JTAG 1 14-pin connector, male, TH HRP14H-ND
26 IC1 1 Socket:QFN-24B-0.5-0.1¢c Manuf. Enplas
DNP: Free samples can be
27 IC1 1 MSP430FR2433IRGER ordered in the TI Store
DNP: MS3V-TR1 (32,768kHz/ N DNP: Micro Crystal, enclosed
28 Q2 1 20ppm/12,5pF) depends on application in kit. Keep vias free of solder
green LED, HSMG-C170
29 D1 1 DIODEO805 516-1434-1-ND Avago, Farnell 5790852
30 D3 1 red (DNP), DIODE0805 DNP
31 D2 1 yellow (DNP), DIODE0805 DNP
32 Rubber stand 4 Buerklin: 20H1724 Apply to corners at bottom
off side
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B.9 MSP-TS430DW28

J3 1O Ext_ PWR

RST/NMI
JTAG T - \T
= =13 | ce=m Emox GN
If external supply voltage: T Dt 10nF VCC
remove R8 and add R9 mv Ohm) m M ..L_W
4 3 TDI
2 1 TDO
R9 R8 (14 TSTIVPP
. o0R
N
J5
_H__»N JP1Q
R Y
Socket: Yamaichi
_N\__H_ Type: IC189-0282-042
- o7 80% FE14L SOCK28DW FE14H
o e
2 27
R1,C1,C2 GND 3 P2 2 2 NS 26
not assembled c2 4 VOAW_W._. 2 o5 u)m 25
4
| i 9 6 N FR P12 2 BOOTST R10 -
12pF 4 RST/NMI W wmmm\z_s_ 7 o P .m 2 ol l% — [
QI— . . 2 7
3 9 P21 8 21 —poa 2 9 5 6 RUOR |
0, P22 0 o [P23 9 ] 3 4 RST/NMI
1 ) 1 18 P37 8 L~ BL - 2z
2 3 7
: 1217 5 OR
e =—
- 14 15 2 not assembled
- Ui 32
) R6 If external supply voltage:
SMD-Footprint o remove R11 and add R10 (0 Ohm
—ISTAVPP 1 {57 p7 (28 TDO
—VCCA30 2 | oo pre 2L IDL_
P25 p25 p15 |26 IMS

vsS P14 (25

y:
XOUT M XOUT P1.3 W
S XIN P12

E

el

w

0

w

o
||~ oo|o!

MSP-TS430DW28 Target Socket DW28

TITLE: MSP-TS430DW28

Document Number:

2.0

REV:

Date: 11/14/2006 1:26:04 PM

[ Sheet: 1/1

Figure B-18. MSP-TS430DW28 Target Socket Module, Schematic
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Connector J3__|
External power connector
Remove R8 and jumper R9

Orient Pin 1 of
MSP430 device

Jumper J4

Open to disconnect LED

D1

LED connected to P1.0

Jumper J5

/ Open to measure current

GND

Cl R C2 R2
o o o o

19
o000 000000000

1 p=
i+ 1 \<=8
EEl R [ —
XXy cs (@@
J+4
ooo0o00000OOIOIOGS
14 J1 1 pgm
EEEEEER e
EEEEENe
. RS I
4+ 1
- RS I
= 2= rRen
EEEEEEN R11 ON
EEEEEEE | R I8
J2 2g R7 I

151009

[

0000000
10000000

[

1081

00000
90000

Figure B-19. MSP-TS430DW28 Target Socket Module, PCB

Connector JTAG
For JTAG Tool

Connector BOOTST
For Bootloader Tool
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Table B-10. MSP-TS430DW28 Bill of Materials
Position Ref Des NB%:: Description Digi-Key Part No. Comment
1 C1, C2 0 12pF, SMDO0805 DNP: _C1, C2, Cover holes while
soldering
2 C5 1 100nF, SMD0805
3 Cc7 1 10uF, 10V Tantal Elko B
4 Cc8 1 10nF SMDO0805
5 D1 1 LED3 T1 3mm yellow RS: 228-4991
Micro Crystal MS1V-T1K
6 Q1 0 QUARZ, Crystal 32.768kHz, C(Load) = DNP: Cover holes while soldering
12.5pF
DNP: Headers and receptacles enclosed
with kit. Keep vias free of solder.
7 J1,J2 2 14-pin header, TH male .
: Header
: Receptacle
DNP: Headers and receptacles enclosed
with kit. Keep vias free of solder.
71 2 14-pin header, TH female .
: Header
: Receptacle
8 J3 1 3-Pin Connector, male
9 J4, J5 2 2-Pin Connector, male With jumper
10 BOOTST 0 ML10, 10-Pin Conn., m RS: 482-115 DNP, Cover holes while soldering
11 JTAG 1 ML14, 14-Pin Conn., m RS: 482-121
R1, R2, R6,
12 R7, R8,R9, 4 OR, SMD0805 DNP: R1, R2, R9, R10
R10, R11
13 R3 1 560R, SMD0805
14 R5 1 47K, SMD0805
15 U1 1 SOP28DW socket Yamaichi: 1C189-0282-042
16 u2 0 TSSOP DNP
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B.10 MSP-TS430PW28

JTAG JTAG-Mode selection:
41 113 4-wire JTAG: Set jumpers JP4 to JP9 to position 2-3 GND
ﬁi % RST/NMI 2-wire "SpyBiWire": Set jumpers JP4 to JP9 to position 1-2 _ul
Y D i TCK/SBWTCK
) e THAS 3%@
4 3 TDI J5
2 1 TDO/SBWTDIO
1 Ext_ PWR
v ext w <OOO D
cc
int |1
JP1
2 3 3 3 3
1 RST/SBWTDIO 2 o_ll2 2 s |2
JP2 1 1 1 1
cs JP6 JP7 JP8 JP9
47k I 1
22nF GND
DNP
MSP430F12xx 2
5] TESTISBWICK! [ 11 p17 |28 P1.71D0 14[ ]
VCC430 2 VCC430 2 | voc p16 |27 P16/IDL 13
e P2.5 P25 P15 |28 PLATMS 120
34 GND 4| yss pi4 | 25 P14TCK 1[¢
c3+ S _XOUTIP2.75 | xout p1.3 |-24—B1.3 10 DNP
= 6 —XINP26 6 | N pqp [ 23 P12 9 R2 -
10uF/10V =~ J 7 RST/ISBWTDIO? | RsT P11 2 P11 8 BOOTST
2 P20 81 ppo pro |21 PLO L S o
MK P21 9| F51 poa |20 P24 6] TEST/SBWTCK 7= 28 R3 OR
>0 P22 101 ppp pp3 |19 P23 5 5 5 —
> P3.0 11 p3o P37 |18 P37 4 3 4
M2 P3.1 2 | p31 p3g |1L__P36 3 P1.1 1 ]2 DNP
HEE P3.2 31 P32 P35 16 P35 21
>4 P33 141 p33 p3s (15 P34 1 o DNP
L . . | _RST/SBWTDI(
GNDO J1
u1
Socket: Enplas
OTS-28-0.65-01 P22 1 |
GND
If external supply <o=mmm_
X R1 330R remove R11 and ‘add RT0 (0 Ohm)
D1 o]
green MSP-TS430PW28:
GND JP3 Target Socket Board for MSP430's in PW28 package

TITLE:

MSP-TS430PW28

Document Numbers:

REU:
3.1

Date: 11/15/2007 4:05:56 PM

Sheet: 1/1

Figure B-20. MSP-TS430PW28 Target Socket Module, Schematic
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Connector JTAG Connector BOOTST
For JTAG Tool For Bootloader Tool
- 14 10
Y- XXX YoX Rl 000001
PeREEeEO:2 00000z
Jumper JP1 = TAG BOOTS csn? -
1-2 (int): Power supply from JTAG interface ~ =i : : "
2-3 (ext): External power supply i e _ R7E GNDg\\Connector J5
PO URS IPTRE RS R External power connector
Jumper JP2 gm Jumper JP1 to “ext”
Open to measure current e e
13} . [O]28
. _ _ o o o Jumper JP4 to JP9:
Orient Pin 1 of MSP430 device g - @ 1G4 ut 325 Close 1-2 to debug in Spy-Bi_Wire mode
50 m. o Close 2-3 to debug in 4-wire JTAG mode
o] cig * al — o o
) |89 ] ©0]J2
ol 2%+ 188 25 o
g B e
g s 0T8-28-0.65-01-00 g
= ol B8 Jumper JP3
14/0] TEXAS [elts mper
INSTRUMENTS Open to disconnect LED
MSP-TS430PW28  pif BRI
Rev. 3.1

1~ D1

LED connected to P5.1

Figure B-21. MSP-TS430PW28 Target Socket Module, PCB
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Table B-11. MSP-TS430PW28 Bill of Materials
Pos.(") Ref Des N O Description Digi-Key Part No. Comment
Board

1 c1,c2 0 12pF, SMDO8O05 DNP: C1, C2,, Cover holes
while soldering

2 C3 1 10uF, 10V Tantal Elko B

3 C4 1 100nF, SMD0805

4 C5 0 2.2nF, SMD0805 DNP

5 D1 1 LED green SMD0603

. DNP: Cover holes and
Micro Crystal MS1V-T1K ) ) .

6 Q1 0 QUARZ, Crystal 32.768KkHz, C(Load) = 12.5pF nelght?orlng holes while
soldering
DNP: Headers and
receptacles enclosed with

7 02 2 14-pin header, TH male kit.Keep vias free of solder.
: Header
: Receptacle
DNP: headers and
receptacles enclosed with

71 2 14-pin header, TH female kit.Keep vias free of solder.
: Header
: Receptacle

8 J5, IP1 1 3-Pin Connector , male

JP1, JP4,
8a JP5, JP6, 7 3-Pin Connector , male Jumper on Pos 1-2
JP7, JP8, JP9

9 JP2, JP3 2 2-Pin Connector , male with Jumper

10 BOOTST 0 ML10, 10-Pin Conn. , m RS: 482-115 DNP: Cover holes while
soldering

11 JTAG ML14, 14-Pin Conn. , m RS: 482-121

12 R1, R7 2 330R, SMD0805

12 R2, RR% RS, 0 OR, SMD0805 DNP

14 R4 1 47K, SMD0805

15 U1 1 SOP28PW socket Enplas: OTS-28-0.65-01

(1)

PCB 66 x 79 mm, two layers; Rubber stand off, four pieces
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B.11 MSP-TS430PW28A

JTAG
Py gy BT Ext_PWR
1210 11 RST/NMI
]2 s )
sl- Iz SBWTCK Rl A
A et |5 TS
4 3 101
2 1 TDO/SBWTDIO
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Figure B-22. MSP-TS430PW28A Target Socket Module, Schematic
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Connector JTAG Connector BOOTST
For JTAG Tool For Bootloader Tool
Jumper JP1

1-2 (int): Power supply from JTAG interface
2-3 (ext): External power supply

Jumper JP2 _|
Open to measure current

Orient Pin 1 of MSP430 device —

Jumper JP3
Open to disconnect LED ]

D1 —
LED connected to P1.0

Pg
®|” CSQR2Q OR3 ucc
LN z GND
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© INSTRUMENTS &
Wﬁ-ﬁ MSP-T5438PU28A %)
R1D1 Rev. 1.0 RoHS

Connector J5
External power connector
Jumper JP1 to "ext"

— Jumpers JP4 to JP9
Close 1-2 to debug in Spy-Bi-Wire mode
Close 2-3 to debug in 4-wire JTAG mode

Figure B-23. MSP-TS430PW28A Target Socket Module, PCB (Red)

Note

For bootloader use, the BSL connector and only one of the resistors R2 or R3 need to be populated. If
the board is supplied internally, R3 (0 Q) must be assembled. If the board is supplied externally, R2 (0
Q) must be assembled, and R3 must be removed.
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Table B-12. MSP-TS430PW28A Bill of Materials
Position Ref Des NB%:: Description Digi-Key Part No. Comment
1 C1,C2 0 12pF, SMD0805 DNP
2 C5 1 2.2nF, SMD0805
3 C3 1 10uF, 10V, SMD0805
4 C4, C6, 2 100nF, SMD0805 478-3351-2-ND
5 D1 1 green LED, SMD0805 P516TR-ND
DNP: Headers and receptacles enclosed
6 J1, J2 14-pin header, TH with kit. Keep vias free of solder:
(Header and Receptacle)

J5, JP1,

JP4, JP5, . Place jumper on 1-2 of JP4-JP9 Place
7 JP6. JPT7. 8 3-pin header, male, TH SAM1035-03-ND on 1-2 on JP1

JP8, JP9

JP2, JP3 2 2-pin header, male, TH SAM1035-02-ND Place jumper on header

Jumper 15-38-1024-ND see Pos 7 an 8
10 JTAG 1 }‘;p'” connector, male, | on141-ND
11 BOOTST 0 DNP Keep vias free of solder
Micro Crystal MS3V
12 Q1 0 Crystal 32.768kHz, C(Load) = DNP: keep vias free of solder
12.5pF

13 R1, R7 2 330 Q, SMD0805 541-330ATR-ND
14 R2, sg’RS‘ 0 0 Ohm, SMD0805 541-000ATR-ND DNP R2, R3,R5, R6
15 R4 1 47k Q, SMD0805 541-47000ATR-ND
16 U1 1 Socket: OTS-28-0.65-01 Manuf.: Enplas
17 PCB 1 63.5 x 64.8 mm 2 layers

Adhesive Approximately 6mm width, | for example, 3M Bumpons .
18 plastic feet 4 2mm height Part No. SJ-5302 Apply to corners at bottom side
19 MSP430 2 MSP430G2553IPW28 DNP: enclosed with kit, supplied by TI
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Figure B-24. MSP-TS430RHB32A Target Socket Module, Schematic
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Connector JTAG
For JTAG Tool

Jumper JP1 _|

Open to measure current

Jumper JP4 to JP9
Close 1-2 to debug in Spy-Bi-Wire mode
Close 2-3 to debug in 4-wire JTAG mode

Jumper JP3

1-2 (int): Power supply from JTAG interface
2-3 (ext): External power supply

Connector J5
External power connector
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Jumper JP3 to “ext”

| D1
LED connected to P1.4

L Jumper JP2
Open to disconnect LED

Orient Pin 1 of MSP430 device

Figure B-25. MSP-TS430RHB32A Target Socket Module, PCB
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Table B-13. MSP-TS430RHB32A Bill of Materials
No. per o ..
Pos. Ref Des Board Description Digi-Key Part No. Comment
1 PCB 1 76.9 x 67.6 mm MSP-TS430RHB32A Rev. 1 |2 layers, red solder mask
2 D1 1 green LED, DIODE0805 P516TR-ND
3 JP1, JP2 2 2-pin header, male, TH SAM1035-02-ND place jumper on header
4 JP3, JP4, 7 3-pin header, male, TH SAM1035-03-ND place jumpers on pins 1-2
JP5, JP6, (SBW)
JP7, JP8, JP9
5 R1, R4 2 OR, 0805 541-0.0ATR-ND
C8 1 2.2nF, CSMD0805 490-1628-2-ND
R6,R8,R9, |8 10k, 0805 311-10KARTR-ND
R10, R11,
R12, R13,
R14
8 C12 1 10uF, CSMD0805 445-1371-2-ND
9 R2 1 20k/0.1%, 0805 P20KDACT-ND
10 R5 1 47K, 0805 311-47KARTR-ND
11 C13,C14 2 100nF, CSMD0805 311-1245-2-ND
12 R3 1 330R, 0805 541-330ATR-ND
13 C9 1 470nF, CSMD0805 445-1357-2-ND
14 J1,J2,J3,J4 |1 8-pin header, TH SAM1029-08-ND DNP: headers and
receptacles, enclosed with kit.
Keep vias free of solder.
15 J1,J2,J3,44 |1 8-pin receptable, TH SAM1213-08-ND DNP: headers and
receptacles, enclosed with kit.
Keep vias free of solder.
16 JTAG 1 14-pin connector, male, TH HRP14H-ND
17 U1 1 Socket QFN11T032-003 Manuf.: Yamaichi
18 U1 1 MSP430i2041TRHB DNP: enclosed with kit.
Is supplied by TI
19 J5 1 3-pin header, male, TH SAM1035-03-ND
20 Rubber stand |4 Buerklin: 20H1724 apply to corners at bottom
off
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B.13 MSP-TS430DA38

JTAG
JTAG-Mode selection: GND
WH l$ RST/NMI 4-wire JTAG: Set jumpers JP4 to JP9 to position 2-3
10| 9 -wire " iWire"-Set jumpers JP4 to JP9 to position 2-1
8 > TCKISBWICK 2-wire "SpyBiWire":S€et Jump p
6l 215 TMS
4 3 1Dl 3%2%1 13
2 1 TDO/SBWTDIO ©
TEST/SBWTCK Ext_PWR
Vi ext w VCC
cc o .
int _Jj1 |
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= R1
GND _H_ 330R RS
i JTAG >—p3 4 3 || 47k ce 3 3 3 3
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> 9 P42 9 P4.1  Yamaichi P4.4 20 P43 20 <
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e o J1 i —
yellow = GND
i JP3 If external supply <o_,m%m“
GND remove R11 and ‘add RT0 (0 Ohm)

MSP-TS430DA38:
Target Socket Board for MSP430F2247IDA
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Document Number:
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1.3

Date: 6/18/2008 11:04:56 AM
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Figure B-26. MSP-TS430DA38 Target Socket Module, Schematic
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Connector JTAG Connector BOOTST
For JTAG Tool For Bootloader Tool
114 18 f——mr P
Jumper JP1 roo.ooom Fooo. (
1-2 (int): Power supply from JTAG interface L aoe
2-3 (ext): External power supply ] ; BOOTS
! T = Jumpers JP4 to JP9

D1
LED connected to P1.0

Jumper JP3
Open to disconnect LED

Jumper JP2 __|
Open to measure current

Connector J3 __|
External power connector
Jumper JP1 to "ext"

0000000COOOOOOOOOOS
20 25 12 30 35

38

Close 1-2 to debug in Spy-Bi-Wire mode
Close 2-3 to debug in 4-wire JTAG mode

— 1 Orient pin 1 of MSP430 device

Figure B-27. MSP-TS430DA38 Target Socket Module, PCB
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Table B-14. MSP-TS430DA38 Bill of Materials
Pos. Ref Des NB%aI:Zr Description Digi-Key Part No. Comment
1 C1,C2 0 12pF, SMD0805 DNP
2 c7 1 10uF, 10V, Tantal Size B 511-1463-2-ND
3 C5 1 100nF, SMD0805 478-3351-2-ND
4 C8 0 2.2nF, SMD0805 DNP
5 D1 1 green LED, SMD0603 475-1056-2-ND
DNP: headers and
receptacles enclosed with
6 02 0 19-pin header, TH kit.Keep vias free of solder.
SAM1029-19-ND : Header
SAM1213-19-ND : Receptacle

J‘jP‘JSPTJP‘gP“ Place jumpers on headers

7 .JP7: JP8: 8 3-pin header, male, TH SAM1035-03-ND .JP1: JP4,JP5, JP6, JP7, JPS,
JPY" JP9; Pos 1-2

8 JP2, JP3 2 2-pin header, male, TH SAM1035-02-ND Place jumper on header
9 9 Jumper 15-38-1024-ND Place on: JP1 - JP9; Pos 1-2
10 JTAG 1 14-pin connector, male, TH HRP14H-ND
11 BOOTST 0 10-pin connector, male, TH DNP: Keep vias free of solder
12 Q1 0 Crystal gﬂzi?;gﬁﬁjaémg;xm;sw DNP: Keep vias free of solder
13 R1, R3 2 330 Q, SMD0805 541-330ATR-ND
14 R10, R11 0 0 Q, SMD0805 541-000ATR-ND DNP
15 R5 1 47k Q, SMD0805 541-47000ATR-ND
16 u1 1 Socket: IC189-0382--037 Manuf.: Yamaichi
17 PCB 1 67 x 66 mm 2 layers
18 P/-I\:;?Csif\gzt 4 ~6mm width, 2mm height ?;;ﬁaoﬁgliszl\(/)lfumpons gzgly to corners at bottom
19 MSP430 2 MSP430F2274IDA Eu'\:)z:lieegcblgs'l"ald ik
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B.14 MSP-TS430QFN23x0

JTAG
14 [ ]as GND
12]o RST/NMI
of- ZIs -
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Socket: Enplas
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R1330R
D1 N P22 0@ | 1
green GND
L Jp3
GND If external supply voltage:
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MSP-TS430F 23xQ
Target Socket Board tfor MSP430F23x@IRHA

TITLE: MSP-TS4308F23x0

Document Number:

REV:
2.2

Date: 3/05/2007 0S:31:46a

[Sheet: 1/1

Figure B-28. MSP-TS430QFN23x0 Target Socket Module, Schematic
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Connector JTAG Connector BOOTST
For JTAG Tool For Bootloader Tool
O YT TIIYY O
Jumper JP1 0000000 [ XXX X ¥
1-2 (int): Power supply from JTAG interface p1
JTAG BOOTST
- . - n nRE
2-3 (ext): External power supply S“S:tc . | . o Connector J5
“int [] [0C0oeoeeeeeee o g External power connector
Jumper JP2 __| L, cm @ v 3w Jumper JP1 to "ext"
Open to measure current \g 7 7
| e® |30
Orient Pin 1 of MSP430 device — | s [e o
> ° °
Jumper JP3 — | 519 o
Open to disconnect LED RO : :
| 018 (@ i )
D1~ 100 (®]21
LED connected to P1.0 . 73
c2m mcCcl 32 u1
mHeeoo oo0o0o000000
o | 171 15 20
. A TexAs
INSTRUMENTS
O MSP-TS430F 23x8 Rev. 2.2 O

