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About This Manual

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 microcontroller. Both available interface
types, the parallel port interface and the USB interface, are described.

How to Use This Manual

Read and follow the instructions in Chapter 1. This section lists the contents of the FET, provides
instructions on installing the hardware and according 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 1.19.

This manual applies to the following tools (and devices):

* 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)

e 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) 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 at www.ti.com/msp430 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 (SLAU647)

Code Composer Studio for MSP430 User's Guide (SLAU157)

Code Composer Studio v5.x Core Edition (CCS Mediawiki)

IAR Embedded Workbench for MSP430(tm) User's Guide (SLAU138)
IAR Embedded Workbench KickStart installer (SLAC050)

€Z430-F2013 Development Tool User's Guide (SLAU176)
eZ430-RF2480 Demonstration Kit User's Guide (SWRU151)
eZ430-RF2500 Development Tool User's Guide (SLAU227)
eZ430-RF2500-SEH Development Tool User's Guide (SLAU273)
€Z430-Chronos Development Tool User's Guide (SLAU292)

Spectrum Analyzer (MSP-SA430-SUB1GHZ) User's Guide (SLAU371)
MSP-EXP430F5529 Experimenter Board User's Guide (SLAU330)
MSP-EXP430F5438 Experimenter Board User's Guide (SLAU263)
MSP-EXP430G2 LaunchPad Experimenter Board User's Guide (SLAU318)
MSP Gang Programmer (MSP-GANG) User's Guide (SLAU358)
MSP430 Gang Programmer (MSP-GANG430) User's Guide (SLAU101)

MSP430 device user's guides:

MSP430x1xx Family User's Guide (SLAU049)

MSP430x2xx Family User's Guide (SLAU144)

MSP430x3xx Family User's Guide (SLAU012)

MSP430x4xx Family User's Guide (SLAU056)

MSP430x5xx and MSP430x6xx Family User's Guide (SLAU208)
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CC430 Family User's Guide (SLAU259)
MSP430FR57xx Family User's Guide (SLAU272)
MSP430FR58xx and MSP430FR59xx Family User's Guide (SLAU367)

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.
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Get Started Now!

This chapter lists the contents of the FET and provides instruction on installing the hardware.
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1.16 Hardware Installation, MSP-FETA30PIF .....cciiiiiiiiii i i et eeaeetenesnneaneaneenes 19
1.17 Hardware Installation, MSP-TS430xxx, MSP-FET430Uxx, FET430F6137RF900,
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Kit Contents, MSP-TS430xx