Figure B-29. MSP-TS430QFN23x0 Target Socket Module, PCB

Note

For bootloader use, the BSL connector and only one of the resistors R2 or R3 need to be populated. If
the board is supplied internally, R3 (0 Q) must be assembled. If the board is supplied externally, R2 (0
Q) must be assembled, and R3 must be removed.
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Table B-15. MSP-TS430QFN23x0 Bill of Materials
Pos. Ref Des A (67 Description Digi-Key Part No. Comment
Board
1 C1,C2 0 12pF, SMD0805 DNP
2 C3 1 10uF, 10V, Tantal Size B 511-1463-2-ND
3 C4 1 100nF, SMD0805 478-3351-2-ND
4 C5 1 10nF, SMD0805 478-1383-2-ND
5 D1 1 green LED, SMD0603 475-1056-2-ND
DNP: headers and
receptacles enclosed with
6 J1,J2,J3, Ja 0 10-pin header, TH kit.Keep vias free of solder.
SAM1034-10-ND : Header
SAM1212-10-ND : Receptacle
7 J5, JP1 2 3-pin header, male, TH SAM1035-03-ND l'Z':SC? _J;mper on header JP1;
JP2, JP3 2 2-pin header, male, TH SAM1035-02-ND Place jumper on header
3 Jumper 15-38-1024-ND Place on: JP1, JP2, JP3
10 JTAG 1 14-pin connector, male, TH HRP14H-ND
11 BOOTST 0 10-pin connector, male, TH DNP: Keep vias free of solder
Micro Crystal MS1V-T1K . .
12 Q1 0 Crystal 32.768KkHz, C(Load) = 12.5pF DNP: Keep vias free of solder
13 R1 1 330 Q, SMD0805 541-330ATR-ND
14 R2, R3 0 0 Q, SMD0805 541-000ATR-ND DNP
15 R4 1 47k Q, SMD0805 541-47000ATR-ND
16 U1 1 Socket: QFN-40B-0.5-01 Manuf.: Enplas
17 PCB 1 79 x 66 mm 2 layers
Adhesive - . . for example, 3M Bumpons Apply to corners at bottom
18 Plastic feet 4 6mm width, 2mm height | 5. No. 54-5302 side
19 MSP430 2 MSP430F2370IRHA DNP: enclosed with kit
supplied by TI
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B.15 MSP-TS430RSB40

JTAG JTAG-Mode selection:
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Figure B-30. MSP-TS430RSB40 Target Socket Module, Schematic
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Connector BOOTST
For Bootloader Tool

Hardware
Connector JTAG
For JTAG Tool
10 | BS
XX eeo00
Jumper JP1 © oooé oooooé ©
1-2 (int): Power supply from JTAG interface JTAG BOOTS'ﬁj; pnz pna

2-3 (ext): External power supply

Jumper JP2—
Open to measure current

Orient Pin 1 of MSP430 device—

Jumper JP3
Open to disconnect LED

D1

JP1
€ “JTAG
Uc ~
1N @SB
/g 40 T%
em gl g mee TRLO
R4 ca ez BRE
[ ]
o o
J1 c4 Cid

o o

cc

GND

GND
J5

EEEEE

“
JpP8 JP7 JP6 JP5 JP

~ o~

:

JPS

r7E

“ “ -

Jp2
31

| _— Connector J5
External power connector
Jumper JP1 to "ext"

| Jumpers JP4 to JP9
Close 1-2 to debug in Spy-Bi-Wire mode
Close 2-3 to debug in 4-wire JTAG mode

1 30
ﬁ bS] bS}
@ YY) v z CE
o0
5 5,0 00 cs
$38 K 333 »
oo
o0
@ LIIL]
10 RS 21
© © g ucca
102 v DUI0 W
g & e op Cg; GND o
O . TEXAS CEING)
INSTRUMENTS MSp-TS430RSB40  Rev. 1.2

LED connected to P1.0

Figure B-31. MSP-TS430RSB40 Target Socket Module, PCB

Note

For bootloader use, the BSL connector and only one of the resistors R2 or R3 need to be populated. If
the board is supplied internally, R3 (0 Q) must be assembled. If the board is supplied externally, R2 (0

Q) must be assembled, and R3

must be removed.
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Table B-16. MSP-TS430RSB40 Bill of Materials
Pos. Ref Des No. Per Board Description Digi-Key Part No. Comment
1 C1,C2 0 12pF, SMD0805 DNP: C1, C2
2 Cs, %71’2010’ 3 10uF, 10V, SMD 0805 445-1371-1-ND DNP C12
3 c4, 8161 cs, 3 100nF, SMD0805 311-1245-2-ND DNP C11
C5 1 2.2nF, SMD0805
Cc9 1 470nF, SMD0805
D1 1 green LED, SMD0805 P516TR-ND
DNP: headers and receptacles
enclosed with kit. Keep vias
7| 1,2, 03, J4 4 10-pin header, TH free of solder.
: Header
: Receptacle
DNP: headers and receptacles
enclosed with kit. Keep vias
71 4 10-pin header, TH free of solder.
: Header
: Receptacle
JP1, JP4,JP5, 4 o
8 | JP6, JP7, JPS, 9 3-pin header, male, TH SAM1035-03-ND Jumper: 10§ o ‘f_’j;’gmo' 23
JP9, J5, JP10
9 JP2, JP3 2 2-pin header, male, TH SAM1035-02-ND place jumper on header
10 JTAG 1 14-pin connector, male, TH HRP14H-ND
11 BOOTST 0 10-pin connector, male, TH DNP. Keep vias free of solder
QFN-40B-0.4_
12 U1 1 ENPLAS_SOCKET Enplas
Micro Crystal MS3V-T1R DNP: Q1. Keep vias free of
13 Q1 0 Crystal 32.768kHz, C(Load) = 12.5pF solder
Place on: JP1, JP2, JP3, JP4,
15 10 Jumper 15-38-1024-ND JP5. JP6. JP7. JP8. JP9. JP10
16 R1,R7 2 330R SMD0805
R2, R3, R5,
17 R86, R8, R9, 3 OR SMD0805 DNP R2, R3, R5, R6
R10
18 R4 1 47k SMD0805
19 MSP430 2 MSP430F5132 DNP: enclosed with kit. Is
supplied by Tl
Rubber stand select appropriate; for example, .
20 off 4 Buerklin: 20H1724 apply to corners at bottom side
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Figure B-32. MSP-TS430RHA40A Target Socket Module, Schematic

JTAG JTAG-Mode selection:
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Connector JTAG
For JTAG Tool
Jumper JP1

1-2 (int): Power supply from JTAG interface
2-3 (ext): External power supply

Jumper JP2 —{
Open to measure current

@ TEXAS MSP-TS43BRHA40A @
INSTRUMENTS Rev. 1.8 RoHS

Connector BOOTST
For Bootloader Tool

Connector J5
External power connector
Jumper JP1 to "ext"

Jumpers JP4 to JP9
Close 1-2 to debug in Spy-Bi-Wire mode
Close 2-3 to debug in 4-wire JTAG mode

D1
LED connected to P1.0

Jumper JP3
Open to disconnect LED

Orient Pin 1 of MSP430 device

Figure B-33. MSP-TS430RHA40A Target Socket Module, PCB
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Table B-17. MSP-TS430RHA40A Bill of Materials
Position Ref Des NB%aprilr Description Digi-Key Part No. Comment
1 C1,C2 0 12pF, SMD0805 DNP: C1, C2
2 C5 0 2.2nF, SMD0805 DNP C12
3 C3,C7 2 10uF, 10V, SMD0805 5 DNP C11
4 C4, C6 2 100nF, SMD0805 478-3351-2-ND
5 C9 1 470nF, SMD0805
6 D1 1 green LED, SMD0805 P516TR-ND
DNP: headers and receptacles enclosed
.42, 3, ' with kit. Keep vias free of solder.
7 4 4 10-pin header, TH - Header
: Receptacle
DNP: headers and receptacles enclosed
with kit. Keep vias free of solder.
71 4 10-pin header, TH .
: Header
: Receptacle
J5, JP1,
JP4, JP5, . Place jumper on 1-2 of JP4-JP9; Place
8 JPG. JP7, 8 3-pin header, male, TH SAM1035-03-ND on 1-2 on JP1
JP8, JP9
JP2, JP3 2-pin header, male, TH SAM1035-02-ND place jumper on header
10 Jumper 15-38-1024-ND see Pos 8 an 9
1 JTAG 1 14-pin con_rljlc_eictor, male, HRP14H-ND
12 BOOTST 0 10-pin con_lr_lfictor, male, DNP. Keep vias free of solder
13 U1 1 Socket: QFN-40B-0.5-01 Manuf.: Enplas
Micro Crystal MS3V-T1R
14 Q1 0 Crystal 32.768kHz, C(Load) = |DNP: Q1. Keep vias free of solder
12.5pF
15 R1,R7 2 330R SMD0805 541-330ATR-ND
R2, R3, R5, .
16 R6. RS, RO, 2 0 Ohm, SMD0805 541-000ATR-ND DNP:R2, R3, R5, R6
17 R4 1 47k SMD0805
18 PCB 1 79 x 66 mm 2 layers
Rubber select appropriate;
19 stand off 4 for example, Buerklin: | apply to corners at bottom side
20H1724
20 MSP430 2 MSP430N5736IRHA DNP: enclosed with kit. Is supplied by Tl
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Q1,C1,C2

not assembled
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B.17 MSP-TS430DL48

Figure B-34. MSP-TS430DL48 Target Socket Module, Schematic
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Connector JTAG Connector BOOTST
For JTAG Tool For Bootloader Tool
[——= 'ﬂl 10 | r, )
POOEOOOO e Jumper JP2
06 06O 1-2 (int): Power supply from JTAG interface

Jumper J5
~
Open to measure current

Connector J3 _ |
External power connector
Jumper JP2 to "ext"

2-3 (ext): External power supply

JTAG 5 mBOOTST

int

Vee
ext
4 D1
8 LED connected to P1.0
000000000000 ‘_1
000000000000
) U1 L Jumper J4
T Open to disconnect LED
000000000000
Q00000000000

|
Orient pin 1 of MSP430 device

Figure B-35. MSP-TS430DL48 Target Socket Module, PCB
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Table B-18. MSP-TS430DL48 Bill of Materials
No. per o ..
Pos. Ref Des Board Description Digi-Key Part No. Comment
1 C1,C2 0 12pF, SMD0805 DNP
2 C4,C7 2 10uF, 10V, Tantal Size B 511-1463-2-ND
3 C3,C5 2 100nF, SMD0805 478-3351-2-ND
4 C8 1 10nF, SMD0805 478-1383-2-ND
5 D1 1 yellow LED, TH, 3mm, T1 511-1251-ND
DNP: Headers and
receptacles enclosed with
6 02 0 24-pin header, TH kit.Keep vias free of solder.
SAM1034-12-ND : Header
SAM1212-12-ND : Receptacle
. Place jumper on header JP1;
7 J3, JP1, JP2 2 3-pin header, male, TH SAM1035-03-ND Pos 1-2. DNP: JP2
8 J4, J5 2 2-pin header, male, TH SAM1035-02-ND Place jumper on header
9 3 Jumper 15-38-1024-ND Place on: JP1, J4, J5
10 JTAG 1 14-pin connector, male, TH HRP14H-ND
11 BOOTST 0 10-pin connector, male, TH DNP: Keep vias free of solder
Micro Crystal MS1V-T1K . .
12 Q1 0 Crystal 32.768KkHz, C(Load) = 12.5pF DNP: Keep vias free of solder
13 R3 1 560 Q, SMD0805 541-560ATR-ND
14 Ra, RO R, 2 0 Q, SMD0805 541-000ATR-ND DNP: R6, R7
15 R5 1 47k Q, SMD0805 541-47000ATR-ND
16 U1 1 Socket: IC51-1387 KS-15186 Manuf.: Yamaichi
17 PCB 1 58 x 66 mm 2 layers
Adhesive - . . for example, 3M Bumpons Apply to corners at bottom
18 Plastic feet 4 6mm width, 2mm height | b, No. SU.5302 side
19 MSP430 2 MSP430F4270IDL DNP: Enclosed with kit
supplied by TI
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B.18 MSP-TS430PT48

sL If external supply voltage:
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Figure B-36. MSP-TS430PT48 Target Socket Module, Schematic
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1-2 (Debugger): Power supply from JTAG interface
2-3 (External): External power supply

Connector J2
External power connector

Jumper J1 to External ™

Jumpers JP5 to JP10
Close 1-2 to debug in Spy-Bi-Wire mode =
Close 2-3 to debug in 4-wire JTAG mode

Jumper JP1
Open to measure current

Jumpers JP11 and JP12

Open to disconnect LEDs D1 and D2 ——|

D1, D2

LEDs connected to P1.0, P1.1 — | |

Jumper J1

Connector JTAGConnector BSL

BSL Interface Switches
Select which BSL interface to
connect to connector BSL

12C pullup enable switch
Switch on to connect
12C pullup resistors

For JTAG tool  For bootloader tool
Sour ce[o o o 1
»[o ofF] ] Ly o ]
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+— Orient pin 1 of MSP430 device

Figure B-37. MSP-TS430PT48 Target Socket Module, PCB
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Table B-19. MSP-TS430PT48 Bill of Materials
Ref Des o Value Description el Part Number Manufacturer
Board Reference
IPCB 1 Printed circuit board MCU061 Any
Header(Shrouded), Header, 2.54mm,
BSL 1 2.54mm, 5x2, Gold. TH 5x2, TH AWHW-10G-0202-T Assman WSW
CAP, CERM, 1100 pF, 50
C5 1 1100pF V. +/- 5% COG/NPO, 0805 0805 GRM2165C1H112JA01D |MuRata
CAP, CERM, 0.1 yF, 50V,
C6 1 0.1uF +1- 10%, X7R, 0805 0805 GRM21BR71H104KAO01L |MuRata
CAP, CERM, 10 yF, 16 V,
Cc7 1 10uF +/-10%, X5R, 0805 0805 0805YD106KAT2A AVX
D1 1 Green LED, Green, SMD LED_0805 APT2012LZGCK Kingbright
D2 1 Blue LED, Blue, SMD LED_0805 150080BS75000 Wurth Elektronik
H5, H6, H7, Bumpon, Cylindrical,
He 4 0.312 X 0.200, Black Black Bumpon SJ61A1 3M
Socket, QFP-48, 0.5 mm | Socket, QFP-48, Yamaichi
IC1 L Pitch 0.5 mm Pitch IC357-0484-142P-2 Electronics
J1, J2, JP5,
JP6, JP7, Header, 100mil, 3x1, Gold,
JP8. JPO. 8 TH 3x1 Header TSW-103-07-G-S Samtec
JP10
J3, J4, J5, Header, 100mil, 12x1,
6 4 Gold, TH 12x1 Header TSW-112-07-G-S Samtec
J3A, J4A, Receptacle, 2.54mm, Receptacle, Sullins Connector
J5A, JBA 4 12x1, Gold, TH 2.54mm, 12x1, TH PPPC121LFBN-RC Solutions
JP1, JP11, 3 Header, 100mil, 2x1, Gold, 2%1 Header TSW-102-07-G-S Samtec
JP12 TH
Header (shrouded), 100 7x2 Shrouded Sullins Connector
JTAG ! mil, 7x2, Gold, TH Header SBH11-PBPC-DO7-ST-BK | 51utions
0,
R1 1 330 P 330, 5%, 0125 W, | gg05 CRCWO805330RINEA | Vishay-Dale
0,
R2 1 200 e 200, 5%, 0125 W, | gg05 CRCWO805200RINEA | Vishay-Dale
R3, R10, o
R19, R20, 5 0 RES, 0, 5%, 0.125 W, 0805 CRCWO08050000Z0EA Vishay-Dale
0805
R21
0,
R7 1 47k 55085 47k, 5%, 0.125 W, 0805 CRCWO080547K0JNEA Vishay-Dale
0,
R16, R17 2 4.7k (I?SEOSS 4.7k 5%, 0.125W, 0805 CRCWO08054K70JNEA Vishay-Dale
SH-J1, SH-
JP1, SH-
JP5, SH-
JP6, SH-
JP7, SH- Shunt, 100mil, Gold SNT-100-BK-G .
JP8. SH- 10 1x2 plated, Black Shunt Alternate part number: Samtec
JP9. SH- 969102-0000-DA
JP10, SH-
JP11, SH-
JP12
Switch, SPST-NO, Off- .
SW1, SW2 2 Mom. 0.02 A, 15 VDC, TH 6x6mm EVQ-11A04M Panasonic
SW3, SW4, Switch, DPST, Slide, Off- .
SW5 3 On. 1 Pos, 0.15A, 30V, TH 9.65x7.12mm 78F01T Grayhill
CAP, CERM, 12 pF, 50 V,
C8, C9 0 12pF +/-5% COG/NPO, 0805 0805 C0805C120J5GACTU Kemet
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Table B-19. MSP-TS430PT48 Bill of Materials (continued)
Ref Des o Value Description el Part Number Manufacturer
Board Reference
FID1, FID2, Fiducial mark. There is
FID3 0 nothing to buy or mount. N/A N/A N/A
Q1A 0 Crystal, 4MHz, 18 pF, TH |11.5x5mm 9B-4.000MAAJ-B TXC Corporation
Crystal, 32.768 kHz, 1.4x1.4x5.0mm MS3V-T1R 32.768KHZ .
Q1B 0 12.5pF, SMD SMD +-20PPM 12.5PF Micro Crystal AG
0,
R4, R8, R9 0 0 (?&IEEO% 0, 5%, 0.125 W, 0805 CRCWO08050000Z0EA Vishay-Dale
0,
R13 0 47k 55085 47k, 5%, 0.125 W, 0805 CRCWO080547K0JNEA Vishay-Dale
TP1, TP2, Test Point, Miniature, Black miniature
TP3, TP4 0 Black Black, TH testpoint 5001 Keystone
Test Point, Miniature, Black miniature
TP5, TP6 0 Black, TH testpoint 5001 Keystone
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B.19 MSP-TS430PT48A

4

EXLPWR
vee sL If external supply voltage:
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BsL Rx R19 TAG = - TESTSBWICK 7 | g UART BSL Connection
o 1. ol GND E 5 sws
BSL SDA_BSL TX R20 1 i1 RST/NMI BSL RX 3
o 1 0 7z BSL SDA BSLTX T
BSL SCL R21 [ s | o 7 TCKISBWTCK R3
0 o le 5 TS )
3 O £
I = .
1 TOOSBITOI0 o NP 12C BSL Connection
1L swa
i = BSLSCL 1 2 BSL SCLove
ext 3 GND BSLSDA 4 BSL_SDA,
2 vee i
vee 1 0
i TISBWTCK1
" TESTISBWTCK 12C Pullups
SW3 R, _BSLSDA
Ve Curent P9 P10 PS5 Jpe d P8 - BSLSCL
Measurement JTAG > 2 3 sw2 3 3 3 3 47K
2 TESTISBWTCK 2 | RsTisBugDI 2 P17TDO 2 P16/TDL 2 P15TMS 2 P14TCK
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Customer Note o B
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XNed  ‘pup XN e pvee vee 1 36P27/UCBISTE
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GND ol SEBl-[BEB ]|
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| Orderable: MSP-TSA30PTAGA Designed for. PUblc Release TMiod. Dale: 0/12/2018
= TD# _NA Project Tille: MSP-TS430PT4BA Texas
oVss BT Number: MCUOZ6 __[Rev. A | Sheet Tile: INSTRUMENTS
Texas Instruments andlor its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not SVN Rev: _Version control disabled | Assembly Variant:_001 [Sheet: 1_of 2
warrant that this design will meet the specifications, will be sulable for your application or fit for any particular purpose, or vil operate in an implementation. Texas Insiruments andior its Drawn B File: MCUD4GA D [Size. B
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Figure B-38. MSP-TS430PT48A Target Socket Module, Schematic
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For Bootloader Tool

BSL Interface Switches
Select which BSL interface to
connect to connector BSL

12C pullup enable switch
Switch On to connect
12C pullup resistors

Orient Pin 1 of

MSP430 device

Jumper J1
-2 (Debugger): Power supply from JTAG Interface Connector JTAG Connector BSL
2-3 (External): External power supply For JTAG Tool
External povf/:e?'ngc?:rtlzrc:ozr S-Ourée " o n° B _--/
Jl-!.‘ el &
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T ESE(TJIEI er NHI;III 126 BSL Intf.
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Close 1-2 to debug in Spy-Bi-Wire mode —| o g IS 3
Close 2-3 to debug in 4-wire JTAG mode W P oy i R
ki Texas INSTRUMENTS O ) =
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Open to measure current RESET Im (XXX [m]s2
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=] iﬁlzl \‘—’f 1c1 et s
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2 & . - oy
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= ‘ & 4p)|
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Open to disconnect LEDs D1 and D2 t——1{z4  seu  tei2 a7
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Qi[j 'vEII
LEDs connected to P1.0, P4.7 1] For avaluation only; not FCC approvad for rasale.
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Figure B-39. MSP-TS430PT48A Target Socket Module, PCB
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Table B-20. MSP-TS430PT48A Bill of Materials
Ref Des Quantity Value Description RPackage Part Number Manufacturer
eference
IPCB 1 Printed Circuit Board MCU046 Any
Header(Shrouded), Header, 2.54mm,
BSL 1 2.54mm, 5x2, Gold. TH 5x2, TH AWHW-10G-0202-T Assman WSW
CAP, CERM, 1100 pF, 50
C5 1 1100pF V. +/- 5%, COG/NPO, 0805 0805 GRM2165C1H112JA01D |MuRata
CAP, CERM, 0.1 uF, 16 V,
C6 1 0.1uF +1- 10%, X7R, 0603 0603 C0603X104K4RACTU Kemet
CAP, CERM, 10 uF, 16V,
Cc7 1 10uF +/-10%, X5R, 0805 0805 0805YD106KAT2A AVX
CONNT1,
CONNZ2, Header, 100mil, 12x1,
CONNG3, 4 Gold, TH 12x1 Header TSW-112-07-G-S Samtec
CONN4
CONNS5,
CONNG, Receptacle, 2.54mm, Receptacle, Sullins Connector
CONN7, 4 12x1, Gold, TH 2.54mm, 12x1, TH PPPC121LFBN-RC Solutions
CONNS8
D1 1 Green LED, Green, SMD LED_0805 APT2012LZGCK Kingbright
D2 1 Blue LED, Blue, SMD LED_0805 150080BS75000 Wurth Elektronik
H1, H2, H3, Bumpon, Cylindrical,
Ha 4 0.312 X 0.200, Black Black Bumpon SJ61A1 3M
Socket, QFP-48, 0.5 mm | Socket, QFP-48, Yamaichi
IC1 ! Pitch, www.yamaichi.com |0.5 mm Pitch IC357-0484-142P-2 Electronics
J1, J2, JP5,
JP86, JP7, Header, 100mil, 3x1, Gold,
JP8. JPO. 8 TH 3x1 Header TSW-103-07-G-S Samtec
JP10
JP1, JP11, 3 Header, 100mil, 2x1, Gold, 2%1 Header TSW-102-07-G-S Samtec
JP12 TH
Header (shrouded), 100 7x2 Shrouded Sullins Connector
JTAG ! mil, 7x2, Gold, TH Header SBH11-PBPC-DO7-ST-BK |5 utions
RES, 330, 5%, 0.125 W, .
R1 1 330 AEC.-Q200 Grade 0, 0805 0805 CRCWO0805330RJNEA Vishay-Dale
RES, 200, 5%, 0.125 W, .
R2 1 200 AEC.Q200 Grade 0, 0805 0805 CRCWO0805200RJNEA Vishay-Dale
R3, R10
) . RES, 0, 5%, 0.333 W, )
R1%2I§20, 5 0 AEC.Q200 Grade 0, 0805 0805 CRCWO08050000Z0EAHP |Vishay-Dale
RES, 47 k, 5%, 0.125 W, )
R7 1 47k AEC.Q200 Grade 0, 0805 0805 CRCWO080547KOJNEA Vishay-Dale
RES, 4.7 k, 5%, 0.125 W, )
R16, R17 2 4.7k AEC.Q200 Grade 0, 0805 0805 CRCWO08054K70JNEA Vishay-Dale
SH-J1, SH-
JP1, SH-
JP5, SH-
JP6, SH-
JP7, SH- Shunt, 100mil, Gold SNT-100-BK-G .
JP8. SH- 10 1x2 plated, Black Shunt Alternate part number: Samtec
JP9. SH- 969102-0000-DA
JP10, SH-
JP11, SH-
JP12
Switch, SPST-NO, Off- .
SW1, SW2 2 Mom. 0.02 A, 15 VDC, TH 6x6mm EVQ-11A04M Panasonic
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Table B-20. MSP-TS430PT48A Bill of Materials (continued)
Ref Des Quantity Value Description RZ 12:_(:[?; Part Number Manufacturer
SW;NS5W4' 3 g"r‘]”itﬁhﬁgﬁﬁ ;:f’gé\?ffT'H 9.65x7.12mm 78F01T Grayhill
"N o B L0t NSRRI oyt
C8, C9 0 12pF fﬁz"/SEC%'\(A;/ljlggFoggsv 0805 C0805C120J5GACTU Kemet
C10 0 1uF Sf?O%E}?(';AR1 OUGF('JSSO v 0603 GRM188R61H105KAALD |MuRata
o T T
I3, j‘é’ IS, 0 gif‘dcfe{i_imom"' 12x1, 12x1 Header TSW-112-07-G-S Samtec
Q1A 0 Crystal, 4 MHz, 18 pF, TH |11.5x5mm 9B-4.000MAAJ-B TXC Corporation
e | o
R4, R8, R9 0 0 EE?}-QOZSB/OGora?:jB)eSOWOBO5 0805 CRCWO08050000Z0EAHP |Vishay-Dale
R13 0 47k EECS)-SZOI(O gf‘a’doe.102,50\é\(l)’5 0805 CRCWO080547K0JNEA Vishay-Dale
s TP | 0 Test Port. Miiture, - |Black Miniaure | o, Keystone
TP5, TP6 ’
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B.20 MSP-TS430RGZ48B

UCC
JP10
7TAG R7330R , JPS L, JP6 LJP7 ,JP8 13P9 1. < sBu o
14113 2| 2 2 2 2 2 0 1%7%3% 9
2], ofit RST/NMI [ 3] 3 3 3 3 sfC <- JTAG ” .
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8 7 TCK
l- —Is THS
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2 1
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— DNP r- 02588 -1
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16 P1.3 16 lpia/mee  paasen_uceaTxo/en_ucaismo |33 331, C11 100nF
17 P1.4 17 ) p14/70.3 oucez |32 DUCCR2 11
18 18 | pis/Ten4 ouss2 | 31 GND 31 LL] 1
19 19 | poemmciisceorr  paavon_wsscis.. |30 €l 1
20 20 | p17/1e00 P4.2/PM_UCBLSOML 29 291 SND
21 21 | p27/uceesTE/uchecLk  Pe.a/P_UCBASIND/ ... |28 281,
22 22 | p3.0/UcBesIMO/UCBBSDA  P4.0/PH_UCBISTE /. |27 27 1,
p2 GND 23 23 | p3.1/UcB@SOMI/UCBRSCL P3.4/UCABRXD/UckasoNT |26 26
24 24 | pa.2/uceecLi/uchesTe pa.3/ucreTxD/UcAastno |25 251,
AN — L
GND X R3 J2 FE12-1-3
bi 390 P1.0 MSP430F 534X
gocke: . MSP430: Target-Socket MSP-TS43BRGZ248B
GND QFN11T048-008_A101121 for F534x
TITLE: MSP-TS430RGZ48B
Document Number: REU:
1.0

Date: 10/15/2010 11:44:25 AM

[Sheet: 1/1

Figure B-40. MSP-TS430RGZ48B Target Socket Module, Schematic
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Jumper JP3
1-2 (int): Power supply from JTAG interface
2-3 (ext): External power supply

Connector JTAG Connector BOOTST
For JTAG Tool For Bootloader Tool
® 114 f exkx)cicm @
21 (XXX X J 29 C
JTAG|| eeeeess: ooooo; §55 | Connector J5
Jumpers JP5 to JP10 Lo i BOOTST COCE External power"con“nector
Close 1-2 to debug in Spy-Bi-Wire mode T~ 383323 - gﬁ . Jumper JP3 to "ext
Close 2-3 to debug in 4-wire JTAG mode | sBijiaietelelele RioR - —
JTAG e[e[e]e]e]e \‘}ogooooo’zoooo;h‘, ~—— Jumper JP1
og c84
a8 noaE Open to measure current
o repiTsgeeRszage (soeo)
Orient Pin 1 of MSP430 device ’—T/ SR w%g
® Q eo00 Q ®
o ¢ oo °
3]
® [111] o
° ° ° °
o-ih o $3:  iid S e
) = oo ® R 5CJ
® cia (e (11 1] )
@ RN N [IT1] ()
L J (L1 1] ®
( J Qﬂi c=7 ncgﬂ T Q Clamshell @
() T oz ol@|
Jumper JP2 | oy 013 2Hco @TEXAS
Open to disconnect LED \“*;?;'] R . !}‘JSTRUMENTS
D,]__@_/M—ﬂl /000000000000 ©)

LED connected to P1.0

Figure B-41. MSP-TS430RGZ48B Target Socket Module, PCB

Note

For bootloader use, the BSL connector and only one of the resistors R10 or R11 must be populated. If
the board is supplied internally, R11 (0 Q) must be assembled. If the board is supplied externally, R10
(0 Q) must be assembled, and R11 must be removed.
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Table B-21. MSP-TS430RGZ48B Bill of Materials
Position Ref Des NB%:_Z'- Description Digi-Key Part No. Comment
1 C1,C2 0 12pF, SMD0805 DNP
C3,C4 0 47pF, SMD0805 DNP
C6, C7,C12 3 10uF, 6.3V, SMD0805
C5, C11,
4 C13, C14 4 100nF, SMD0805 311-1245-2-ND
Cc8 1 2.2nF, SMD0805
Cc9 1 470nF, SMD0805 478-1403-2-ND
D1 1 green LED, SMD0805 P516TR-ND
SAM1029-12-ND .
8 J1, J2, J3, 0 12-pin header, TH (Header) SAM1213-12-ND DNP. .Headers gnd receptacles fenclosed
J4 with kit. Keep vias free of solder:
(Receptacle)
9 J5 1 3-pin header, male, TH
jgg jg? place jumpers on pins 2-3 on JP5, JP6,
10 JP8’ JP9’ 7 3-pin header, male, TH SAM1035-03-ND JP7, JP8, JP9, JP10 place jumpers on
JP10 pins 1-2 on JP3,
1" JP1, JP2 2-pin header, male, TH SAM1035-02-ND Place jumper on header
12 Jumper 15-38-1024-ND See Pos. 10and Pos. 11
13 JTAG 1 }f_"p'” connector, male, | ipp14H-ND
14 BOOTST 0 _1|_0H-p|n connector, male, "DNP Keep vias free of solder"
Micro Crystal MS3V-T1R
15 Q1 0 Crystal 32.768kHz, C(Load) = DNP: Q1 Keep vias free of solder
12.5pF
Q2: 4MHz Buerklin: . )
16 Q2 0 Crystal 78D134 DNP: Q2 Keep vias free of solder
Insulatin http://www.ettinger.de/
17 disk to Q% 0 Insulating disk to Q2 Art_Detail.cfm?
ART_ARTNUM=70.08.121
18 R3, R7 2 330 Q, SMD0805 541-330ATR-ND
R1, R2, R4,
19 IESRR;% 3 0 Ohm, SMD0805 541-000ATR-ND DNP: R6, R8, R9, R10, R11,R12
R11, R12
20 R5 1 47k Q, SMD0805 541-47000ATR-ND
Socket:
21 U1 1 QFN11T048-008_A101121 Manuf.: Yamaichi
_RGz48
22 PCB 1 81 x76 mm 2 layers
Adhesive Approximately 6mm width, | for example, 3M Bumpons .
23 plastic feet 4 2mm height Part No. SJ-5302 Apply to corners at bottom side
24 MSP430 2 MSP430F5342IRGZ DNP: enclosed with kit, supplied by Tl
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GND

JTAG JTAG-Mode selection:
a4l 113 4-wire JTAG: Set jumpers JP4 to JP9 to position 2-3
*i % RST/NMI 2-wire "SpyBiWire": Set jumpers JP4 to JP9 to position 1-2
Y D TCK/SBWTCK
61 5 TMS
4 3 TDI
2 1 TDO/SBWTDIO

3%2%1% 2

EXLPWR

SV

Sw1 JP5 JP6 JP7 JP8
T EVQ11 3 3 3 3
L~ DNP 2 o_[|2 2 2
M m_? m_ﬁA m_? m_?
mm R4 c5 I
| K 77k
P2 C2 4y 1I0F - = , DNP
c3 c4 on _ 2 © c9
= ey ¥ 2
1uF/10V| 100nF LFGND C>_NNmﬁm; x 9 | 2| o] e[ cof ol <t[en e[+ o < ﬁm4 HFGND
DNPI= — = 3yFIoNe c7 cé
—bw o
c1 HEXOUT H E_n:%ﬁ 100nF
I HEXIN Yol
DNP g2 | 14 %437% cs |ﬁ
connection by via AVnAVn AVn MWWWD GND
00| N[ O W) | M| | | O| D[ 0| |
| | o S S < <[ 00| )
¢ AVES
oz TEE E N TIE o [
<83x ] B— T
o NMWWWWWNP_P,P,W EST/SBWTCKA1 71 18 ox
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Figure B-43. MSP-TS430RGZ48C Target Socket Module, PCB

Note

LFOSC and HFOSC pins are swapped at SV1.
42 _HFXIN (pin 42) — SV1 (pin 7)
43_HFXOUT (pin 43) — SV1 (pin 6)

45 _LFXIN (pin 45) — SV1 (pin 10)
46_LFXOUT (pin 46) — SV1 (pin 9)

96 MSP430™ Hardware Tools SLAU278AH — MAY 2009 — REVISED MARCH 2021
Submit Document Feedback
Copyright © 2021 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLAU278AH&partnum=

13 TEXAS

INSTRUMENTS
www.ti.com Hardware
Table B-22. MSP-TS430RGZ48C Bill of Materials
Number
Pos Ref Des Per Description Digi-Key Part Number Comment
Board
1 SV1, SV2, SV3, 4 12-pin header, TH DNP: headers and receptacles enclosed with kit.
Sv4 Keep vias free of solder.
SAM1029-12-ND : Header
: Receptacle
1.1 SV1, SV2, SV3, 4 12-pin receptable, TH DNP: headers and receptacles enclosed with kit.
Sv4 Keep vias free of solder.
: Header
SAM1213-12-ND : Receptacle
2 JP1, JP2, JP9 3 2-pin header, male, TH SAM1035-02-ND Place jumper on header
JP10, JP11 2-pin header, male, TH SAM1035-02-ND DNP
J1, JP3, JP4, JP5, 7 3-pin header, male, TH SAM1035-03-ND Place jumpers on pins 2-3
JP6, JP7, JP8
J2 1 3-pin header, male, TH SAM1035-03-ND
JP1, JP2, JP9, J1, 10 Jumper 15-38-1024-ND Place on: JP1, JP2, JP9, J1, JP3, JP4, JP5, JP6,
JP3, JP4, JP5, JP6, JP7, JP8
JP7, JP8
7 R2, R3, R5, R6, R8, 9 DNP, 0805 DNP
R9, R10, R11, R14
8 R12, R13, R7 3 OR, 0805 541-000ATR-ND
9 C5 1 1.1nF, CSMD0805 490-1623-2-ND
10 C3,C7 2 1uF, 10V, CSMD0805 490-1702-2-ND
11 R4 1 47k, 0805 541-47000ATR-ND
12 C4,C6 2 100nF, CSMD0805 311-1245-2-ND
13 R1 1 330R, 0805 541-330ATR-ND
14 C1,C2,C8,C9 4 DNP, CSMD0805 DNP
15 SW1, SW2 2 EVQ-11LO5R P8079STB-ND DNP
16 BOOTST 1 10-pin connector, male, TH HRP10H-ND DNP, keep vias free of solder
17 JTAG 1 14-pin connector, male, TH HRP14H-ND
18 Q1 1 DNP: MS3V-TR1 (32768kHz, |depends on application Micro Crystal, DNP, enclosed in kit, keep vias free of
20ppm, 12.5pF) solder
19 Q2 1 DNP, Christal depends on application DNP, keep vias free of solder
20 u1 1 Socket: QFN11T048-008 Manuf.: Yamaichi
A101121-001
20.1 u1 1 MSP430FR5969IRGZ DNP: enclosed with kit. Is supplied by TI.
21 D1 1 green LED, DIODE0805 P516TR-ND
22 D3 1 red (DNP), DIODE0805 DNP
23 D2 1 yellow (DNP), DIODE0805 DNP
24 TP1, TP2 2 Testpoint DNP, keep pads free of solder
25 Rubber stand off 4 Buerklin: 20H1724 apply to corners at bottom side
26 PCB 1 79.6 x 91.0 mm MSP-TS430RGZ48C 2 layers, black solder mask
Rev. 1.2
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Figure B-44. MSP-TS430PM64 Target Socket Module, Schematic

Connections between the JTAG header and pins XOUT and XIN are no longer required and should not be made.
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Figure B-45. MSP-TS430PM64 Target Socket Module, PCB
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Table B-23. MSP-TS430PM64 Bill of Materials
Pos. Ref Des NBO' per Description Digi-Key Part No. Comment
oard
1 C1,C2 0 12pF, SMD0805
1.1 C3, C4 0 47pF, SMD0805 gg:é&gi;i:g;?::ggﬁon'
2 C6, C7 1 10uF, 10V, Tantal Size B 511-1463-2-ND
3 C5 1 100nF, SMD0805 478-3351-2-ND
4 Cc8 1 10nF, SMD0805 478-1383-2-ND
5 C9 1 470nF, SMD0805 478-1403-2-ND
6 D1 1 green LED, SMD0805 P516TR-ND
DNP: Headers and receptacles
enclosed with kit.Keep vias free

7 J1,J2, J3, J4 0 16-pin header, TH

SAM1029-16-ND

SAM1213-16-ND : Receptacle
8 J5 1 3-pin header, male, TH SAM1035-03-ND
9 J6, J7 2 2-pin header, male, TH SAM1035-02-ND Place jumper on header
11 2 Jumper 15-38-1024-ND Place on: J6, J7
12 JTAG 1 14-pin connector, male, TH HRP14H-ND
13 BOOTST 0 10-pin connector, male, TH DNP: Keep vias free of solder
14 Q1, Q2 0 Crystal ?;;gléiﬁzcgii;?f::/g;; DNP: Keep vias free of solder
15 R3 1 330 Q, SMD0805 541-330ATR-ND

R1, R2, R4,
16 RT)GRl% ';?1 3 0 Q, SMD0805 541-000ATR-ND 2'1\‘;:514?;’§’4R7’ R9, R10, R11,
R12, R13, R14
17 R5 1 47k Q, SMD0805 541-47000ATR-ND
18 U1 1 Socket: IC51-0644-807 Manuf.: Yamaichi
19 PCB 1 78 x 75 mm
20 Rubber 4 select appropriate Apply to corners at bottom side
standoff

21 MSP430 29 MSP430F26191PM DNP: Enclosed with kit supplied

MSP430F4171PM
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Figure B-46. MSP-TS430PM64A Target Socket Module, Schematic
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Figure B-47. MSP-TS430PM64A Target Socket Module, PCB
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Table B-24. MSP-TS430PM64A Bill of Materials
Pos. Ref Des No. per Board Description Digi-Key Part No. Comment
1 C1, C2, 0 12pF, SMD0805 DNP
2 C3 0 2.2nF, SMD0805 DNP
3 C6, 1 10uF, 10V, Tantal Size B 511-1463-2-ND
4 C4,C5 2 100nF, SMD0805 478-3351-2-ND
5 D1 1 green LED, SMD0805 P516TR-ND
DNP: Headers and receptacles
enclosed with kit. Keep vias
6 | J1,J2,J3, J4 0 16-pin header, TH free of solder.
SAM1029-16-ND : Header
SAM1213-16-ND : Receptacle

J5, JP3, JP4,

7 | JP5, JP6, JP7, 8 3-pin header, male, TH SAM1035-03-ND
JP8, JP9

8 JP1, JP2 2 2-pin header, male, TH SAM1035-02-ND Place jumper on header
9 2 Jumper 15-38-1024-ND Place on: J6, J7
10 JTAG 1 14-pin connector, male, TH HRP14H-ND
1 BOOTST 0 10-pin connector, male, TH DNP: Keep vias free of solder
12 Q1 0 Crystal gﬁzlc;ggcf(z;taéa/f;g/)'r 1K2 5pF DNP: Keep vias free of solder
13 R3, R6 2 330 Q, SMD0805 541-330ATR-ND
14 RR71,’F592,’|§156, 2 0 0, SMD0805 541-000ATR-ND DINP: R0, R7, R9, R10, 11,

R11, R13, R14 ’
15 R4 1 47k Q, SMD0805 541-47000ATR-ND
16 u1 1 Socket: IC51-0644-807 Manuf.: Yamaichi
17 PCB 1 78 x 75 mm 4 layers
18 RUbbz;fStand 4 select appropriate Apply to corners at bottom side
19 MSP430 2 MSP430F4152IPM E;\'TPIZ Enclosed with kit supplied
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Titel: MSP-TS430PM64D
Target Socket Board for MSP430FR413xIPM and MSP430FR203xIPM
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Figure B-48. MSP-TS430PM64D Target Socket Module, Schematic
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Connector JTAG Connector BOOTST
For JTAG Tool For Bootloader Tool
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Close 1-2 to debug in Spy-Bi-Wire mode T an
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Figure B-49. MSP-TS430PM64D Target Socket Module, PCB

Note

For bootloader use, the BSL connector and only one of the resistors R10 or R11 must be populated. If
the board is supplied internally, R11 (0 Q) must be assembled. If the board is supplied externally, R10
(0 Q) must be assembled, and R11 must be removed.
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Table B-25. MSP-TS430PM64D Bill of Materials
Pos. Ref Des e O Description Digi-Key Part No. Comment
Board
1 PCB 1 90x96 mm MSP-TS430PM64D Rev. 1.0 2 layers, 90x96mm, white solder
mask
BSL 1 10-pin connector, male, TH HRP10H-ND DNP, keep vias free of solder
D1 1 Green LED, HSMG-C170, 516-1434-1-ND Avago, Farnell 5790852
DIODEO0805
D2, D3 LED, DIODE0805 DNP
JP2, JP3, 2-pin header, male, TH SAM1035-02-ND place jumper on header
JP4
6 JP1,JP5, |7 3-pin header, male, TH SAM1035-03-ND place jumpers on pins 2-3 (JTAG)
JP6, JP7,
JP8, JP9,
JP10
7 R1 1 330R, 0805 541-330ATR-ND
R5, R6 330R, 0805 541-330ATR-ND DNP
R2, R3, OR, 0805 541-0.0ATR-ND DNP
R10, R11
10 R4 1 47K, 0805 311-47KARTR-ND
11 C1,C2 2 12pF, CSMD0805 709-1169-2-ND
12 C3 1 10uF/10V, CSMD0805 445-1371-2-ND
13 c4 1 100nF, CSMD0805 311-1245-2-ND
14 C6, C7,C8, |4 100nF, CSMD0805 311-1245-2-ND DNP
C9
15 C5 1 1.1nF, CSMD0805 490-1623-2-ND
16 J1,J2,J3, |1 16-pin header, TH SAM1029-16-ND DNP: headers and receptacles,
J4 enclosed with kit. Keep vias free
of solder.
17 J1,J2,J3, |1 16-pin receptable, TH SAM1213-16-ND DNP: headers and receptacles,
J4 enclosed with kit. Keep vias free
of solder.
18 JTAG 1 14-pin connector, male, TH HRP14H-ND
19 U1 1 Socket IC51-0644-807 Manuf.: Yamaichi
20 U1 2 MSP430FR4133IPM DNP: enclosed with kit. Is
supplied by TI.
21 J5 1 3-pin header, male, TH SAM1035-03-ND
22 Q1 1 Microcrystal 32768Hz, MS3V-
T1R (32.768kHz, 20ppm, 12.5pF)
23 SW1, SW2 |2 Panasonic EVQ11 P8079STB-ND DNP, Lacon: 1251459
24 Rubber 4 Buerklin: 20H1724 apply to corners at bottom side
stand off
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B.25 MSP-TS430PM64F
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Figure B-50. MSP-TS430PM64F Target Socket Module, Schematic

107

MSP430™ Hardware Tools

SLAU278AH — MAY 2009 — REVISED MARCH 2021

Submit Document Feedback

Copyright © 2021 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLAU278AH&partnum=

Hardware

13 TEXAS

INSTRUMENTS

www.ti.com

Connector BSL
For Bootloader

BSL Interface Select

BSL Tool Select

Jumper JP13 to JP15
Open = BSL Connector
Close = JTAG Connector

Connector JTAG
For JTAG Tool

Close JP17 and JP18
to enable BSL pullups

Jumper J1

1-2 (int): Power supply from JTAG interface
2-3 (ext): External power supply

debug in Spy-Bi-Wire mode
debug in 4-wire JTAG mode

| HF and LF oscillators with capacitors
and resistors to connect pinheads

Jumper J16 )
Close 1-2 for I'C Tl oefds O
Close 2-3 for UART 21| veel=]2
5700 int[=]1
3E L1 € < TG LRST/sBHTOI0 | Jumper JP3 to JP8
Connector J2 Pur. oo g 2f=fa]n]u]n]= g:z:z ;\’23 :g
External power connector % — o R7 A[u]a]u]u]=]n=]sBU
Jumper J1 to “ext” GND = ONYVID O
° GND 555588 Switch SW1
J2 '62 ||:| Q EU':‘ [\ ){+] UE:)':I o0 UEUU Q S‘J‘ ¥ nOcs Device reset
Jumper JP1, JP2 Jp2  GND _
Open to measure ey mcie o RESET
digital or analog current el Clamshell b e b
M3 py [0)3 P (=) -
bl
& =) L{ <o gg:"
P1.3 t el oo
Switch SW2 o] — ] (=) 8‘1
Connected to P1.3 \@‘3 o] O 8 <o
o ol o o] 94
=)
R14 At = [
I 30 ) R = 9'-, q>,
g aa [x) g9 e P’ | __ Orient Pin 1 of MSP430 device
-l & ENE
LEDs connected to__—— Ok IC51-0644-807 "t g
P1.0, P1.1, P1.2 from r— S L ool
) ) Cs
JP9, JP10, JP11 EEE o 2a 1 O =
(only D1 assembled) 858 = oo B2 his oo Bz = H
g8 a gl le  zallae p
o1 2z P2z
50 55 60 _J6 GND
O ] O

This target board supports UART or I°C BSL configuration. To select the configuration to use, set the

jumpers as shown in the following table.