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 device 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 (two
(green PCB) (TSSOP ZIF) MSP430G2210, MSP430G2230 1 x MSP430G2230ID male and two female)
. MSP430F20xx, MSP430G2x01 .
MSP-TS430PW14 14-pin PW ’ ’ Four PCB 1x7-pin headers (two
MSP430G2x11, MSP430G2x21, |2 x MSP430F2013IPW
(green PCB) (TSSOP ZIF) MSP430G2x31 male and two female)
Four PCB 1x7-pin headers (two
male and two female). A "Micro-
MaTch" 10-pin female connector is
MSP-TS430L092 14-pin PW also present on the PCB which
(green PCB) (TSSOP ZIF) MSP-TS430L.092 2 x MSP430L092IPW 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 | Four PCB 1x12-pin headers (two
(green PCB) (TSSOP ZIF) MSP430FR2311IPW16 be ordered in the Tl Store. | male and two female)
MSP-TS430PW24 24-pin PW Four PCB 1x12-pin headers (two
(green PCB) (TSSOP ZIF) MSP430AFE2xx 2 X MSPA430AFE253IPW male and two female)
MSP-TS430RGE24A 24-pin RGE None. Free samples can Four PCB 1x6-pin headers (two
(red PCB) (QFN ZIF) MSP430FR2433IRGE be ordered in the Tl Store. | male and two female)
MSP430F11x1, MSP430F11x2,
MSP-TS430DW28 28-pin DW MSP430F12x, MSPA3OF12x2, Four PCB 1x12-pin headers (two
(green PCB) (SSOP ZIF) MSPA30F21xx 2 X MSP430F1231DW male and two female)
Supports devices in 20- and 28-pin
DA packages
. MSP430F11x1, MSP430F11x2, .
MS(P;;S}:?;OCPQ’;’ 28 (ng_s%nppz\?ll:) MSP430F12x, MSP430F12x2, | 2 x MSP430F2132PW | FOU ngt‘}v’glfze'nﬂ'glgeaders (two
g MSP430F21xx
. MSP430F20xx, MSP430G2xxx in .
Mspi-rresd“g%';\;\’ZBA (ng_s%nppm\/\{:) 14-, 20-, and 28-pin PW packages, | 2 x MSP430G2452IPW20 ;‘;‘l‘; Zﬁfn}v’;lé‘rﬁ';geaders (two
MSP430TCHS5E in PW package
MSP-TS430RHB32A 32-pin RHB . . Eight PCB 1x8-pin headers (four
(red PCB) (QFN ZIF) MSP430i204x 2 x MSP430i2041TRHB | = "~ =% female)
MSP-TS430DA38 38-pin DA MSP430F22xx, MSP430G2x44, 2 X MSP430F2274IDA Four PCB 1x19-pin headers (two
(green PCB) (TSSOP ZIF) MSP430G2x55 2XMSPA30G2744IDA | 0 40 two female)
2 X MSP430G2955IDA
MSP-TS430QFN23x0 40-pin RHA Eight PCB 1x10-pin headers (four
(green PCB) (QFN ZIF) MSP430F23x0 2 X MSPA430F2370IRHA male and four female)
MSP-TS430RSB40 40-pin RSB Eight PCB 1x10-pin headers (four
(green PCB) (QFN ZIF) MSP430F51x1, MSP430F51x2 2 x MSP430F5172IRSB male and four female)
MSP-TS430RHA40A 40-pin RHA Eight PCB 1x10-pin headers (four
(red PCB) (QFN ZIF) MSP430FR572x, MSP430FR573x | 2 x MSP430FR5739IRHA male and four female)
MSP-TS430DL48 48-pin DL Four PCB 2x12-pin headers (two
(green PCB) (TSSOP ZIF) MSP430F42x0 2 x MSP430F4270IDL male and two female)
MSP-TS430RGZ48B 48-pin RGZ Eight PCB 1x12-pin headers (four
(blue PCB) (QFN ZIF) MSP430F534x 2 X MSP430F5342IRGZ male and four female)
MSP-TS430RGZ48C 48-pin RGZ MSP430FR58xx and Eight PCB 1x12-pin headers (four
(black PCB) (QFN ZIF) MSP430FR59xx 2 X MSPA430FR5969IRGZ male and four female)
MSP430F13x, MSP430F14x,
MSP430F14x1, MSP430F15x,
MSP430F16x, MSP430F16x1, TS Kit:
MSP-TS430PM64 64-pin PM M'\gi'zggg;ﬁi' mgggggg’& IZZéTMKSitI'D 430F2618IPM: | Eight PCB 1x16-pin headers (four
(green PCB) (QFP ZIF) ! ! - male and four female)

MSP430F41x, MSP430F42x,
MSP430F42xA, MSP430FE42x,
MSP430FE42xA, MSP430FE42x2,
MSP430FW42x

2 x MSP430F417IPM and
2 x MSP430F1691PM
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Table 1-1. Individual Kit Contents, MSP-TS430xx (continued)