Jumper Configuration

UART BSL Configuration

I’C BSL Configuration

JP17 and JP18

Open

Close

JP16

Close 2-3 (UART)

Close 1-2 (12C)

Figure B-51. MSP-TS430PM64F Target Socket Module, PCB
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Table B-26. MSP-TS430PM64F Bill of Materials (BOM)
Number
Pos. Ref Des per Description DigiKey Part Number Comment
Board
1 PCB 1 90.0 x 92.5 mm MSP-TS430PM64F Rev. 1.0 |2 layers, purple solder mask
2 JP1 ’JJ|f124,JJ|T:>91’f';J,P13’ 6 2-pin header, male, TH SAM1035-02-ND place jumper on header
JP17, JP18 2-pin header, male, TH SAM1035-02-ND place jumper on header's pin1 only
4 JP10, JP11 2 2-pin header, male, TH SAM1035-02-ND DNP, keep pads free of solder
J1 3-pin header, male, TH SAM1035-03-ND place jumpers on pins 1-2

6 JP\?P%JP‘?P;P‘?P%JSG 7 3-pin header, male, TH SAM1035-03-ND place jumpers on pins 2-3
7 J2 1 3-pin header, male, TH SAM1035-03-ND
8 R2, R5, R6, R8, R9 5 OR, 0805 541-0.0ATR-ND DNP
9 R3, R12, R13 3 OR, 0805 541-0.0ATR-ND
10 C5 1 1.1nF, CSMD0805 490-1623-2-ND
1 C3,C7 2 1uF/10V, CSMD0805 490-1702-2-ND
12 C15 1 4u7, CSMD0805 445-1370-1-ND DNP
13 R7,R15 1 10k, 0805 541-10KATR-ND
14 R4 1 47k, 0805 541-47KATR-ND
15 C4, C6, C10, C11 4 100nF, CSMD0805 490-1666-1-ND
16 R1 1 330R, 0805 541-330ATR-ND
17 R10, R11 2 330R, 0805 541-330ATR-ND DNP
18 R14 1 47k, 0805 541-47KATR-ND DNP
19 C1,C2,C8,C9 4 DNP, CSMD0805 DNP
20 SW2 1 EVQ-11LO5R P8079STB-ND DNP, Lacon: 1251459
21 SWi1 1 EVQ-11LO5R P8079STB-ND DNP, Lacon: 1251459
22 | J3,u4,05 06 4 | 16-pin header, TH SAM1029-16-ND Kot vioa o ot oo
23 J3, J4, J5, J6 4 |16-pin receptacle, TH SAM1213-16-ND E':e% ;?;:?::g';?;?gffed with kit.
24 TP1, TP2 2 Testpoint DNP, keep pads free of solder
25 BSL 1 10-pin connector, male, TH |HRP10H-ND
26 JTAG 1 14-pin connector, male, TH |HRP14H-ND
27 U1 1 Socket:1C51-0644-807 Manuf. Yamaichi
28 U1 2 | MSP430FR6972IPMR E’\;E;E:Lof;dmith kit
S TR gy |0 o spacaton 40 e DA e
30 Q2 1 DNP, Crystal depends on application DNP, keep vias free of solder
31 D1 1 gﬁ%eSQO%%%HSMG'C”O 516-1434-1-ND Avago, Famell 5790852
32 D3 1 red (DNP), DIODE0805 DNP
33 D2 1 yellow (DNP), DIODE0805 DNP
34 Rubber stand off 4 Buerklin: 20H1724 apply to corners at bottom side
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B.26 MSP-TS430RGC64B
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Figure B-52. MSP-TS430RGC64B Target Socket Module, Schematic
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Jumper JP3
1-2 (int): Power supply from JTAG interface
2-3 (ext): External power supply

Jumper JP1
Open to measure current

Connector JTAG Connector BOOTST
For JTAG Tool For Bootloader Tool
JTAG e0e0e e (€ Cfm essee: | .o C® C tor J5
(XXX X Y] 0000 || 55 555 onnector
J 1P5 to0 JP10 ——— 3 oot @ee External power connector
umpers (o} — 3333¢e3 "ext"
Close 1-2 to debug in SF;)y-Bi-Wire mode \SB@&E{ b D e 5 D e 2 E "n gea ;;54 Jumper J3 fofext
Close 2-3 to debug in 4-wire JTAG mode ITAG whelelele]e]e w1 wip TEXAS o4
INSTRUMENTS If the system should
1 0000000000000000 . .5 be suppliedfromLDOI (J6),
e caca ® eee] | close JP4 and set JP3 to "ext"

Orient Pin 1 of MSP430 device z RioDEERS g2c

| 2 oe@e 2 N~ E
TR N CLU S S
(4 QFN11TB64-806 (4
$ O eeeee O t o
o Lufe 2838 o
o [ |- . . °
® ciofe *es o® :o: ®
ol re " N I CLER [ o
: cs O Bes e ° e :
D1 \\; coseee :

R3 C13 (XX XX ]
LED connected to P1.0 : Toeg Q RO Q ( :
N 1 c7 0T @
ﬁ\]pz C91=7=Q4 32 ci)%
= 1/0000000000000000
Jumper JP2 Q) nsp-T5430R6CE 4B Rev.: 1.4 roks ©

Open to disconnect LED
Figure B-53. MSP-TS430RGC64B Target Socket Module, PCB

Note

For bootloader use, the BSL connector and only one of the resistors R11 or R12 must be populated. If
the board is supplied internally, R11 (0 Q) must be assembled. If the board is supplied externally, R12
(0 Q) must be assembled, and R11 must be removed.
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Table B-27. MSP-TS430RGC64B Bill of Materials
Pos. Ref Des 2[5 (27 Description Digi-Key Part No. Comment
Board
1 C1,C2 0 12pF, SMD0805 DNP
C3,C4 0 47pF, SMD0805 DNP
C6, C7,C10 3 10uF, 6.3V, SMD0805
C5, C11,
4 C13, C14, 5 100nF, SMD0805 311-1245-2-ND
C15
5 Cc8 1 2.2nF, SMD0805
6 Cc9 1 470nF, SMD0805 478-1403-2-ND
7 C16 1 4.7uF, SMD0805
8 Cc17 1 220nF, SMD0805
9 D1 1 green LED, SMD0805 P516TR-ND
SAM1029-16-ND .
10 |J1,J2, J3, J4 0 16-pin header, TH (Header) SAM1213-16-ND | DNP: Headers and receptacles enclosed
with kit. Keep vias free of solder:
(Receptacle)
1" J5, J6 2 3-pin header, male, TH
jgg jg? place jumpers on pins 2-3 on JP5, JP6,
12 JP8’ JP9’ 7 3-pin header, male, TH SAM1035-03-ND JP7, JP8, JP9, JP10 place jumpers on pins
’ ’ 1-2 on JP3,
JP10
JP1, JP2, . .
13 JP4 3 2-pin header, male, TH SAM1035-02-ND Place jumper on header
14 10 Jumper 15-38-1024-ND See Pos. 12 and Pos. 13
15 JTAG 1 14-pin connector, male, TH |HRP14H-ND
16 BOOTST 0 10-pin connector, male, TH "DNP Keep vias free of solder"
Micro Crystal MS3V-T1R
17 Q1 0 Crystal 32.768kHz, C(Load) = DNP: Q1 Keep vias free of solder
12.5pF
18 Q2 0 Crystal Q2: 4MHz Buerklin: 78D134 | DNP: Q2 Keep vias free of solder
Insulatin http://www.ettinger.de/
19 disk to Q% 0 Insulating disk to Q2 Art_Detail.cfm?
ART_ARTNUM=70.08.121
20 R3, R7 2 330 Q, SMD0805 541-330ATR-ND
R1, R2, R4,
R6, R8, .
21 RO.R10, R11, 3 0 Ohm, SMD0805 541-000ATR-ND DNP: R6, R8, R9, R10, R11,R12
R12
22 R5 1 47k Q, SMD0805 541-47000ATR-ND
23 U1 1 Socket: QFN11T064-006-N- Manuf.: Yamaichi
HSP
24 PCB 1 85 x 76 mm 2 layers
Adhesive Approximately 6mm width, |for example, 3M Bumpons .
25 | plastic feet 4 2mm height Part No. SJ-5302 Apply to corners at bottom side
26 D3,D4
27 MSP430 2 MSP430F5310 RGC DNP: enclosed with kit, supplied by Tl
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B.27 MSP-TS430RGC64C

The MSP-TS430RGC64C target board has been designed with the option to operate with the target device DVIO
input voltage supplied via header J6 (see Figure B-54). This development platform does not supply the 1.8-V
DVIO rail on board and it MUST be provided by external power supply for proper device operation. For correct
JTAG connection, programming, and debug operation, it is important to follow this procedure:

1. Make sure that the VCC and DVIO voltage supplies are OFF and that the power rails are fully discharged to
oV.

2. Enable the 1.8-V external DVIO power supply.

3. Enable the 1.8-V to 3.6-V VCC power supply (alternatively, this supply can be provided from the MSP-
FET430UIF JTAG debugger interface).

4. Connect the MSP-FET430UIF JTAG connector to the target board.
5. Start the debug session using IAR or CCS IDE.

For more information on debugging the MSP430F522x and MSP430F525x, see the device-specific data sheets
(MSP430F522x and MSP430F525x) and Designing with MSP430F522x and MSP430F521x Devices.

For debugging of devices (MSP430F524x and MSP430F523x) without use of the DVIO power domain, short JP4
with the jumper.
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Jumper JP3
1-2 (int): Power supply from JTAG interface Jumper JP1
2-3 (ext): External power supply Open to measure current
Connector JTAG Connector BOOTST
For JTAG Tool For Bootloader Tool
Connector J6
< T ‘ :‘ L - PN o ' :‘ = 2 External power connector
e e OO0 FE. 2|2 /| tosupplyDVIO
JTAG JP3_ 3OO
****** N a DH Ri2 RY oo e Jumper JP4
Jumpers JP5 to JP10 __| SBW —> : : :< v WL 2E « For F524x devices, close.
Close 1-2 to debug in Spy-Bi-Wire mode TAG Wos( s T o alalal » For F522x, F523x, and F525x devices,
Close 2-3 to debug in 4-wire JTAG mode EcECEE MSP-TS430RGCM close only if one power sypply i§ used
sizdza Rev. 1.1 RoHS for VCC and DVIO, and if VCC is not
LILDLIILIE DEOOO0. higher then 1.98 V. Otherwise, supply

Orient Pin 1 of MSP430 device __|

D1
LED connected to P1.0

@ % = ®m B 8 % @m o= s @ @ ® [z 8]}

WS40

i

R1
ﬂ [ & [
'z 23
c4iTl
clolTll
Roledl
ciEl
n
W |
el
Rofkdl

s c:ﬁ gna
U ﬂwz

(= s)gfs s m & s w w a5 w w5 aa u )
7 32

M e e e s s e g

Jumper JP2/
Open to disconnect LED

DVIO over J6.
Do not close if VCC > 1.98 V, as it may
damage the chip.

Connector J5
External power connector for DVCC
Set jumper JP3 to "ext"

IMPORTANT NOTE:

Rev1.0 of the board does not have
connection from pin 4 of BOOTST to
pin 64 of MCU. To use BSL, these pins
should be connected by a wire.

Figure B-55. MSP-TS430RGC64C Target Socket Module, PCB

Note

For bootloader use, the BSL connector and only one of the resistors R11 or R12 must be populated. If
the board is supplied internally, R11 (0 Q) must be assembled. If the board is supplied externally, R12
(0 Q) must be assembled, and R11 must be removed.
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Table B-28. MSP-TS430RGC64C Bill of Materials
Item | Qty Reference Value Description Comment Supplier No.
1 0 C1,C2 12pF CAP, SMD, Ceramic, 0805 DNP C1 C2
2 0 C3, C4 CAP, SMD, Ceramic, 0805 DNP C3 C4
4 3 C5, C7,C10 10uF CAP, SMD, Ceramic, 0805
5 5 C8 C6 C13-15 |100nF CAP, SMD, Ceramic, 0805 Digi-Key: 311-1245-2-ND
5 5 C8 2.2nF CAP, SMD, Ceramic, 0805
6 1 c9 470nF CAP, SMD, Ceramic, 0805 Digi-Key: 478-1403-2-ND
7 1 C16 4.7uF CAP, SMD, Ceramic, 0805
8 1 D1 Green LED LED, SMD, 0805
DNP: headers and
. P . receptacles enclosed with
9 4 J1-J4 16-pin header gnSZerigir 1x16: Grid: 100mil kit. Keep vias free of solder.
’ : Header SAM1029-16-ND
: Receptacle SAM1213-16-ND
10 | 2 J5,06 | 3-pin header, male, TH Pin header 1x3: Grid: 100mil SAM1035-03-ND
(2.54 mm)
JP5, JP6, JP7, . Pinheader 1x3: Grid: 100mil . .
11 JP8. JP9. JP10 3-pin header, male, TH (2.54 mm) place jumpers on pins 2-3 SAM1035-03-ND
12 JP3 3-pin header, male, TH Pin header 1x3: Grid: 100mil place jumper on pins 1-2 | SAM1035-03-ND
(2.54 mm)
13 JP1, JP2, JP4 | 2-pin header, male, TH 2”52‘?2? 1x2; Grid: 100mil place jumper on header | SAM1035-02-ND
Place on: JP1, JP2, JP3,
14 10 Jumper JP4, JP5, JP6, JP7, JPS, 15-38-1024-ND
JP9, JP10
15 | 1 JTAG 2x7Pin,Wanne Header, THD, Male 2x7 Pin, HRP14H-ND
Wanne, 100mil spacing
16 | 0 BOOTST | 2x5Pin,Wanne Header, THD, Male 2x5 Pin, DNP
Wanne, 100mil spacing
17 1 Q1 26MHz/ASX53 CRYSTAL, SMD, 5x3MM, 26MHz Only Kit.
18 0 Q2 26MHz/ASX53 CRYSTAL, SMD, 5x3MM, 26MHz 300-8219-1-ND
19 1 D3 LL103A DIODE, SMD, SOD123, Schottky Buerklin: 2453406
20 2 R3, R7 330 Ohm, SMD0805 541-330ATR-ND
21 1 R5 47k Ohm, SMD0805 RES, SMD, 0805, 1/8W, x% 541-47000ATR-ND
R1, R2, R4, R6, )
22 R8, R9, R10, |0 Ohm, SMD0805 RES, SMD, 0805, 1/8W, x% DNP: R6, R8, R9, R10,  1541.000ATR-ND
R11,R12
R11, R12
23 1 U1 Socket: QFN11T064-006-N-HSP Manuf.: Yamaichi
IC, MCU, SMD, 9.15x9.15mm
24 2 MSP430 MSP430F5229IRGCR Thermal Pad with Socket
25 4 Rubber stand off | Rubber stand off :i?izly to corners at bottom Buerklin: 20H1724
26 1 PCB 84 x 76 mm 84 x 76 mm
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B.28 MSP-TS430RGC64USB

Due to the use of diodes in the power chain, the voltage on the MSP430F5xx device is approximately 0.3 V
lower than is set by the debugging tool. Set the voltage in the IDE to 0.3 V higher than desired; for example, to
run the MCU at 3.0 V, set it to 3.3 V.
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Figure B-56. MSP-TS430RGC64USB Target Socket Module, Schematic
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Jumper JP3

1-2 (int): Power supply from JTAG interface
2-3 (ext): External power supply

Connector JTAG
For JTAG Tool

Jumpers JP5 to JP10 ___|

Close 1-2 to debug in Spy-Bi-Wire mode
Close 2-3 to debug in 4-wire JTAG mode

Orient Pin 1 of MSP430 device — |

D1
LED connected to P1.0

Jumper JP2
Open to disconnect LED

Jumper JP1
Open to measure current

USB1
USB connector
14 % O
= ) int
5| coooooo1| 8L\, 2225 | — Connector J5
b 00000002 oo Q]
o —— JP3 B0 External power connector
sBW > 232822 o . 0o 2 3P4 Jumper JP3 to "ext"
s eOn s g L 88 Jied
mNQ;Q;QQQO\I m Rl o) Ty “O7
JTAG & F 1c7 5 8
[0000000000000000 129
64 5 o o 4 cu
s W D4
2zam3 9~
078
o 59 inizge %
< - N
g 7 i’j QFN11T064-006 g
o trgt O sases, O S
g é’gg (g) 00000 g
c1a (-2 %0
O] rgm| © 990 o 890 (e] é
0] com N 933 (% 33 o ]
(o) EN o ] o o]
o = &g °e® % ©e® ol Z 5
(S 066000 O
(o) R0 O 00000 o
\O jufi= Clamshell ()
o] <QQ o= “0O
(O 8 & Zz 4o
321 17 J2 32
0070 . [0000000000000000
LgDo:Uo > ~O™ O
28D o [0 [o] 8 MSP-TS430RGCE4USB
O N(@@g O _O_ Rev.14 RoHS O

Figure B-57. MSP-TS430RGC64USB Target Socket Module, PCB
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Table B-29. MSP-TS430RGC64USB Bill of Materials
Pos. Ref Des No. Per Board Description Digi-Key Part No. Comment
1 C1,C2 0 12pF, SMD0805 DNP: C1, C2
1.1 C3,C4 2 47pF, SMD0805
2 Ce6, C7 2 10uF, 6.3V, Tantal Size B 511-1463-2-ND
3 Cs, CC1114C13’ 4 100nF, SMD0805 311-1245-2-ND
3.1 C10, C12 0 10uF, SMD0805 DNP: C10, C12
C8 1 2.2nF, SMD0805
Cc9 1 470nF, SMD0805 478-1403-2-ND
D1 1 green LED, SMD0805 P516TR-ND
DNP: headers and receptacles
enclosed with kit. Keep vias
7 | J1,02,03, 04 4 16-pin header, TH free of solder.
SAM1029-16-ND : Header
SAM1213-16-ND : Receptacle
8 J5 1 3-pin header, male, TH SAM1035-03-ND
JP5, JP6, JP7,
9 JP8, JP9, 6 3-pin header, male, TH SAM1035-03-ND place jumpers on pins 2-3
JP10
10 JP1, JP2, JP4 3 2-pin header, male, TH SAM1035-02-ND place jumper on header
11 JP3 1 3-pin header, male, TH SAM1035-03-ND place jumper on pins 1-2
12 10 Jumper 15-38-1024-ND j’,'ja;e JEZ:, JJ|PD17'7 Jlejé', JJllZ?S;', Jlej'o
13 JTAG 1 14-pin connector, male, TH HRP14H-ND
4 Qi 0 Crystal SQZ172Aéckﬁng(slfila'(\jﬂ)s=1 Y-ZT;:)(F E:epp' \(/Qi;s free of solder
15 Q2 1 Crystal Q2: 4MHz Buerklin: 78D134
16 R3, R7 2 330 Q, SMD0805 541-330ATR-ND
R1, R2, R4,
17 R6, R8, R9, 2 0 Q, SMD0805 541-000ATR-ND DNP: R4, R6, R8, R9, R12
R12
18 R10 1 100 Q, SMD0805 Buerklin: 07E500
18 R11 1 1M Q, SMD0805
18 R5 1 47k Q, SMD0805 541-47000ATR-ND
19 u1 1 Socket: QFN11T064-006 Manuf.: Yamaichi
20 PCB 1 79 x 77 mm 2 layers
21 Rubbz;fstand 4 Buerklin: 20H1724 Apply to corners at bottom side
22 | MsP430 2 MSP430F5509 RGC Eu'\éi’)iiggcg‘;sﬁd with kit Is
23 '”S“'tzﬁg% disk 1 Insulating disk to Q2 Rtrttrigggﬁv.g::ggendm
ART_ARTNUM=70.08.121
27 C33 1 220n SMD0603 Buerklin: 53D2074
28 C35 1 10p SMD0603 Buerklin: 56D102
29 C36 1 10p SMD0603 Buerklin: 56D102
30 C38 1 220n SMDO0603 Buerklin: 53D2074
31 C39 1 4u7 SMD0603 Buerklin: 53D2086
32 C40 1 0.1u SMD0603 Buerklin: 53D2068
33 D2, D3, D4 3 LL103A Buerklin: 2453406
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Table B-29. MSP-TS430RGC64USB Bill of Materials (continued)

Pos. Ref Des No. Per Board Description Digi-Key Part No. Comment
34 IC7 1 TPD4E004 Manu: Tl

36 LED 0 JP3QE SAM1032-03-ND DNP

37 LED1 0 LEDCHIPLED_0603 FARNELL: 852-9833 DNP

38 LED2 0 LEDCHIPLED_0603 FARNELL: 852-9868 DNP

39 LED3 0 LEDCHIPLED_0603 FARNELL: 852-9841 DNP

40 |R13,R15,R16 0 470R Buerklin: 07E564 DNP

41 R33 1 1k4 / 1k5 Buerklin: 07E612

42 R34 1 27R Buerklin: 07E444

43 R35 1 27R Buerklin: 07E444

44 R36 1 33k Buerklin: 07E740

45 S1 0 PB P12225STB-ND DNP

46 S2 0 PB P12225STB-ND DNP

46 S3 1 PB P12225STB-ND

47 USB1 1 USB_RECEPTACLE FARNELL: 117-7885
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B.29 MSP-TS430PN80

1 uce
JTAG L RS
14 1 HHSm‘JﬂH 47K
2]z oo RST/NMI 5
LR . S not assembled
sl 7 TCK O%%
. = = s XT2IN
ext Tl | 2 1 06 XT20UT LR
Veg e e ] AUSS
JP1 ML14
+ n ges
J4
: oR v GND GND
p2 | 0| o | o] 0] | | | | ©| | 0| | ol 0] | e | ONP
GND RIL
H S| oo| N[ o[ 10] +[ | | [ ©| 53] oo N | | of | ¢ ef \_H_ _H_ND
cs - 15| B ENEN NN N ENENEN VTR et R R R R R
= R2
Lo 7 BOOTST
" 10uF /6,30 2R SOOI VDT DN OO VO T O R6 gl Y oy FTY
OB7777777777666666666 I3 R BR > g
] ] DNP DNP 5 [
| o |2 o
3 3 2 58 58 58 1 2
ce PR il 52| ¢
10uF /6,3U g 4 57 NP
ot ase’d |+ 5. 515 56 |28 56
=k U1l o al] [l
\\\\\\\\\\\\\\\\\\ BR
Tl " 12pFpy o XIN ERgH A A ) 53 DNP NP
! Al I S G Vil s 5] g >3 =2 52 puccl If BSL is used:
W = e e N —
, , TR 50 52 salc R4 R6 R7 RI2
| | 13 13 12 49 28 78 MSP430F 43x: @ @ open open
! + 14 14 | 13 8 > 27 MSP430F 2x1 x: open open @ 0
- 5 15 | |4 QF PS8BPN A T
15 46
16 16 18 45 45 45 If external supply voltage:
1z 12 17 Socket: 44 44 44 remove R11 and add R1® (@ Ohm)
18 18 | g Yamaichi +3 |42 43
19 19 | g 1C201-0804-014 42 |42 42
20 20 20 41 41 41
D1 560R JP1Q a SNOFOVNDDO - NOFOON DD
LED FNNANNANNNODOOm®HO0 00T
N Open J6 it LCD oyl 10| vl | 0| ol | | ol oo 3| 10| vl v | 0| |
GND N o] o | ] | N | N e 0 e 0] 9] 9| 9| 3] 9] e &
is connected
— O | O[O\ | 0O DO O —| N[O ¢ O] O N\ | 00| D O
S| o 1 & & S| S| & ] o @] 0] o] oo 0] o 5| ] | &
A A
J2 MSP430: Target-Socket MSP-TS438PN8Q
for F43x and F2x1x
TITLE: MSP-TS430PN8O
Document Number: REU:
1.1

Date: 12/13/2006 B1:50:13p Sheet: 1/1

For MSP430F47x and MSP430FG47x devices:

A

Connect pins 7 and 10 (GND) externally to DVgg (see data sheet).
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Connect load capacitance on V¢ pin 60 when SD16 is used (see data sheet).
For use of BSL: connect pin 1 of BOOST to pin 58 of U1 and pin 3 of BOOST to pin 57 of U1.