Part Number

Socket Type

Supported Devices

Included Devices

Headers and Comment

MSP-TS430PM64A

64-pin PM

Eight PCB 1x16-pin headers (four

MSP430F676x1, MSP430F674x1

(red PCB) (QFP ZIF) MSP430F41x2 2 X MSP430F41521PM male and four female)
MSP-TS430PM64D 64-pin PM Eight PCB 1x16-pin headers (four
(white PCB) (QFP ZIF) MSP430FR413x, MSP430FR203x | 2 x MSP430FR4133IPM male and four female)
MSP-TS430PM64F 64-pin PM MSP430FR6972 None. Free samples can | Eight PCB 1x16-pin headers (four
(purple PCB) (QFP ZIF) be ordered in the TI Store. | male and four female)
MSP-TS430RGC64B 64-pin RGC Eight PCB 1x16-pin headers (four
(blue PCB) (QFN ZIF) MSP430F530x 2 X MSP430F5310IRGC male and four female)
. MSP430F522x, MSP430F521x . .
MSP-TS430RGC64C 64-pin RGC ’ ’ Eight PCB 1x16-pin headers (four
MSP430F523x, MSP430F524x, 2 x MSP430F5229IRGC
(black PCB) (QFN ZIF) MSP430F525x male and four female)
MSP-TS430RGC64USB 64-pin RGC MSP430F550x, MSP430F551x, (2er MSP430F5510IRGC Eight PCB 1x16-pin headers (four
(green PCB) (QFN ZIF) MSP430F552x 2 x MSP430F5528IRGC male and four female)
MSP430F241x, MSP430F261Xx,
MSP-TS430PN80 80-pin PN MSP430F43x, MSP430F43x1, Eight PCB 1x20-pin headers (four
(green PCB) (QFP ZIF) MSP430FG43x, MSP430F47X, 2 X MSPA430FG439IPN male and four female)
MSP430FG47x
MSP-TS430PN80A 80-pin PN Eight PCB 1x20-pin headers (four
(red PCB) (QFP ZIF) MSP430F532x 2 X MSPA430F5329IPN male and four female)
MSP-TS430PN80USB 80-pin PN Eight PCB 1x20-pin headers (four
(green PCB) (QFP ZIF) MSP430F552x, MSP430F551x 2 x MSP430F5529IPN male and four female)
. MSP430F43x, MSP430F43x1 . .
MSP-TS430PZ100 100-pin PZ ' ! Eight PCB 1x25-pin headers (four
MSP430F44x, MSP430FG461x, | 2 x MSP430FG4619I1PZ
(green PCB) (QFP ZIF) MSPA430E47Xx male and four female)
MSP-TS430PZ100A 100-pin PZ Eight PCB 1x25-pin headers (four
(red PCB) (QFP ZIF) MSP430F471xx 2 X MSP430F471971PZ male and four female)
MSP-TS430PZ100B 100-pin PZ Eight PCB 1x25-pin headers (four
(blue PCB) (QFP ZIF) MSP430F67xx 2 X MSPA430F6733IPZ male and four female)
MSP-TS430PZ100C 100-pin PZ MSP430F645x, MSP430F643X, Eight PCB 1x25-pin headers (four
(black PCB) (QFP ZIF) MSP430F535x, MSP430F533x 2 X MSPA430F6438IPZ male and four female)
MSP-TS430PZ100D 100-pin PZ MSP430FR698x(1), Eight PCB 1x25-pin headers (four
(white PCB) (QFP ZIF) MSP430FR688X(1) 2 X MSPA30FRE989IPZ | |1\ and four female)
MSP-TS430PZ5x100 100-pin PZ MSP430F543x, MSP430BT5190, Eight PCB 1x25-pin headers (four
(green PCB) (QFP ZIF) MSP430SL5438A 2 X MSPA430F54381PZ male and four female)
MSP-TS430PZ100USB 100-pin PZ MSP430F665x, MSP430F663x, Eight PCB 1x25-pin headers (four
(green PCB) (QFP ZIF) MSP430F563x 2 x MSP430F66381PZ male and four female)
MSP-TS430PZ100AUSB 100-pin PZ None. Free samples can | Eight PCB 1x25-pin headers (four
(blue PCB) (QFP ZIF) MSP430FG662x, MSP430FG642x be ordered in the Tl Store. | male and four female)
Four PCB 1x26-pin headers (two
. MSP430F677x, MSP430F676x
MSP-TS430PEU128 128-pin PEU ! ! male and two female) and four
(green PCB) (QFP ZIF) MSP430F674x, MSP430F677x1, | 2 x MSP430F67791IPEU | o 0 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 at www.ti.com/sc/cgi-bin/buglist.cgi.
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1.2

1.3

1.4

15

1.6

1.7

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.

Refer to 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.

Kit Contents, MSP-FET

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

One 14-conductor cable

Kit Contents, MSP-FET430UIF

One READ ME FIRST document

One MSP-FET430UIF interface module
One USB cable

One 14-conductor cable

Kit Contents, MSP-FET430PIF

One READ ME FIRST document

One MSP-FET430PIF interface module
One 25-conductor cable

One 14-conductor cable

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

Kit Contents, eZ430-F2013

One QUICK START GUIDE document
One eZ430-F2013 development tool including one MSP430F2013 target board

Kit Contents, eZ430-T2012

Three MSP430F2012-based target boards
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1.8 Kit Contents, eZ430-RF2500
* One QUICK START GUIDE document
» One eZ430-RF2500 CD-ROM
* One eZ430-RF2500 development tool including one MSP430F2274 and CC2500 target board
* One eZ430-RF2500T target board
« One AAA battery pack with expansion board (batteries included)

1.9 Kit Contents, eZ430-RF2500T
* One eZ430-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 eZ430-RF USB debugging interface
» Two eZ430-RF2500T wireless target boards
e 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
eZ430-Chronos-433:
— One 433-MHz eZ430-Chronos watch (battery included)
— One 433-MHz eZ430-Chronos access point
eZ430-Chronos-868:
— One 868-MHz €Z430-Chronos watch (battery included)
— One 868-MHz €Z430-Chronos access point
eZ430-Chronos-915:
— One 915-MHz eZ430-Chronos watch (battery included)
— One 915-MHz eZ430-Chronos access point
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Kit Contents, FET430F6137RF900

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
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1.14 Hardware Installation, MSP-FET
Follow these steps to install the hardware for the MSP-FET tool:

1.15

1.

Install the IDE (CCS or IAR) that you plan to use before connecting MSP-FET to PC. During IDE
installation, USB drivers are installed automatically. Make sure to use the latest IDE version, otherwise
the USB drivers might not be able to recognize the MSP-FET.

Connect the MSP-FET to a USB port on the PC with the provided USB cable.
The following procedure applies to operation under Windows:

(a) After connecting to the PC, the MSP-FET should be recognized automatically, as the USB device
driver has been already installed together with the IDE.

(b) If the driver has not been installed yet, the Found New Hardware wizard starts. Follow the
instructions and point the wizard to the driver files.

(c) The default location for CCS is c:\ti\ccsv6\ccs_base\emulation\drivers\msp430\USB_CDC.

(d) The default location for IAR Embedded Workbench is <Installation Root>\Embedded Workbench
x.x\430\drivers\<Win_0OS>.

After connecting to a PC, the MSP-FET performs a self-test. If the self-test passes successfully, the
green LED stays on. For a complete list of LED signals, please refer to the MSP-FET chapter in this
document.

Connect the MSP-FET to a target board, such as an MSP-TS430xxx target socket module, with the
14-conductor cable.

Make sure 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.

Hardware Installation, MSP-FET430UIF
Follow these steps to install the hardware for the MSP-FET430UIF tool:

1.

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

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.

The default location for CCS is c:\ti\ccsvb\ccs_base\emulation\drivers\msp430\USB_CDC or
c:\ti\ccsvb\ces_base\emulation\drivers\msp430\USB_FET_XP_ XX, depending of firmware version of
the tool.

The default location for IAR Embedded Workbench is <Installation
Root>\Embedded Workbench x.x\430\drivers\TIUSBFET\eZ430-UART or <Installation
Root>\Embedded Workbench x.x\430\drivers\<Win_0OS>, depending of firmware version of the tool.

The USB driver is installed automatically. Detailed driver installation instructions can be found in
Appendix C.

. After connecting to a PC, the USB FET performs a self-test during which the red LED may flash for

approximately two seconds. If the self-test passes successfully, the green LED stays on.

Use the 14-conductor cable to connect the USB-FET interface module to a target board, such as an
MSP-TS430xxx target socket module.

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.

Compared to the parallel-port debug interface, the USB FET has additional features including JTAG
security fuse blow and adjustable target V. (1.8 V to 3.6 V). Supply the module with up to 60 mA.
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1.16

1.17

1.18

1.19

Hardware Installation, MSP-FET430PIF

Follow these steps to install the hardware for the MSP-FET430PIF tools:

1. Use the 25-conductor cable to connect the FET interface module to the parallel port of the PC. The
necessary driver for accessing the PC parallel port is installed automatically during CCS or IAR
Embedded Workbench installation. Note that a restart is required after the CCS or IAR Embedded
Workbench installation for the driver to become active.

2. Use the 14-conductor cable to connect the parallel-port debug interface module to a target board, such
as an MSP-TS430xxx target socket module. Module schematics and PCBs are shown in Appendix B.

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

Follow these steps to install the hardware for the MSP-FET430Uxx and MSP-TS430xxx tools:
1. Follow steps 1 and 2 of Section 1.15

2. 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.

3. 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.

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

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

To install the eZ2430-XXXX, MSP-EXP430G2, MSP-EXP430FR5739, MSP-EXP430F5529 tools, follow
steps 1 and 2 of Section 1.15

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 (www.ti.com/msp430) 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 Code Composer Studio specific Wiki page (FAQ) 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. A IAR specific Wiki Page is also
available.
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This chapter presents signal requirements for in-circuit programming of the MSP430.
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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 for MSP430
User's Guide (SLAU157) or IAR Embedded Workbench Version 3+ for MSP430 User's Guide (SLAU138)
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 V-
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 V.-
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-GANG430. 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
Vc 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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i Important to connect | Vee
| | MSP430Fxxx
| ¢— |
1 O J1 (see Note A) :
' O ] V. /AV ./DV,
————0O J2(see Note A)
: —> : R1 c2 C3
——————————————————— 10 uF 0.1 pF
47 kQ §
(see Note B)
JTAG O _ _ RST/NMI
VCC TOOL 2 1 TDO/TDI TDO/TDI
VCC TARGET 4 3 TDI/VPP TDIVPP
T™MS
P 6 5 T™MS
TEST/VPP 8 7 TCK TCK
1 10 9 GND
RST (see Note D)
»X—1 12 1" @
X— 14 13 —X
TEST/VPP (see Note C)
Cc1
10 nF/2.2 nF —— Vso/ AVss/DVss
(see Notes B and E)

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

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.