Figure B-58. MSP-TS430PN80 Target Socket Module, Schematic

Jumper JP2

Open to measure current
Connector BOOTST
Connector JTAG For Bootloader Tool

For JTAG Tool
0000000 JDZEi]
D1 XXX r

LED connected to pin 12 | 57

- __— Jumper JP1

1-2 (int): Power supply from JTAG interface
Xy
'M 2-3 (ext): External power supply

Uccint
ex§ 2 1

cem Rs o JTAG mj The B Q11BOOTST Connector J5
00000000000000000000 ucc% External power connector
60 55 50 J3 45 JS

Jumper J6 _|

8
z

41 " n

Open to disconnect LED \Q . 5[] oo Jumper JP1 to "ext

Open J6 if

Brs Bre
F43x
25 Qw7
F2xIx

O

J4 65
35

O
HEN S

7’0

Orient Pin 1 of _|
MSP430 device cs

J2
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Figure B-59. MSP-TS430PN80 Target Socket Module, PCB
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Table B-30. MSP-TS430PN80 Bill of Materials
Pos. Ref Des No. per Board Description Digi-Key Part No. Comment
1 C1,C2 0 12pF, SMD0805 DNP: C1, C2
11 C3, 4 0 47pF, SMD0805 DNP: Only recommendation.
Check your crystal spec.
2 C6, C7 1 10uF, 10V, Tantal Size B 511-1463-2-ND
3 C5 1 100nF, SMD0805 478-3351-2-ND
4 C8 1 10nF, SMD0805 478-1383-2-ND
5 D1 1 green LED, SMD0603 475-1056-2-ND
DNP: Headers and receptacles
enclosed with kit.Keep vias free
6 | J1,J2,J3, J4 0 25-pin header, TH of solder.
SAM1029-20-ND : Header
SAM1213-20-ND : Receptacle
7 J5, JP1 2 3-pin header, male, TH SAM1035-03-ND
8 J6, JP2 2 2-pin header, male, TH SAM1035-02-ND Place jumper on header
9 3 Jumper 15-38-1024-ND Place on: J6, JP2, JP1/Pos1-2
10 JTAG 1 14-pin connector, male, TH HRP14H-ND
1 BOOTST 0 10-pin connector, male, TH DNP: Keep vias free of solder
Q1: Micro Crystal MS1V-T1K . .
12 Q1, Q2 0 Crystal 32.768KkHz, C(Load) = 12.5pF DNP: Keep vias free of solder
13 R3 1 560 Q, SMD0805 541-560ATR-ND
R1, R2, R4, .
14 R6, R7, R10, 2 0 Q, SMD0805 541-000ATR-ND DNP: R4, R6, R7, R10, R11,
R12
R11, R12
15 R5 1 47k Q, SMD0805 541-47000ATR-ND
16 u1 1 Socket: IC201-0804-014 Manuf.: Yamaichi
17 PCB 1 77 x 77 mm 2 layers
Adhesive - . . for example, 3M Bumpons Part .
18 Plastic feet 4 6mm width, 2mm height No. SJ-5302 Apply to corners at bottom side
19 MSP430 2 MSP430FG439IPN E}[\'TPIZ Enclosed with kit supplied
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B.30 MSP-TS430PN80A
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Figure B-60. MSP-TS430PN80A Target Socket Module, Schematic
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Jumper JP3
1-2 (int): Power supply from JTAG interface Jumper JP1
2-3 (ext): External power supply, Open to measure current
Connector JTAG Connector BOOTST
For JTAG Tool For Bootloader Tool
© e ppedidddhds e%}iim © Connector J5
Jumpers JP5 to JP10 | 000000
Close 1-2 to debug in Spy-Bi-Wire mode SRS EJEH BOOTST g g ¢ Ejfﬁgr:Ijl):,o:svv;r.%?(?..r]edor
Close 2-3 to debug in 4-wire JTAG mode rop - o[e]e[e[a]e) 2 ; MPO QLG 55 O
r2g v[e[e]e[e[e[®]r” 03 i - BOOOK
sraplelelelelefe ) or P37 g — Connector J6_ .
Rl ¢ (¢@@i |Ifthe system is supplied from LDOI,
ok [00000000000000000009] oel” o close JP4 and set JP3 to external
Orient Pin 1 of _[e RlZpggEEs  Ocis o ©
MSP430 device | [® G &7 acs e
: e+ $ &
(] © ¥ U1 Ge ]
o :: ce O LXIXTT] 0l z g
o o0 ()
° °
o o g
® o
° ° g
° °
.A o
° °
° °
° °
®Pc jp2 B = o
BND;N | €13 C12 nLJ
Jumper JP2 = 21 25 J2 30 35 40 2
Open to disconnect LED I 00000000000000000000
D1 R3
D1 MSP-TS430BPN8BA
LED connected to P1.0 © Rovi 1.8 R ©

Figure B-61. MSP-TS430PN80A Target Socket Module, PCB

Note

For bootloader use, the BSL connector and only one of the resistors R10 or R11 must be populated. If
the board is supplied internally, R11 (0 Q) must be assembled. If the board is supplied externally, R10
(0 Q) must be assembled, and R11 must be removed.
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Table B-31. MSP-TS430PN80A Bill of Materials
Position Ref Des NB%aprilr Description Digi-Key Part No. Comment
1 C1,C2 0 12pF, SMD0805 DNP
2 C3,C4 0 47pF, SMD0805 DNP
Cs, C7,
3 c10, C12 3 10uF, 6.3V, SMD0805 DNP C10
C5, C11,
4 C13, C14, 5 100nF, SMD0805 311-1245-2-ND
C15
5 Cc8 1 2.2nF, SMD0805
6 Cc9 1 470nF, SMD0805 478-1403-2-ND
7 C16 1 4.7uF, SMD0805
8 Cc17 1 220nF, SMD0805
9 D1 1 green LED, SMD0805 P516TR-ND
SAM1029-20-ND .
10 I1.02,.33, 0 20-pin header, TH (Header) SAM1213-20-ND | DN : Headers and receptacles enclosed
J4 with kit. Keep vias free of solder:
(Receptacle)
1" J5, J6 2 3-pin header, male, TH
jgg jg? place jumpers on pins 2-3 on JP5, JP6,
12 JP8’ Jpgy 7 3-pin header, male, TH SAM1035-03-ND JP7, JP8, JP9, JP10 place jumpers on
JP10 pins 1-2 on JP3,
JP1, JP2, . .
13 JP4 3 2-pin header, male, TH SAM1035-02-ND Place jumper on header
14 10 Jumper 15-38-1024-ND See Pos. 12 and Pos. 13
15 JTAG 1 }f_"p'” connector, male, | ep14H-ND
16 BOOTST 0 }OH"O'” connector, male, "DNP Keep vias free of solder"
Micro Crystal MS3V-T1R
17 Q1 0 Crystal 32.768kHz, C(Load) = DNP: Q1 Keep vias free of solder
12.5pF
Q2: 4MHz Buerklin: . .
18 Q2 0 Crystal 78D134 DNP: Q2 Keep vias free of solder
Insulatin http://www.ettinger.de/
19 disk to Q% 0 Insulating disk to Q2 Art_Detail.cfm?
ART_ARTNUM=70.08.121
20 D3,D4 LL103A Buerklin: 2453406
21 R3, R7 330 Q, SMD0805 541-330ATR-ND
R1, R2, R4,
22 IngRﬁ) 3 0 Ohm, SMD0805 541-000ATR-ND DNP: R6, R8, R9, R10, R11,R12
R11, R12
23 R5 1 47k Q, SMD0805 541-47000ATR-ND
24 U1 1 Socket:IC201-0804-014 Manuf.: Yamaichi
25 PCB 1 77 x91 mm 2 layers
Adhesive Approximately 6mm width, | for example, 3M Bumpons .
26 plastic feet 4 2mm height Part No. SJ-5302 Apply to corners at bottom side
27 MSP430 2 MSP430F53291PN DNP: enclosed with kit, supplied by TI
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Figure B-62. MSP-TS430PN80B Target Socket Module, Schematic
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Figure B-63. MSP-TS430PN80B Target Socket Module, PCB
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Table B-32. MSP-TS430PN80B Bill of Materials
Position Ref Des NB%aprilr Description Digi-Key Part No. Comment
1 PCB 1 90.0 x 92.5 mm 1N(|)SP_TS430PNSOB Rev. 2 layers, blue solder mask
JP1, JP2,
2 JP9, JP13, 6 2-pin header, male, TH SAM1035-02-ND place jumper on header
JP14, JP15
JP17, JP18 2-pin header, male, TH SAM1035-02-ND place jumper on one side of header
JP10, JP11 2-pin header, male, TH SAM1035-02-ND DNP, keep pads free of solder
J1 1 3-pin header, male, TH SAM1035-03-ND place jumpers on pins 1-2
JP3, JP4,
JP5, JP6, . . .
6 JP7 JP8 7 3-pin header, male, TH SAM1035-03-ND place jumpers on pins 2-3
JP16
7 J2 1 3-pin header, male, TH SAM1035-03-ND
R2, R5, R6,
8 RS, RO 5 OR, 0805 541-0.0ATR-ND DNP
9 R3, R12, 3 OR, 0805 541-0.0ATR-ND
R13
10 C5 1 1.1nF, CSMD0805 490-1623-2-ND
11 C3,C7 2 1uF/10V, CSMD0805 490-1702-2-ND
12 R7, R15 2 10k, 0805 541-10KATR-ND
13 R4 1 47k, 0805 541-47TKATR-ND
C4, C6,
14 €10, C11 4 100nF, CSMD0805 490-1666-1-ND
15 R1 1 330R, 0805 541-330ATR-ND
16 R10, R11 2 330R, 0805 541-330ATR-ND DNP
17 R14 1 47k, 0805 541-47TKATR-ND DNP
18 c1, C(;;%) C8, 4 DNP, CSMD0805 DNP
19 SW2 1 EVQ-11LO5R P8079STB-ND DNP, keep pads free of solder
20 SW1 EVQ-11LO5R P8079STB-ND DNP, keep pads free of solder
21 TP1, TP2 2 Test point DNP, keep pads free of solder
22 BSL 1 _1|_0H-p|n connector, male, HRP10H-ND
23 JTAG 1 }f_"p'” connector, male, | ep14H-ND
24 U1 1 Socket IC201-0804-014 Manuf. Yamaichi
25 MSP device 1 MSP430FR5994 DNP: Not enclosed in kit
DNP: MS3V-TR1 . Lo
26 Q1 1 (32768kHz, 20ppm, depends on application M'C“f) Crysftal, DNP, enclosed in kit, keep
12.5pF) vias free of solder

130 MSP430™ Hardware Tools

Copyright © 2021 Texas Instruments Incorporated

SLAU278AH — MAY 2009 — REVISED MARCH 2021

Submit Document Feedback


https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLAU278AH&partnum=

Hardware

131

MSP430™ Hardware Tools

Copyright © 2021 Texas Instruments Incorporated

Figure B-64. MSP-TS430PN80C Target Socket Module, Schematic
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Figure B-65. MSP-TS430PN80C Target Socket Module, PCB

132

MSP430™ Hardware Tools

SLAU278AH — MAY 2009 — REVISED MARCH 2021
Submit Document Feedback

Copyright © 2021 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLAU278AH&partnum=

13 TEXAS

INSTRUMENTS
www.ti.com Hardware
Table B-33. MSP-TS430PN80C Bill of Materials
Designator | Quantity | Value Description Package Reference Part Number Manufacturer Comments
IPCB 1 Printed Circuit Board MCU022 Any
Header(Shrouded), Header, 2.54mm, 5x2,
BSL 1 2.54mm. 5x2, Gold, TH|TH AWHW-10G-0202-T Assman WSW
CAP, CERM, 1 uF, 10
C3,C7 2 1uF V., £10%, X5R, 0805 0805 GRM216R61A105KA01D MuRata
CAP, CERM, 0.1 pF,
C4, C6, C11 3 0.1uF |50V, £10%, X7R, 0805 GRM21BR71H104KA01L MuRata
0805
CAP, CERM, 1100 pF,
C5 1 1100pF |50V, £5%, COG/NPO, |0805 GRM2165C1H112JA01D MuRata
0805
CAP, CERM, 1000 pF,
50V, +5%, COG/NPO,
C13 1 1000pF AEC-Q200 Grade 1, 0805 GCM2165C1H102JA16D MuRata
0805
CAP, CERM, 27 pF,
C14,C15 2 27pF |50V, 5%, COG/NPO, |0603 GRM1885C1H270JA01D MuRata
0603
CAP, CERM, 47 pF,
C16 1 47uF  |6.3V, +20%, X5R, 0805 GRM21BR60J476ME15L MuRata
0805
D1 1 Green |LED, Green, SMD LED_0805 APT2012LZGCK Kingbright
D2 1 Blue |LED, Blue, SMD LED_0805 150080BS75000 Wurth Elektronik
H1, H2, H3, Bumpon, Cylindrical,
H 4 0.312 X 0.200, Black Black Bumpon SJ61A1 3M
Socket, QFP-80, Socket, QFN-80, . .
IC1 1 0.5 mm Pitch 0.5 mm Pitch 1C357-0804-096P-1 Yamaichi Electronics
J1,J2, JP5,
JP6, JP7, Header, 100mil, 3x1,
JP8. JP9. 8 Gold, TH 3x1 Header TSW-103-07-G-S Samtec
JP10
Header, 100mil, 20x1, Not installed,
J3, J4, J5, J6 4 Gold, TH 20x1 Header TSW-120-07-G-S Samtec included in kit
J3A, J4A, Receptacle, 2.54 mm, |Receptacle, 2.54mm, Sullins Connector Not installed,
J5A, J6A 4 20x1, Gold, TH 20x1, TH PPPC201LFBN-RC Solutions included in kit
JP1, JP2,
JP3, JP4, Header, 100mil, 2x1,
JP11, JP12, 8 Gold, TH 2x1 Header TSW-102-07-G-S Samtec
JP13, JP14
Header (shrouded), Sullins Connector
JTAG 1 100 mil, 7x2, Gold, TH 7x2 Shrouded Header | SBH11-PBPC-D07-ST-BK Solutions
Crystal, 32.768 kHz, MS3V-T1R 32.768KHZ . Not installed,
Qi 1 12.5pF, SMD 1.4x1.4x5.0mm SMD | 1>,0p 12 5PF Micro Crystal AG included in kit
R- 8,00M-ZTACS/ ’
Q3 1 Crystal, 8MHz, SMD 4.7x4.1mm MT-0,5-0,4-H-30/30-TR Auris-GmbH
RES, 330, 5%, -
R1 1 330 0.125 W, 0805 0805 CRCWO0805330RJNEA Vishay-Dale
RES, 200, 5%, -
R2 1 200 0.125 W, 0805 0805 CRCWO0805200RJNEA Vishay-Dale
R3, R10,
R11, R12, RES, 0, 5%, 0.125 W, .
R18, R19. 8 0 0805 0805 CRCWO08050000Z0EA Vishay-Dale
R20, R21
RES, 47 k, 5%, -
R7 1 47k 0.125 W, 0805 0805 CRCWO080547K0JNEA Vishay-Dale
RES, 4.7 k, 5%, .
R16, R17 2 4.7k 0.125 W, 0805 0805 CRCWO08054K70JNEA Vishay-Dale
R22 1 22 |8E8,22.5%. 01W. o603 CRCWO060322R0JNEA Vishay-Dale
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Table B-33. MSP-TS430PN80C Bill of Materials (continued)
Designator | Quantity | Value Description Package Reference Part Number Manufacturer Comments
SH-J1,
SH-JP1,
SH-JP2,
SH-JP3,
SH-JP4,
SH-JP5, Alternate part
SH-JPé, Shunt, 100mil, Gold number:
SH-JP7, 15 1x2 plated, Black Shunt SNT-100-BK-G Samtec 069102-0000-
SH-JP8, DA
SH-JP9,
SH-JP10,
SH-JP11,
SH-JP12,
SH-JP13,
SH-JP14
Switch, SPST-NO, Off-
SW1, SW2 2 Mom, 0.02 A, 15 VDC, |6x6mm EVQ-11A04M Panasonic
TH
Switch, DPST, Slide,
SWgWSSWA" 3 Off-On, 1 Pos, 0.15A, |9.65x7.12mm 78FO1T Grayhill
30V, TH
CAP, CERM, 12 pF,
C1,C2 0 12pF |50V, +5%, COG/NPO, |0805 CCO0805JRNP09BN120 Yageo America
0805
CAP, CERM, 22 pF,
C8,C9 0 22pF |50V, 5%, COG/NPO, |0805 GQM2195C1H220JB01D MuRata
0805
CAP, CERM, 4.7 pF,
C12 0 4.7uF |10V, +80/-20%, Y5V, |0805 CCO0805ZRY5V6BB475 Yageo America
0805
CAP, CERM, 1000 pF,
C17,C18 0 1000pF |50V, +1%, COG/NPO, |0805 08055A102FAT2A AVX
0805
FID1, FID2, Fiducial mark. There
FID3, FID4, 0 is nothing to buy or N/A N/A N/A
FID5, FID6 mount.
Q1A, Q2A 0 Crystal, 12 MHz, 11.5x5mm 9B-12.000MEEJ-B TXC Corporation
18 pF, TH
Crystal, 32.768 kHz, MS3V-T1R 32.768KHZ .
Q2 0 12.5pF, SMD 1.4x1.4x5.0mm SMD +20PPM 12.5PF Micro Crystal AG
R4, R5, R6, RES, 0, 5%, 0.125 W, .
RS, RO 0 0 0805 0805 CRCWO08050000Z0EA Vishay-Dale
RES, 47 k, 5%, .
R13 0 47k 0.125 W, 0805 0805 CRCWO080547K0JNEA Vishay-Dale
0,
R14, R15 0 0 EGEOS?: 0, 5%, 0.1 W, 0603 CRCWO06030000Z0EA Vishay-Dale
RES, 200, 1%, .
R23, R24 0 200 0.125 W, 0805 0805 CRCWO0805200RFKEA Vishay-Dale
TP1, TP2, Test Point, Miniature, | Black Miniature
TP3, TP4 0 Black | gjack, TH Testpoint 5001 Keystone
TP5, TP6, Test Point, Miniature, Black Miniature
TP7, TP8 0 Black, TH Testpoint 5001 Keystone
134 MSP430™ Hardware Tools SLAU278AH — MAY 2009 — REVISED MARCH 2021

Copyright © 2021 Texas Instruments Incorporated

Submit Document Feedback


https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLAU278AH&partnum=

13 TEXAS
INSTRUMENTS

www.ti.com Hardware

B.33 MSP-TS430PN80USB

Due to the use of diodes in the power chain, the voltage on the MSP430F5xx device is approximately 0.3 V
lower than is set by the debugging tool. Set the voltage in the IDE to 0.3 V higher than desired; for example, to
run the MCU at 3.0 V, set it to 3.3 V.
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Figure B-66. MSP-TS430PN80USB Target Socket Module, Schematic
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Figure B-67. MSP-TS430PN80USB Target Socket Module, PCB
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Table B-34. MSP-TS430PN80USB Bill of Materials
No. per —n -
Pos. Ref Des Board Description Digi-Key Part No. Comment
1 C1,C2 0 12pF, SMD0805 DNP: C1, C2
1.1 C3,C4 2 47pF, SMD0805
2 Ce, C7 2 10uF, 6.3V, Tantal Size B 511-1463-2-ND
3 Cs, 0(2111"1013’ 4 100nF, SMD0805 311-1245-2-ND
3.1 C10, C12 0 10uF, SMD0805 311-1245-2-ND DNP: C10, C12
C8 1 2.2nF, SMD0805
5 C9 1 470nF, SMD0805 478-1403-2-ND
D1 1 green LED, SMD0805 P516TR-ND
DNP: headers and
7 J1,J2, J3, J4 4 20-pin header, TH SAM1029-20-ND receptacles enclosed with kit.
Keep vias free of solder.
DNP: headers and
receptacles enclosed with kit.
71 4 20-pin header, TH Keep vias free of solder.
SAM1213-20-ND : Header
: Receptacle
8 J5 1 3-pin header, male, TH SAM1035-03-ND
JP5, JP6,
9 JP7, JP8,JP9, 6 3-pin header, male, TH SAM1035-03-ND Place jumpers on pins 2-3
JP10
10 JP1, JP2 2 2-pin header, male, TH SAM1035-02-ND Place jumper on header
JP4 1 SAM1035-02-ND Place jumper only on one pin
1 JP3 1 3-pin header, male, TH SAM1035-03-ND Place jumper on pins 1-2
Place on: JP1, JP2, JP3, JP4,
12 10 Jumper 15-38-1024-ND JP5, JP6, JP7, JP8, JP9,
JP10
13 JTAG 1 14-pin connector, male, TH HRP14H-ND
Micro Crystal MS1V-T1K DNP: Q1 Keep vias free of
14 Qi 0 Crystal 32.768kHz, C(Load) = 12.5pF |solder
15 Q2 1 Crystal "Q2: 4MHzBuerklin: 78D134"
16 R3, R7 2 330 Q, SMD0805 541-330ATR-ND
R1, R2, R4,
17 R6, R8, R9, 2 0 Q, SMD0805 541-000ATR-ND DNP: R4, R6, R8, R9, R12
R12
18 R10 1 100 Q, SMD0805 Buerklin: 07E500
18 R11 0 1M Q, SMD0805 DNP
18 R5 1 47k Q, SMD0805 541-47000ATR-ND
19 U1 1 Socket:IC201-0804-014 Manuf.: Yamaichi
20 PCB 1 79 x 77 mm 2 layers
21 Rubber 4 Buerklin: 20H1724 Apply to corners at bottom
standoff side
22 MSP430 2 MSP430F5529 DNP: Enclosed with kit
supplied by TI
. . http://www.ettinger.de/
23 '”S“'ta“ggzd's" 1 Insulating disk to Q2 Art_Detail.cfm?
0 ART_ARTNUM=70.08.121
27 C33 1 220n Buerklin: 53D2074
28 C35 1 10p Buerklin: 56D102
29 C36 1 10p Buerklin: 56D102
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Table B-34. MSP-TS430PN80USB Bill of Materials (continued)

Pos. Ref Des NB%al::r Description Digi-Key Part No. Comment
30 C38 1 220n Buerklin: 53D2074

31 C39 1 4u7 Buerklin: 53D2086

32 C40 1 0.1u Buerklin: 53D2068

33 D2, D3, D4 3 LL103A Buerklin: 24S3406

34 IC7 1 TPD4E004 Manu: TI
36 LED 0 JP3QE SAM1032-03-ND DNP

37 LED1 0 LEDCHIPLED_0603 FARNELL: 852-9833 DNP

38 LED2 0 LEDCHIPLED_0603 FARNELL: 852-9868 DNP

39 LED3 0 LEDCHIPLED_0603 FARNELL: 852-9841 DNP

40 R1 :;1%15’ 0 470R Buerklin: 07E564 DNP

41 R33 1 1k4 Buerklin: 07E612

42 R34 1 27R Buerklin: 07E444

43 R35 1 27R Buerklin: 07E444

44 R36 1 33k Buerklin: 07E740

45 S1 0 PB P12225STB-ND DNP

46 S2 0 PB P12225STB-ND DNP

46 S3 1 PB P12225STB-ND

47 USB1 1 USB_RECEPTACLE FARNELL: 117-7885

SLAU278AH — MAY 2009 — REVISED MARCH 2021

Submit Document Feedback

Copyright © 2021 Texas Instruments Incorporated

MSP430™ Hardware Tools 139


https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLAU278AH&partnum=

13 TEXAS
INSTRUMENTS

Hardware www.ti.com

B.34 MSP-TS430PZ100
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A. Connections between the JTAG header and pins XOUT and XIN are no longer required and should not be made.

Figure B-68. MSP-TS430PZ100 Target Socket Module, Schematic
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Figure B-69. MSP-TS430PZ100 Target Socket Module, PCB
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Table B-35. MSP-TS430PZ100 Bill of Materials
No. per o .
Pos. Ref Des Board Description Digi-Key Part No. Comment
1 C1,C2 0 12pF, SMD0805 DNP
1b C3.c4 0 47pF, SMD0805 DNP: Only recommendation.
Check your crystal spec.
2 Ce, C7 1 10uF, 10V, Tantal Size B 511-1463-2-ND DNP: C6
3 C5 1 100nF, SMD0805 478-3351-2-ND
4 C8 1 10nF, SMD0805 478-1383-2-ND
5 C9 1 470nF, SMD0805 478-1403-2-ND
6 D1 1 yellow LED, TH, 3mm, T1 511-1251-ND
DNP: Headers and
receptacles enclosed with
7 1,02, 3, J4 0 25-pin header, TH kit.Keep vias free of solder.
SAM1029-25-ND : Header
SAM1213-25-ND : Receptacle
8 J5 1 3-pin header, male, TH SAM1035-03-ND
9 J6, J7 2 2-pin header, male, TH SAM1035-02-ND place jumper on header
10 2 Jumper 15-38-1024-ND Place on: J6, J7
11 JTAG 1 14-pin connector, male, TH HRP14H-ND
12 BOOTST 0 10-pin connector, male, TH DNP: Keep vias free of solder
Q1: Micro Crystal MS1V-T1K . .
13 Q1, Q2 0 Crystal 32.768KkHz, C(Load) = 12.5pF DNP: Keep vias free of solder
14 R3 1 330 Q, SMD0805 541-330ATR-ND
R1, R2, R4,
15 R8, R9, R10, 3 0 Q, SMD0805 541-000ATR-ND DNP: R4, R9, R10, R12
R11, R12
16 R5 1 47k Q, SMD0805 541-47000ATR-ND
Socket: 1C201-1004-008 or . .
17 U1 1 1C357-1004-53N Manuf.: Yamaichi
18 PCB 1 82 x 90 mm 2 layers
Adhesive - . . for example, 3M Bumpons Apply to corners at bottom
19 Plastic feet 4 6mm width, 2mm height b2 No. Su.5302 side
20 MSP430 2 MSP430FG4619IPZ DNP: enclosed with kit
supplied by TI
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B.35 MSP-TS430PZ100A
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Figure B-70. MSP-TS430PZ100A Target Socket Module, Schematic
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Jumper JP3
1-2 (int): Power supply from JTAG interface
2-3 (ext): External power supply
Jumper JP1
Connector JTAG Open to measure current
For JTAG Tool
|f":.|‘| \VCC JP3 )
s FEI R11 — Connector BOOTST
JTAG m"l‘t] ext BOOTST For Bootloader Tool
J5 J3 + JP2
GND ] L Jumper JP2
GND 75 70 65 + 60 55 51 H
Connector J5 vee [e C:1|1 0 o] Open to disconnect LED
External power connector oo o
Jumper JP3 to "ext" 4@ Rel O O RS o @—1—D1
=5 | 3 f+ o O LED connected to P5.1
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g °
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ge|og
R12 . . o ér\i
cim @ of
éag (_?Qz 42 g 28
RS . dal
8 o
Orient Pin 1 of a o
MSP430 Device 5 s Ul o
BRI cem Ao
n a
a
a
£
25
[

P
()]

1 5
BEEEEEEEEE

0eo00CQ00Q0

20
00Q00

=

Figure B-71. MSP-TS430PZ100A Target Socket Module, PCB
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Table B-36. MSP-TS430PZ100A Bill of Materials
Pos. Ref Des NB%aI:Zr Description Digi-Key Part No. Comment

1 C1,C2 0 12pF, SMD0805 DNP
1b C3, C4 0 47pF, SMD0805 B,T:;koy’gﬁrrify"sr{‘a?‘seg‘;’ﬁ”°”'
2 C7,C9 2 10uF, 10V, Tantal Size B 511-1463-2-ND
3 C5,C11,C14 3 100nF, SMD0805 311-1245-2-ND
4 c8 1 10nF, SMD0805 478-1358-1-ND
5 Cé 0 470nF, SMD0805 478-1403-2-ND DNP
6 D1 1 green LED, SMD0805 67-1553-1-ND

DNP: Headers and

receptacles enclosed with
7 1,42, 3, J4 0 25-pin header, TH kit.Keep vias free of solder.

SAM1029-25-ND : Header
SAM1213-25-ND : Receptacle
8 J5 1 3-pin header, male, TH SAM1035-03-ND
10 JP1, JP2 2 2-pin header, male, TH SAM1035-02-ND pPlace jumper on header
11 JP3 1 3-pin header, male, TH SAM1035-03-ND Place jumper on pins 1-2
12 3 Jumper 15-38-1024-ND Place on: JP1, JP2, JP3
13 JTAG 1 14-pin connector, male, TH HRP14H-ND
14 BOOTST 0 10-pin connector, male, TH DNP: Keep vias free of solder
15 Q1, Q2 0 Crystal ?217Igﬂé?(ﬁ20g(sl_t2|ag/l)8=1\1/-2T51Fl)(F DNP: Keep vias free of solder
16 R3 1 330 Q, SMD0805 541-330ATR-ND
R1, R2, R4,
17 RRs;GRTZ) 2?1 2 0 Q, SMD0805 541-000ATR-ND 2'1\‘55141 RR61’2R7’ R8, R9,
R12

18 R5 1 47k Q, SMD0805 541-47000ATR-ND
19 U1 1 Socket: IC357-1004-53N Manuf.: Yamaichi
20 PCB 1 90 x 82 mm 4 layers
21 S;J:gg;r 4 Select appropriate gzzly to corners at bottom
22 MSP430 2 MSP430F47197IPZ Eu":;heEg‘g;STeld with kit
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B.36 MSP-TS430PZ100B
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MSP430: Target-Socket MSP-TS430P2100B
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Figure B-72. MSP-TS430PZ100B Target Socket Module, Schematic
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Jumper JP3
1-2 (int): Power supply from JTAG interface
2-3 (ext): External power supply
Connector JTAG Connector BOOTST
For JTAG Tool For Bootloader Tool
(@) YIIIID JD\VCCDUDSYS TIIXT @
000000062 =1 =| 0000062
g g BO0TST
JTAG S
Connector J5 | 55 ¢
External power connector | @°"° [0000000000000000000000000):
Jumper JP3 to "ext" vee J@je i o] 30
) ® 35
(] o NY
° o s
ME <R
e e
o ® o>
° o2&
° §§§ °
Jumper JP1| gg oF 3§§ 3:
Open to measure current | Je1 ° R °
) *%e acz (@
o Kc14 o
.g o Cs )
Orient Pin 1 of MSP430 device T&e——@ on o
eu_sracle cem p%;s B 18| JP11,0P12, P13
Jumpers JP5 to JP10-| [e's alrde] g & eomm jag 'S~ | Connect 1-2 to connect
Close 1-2 to debug in Spy-Bi-Wire mode | [€€€d0 oy gg e e AUXVCCx with DVCC
Close 2-3 to debug in 4-wire JTAG mode | fg°g°ainie Y oo o or drive AUXVCCx externally
DOOENS - 3%592 an ui‘rﬁ!n\\ D1
(@) 53 \30oooood‘giooo%oooozgoooi}i@ LED connected to P1.0

" Jumper JP2
Open to disconnect LED

Figure B-73. MSP-TS430PZ100B Target Socket Module, PCB

Note

For bootloader use, the BSL connector and only one of the resistors R10 or R11 must be populated. If
the board is supplied internally, R11 (0 Q) must be assembled. If the board is supplied externally, R10
(0 Q) must be assembled, and R11 must be removed.
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Table B-37. MSP-TS430PZ100B Bill of Materials
Position Ref Des NB%:: Description Digi-Key Part No. Comment
1 C1,C2 0 12pF, SMD0805 DNP
C4,C5,C6,
2 C7.C8, C9 6 100nF, SMD0805 311-1245-2-ND
C10, C26 2 470 nF, SMD0805 478-1403-2-ND
C11,C12 1 10 uF /6.3 V SMD0805 C12 DNP
C13, C14,
5 C16, C18, 6 4.7 uF SMD0805
C19, C29
6 D1 1 green LED, SMD0805 P516TR-ND
SAM1029-25-ND )
7 J1, J2, J3, 0 25-pin header, TH (Header) SAM1213-25-ND D!\IP. .Headers f':md receptacles _enclosed
J4 with kit. Keep vias free of solder:
(Receptacle)
8 J5 1 3-pin header, male, TH
j:zg j:z? place jumpers on pins 2-3 on JP5, JP6,
9 JP8’ JPQ’ 7 3-pin header, male, TH SAM1035-03-ND JP7, JP8, JP9, JP10 place jumpers on
JP10 pins 1-2 on JP3,
JP1, JP2, . .
10 JP4 3 2-pin header, male, TH SAM1035-02-ND Place jumper on header
1" ‘JP1J1|_1,‘1J§12’ 3 4-pin header, male, TH place jumper on header 1-2
12 13 Jumper 15-38-1024-ND See Pos. 9 and Pos. 10 and Pos. 11
15 JTAG 1 }f_"p'” connector, male, | ipp14H-ND
16 BOOTST 0 }OH""” connector, male, "DNP Keep vias free of solder"
17 Q1 Crystal DNP: Q1 Keep vias free of solder
21 R3, R7 330 Q, SMD0805 541-330ATR-ND
R1, R2, R4,
22 R6, R8, 2 0 Ohm, SMD0805 541-000ATR-ND DNP: R4, R6, R8, R10, R11
R10, R11
23 R5 1 47k Q, SMD0805 541-47000ATR-ND
24 U1 1 Socket: IC357-1004-53N Manuf.: Yamaichi
25 PCB 1 90 x 82 mm 2 layers
Adhesive Approximately 6mm width, |for example, 3M Bumpons .
26 plastic feet 4 2mm height Part No. SJ-5302 Apply to corners at bottom side
27 MSP430 2 MSP430F6733IPZ DNP: enclosed with kit, supplied by Tl
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Figure B-74. MSP-TS430PZ100C Target Socket Module, Schematic

Socket MSP-TS430PZ100C
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Jumper JP3 Jumper JP1
1-2 (int): Power supply from JTAG interface Open to measure current
2-3 (ext): External power supply
Connector JTAG Connector BOOTST

For JTAG Tool For Bootloader Tool

Connector J5
External power connector
Jumper JP3 to "ext"

Jumpers JP5 to JP10 —
Close 1-2 to debug in Spy-Bi-Wire mode
Close 2-3 to debug in 4-wire JTAG mode

- == If the system should
| [ L o0 be supplied from LDOI (J6),
o] 100 5 0 oo & 30 76 close JP4 and set JP3 to external
o Ei-1-1-1-§
. . . (=)t [+ +

Orient Pin 1 of MSP430 device —{g} o 3
S — &
iz]
=)o f's) o) O 9] E
G = 03-1-H
o)., Remm( + &
- & E@ é
o), Re | + O s
=)
(=]
al B2 oo . R o
QR =l
& s
8 (=
= =
(=) 39 &
(=]
(=)
B8] 2 30 354045 50

D1 23@000000000000000000000003“_
— on
LED connected to P1.0 O D1 R;JZ:BJpz MSP-TS430P2100C O
Rev.: 1.1
Jumper JP2

Open to disconnect LED
Figure B-75. MSP-TS430PZ100C Target Socket Module, PCB

Note

For bootloader use, the BSL connector and only one of the resistors R10 or R11 must be populated. If
the board is supplied internally, R11 (0 Q) must be assembled. If the board is supplied externally, R10
(0 Q) must be assembled, and R11 must be removed.
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Table B-38. MSP-TS430PZ100C Bill of Materials
Number
Pos. Ref Des Per Description Digi-Key Part No. Comment
Board
1 C1,C2 0 12pF, SMD0805 DNP: C1, C2
1.1 C3,C4 2 47pF, SMD0805 DNP: C3, C4
2 Ce, C7 2 10uF, 6.3V, Tantal Size B 511-1463-2-ND
C5, C11,
3 C13, C14, 6 100nF, SMD0805 311-1245-2-ND
C19, C20
3.1 Céqs(:ﬂ?z 0 100nF, SMD0805 311-1245-2-ND DNP: C10, C12,C18, C17
4 Cc8 1 2.2nF, SMD0805 Buerklin 53 D 292
Cc9 1 470nF, SMD0805 478-1403-2-ND
6 D1 1 green LED, SMD0805 P516TR-ND
7 |J1,J2,43,J4| 4 |25-pin header, TH SAM1029-25-ND DNP: headers and receptacles enclosed
with kit. Keep vias free of solder.
71 4 25-pin header, TH SAM1213-25-ND DNP: _headers z_and receptacles enclosed
with kit. Keep vias free of solder.
8 J5, J6 2 3-pin header, male, TH SAM1035-03-ND
JP5, JP6,
JP7, . . .
9 JP8.JPY, 6 3-pin header, male, TH SAM1035-03-ND place jumpers on pins 2-3
JP10
10 JP1, JP2 2 2-pin header, male, TH SAM1035-02-ND place jumper on header
10.1 JP4 1 2-pin header, male, TH SAM1035-02-ND place jumper on header
11 JP3 1 3-pin header, male, TH SAM1035-03-ND place jumper on pins 1-2
Place on: JP1, JP2, JP3, JP4, JP5, JP6,
12 10 Jumper 15-38-1024-ND JP7. JP8, JP9, JP10
13 JTAG 1 14-pin connector, male, TH |HRP14H-ND
14 BOOTST 1 10-pin connector, male, TH |HRP10H-ND DNP, keep vias free of solder
DNP: Q1
15 Q1 0 Crystal
rysta Keep vias free of solder
16 Q2 1 Crystal DNP: Q2 Keep vias free of solder
17 R3, R7 2 330 Ohm, SMD0805 541-330ATR-ND
R1, R2, R4,
R6, R8, R9, .
18 R10. R11 3 0 Ohm, SMD0805 541-000ATR-ND DNP: R6, R8, R9, R10, R11, R12
R12
19 R5 1 47k Ohm, SMD0805 541-47000ATR-ND
20 U1 1 Socket: IC357-1004-53N Manuf.: Yamaichi
21 PCB 1 79.5x99.5 mm MSP-TS430PZ100C Rev 1.0 |2 layers
22 Rubbz;fstand 4 Buerklin: 20H1724 apply to corners at bottom side
23 MSP430 2 MSP430F643x DNP: enclosed with kit. Is supplied by TI.
24 C16 1 4.7 nF SMD0603 Buerklin 53 D 2042
26 D3, D4 2 LL103A Buerklin: 2453406
27 JP11 1 4-pin header, male, TH SAM1035-04-ND Place jumper on Pin 1 and Pin 2
28 C15 1 4.7 uF, SMD0805 Buerklin 53 D 2430
29 C21 1 220nF, SMD0805 Buerklin 53 D 2381
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Figure B-76. MSP-TS430PZ100D Target Socket Module, Schematic
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Figure B-77. MSP-TS430PZ100D Target Socket Module, PCB
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Table B-39. MSP-TS430PZ100D Bill of Materials
Number
Pos. Ref Des Per Description Digi-Key Part No. Comment
Board
1 PCB 1 90.0 x 100.0 mm MSP-TS430PZ100D 2 layers, white solder mask
Rev 1.2
2 JP1, JP2, 3 2-pin header, male, TH SAM1035-02-ND place jumper on header
JP9
3 JP10, JP11, |3 2-pin header, male, TH SAM1035-02-ND DNP, keep pads free of solder
JP12
J1 3-pin header, male, TH SAM1035-03-ND place jumpers on pins 1-2
JP3, JP4, 6 3-pin header, male, TH SAM1035-03-ND place jumpers on pins 2-3
JP5, JP6,
JP7, JP8
6 J2 1 3-pin header, male, TH SAM1035-03-ND
7 R2,R3,R5, |6 OR, 0805 541-0.0ATR-ND DNP
R6, R8, R9
8 R7, R12, 3 OR, 0805 541-0.0ATR-ND
R13
9 C5 1 1.1nF, CSMD0805 490-1623-2-ND
10 C3,C7 2 1uF/10V, CSMDO0805 490-1702-2-ND
11 C12 1 1uF/10V, CSMD0805 490-1702-2-ND DNP
12 R4 1 47k, 0805 541-47KATR-ND
13 C4, C6, C10, |4 100nF, CSMD0805 490-1666-1-ND
C11
14 C13 1 100nF, CSMD0805 490-1666-1-ND DNP
15 C15 1 4u7, CSMD0805 445-1370-1-ND DNP
16 R1 1 330R, 0805 541-330ATR-ND
17 C14 1 470nF, CSMD0805 587-1290-2-ND DNP
18 R10, R11 2 330R, 0805 541-330ATR-ND DNP
19 R14 1 47k, 0805 541-47KATR-ND DNP
20 C1,C2,C8, |4 DNP, CSMD0805 DNP
C9
21 Sw2 1 EVQ-11LO5R P8079STB-ND DNP
22 SW1 1 EVQ-11LO5R P8079STB-ND DNP
23 J3, J4, J5, J6 |4 25-pin header, TH DNP: headers and receptacles enclosed
with kit. Keep vias free of solder.
SAM1029-25-ND : Header
24 J3, J4, J5, J6 |4 25-pin receptacle, TH DNP: headers and receptacles enclosed
with kit. Keep vias free of solder.
SAM1213-25-ND : Receptacle
25 TP1, TP2 2 Testpoint DNP, keep pads free of solder
26 BSL 1 10-pin connector, male, TH HRP10H-ND DNP, keep vias free of solder
27 JTAG 1 14-pin connector, male, TH HRP14H-ND
28 IC1 1 Socket: 1C201-1004-008 Manuf. Yamaichi
29 IC1 1 MSP430FR6989 DNP: enclosed with kit. Is supplied by TI
30 Q1 1 DNP: MS3V-TR1 (32768kHz/ |depends on application Micro Crystal, DNP, enclosed in kit, keep
20ppm/12,5pF) vias free of solder
31 Q2 1 DNP, Crystal depends on application DNP, keep vias free of solder
32 D1 1 green LED, DIODE0805 P516TR-ND
33 D3 1 red (DNP), DIODE0805 DNP
34 D2 1 yellow (DNP), DIODE0805 DNP
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Table B-39. MSP-TS430PZ100D Bill of Materials (continued)
Number
Pos. Ref Des Per Description Digi-Key Part No. Comment
Board
35 Rubber 4 Buerklin: 20H1724 apply to corners at bottom side
stand off
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Figure B-79. MSP-TS430PZ100E Target Socket Module, PCB
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Table B-40. MSP-TS430PZ100E Bill of Materials
Item No. Designator Quantity Description Supplier Part Number Note
1 PCB1 1 PCB, 3.20" x 4.50" 2 layers, yellow solder
mask
2 BSL 1 Header(Shrouded), 2.54mm, 5x2, AWHW-10G-0202-T-ND
Gold, TH
CAP, CERM, 12 pF, 50 V, +5%, COG/
3 C1,C2 2 NPO. 0805 311-1100-1-ND DNP
4 C3, 7 2 CAP, CERM, 1 uF, 10V, £10%, X5R, 490-1702-1-ND
0805
CAP, CERM, 0.1 yF, 50 V, £10%,
5 C4, C6,C10,C11 4 X7R. 0805 490-1666-1-ND
CAP, CERM, 1100 pF, 50 V, +5%,
6 C5 1 COG/NPO, 0805 490-1623-1-ND
CAP, CERM, 22 pF, 50 V, +5%, COG/
7 C8, C9 2 NPO. 0805 490-3608-1-ND DNP
CAP, CERM, 4.7 yF, 10 V, +80/-20%,
8 C12 1 Y5V, 0805 311-1371-2-ND DNP
CAP, CERM, 1000 pF, 50 V, 5%,
9 13 1 |COGINPO, AEC-Q200 Grade 1, 0805 | +90-8032-1-ND
CAP, CERM, 27 pF, 50 V, +5%, COG/
10 C14,C15 2 NPO. 0603 490-1413-1-ND
CAP, CERM, 47 uF, 6.3V, £20%,
11 C16 1 X5R. 0805 490-9960-1-ND
12 D1 1 LED, Green, SMD 754-1939-1-ND
13 D2 LED, Blue, SMD 732-4982-1-ND
14 H1, H2, H3, H4 4 125mil Mounting Hole
15 H5, H6, H7, H8 4 Bumpon, Cylindrical, 0.312 X 0.200, SJ5746-0-ND
Black
16 IC1 1 Socket, QFP-100, 0.5 mm Pitch
J1, J2, JP5, JP6, JP7, .
17 JP8. JPY, JP10 8 Header, 100mil, 3x1, Gold, TH SAM1029-03-ND
DNP: Headers are
18 J3, J4, J5, J6 4 Header, 100mil, 25x1, Gold, TH SAM1029-25-ND enclosed in kit. Keep
vias free of solder
DNP: Receptacles are
19 J3, J4, J5, J6 4 Receptacle, 100mil, 25x1, Gold, TH |SAM1213-25-ND enclosed in kit. Keep
vias free of solder
JP1, JP2, JP3, JP4, .
20 JP11, JP12, JP13, JP14 8 Header, 100mil, 2x1, Gold, TH SAM1029-02-ND
Header (shrouded), 100 mil, 7x2,
21 JTAG 1 Gold, TH S9170-ND
22 Q1, Q2 2 32.768KkHz +20ppm 12.5pF 94M8466 EO']':érKeep holes free of
23 Q3 1 ZTACS Crystal Resonator 77D9806 DNP
24 R1 1 RES, 330, 5%, 0.125 W, 0805 541-330ACT-ND
25 R2 1 RES, 200, 5%, 0.125 W, 0805 541-200ACT-ND
R3, R10, R11, R12, o
26 R18, R19, R20, R21 8 RES, 0, 5%, 0.125 W, 0805 541-0.0ACT-ND
27 R4, RS, R6, R8, R9, 7 RES, 0, 5%, 0.1 W, 0603 541-0.0GCT-ND DNP
R14, R15
28 R7 1 RES, 47 k, 5%, 0.125 W, 0805 541-47TKACT-ND
29 R13 RES, 47 k, 5%, 0.125 W, 0805 541-47TKACT-ND DNP
30 R16, R17 2 RES, 4.7 k, 5%, 0.125 W, 0805 541-4. 7TKACT-ND
158 MSP430™ Hardware Tools SLAU278AH — MAY 2009 — REVISED MARCH 2021
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Table B-40. MSP-TS430PZ100E Bill of Materials (continued)
Item No. Designator Quantity Description Supplier Part Number Note
31 R22 1 RES, 22, 5%, 0.1 W, 0603 541-22GCT-ND
SH-J1, SH-JP1, J1:1-2, JP1: 1-2, JP2:
SH-JP2, SH-JP3, . .
1-2, JP3: 1-2, JP4: 1-2,
SH-JP4, SH-JP5, . . .
SH-JP6. SH-JP7 JP5: 2-3, JP6: 2-3, JP7:
32 ’ ’ 15 Shunt, 100mil, Gold plated, Black 3M9580-ND 2-3, JP8: 2-3, JP9: 2-3,
SH-JP8, SH-JP9, . .
JP10: 2-3, JP11: 1-2,
SH-JP10, SH-JP11, JP12:1-2, JP13: 1-2
SH-JP12, SH-JP13, Pa12
SH-JP14 :
33 SW1, SW2 2 Switch Tactile SPST-NO 0.02A 15V |P8079STB-ND
Install with arrow
. . matching arrow on
34 SW3, SW4, SW5 3 g";’g‘;\h'sgf’/s%s“de’ Off-On, 1Pos, | 5H7727.ND PCB. S5 should be
’ ’ ’ "ON", S3 and S4 should
be "OFF"
TP1, TP2, TP3, TP4, .
35 TP5. TP6 6 Test Point, Miniature, Black, TH 36-5001-ND DNP
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Figure B-80. MSP-TS430PZ5x100 Target Socket Module, Schematic
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Figure B-81. MSP-TS430PZ5x100 Target Socket Module, PCB
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Table B-41. MSP-TS430PZ5x100 Bill of Materials
Pos. Ref Des A0 B Description Digi-Key Part No. Comment
Board
1 C1,C2 0 12pF, SMD0805 DNP
1b C3,C4 47pF, SMD0805 DNP: Only recommendation.
Check your crystal spec.
2 Ce, C7 2 10uF, 10V, Tantal Size B 511-1463-2-ND
C5, C10, C11, .
3 C12, C13, C14 4 100nF, SMD0805 311-1245-2-ND DNP: C12, C14
Cc8 0 2.2nF, SMD0805 DNP
Cc9 1 470nF, SMD0805 478-1403-2-ND
D1 1 green LED, SMD0805 67-1553-1-ND
DNP: headers and receptacles
enclosed with kit. Keep vias
7 J1, 02, J3, J4 0  |25-pin header, TH free of solder.
SAM1029-25-ND : Header
SAM1213-25-ND : Receptacle
8 J5 1 3-pin header, male, TH SAM1035-03-ND
JP5, JP6, JP7,
9 JP8, JPY9, 6 3-pin header, male, TH SAM1035-03-ND Place jumpers on pins 2-3
JP10
10 JP1, JP2 2 2-pin header, male, TH SAM1035-02-ND Place jumper on header
11 JP3 1 3-pin header, male, TH SAM1035-03-ND Place jumper on pins 1-2
Place on JP1, JP2, JP3, JP5,
12 9 Jumper 15-38-1024-ND JP6. JP7, JP8, JP9. JP10
13 JTAG 1 14-pin connector, male, TH HRP14H-ND
14 BOOTST 0 10-pin connector, male, TH DNP: Keep vias free of solder
Q1: Micro Crystal MS1V-T1K . .
15 Q1,Q2 0 Crystal 32.768KHz, C(Load) = 12.5pF DNP: Keep vias free of solder
16 R3, R7 2 330 Q, SMD0805 541-330ATR-ND
R1, R2, R4, .
17 R6, R8, R9, 3 0 Q, SMD0805 541-000ATR-ND g:sz R6, R8, R9, R10, R11,
R10, R11, R12
18 R5 1 47k Q, SMD0805 541-47000ATR-ND
19 U1 1 Socket: IC357-1004-53N Manuf.: Yamaichi
20 PCB 1 90 x 82 mm 2 layers
Rubber . .
21 standoff 4 Select appropriate Apply to corners at bottom side
22 MSP430 2 |MSP430F5438IPZ E;\'TPI: Enclosed with kit supplied
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B.41 MSP-TS430PZ100USB

Due to the use of diodes in the power chain, the voltage on the MSP430F5xx device is approximately 0.3 V
lower than is set by the debugging tool. Set the voltage in the IDE to 0.3 V higher than desired; for example, to
run the MCU at 3.0 V, set it to 3.3 V.
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MSP-TS430PZ100USB Target Socket Module, Schemat

Figure B-82.
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For JTAG Tool
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Orient Pin 1 of MSP430 device —
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Figure B-83. MSP-TS430PZ100USB Target Socket Module, PCB

SLAU278AH — MAY 2009 — REVISED MARCH 2021
Submit Document Feedback

Copyright © 2021 Texas Instruments Incorporated

MSP430™ Hardware Tools 165


https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLAU278AH&partnum=

13 TEXAS

INSTRUMENTS
Hardware www.ti.com
Table B-42. MSP-TS430PZ100USB Bill of Materials
Pos. Ref Des No. Per Board Description Digi-Key Part No. Comment
1 C1,C2 0 12pF, SMD0805 DNP: C1, C2
1.1 C3,C4 2 47pF, SMD0805
2 Ce, C7 2 10uF, 6.3V, Tantal Size B 511-1463-2-ND
C5, C11, C13,
3 C14, C19 5 100nF, SMD0805 311-1245-2-ND
3.1 €10, C12, 0 100nF, SMD0805 311-1245-2-ND DNP: C10, C12,C18, C17
C18, C17
4 C8 1 2.2nF, SMD0805
C9 1 470nF, SMD0805 478-1403-2-ND
D1 1 green LED, SMD0805 P516TR-ND
DNP: headers and receptacles
enclosed with kit. Keep vias
7 J1,J2, J3, J4 4 25-pin header, TH SAM1029-25-ND free of solder.
: Header
: Receptacle
DNP: headers and receptacles
enclosed with kit. Keep vias
7.1 4 25-pin header, TH SAM1213-25-ND free of solder.
: Header
: Receptacle
8 J5 1 3-pin header, male, TH SAM1035-03-ND
JP5, JP6, JP7,
9 JP8, JP9, 6 3-pin header, male, TH SAM1035-03-ND place jumpers on pins 2-3
JP10
10 JP1, JP2, JP4 3 2-pin header, male, TH SAM1035-02-ND place jumper on header
11 JP3 1 3-pin header, male, TH SAM1035-03-ND place jumper on pins 1-2
Place on: JP1, JP2, JP3, JP4,
12 10 Jumper 15-38-1024-ND JP5. JP6, JP7, JP8. JPY, JP10
13 JTAG 1 14-pin connector, male, TH HRP14H-ND
Micro Crystal MS1V-T1K DNP: Q1. Keep vias free of
14 oL 0 Crystal 32.768kHz, C(Load) = 12.5pF |solder
15 Q2 1 Crystal Q2: 4MHz, Buerklin: 78D134
16 R3, R7 2 330 Q, SMD0805 541-330ATR-ND
R1, R2, R4,
17 R6, R8, R9, 3 0 Q, SMD0805 541-000ATR-ND DNP: R6, R8, R9, R12
R12
18 R10 1 100 Q, SMD0805 Buerklin: 07E500
18 R11 1 1M Q, SMD0603 not existing in Rev 1.0
18 R5 1 47k Q, SMD0805 541-47000ATR-ND
19 U1 1 Socket:IC201-1004-008 Manuf.: Yamaichi
20 PCB 1 79 x 77 mm 2 layers
21 Rubbg;fstand 4 Buerklin: 20H1724 apply to corners at bottom side
22 MSP430 2 MSP430F6638IPZ DNP: enclosed with kit. Is
supplied by TI
. . http://lwww.ettinger.de/
23 '”S“'ti“g%d's" 1 Insulating disk to Q2 Art_Detail.cfm?
ART_ARTNUM=70.08.121
24 C16 1 4.7 nF SMD0603
27 C33 1 220n SMD0603 Buerklin: 53D2074
28 C35, C36 2 10p SMDO0603 Buerklin: 56D102
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Table B-42. MSP-TS430PZ100USB Bill of Materials (continued)
Pos. Ref Des No. Per Board Description Digi-Key Part No. Comment
30 C38 1 220n SMDO0603 Buerklin: 53D2074
31 C39 1 4u7 SMD0603 Buerklin: 53D2086
32 C40 1 0.1u SMD0603 Buerklin: 53D2068
33 D2, D3, D4 3 LL103A Buerklin: 2453406
34 IC7 1 TPD4E004 Manu: Tl
35 LED 0 JP3QE SAM1032-03-ND DNP
36 LEDIjélD‘gDZ‘ 0 LEDCHIPLED_0603 FARNELL: 852-9833 DNP
37 |R13,R15,R16 0 470R SMD0603 Buerklin: 07E564 DNP
38 R33 1 1k4 / 1k5 SMD0603 Buerklin: 07E612
39 R34 1 27R SMD0603 Buerklin: 07E444
40 R35 1 27R SMD0603 Buerklin: 07E444
41 R36 1 33k SMD0603 Buerklin: 07E740
42 S1, 82, S3 1 PB P12225STB-ND DNP S1 and S2. (Only S3)
43 USB1 1 USB_RECEPTACLE FARNELL: 117-7885
44 JP11 1 4-pin header, male, TH SAM1035-04-ND place jumper only on Pin 1
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B.42 MSP-TS430PZ100AUSB

The development board MSP-TS430PZ100AUSB supports the MSP430FG662x and MSP430FG642x
flash devices in the 100-pin QFP package. MSP430FG6626IPZ devices are not included in the MSP-
TS430PZ100AUSB kit. Free samples can be ordered from www.ti.com/product/MSP430F G6626/samplebuy.
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B-84. MSP-TS430PZ100AUSB Target Socket Module, Schematic
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1-2 (int): Power supply from JTAG interface
2-3 (ext): External power supply

Connector JTAG

Jumper JP1
Open to measure current
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USB connector

For JTAG Tool

Jumpers JP5 to JP10 —
Close 1-2 to debug in Spy-Bi-Wire mode
Close 2-3 to debug in 4-wire JTAG mode
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Open to disconnect LED1, LED2, LED3

Figure B-85. MSP-TS430PZ100AUSB Target Socket Module, PCB

170 MSP430™ Hardware Tools

Copyright © 2021 Texas Instruments Incorporated

SLAU278AH — MAY 2009 — REVISED MARCH 2021
Submit Document Feedback


https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLAU278AH&partnum=

I3 TEXAS
INSTRUMENTS
www.ti.com Hardware
Table B-43. MSP-TS430PZ100AUSB Bill of Materials
Pos. Ref Des No. Per Board Description Digi-Key Part No. Comment
1 PCB Rev. 1.1 1 99.65mm x 79.54mm 2 layers, red solder mask
2 C1,C2 2 12pF, SMD0805 DNP: C1, C2
3 €10, €12, 9 100nF, SMD0805 311-1245-2-ND DNP: C10, C12,C18, C17
C17,C18

4 C15 1 22nF, CSMD0805 311-1242-1-ND
5 Cc16 1 4.7 nF SMD0603 311-1250-1-ND
6 C3,C4 2 47pF, CSMD0805 709-1337-1-ND
7 C33,C38 2 220n SMD0603 Buerklin: 53D2074
8 C35, C36 2 10p SMD0603 Buerklin: 56D102
9 C39 1 4u7 SMD0603 Buerklin: 53D2086
10 C40 1 0.1u SMD0603 Buerklin: 53D2068
1" 05652’165:;3’ 5 100nF, SMD0805 311-1245-2-ND
12 C6, C7 2 10uF/6.3V, Tantal Size B 511-1463-2-ND
13 Cc8 1 2.2nF, CSMDO0805 709-1339-1-ND
14 C9 1 470nF, SMD0805 478-1403-2-ND
15 D1 1 %ﬁ%eSéO%%BHSMG'CWO 516-1434-1-ND Avago, Famell 5790852
16 D2, D4 2 LL103A, SOD-80 Buerklin: 24S3406
17 IC7 1 TPD4EOO4DRYR 296-23618-1-ND Manu: Tl
18 | J1,J2, 3, J4 4 25-pin header, TH SAM1029-25-ND Eg‘; \':::‘::’erg g{‘gﬁj:ﬁ in kit
19 | J1,02,J3, J4 4 25-pin receptacle, TH SAM1213-25-ND z{\'ie'zgcﬁgéaff'ee:;":;?j:rd in
20 J5 1 3-pin header, male, TH SAM1035-03-ND
21 JP1, JP2, JP4 3 2-pin header, male, TH SAM1035-02-ND place jumper on header
22 JP11 1 4-pin header, male, TH SAM1035-04-ND Place jumper on Pin 1 and 2
23 JP3 1 3-pin header, male, TH SAM1035-03-ND place jumper on pins 1-2

JP5, JP6, JP7,
24 JP8, JPY9, 6 3-pin header, male, TH SAM1035-03-ND place jumpers on pins 2-3

JP10
Jumpers for

JP1, JP2, JP3,
25 | JP4, JP5, JP6, 11 Jumper 15-38-1024-ND

JP7, JP8, JP9,

JP10, JP11

26 JTAG 1 14-pin connector, male, TH HRP14H-ND
27 LED 1 JP3QE SAM1032-03-ND DNP
28 LEDLEIE;EDZ’ 3 FARNELL: 852-9833 DNP
29 MSP430 2 MSP430FG66261PZ ggzrze';rf’:tizn?r’f'gfo‘ﬁ:” be
30 Qz ! Crystal Buorkln. 780134
| @ T oz
32 R1, R2, R4 3 0 Ohm, SMD0805 541-0.0ATR-ND
33 R10 1 100R, R0603 541-100GCT-ND
34 R11 1 1M, R0603 541-1.0MGCT-ND
35 |R13,R15,R16 3 470R SMD0603 Buerklin: 07E564 DNP
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Table B-43. MSP-TS430PZ100AUSB Bill of Materials (continued)
Pos. Ref Des No. Per Board Description Digi-Key Part No. Comment
36 R14 1 0 Ohm, SMD0805 541-0.0ATR-ND
37 R3 1 330 Ohm, SMD0805 541-330ATR-ND
38 R33 1 1k4 / 1k5 SMD0603 Buerklin: 07E612
39 R34, R35 2 27R SMD0603 Buerklin: 07E444
40 R36 1 33k SMD0603 Buerklin: 07E740
41 R5 1 47k Ohm, SMD0805 541-47000ATR-ND
42 R6, RR182 R9, 4 0 Ohm, SMD0805 541-000ATR-ND DNP
43 S1, 82 1 PB P12225STB-ND DNP
44 S3 1 PB P12225STB-ND
45 TP1, TP2 2 Test point DNP, Keep vias free of solder
46 U1 1 Socket: IC357-1004-53N Manuf.: Yamaichi
47 USB1 1 USB Receptacle FARNELL: 117-7885
4g | Insulating disk 1 Insulating disk for Q2 ettinger.de 70.08.121
for Q2
49 Rubbi;fstand 4 Buerklin: 20H1724 Apply to corners at bottom side
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Jumper JP1
Open to measure current

Connector J5
External power connector
Jumper JP3 to "ext"

Jumpers JP5 to JP10
Close 1-2 to debug in Spy-Bi-Wire mode
Close 2-3 to debug in 4-wire JTAG mode

Connector JTAG
For JTAG Tool

Connector BOOTST
For Bootloader Tool

Jumper JP3
1-2 (int): Power supply from JTAG interface
2-3 (ext): External power supply

Figure B-87. MSP-TS430PEU128 Target Socket Module, PCB

For bootloader use, the BSL connector and only one of the resistors R10 or R11 must be populated. If
the board is supplied internally, R11 (0 Q) must be assembled. If the board is supplied externally, R10

(0 Q) must be assembled, and R11 must be removed.

The MSP-TS430PEU128 Rev 1.1 ships with the following modifications:

» R7 value is changed to 0 Q instead of 330 Q.

» JTAG pin 8 is connected only to JP5 pin 3, and not to pin 2.

+ JP5 pin 2 is connected to IC1 pin 97.
+ BOOTST pin 7 is connected to IC1 pin 97.
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Table B-44. MSP-TS430PEU128 Bill of Materials
No. Per _— i
Pos. Ref Des Berrd] Description Digi-Key Part No. Comment
94x119.4mm, 4 layers MSP-TS430PEU128 |4 layers, green solder mask
1 PCB 1
Rev. 1.1
2 D1 1 green LED, DIODE0805 516-1434-1-ND
3 JP1, JP2, JP4 3 2-pin header, male, TH SAM1035-02-ND Place jumper on header
JP5, JP6, JP7, JP8, 3-pin header, male, TH SAM1035-03-ND Place jumpers on pins 1-2 (SBW)
4 6
JP9, JP10
5 JP11, JP12, JP13 3 4-pin header, male, TH SAM1035-04-ND Place jumpers on pins 1-2 (AVCC=VCC)
6 JP3 1 4-pin header, male, TH SAM1035-04-ND Place jumpers on pins 1-2
JP1, JP2, JP3, JP4, Jumper WM4592-ND
7 JP5, JP6, JP7, JP8, 13
JP9, JP10, JP11,
JP12, JP13
8 R1, R2, R4, R6, R8 5 OR, 0805 541-0.0ATR-ND
9 R10, R11 2 OR, 0805 541-0.0ATR-ND DNP
10 C3 1 2.2nF, CSMD0805 490-1628-2-ND DNP
1 C13, C14, C16, C17, 7 4.7uF, 6.3V, CSMD0805 587-1302-2-ND
C18, C19, C29
12 Cc11 1 10uF, 6.3V, CSMD0805 445-1372-2-ND
13 C12 1 10uF, 6.3V, CSMD0805 445-1372-2-ND DNP
14 C1,C2 2 12pF, CSMD0805 490-5531-2-ND DNP
15 R5 1 47K, 0805 311-47KARTR-ND
C4, C5, C6, C7, C8, 100nF, CSMD0805 311-1245-2-ND
16 6
C15
17 Cc9 1 100nF, CSMD0805 311-1245-2-ND DNP
18 R3, R7 2 330R, 0805 541-330ATR-ND
19 C10, C26 2 470nF, CSMD0805 587-1282-2-ND
20 BOOTST 1 10-pin connector, male, TH HRP10H-ND DNP, keep vias free of solder
21 JTAG 1 14-pin connector, male, TH HRP14H-ND
22 IC1 Socket 1 Socket: IC500-1284-009P Manuf. Yamaichi
23 IC1 2 MSP430F67791IPEU DNP: enclosed with kit. Is supplied by TI
24 J5 1 3-pin header, male, TH SAM1035-03-ND
25 a1 1 Crystal: MS3V-T1R 32.768kHz DNP: Crystal enclosed with kit. Keep vias free
12.5pF +20ppm of solder
26 TP1, TP2 2 Test point DNP, keep vias free of solder
26-pin header, TH SAM1029-26-ND DNP: Headers enclosed with kit. Keep vias free
27 J2,J4 2
of solder.
26-pin receptable, TH SAM1213-26-ND DNP: Receptacles enclosed with kit. Keep vias
28 J2,J4 2
free of solder.
38-pin header, TH SAM1029-38-ND DNP: Headers enclosed with kit. Keep vias free
29 J1,J3 2
of solder.
38-pin receptable, TH SAM1213-38-ND DNP: Receptacles enclosed with kit. Keep vias
30 J1,J3 2
free of solder.
31 Rubber feet 4 Rubber feet Buerklin: 20H1724 apply to bottom side corners
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Figure B-88. EM430F5137RF900 Target Board, Schematic
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Connector JTAG Connector BOOTST
For JTAG Tool For Bootloader Tool
Jumper JP2
Close INT for power supply from JTAG interface
Jumper JP3 o)T e o0 00000
Open to measure current O 0000 Close EXT to external power supply (CON12)
CON12 __vcc|(m O Jumper JP1
External power connector  GN [ Close JTAG position to debug in 4-wire JTAG mode
Jumper JP2 to "EXT" ©Ng|®@ _ .| Close SBW position to debug in Spy-Bi-Wire mode

Jumper JP1 in Spy-Bi-Wire mode
Pi/a _ JTAC

Jumpers JP5, JP10
Open to disconnect LEDs o0e0 DO m
oo opiBme

D2 7 V&[5 @ Lol

LED (red) connected ool 872 3
£ Push-button S2
to P3.6 through JP&? LUOU I 2 7 Connected to P1.7
LED (green) connected i
to P1.0 through JP5 RUM
30F5137R|
ov.3.2 Q3
c 441
. ‘ a Footprint for 32-kHz crystal
1 222 43
R431 and R441
Crystal Q1 — T Use 0-Q resistor to make XIN and XOUT
RF - 26 MHz available on connector Port 5
A — | Button S1
Reset
X1 — )
RF - Signal SMA

Figure B-89. EM430F5137RF900 Target board, PCB

The battery pack that is included with the EM430F5137RF900 kit may be connected to CON12. Ensure correct
battery insertion regarding the polarity as indicated in battery holder.
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Table B-45. EM430F5137RF900 Bill of Materials
Item Reference ke 23 Description Value A (PR Manufacturer | Comment
Board Number
( CUSTOMER SUPPLY ) : AKER
L Q1 1 CRYSTAL, SMT, 4P, 26MHz 26M | ASX-531(CS) ELECTRONIC
C1-C5, C082,
C222, C271,
2 C281, C311, 14 $6AVPA1E):<I;OOR1 uS;\/IT 0402, CER, 0.1uF |0402YC104KAT2A AVX
C321, C341, P
C412, C452
CAPACITOR, SMT, 0603,
3 Co71 1 CERAMIC, 0.47uF, 16V, 10%, 0.47uF |0603YD474KAT2A AVX
X5R
4 R401 1 RES0402, 47.0K 47kQ |CRCWO04024702F100 DALE
HEADER, THU, MALE, 14P, 2X7,
5 CON1M1 1 25 49 2x9 45mm 09 18 514 6323 HARTING
HEADER, THU, MALE, 10P, 2X5,
6 CON10 0 20.32x9 .29 45mm 09 18 510 6323 HARTING DNP
D1 1 LED, SMT, 0603, GREEN, 2.1V active |APT1608MGC KINGBRIGHT
D2 1 LED, SMT, 0603, RED, 2.0V active |APT1608EC KINGBRIGHT
UNINSTALLED CRYSTAL, SMT,
9 Q3 0 3P, MS1V (Customer Supply) 32.768k |MS1V-T1K (UN) MICRO CRYSTAL |DNP
10 CON12 1 HEADER, THU, MALE, 3P, 1x3, 22-03-5035 MOLEX
9.9x4.9x5.9mm
11 C251, C261 2 50V, 5%, 27pF 27pF  |GRM36C0G270J50 MURATA
12 L341 1 FERRITE, SMT, 0402, 1.0kQ, 1kQ |BLM15HG102SN1D MURATA
250mA
CAPACITOR, SMT, 0402,
13 C293 1 CERAMIC, 100pF, 50V, 0.25pF, 100pF |GRM1555C1H101JZ01 |MURATA
COG(NPO)
INDUCTOR, SMT, 0402, 2.2nH, 0.0022u
14 L304 1 0.1nH. 220mA, 500MHz H LQP15MN2N2B02 MURATA
INDUCTOR, SMT, 0402, 15nH,
15 L303, L305 2 2%, 450mA. 250MHz 0.015uH [LQW15AN15NG00 MURATA
INDUCTOR, SMT, 0402, 18nH,
16 L292, L302 2 2%, 370mA. 250MHz 0.018uH [LQW15AN18NG00 MURATA
CAPACITOR, SMT, 0402,
17 C291 1 CERAMIC, 1pF, 50V, 0.05pF, 1pF GRM1555C1H1ROWZ01 | MURATA
COG(NPO)
CAPACITOR, SMT, 0402,
18 C303 1 CERAMIC, 8.2pF, 50V, 0.05pF, 8.2pF |GRM1555C1H8R2WZ01 | MURATA
COG(NPO)
C292 C301- CAPACITOR, SMT, 0402,
19 ' 4 CERAMIC, 1.5pF, 50V, 0.05pF, 1.5pF |GRM1555C1H1R5WZ01 | MURATA
C302, C304
COG(NPO)
INDUCTOR, SMT, 0402, 12nH,
20 L291, L301 2 2%. 500mA. 250MHz 0.012uH |LQW15AN12NG00 MURATA
C282, C312
’ ’ CAPACITOR, SMT, 0402,
21 035&,3;31361, 5 CERAMIC, 2pF, 50V, 0.1pF, COG 2.0pF |GRM1555C1H2R0BZ01 |Murata
INDUCTOR, SMT, 0402, 6.2nH,
22 L1 1 0.1nH. 130mA, 500MHz 6.2nH |LQP15MN6N2B02 Murata
ULTRA-SMALL TACTILE
23 S1-S2 2 SWITCH, SMT, 2P, SPST-NO, B3U-1000P OMRON
1.2x3x2.5mm, 0.05A, 12V
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Table B-45. EM430F5137RF900 Bill of Materials (continued)
Item Reference ke 23 Description Value A PR Manufacturer | Comment
Board Number
R4-R5, R051, UNINSTALLED RESISTOR/
24 R061, R431, 0 JUMPER, SMT, 0402, 0 Q, 5%, 0Q ERJ-2GEORO0X PANASONIC DNP
R441 1/16W
RESISTOR/JUMPER, SMT,
24a R7 1 0402, 0 Q. 5%, 1/16W 0Q ERJ-2GEORO0X PANASONIC
RESISTOR, SMT, 0402, THICK
25 R2-R3, R6 3 FILM, 5%, 1/16W, 330 330Q |ERJ-2GEJ331 PANASONIC
CAPACITOR, SMT, 0402, CER,
26 C431, C441 0 120F, 50V, 5%, NPO 12pF |ECJ-0EC1H120J PANASONIC
CAPACITOR, SMT, 0402, CER,
27 C401 1 2200pF, 50V, 10%, X7R 0.0022uF |ECJ-0EB1H222K PANASONIC
RESISTOR, SMT, THICK FILM,
28 R331 1 56K, 1/16W, 5% 56kQ |ERJ-2GEJ563 PANASONIC
C081, C221, CAPACITOR, SMT, 0603,
29 Ca11, C451 4 CERAMIC, 10uF, 6.3V, 20%, X5R 10uF |ECJ-1VB0J106M PANASONIC
RESISTOR/JUMPER, SMT,
30 R1 1 0402, 0 Q. 5%, 1/16W 0Q ERJ-2GEOR0O0X PANASONIC
UNINSTALLED CAP CERAMIC .
31 C041 0 4.7UF 6.3V X5R 0603 4.7uF |ECJ-1VB0J475K Panasonic DNP
32 X1 1 SMA STRIGHT JACK, SMT 32K10A-40ML5 ROSENBERGER
33 Q2 0 Crystal, SMT, 32.768 kHz 32.768k |MS3V-T1R Micro Crystal DNP
DUT, SMT, PQFP, RGZ-48,
34 U1 1 0.5mmLS, 7.15x7.15x1mm, CC430F5137 Tl
THRM.PAD
35 JP1 1 Pin Connector 2x4pin 61300821121 WUERTH
36 | CON1-CON9 0 Pin Connector 2x4pin 61300821121 WUERTH DNP
37 JP2 1 Pin Connector 1x3pin 61300311121 WUERTH
38 JPj,D:IJgS, 3 Pin Connector 1x2pin 61300211121 WUERTH
38a | JP7, CON13 0 Pin Connector 1x2pin 61300211121 WUERTH DNP
39 JP4 1 Pin Connector 2x2pin 61300421121 WUERTH DNP
40 JP1a 1 Pin Connector 2x3pin 61300621121 WUERTH
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Figure B-90. EM430F6137RF900 Target Board, Schematic
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Connector JTAG Connector BOOTST
For JTAG Tool For Bootloader Tool
Jumper JP2
Close INT for power supply from JTAG interface
Jumper JP3 20000000
Open to measure current ;m:. r Y YYY RS Close EXT to external power supply (CON12)
CON12 —vcc]m Jumper JP1
External power connector GNO® Close JTAG position to debug in 4-wire JTAG mode
GNDJ @ Close SBW position to debug in Spy-Bi-Wire mode

Jumper JP2 to "EXT"

Jumpers JP5, JP10
Open to disconnect LEDs
D2 — |

LED (red) connected

to P3.6 through JP10

D1

LED (green) connected
to P1.0 through JP5

Crystal Q1 —
RF - 26 MHz

cooe®

2
60 : 0000
P X LX)
1 mmciii CMIII H B CS81

-
=]

gE

Jumper JP1 in Spy-Bi-Wire mode
JPi/a

X1
RF - Signal SMA

[c3s]

20000 (X X X J -DII
e 1iHeee HOOO =
1 port 3 Port 5 Cl--mo 2
0000 20000 (X X X J
Heee® :meeeo Heoo Push-button S2
1 Port 4 mPort 1 1 Port 2 Connected to P1.7
=8 i3 TEXAS
8 . INSTRUMENTS
u
Q2/Q3
g Footprint for 32-kHz crystal
c112 £
- I R541 and R551
at Use 0-Q resistor to make P5.0 and P5.1
g.um: available on connector Port 5
| — um§
371
[ ] Button S1
‘ Xt Reset
/ C451
e R441
C392 9| g -l [=
cast] |0 |7/ [C422
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Figure B-91. EM430F6137RF900 Target Board, PCB

The battery pack that is included with the EM430F6137RF900 kit may be connected to CON12. Ensure correct
battery insertion regarding the polarity as indicated in battery holder.
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Table B-46. EM430F6137RF900 Bill of Materials
Pos. Ref Des e 231 Description Part No. Manufacturer
Board
1 Qi 1 ( CUSTOMER SUPPLY ) CRYSTAL, SMT, 4P, ASX-531(CS) AKER ELECTRONIC
26MHz
C1-C5, C112,
C252, C381, )
2 C391, C421, 14 (C))/?E;";\CITOR, SMT, 0402, CER, 16V, 10%, 0402YC104KAT2A AVX
C431, C451, :
C522, C562
CAPACITOR, SMT, 0603, CERAMIC, 0.47uF,
3 C101 1 16V, 10%, X5R 0603YD474KAT2A AVX
4 R511 1 RES0402, 47.0K CRCW04024702F100 DALE
HEADER, THU, MALE, 14P, 2X7,
5 CON11 1 25.4x9.2x9.45mm, 90deg 09 18 514 6323 HARTING
7 D1 1 LED, SMT, 0603, GREEN, 2.1V APT1608MGC KINGBRIGHT
8 D2 1 LED, SMT, 0603, RED, 2.0V APT1608EC KINGBRIGHT
10 CON12 1 HEADER, THU, MALE, 3P, 1x3, 9.9x4.9x5.9mm |22-03-5035 MOLEX
1 C361, C371 2 50V, 5%, 27pF GRM36C0G270J50 MURATA
12 L451 1 FERRITE, SMT, 0402, 1.0kQ, 250mA BLM15HG102SN1D MURATA
CAPACITOR, SMT, 0402, CERAMIC, 100pF,
13 C403 1 50V, £0.25pF, COG(NPO) GRM1555C1H101JZ01 MURATA
INDUCTOR, SMT, 0402, 2.2nH, £0.2nH,
14 L414 1 1000mA, 250MHz LQW15AN2N2C10 MURATA
15 L413, L415 2 INDUCTOR, SMT, 0402, 15nH, £5%, 460mA, LQW15AN15NJ00 MURATA
250MHz
0,
16 | L402, L412 2 |INDUCTOR, SMT, 0402, 18nH, 5%, 370mA, 1 o\y15AN18NJ00 MURATA
250MHz
17 C401 1 CAPACITOR, SMT, 0402, CER, 1pF, 50V, GJM1555C1H1R0OCB01D MURATA
+0.25pF, NPO
CAPACITOR, SMT, 0402, CERAMIC, 8.2pF,
18 C413 1 50V, +0.25pF. COG(NPO) GRM1555C1H8R2CZ01 MURATA
C402, C411- CAPACITOR, SMT, 0402, CERAMIC, 1.5pF,
19 C412. C414 4 50V, +0.25pF, COG(NPO) GRM1555C1H1R5CZ01 MURATA
0,
20 L401, L411 2 INDUCTOR, SMT, 0402, 12nH, 5%, 500mA, LQW15AN12NJ00 MURATA
250MHz
C46-C48, C392, CAPACITOR, SMT, 0402, CERAMIC, 2.0pF,
21 C422 5 50V, £0.25pF, COG(NPO) GRM1555C1H2R0CZ01 Murata
29 L1 1 INDUCTOR, SMT, 0402, 6.2nH, £0.1nH, 700mA, LQW15ANEN2D00 Murata
250MHz
ULTRA-SMALL TACTILE SWITCH, SMT, 2P,
23 $1-82 2 SPST-NO, 1.2x3x2.5mm, 0.05A, 12V B3U-1000P OMRON
0,
24 R7 1 T/E;IETOR/JUMPER‘ SMT, 0402, 0 Q, 5%, ERJ-2GEOROOX (UN) PANASONIC
25 R2-R3, R6 3 RESISTOR, SMT, 0402, THICK FILM, 5%, ERJ-2GEJ331 PANASONIC
1/16W, 330
27 C5M11 1 CAPACITOR, SMT, 0402, CER, 2200pF, 50V, ECJ-0EB1H222K PANASONIC
10%, X7R
C111, C251, CAPACITOR, SMT, 0603, CERAMIC, 10uF,
28 C521, C561 4 6.3V, 20%, X5R ECJ-1VB0J106M PANASONIC
28a C041 1 CAP CERAMIC 4.7UF 6.3V X5R 0603 ECJ-1VB0J475M PANASONIC
29 R441 1 RESISTOR, SMT, THICK FILM, 56K, 1/16W, 1% |ERJ-2RKF5602 PANASONIC
0,
30 R1 1 T/Eg\IETOR/JUMPER’ SMT, 0402, 0 Q, 5%, ERJ-2GEOROOX PANASONIC
31 X1 1 SMA STRIGHT JACK, SMT 32K10A-40ML5 ROSENBERGER
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Table B-46. EM430F6137RF900 Bill of Materials (continued)
Pos. Ref Des e 231 Description Part No. Manufacturer
Board
DUT, SMT, PQFP, RGC-64, 0.5mmLS,
33 u1 ! 9.15x9.15x1mm, THRM.PAD CC430F6137 Tl
34 JP1 1 Pin Connector 2x4pin 61300821121 WUERTH
35 JP2 1 Pin Connector 1x3pin 61300311121 WUERTH
36a | JP3, JP5, JP10 3 Pin Connector 1x2pin 61300211121 WUERTH
38 JP1a 1 Pin Connector 2x3pin 61300621121 WUERTH
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- ** Correspondig Layout Revisions:

4.0 : U1 direct soldered

4.0S : Ul with Socket, Soldermask zone

I I 3 [

Power Management

VCC =external VCC
DVCC = Digital VCC
AVCC =Analog VCC

RVCC = RF-VCC

Port connectors

CONT1 ..
CONS5 = Port1 .. Portb of cc430

CONG6 = DVCC, GND, Vcore,
COMO, LCDCAP

CON7 =RFVCC_1, AVCC, GND,
AGND

CONS = JTAG_BASE
(JTAG Port)

CON9 = DVCC, GND, AGND

Figure B-92. EM430F6147RF900 Target Board, Schematic
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TPS62730

™ Jumper JP2

Close INT: Power supply from JTAG interface
Close EXT: External power supply

™~ Jumper JP1
Close JTAG position to debug in JTAG mode

% ’ %i &5 Close SBW position to debug in Spy-Bl-Wire mode
[
Port 5 (AR=] ON
bl B 2 i \
U J L e e AR Button S2
0 5 q Connected to P1.7
5 - »,
< E |_— Orient pin 1 of MSP430 device
ED U1 1 /
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Ot 4
—

c4u0

EM430FE147RFI00 Rev.4.0

RESETEK/

| Button S1
Reset

Figure B-93. EM430F6147RF900 Target Board, PCB

The battery pack which comes with the EM430F6147RF900 kit may be connected to CON12. Ensure correct
battery insertion regarding the polarity as indicated in battery holder.
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Table B-47. EM430F6147RF900 Bill of Materials
Pos. Ref Des e 231 Description Part No. Manufacturer
Board
) o1 ; |(CUSTOMER SUPPLY ) CRYSTAL, SMT, 4P, | oy say ) AKER ELECTRONIC
26MHz
C1-5 C112
C252 C381 .
2 C391 C421 14 g/?E/F*C'TOR’ SMT, 0402, CER, 16V, 10%, 0402YC104KAT2A AVX
C431 C451 :
C522 C562
CAPACITOR, SMT, 0603, CERAMIC, 0.47uF,
3 c101 T | J6v. 10%, XeR 0603YDA474KAT2A AVX
4 R511 1 |RES0402, 47.0k CRCW04024702F100 DALE
HEADER, THU, MALE, 14P, 2X7,
5 CON11 1 |25.4x0.2¢0.45mm, 90deg 09 18 514 6323 HARTING
7 D1 1 |LED, SMT, 0603, GREEN, 2.1V APT1608MGC KINGBRIGHT
8 D2 1 |LED, sSMT, 0603, RED, 2.0V APT1608EC KINGBRIGHT
10 CON12 1 |HEADER, THU, MALE, 3P, 1x3, 9.9x4.9x5.9mm |22-03-5035 MOLEX
11 C361, C371 2 |50V, +5%, 27pF GRM36C0OG270J50 MURATA
12 L451 1 |Inductor, SMD, 0402, 12nH, 5%, 370mA LQW15AN12NJ00 MURATA
CAPACITOR, SMT, 0402, CERAMIC, 100pF,
13 C403 1 |50, £0.250F, COGINPO) GRM1555C1H101JZ01 MURATA
INDUCTOR, SMT, 0402, 2.2nH, £0.2nH,
14 L414 1 | 1000mA, 250MHz LQW15AN2N2C10 MURATA
15 L413 1 |Inductor, SMD, 0402, 15nH, 5%, 370mA, LQW15AN15NJ00 MURATA
250MHz
INDUCTOR,SMT,0402,15nH,
15 L415 1 | 159 460mA 250MHz LQW15AN15NJ00 MURATA
0,
16 | L402, 1412 g |Inductor, SMD, 0402, 18nH, 5%, 460mA, LQW15AN18NJ00 MURATA
250MHz
17 C401 1 |CAPACITOR, SMT, 0402, CER, 1pF, 50V, GJM1555C1H1ROCBO1D  |MURATA
+0.25pF, NPO
CAPACITOR, SMT, 0402, CERAMIC, 8.2pF,
18 C413 1 |50, £0.250F, COGINPO) GRM1555C1H8R2CZ01 MURATA
C402, C411- CAPACITOR, SMT, 0402, CERAMIC, 1.5pF,
19 Catz. o1 4 |50v, +0.250F GOG(NPO) GRM1555C1H1R5CZ01 MURATA
0,
20 | L1, L401, L411 3 |INDUCTOR, SMT, 0402, 12nH, 5%, 500mA, |} o\y15AN12NJ00 MURATA
250MHz
CAPACITOR, SMT, 0402, CERAMIC, 2.0pF,
21 | C46-C48,C302| 4 |goutiooe T SGINPD) GRM1555C1H2R0CZ01 MURATA
2 L , |Inductor, SMD, 0805, 2.2uH, 20%, 600mA, LQM21PN2R2MCO MURATA
50MHz
ULTRA-SMALL TACTILE SWITCH, SMT, 2P,
23 $1-82 2 |SPST-NO, 1.2x3x2.5mm, 0.05A, 12V B3U-1000P OMRON
R1, R7, R551, RESISTOR/JUMPER, SMT, 0402, 0 Q, 5%,
24 Resa 4 iew ERJ-2GEOR00X (UN) PANASONIC
25 R2-R3, R6 3 |RESISTOR, SMT, 0402, THICK FILM, 5%, ERJ-2GEJ331 PANASONIC
1/16W, 330
27 c511 1 |CAPACITOR, SMT, 0402, CER, 2200pF, 50V, | £ ;g 1H222K PANASONIC
10%, X7R
C111, C251, CAPACITOR, SMT, 0603, CERAMIC, 1uF, 6.3V,
28 Cs21. ot 4 | 50% xR ECJ-1VB0J105K PANASONIC
28a C041 1 |CAP CERAMIC 4.7UF 6.3V X5R 0603 ECJ-1VB0J475M PANASONIC
29 R441 1 |RESISTOR, SMT, THICK FILM, 56K, 1/16W, 1% | ERJ-2RKF5602 PANASONIC
30 X1 1 | SMA STRIGHT JACK, SMT 32K10A-40ML5 ROSENBERGER
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Table B-47. EM430F6147RF900 Bill of Materials (continued)
Pos. Ref Des e 231 Description Part No. Manufacturer
Board
DUT, SMT, PQFP, RGC-64, 0.5mmLS,
31 u1 ! 9.15x9.15x1mm, THRM.PAD CC430F6147 Tl
33 U2 1 IC, Step Dowq Converter with Bypass Mode for TPS62370 I
Low Power Wireless
34 JP1 1 Pin Connector 2x4pin 61300821121 WUERTH
35 JP2, JP6, JP8 3 Pin Connector 1x3pin 61300311121 WUERTH
36a Jps’j;’f(’)Jpg’ 4 Pin Connector 1x2pin 61300211121 WUERTH
38 JP1a 1 Pin Connector 2x3pin 61300621121 WUERTH
38 Cc7 1 Capacitor, Ceramic, 1206, 16V, X5R, 20% GRM31CR61C226ME15L MURATA
38 C8-9 2 CAP, SMD, Ceramic, 0402, 2.2uF, X5R GRM155R60J225ME15D MURATA
H 0,
38 Co41 1 CAP, SMD, Ceramic, 0603, 4.7uF, 16V, 10%, MURATA
X5R
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. Appendix C

. E’sf?fwmms Hardware Installation Guide

For instructions on how to install the following USB debug interfaces on a PC, see the MSP Debuggers User’s
Guide.

* MSP-FET430UIF

* eZ430-F2013

* eZ430-RF2500

* eZ430-Chronos

* eZ430-RF2780

* eZ430-RF2560

* MSP-WDSxx "Metawatch"

* MSP-EXP430G2 LaunchPad development kit
* MSP-EXP430FR5739

+ MSP-EXP430F5529

SLAU278AH — MAY 2009 — REVISED MARCH 2021 MSP430™ Hardware Tools 189
Submit Document Feedback

Copyright © 2021 Texas Instruments Incorporated


https://www.ti.com/lit/pdf/SLAU647
https://www.ti.com/lit/pdf/SLAU647
https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLAU278AH&partnum=

2 IaTRUMENTS Revision History

NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from December 2, 2020 to March 19, 2021 Page

» Changed the note that begins "For applications that are particularly concerned with excessive noise or
ESD..." in Figure 2-1, Figure 2-2, and Figure 2-3 .........cc.uiii ittt e et e e e enneeas 20
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI's products are provided subject to TI's Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
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