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.

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.

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. This applies to both Tl FET interface modules (LPT and USB FET).
Some EVMs use a value of 1.1 nF to enable high-speed SBW communication.

Figure 2-1. Signal Connections for 4-Wire JTAG Communication
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Fos—E=—s e = - == ] V.
| Important to connect | cc
| | MSP430Fxxx
| ¢— |
_'—O| S J1 (see Note A) | ° °
V./AV../DV
_:—O J2 (see Note A) : ce T eeT= Nee
: —Pp : c2 C3
——————————————————— R 10pF 7T [ 0.4pF
47 kQ g
JTAG -
vecTooL |, 1 |FRO/TDI ® RST/NMI/SBWTDIO
VCC TARGET 4 3 ; i
x—|6 5 X
TEST/VPP 8 7 TCK
s¢—10 o | GND
X—112 1 —X R2
X—1 14 13 —X 330Q
TEST/SBWTCK
c1 _ 1
22nF —— V,/AV,/DV,
(See Note B)

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 may affect the ability to establish a connection with
the device. The upper limit for C1 is 2.2 nF when using current Tl tools.

Some EVMs use a value of 1.1 nF to enable high-speed SBW communication.

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.

Figure 2-2. Signal Connections for 2-Wire JTAG Communication (Spy-Bi-Wire) Used by MSP430F2xx,
MSP430G2xx, and MSP430F4xx Devices
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| Importantto connect | Vee
| ' MSP430Fxxx
| ¢— |
O J1(seeNote A) !
' 0 , @ @ V. /AV,/DV,,
—+————O J2(see Note A) |
: —Pp : c2 C3
___________________ R1 10pF 7T ~ [ 0.1pF
47 kQ
JTAG -
vccTooL |, 1 |TRO/TDI ® RST/NMI/SBWTDIO
VCC TARGET |, 3 l—x
x—e 5 [—X
s 7 | TcK
<110 9 [ GND
X1z 1
X—1a 13X
TEST/SBWTCK
c1 _|
22nF —— V/AV, DV,
(See Note B)

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.

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 may affect the ability to establish a connection with

the device. The upper limit for C1 is 2.2 nF when using current Tl tools.
Some EVMs use a value of 1.1 nF to enable high-speed SBW communication.

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

2.3

External Power

The MSP-FET430UIF can supply targets with up to 60 mA through pin 2 of the 14-pin connector. Note
that the target should not consume more than 60 mA, even as a peak current, as it may violate the USB
specification. For example, if the target board has a capacitor on V.. more than 10 pF, it may cause
inrush current during capacitor charging that may exceed 60 mA. In this case, the current should be
limited by the design of the target board, or an external power supply should be used.

The V. for the target can be selected between 1.8 V and 3.6 V in steps of 0.1 V. Alternatively, the target
can be supplied externally. In this case, the external voltage should be connected to pin 4 of the 14-pin
connector. The MSP-FET430UIF then adjusts the level of the JTAG signals to external V.. automatically.
Only pin 2 (MSP-FET430UIF supplies target) or pin 4 (target is externally supplied) must be connected,;
not both at the same time.

When a target socket module is powered from an external supply, the external supply powers the device
on the target socket module and any user circuitry connected to the target socket module, and the FET
interface module continues to be powered from the PC through the parallel port. If the externally supplied
voltage differs from that of the FET interface module, the target socket module must be modified so that
the externally supplied voltage is routed to the FET interface module (so that it may adjust its output
voltage levels accordingly). See the target socket module schematics in Appendix B.

The PC parallel port can source a limited amount of current. Because of the ultra-low-power requirement
of the MSP430, a stand-alone FET does not exceed the available current. However, if additional circuitry
is added to the tool, this current limit could be exceeded. In this case, external power can be supplied to
the tool through connections provided on the target socket modules. See the schematics and pictorials of
the target socket modules in Appendix B to locate the external power connectors. Note that the MSP-
FET430PIF is not recommended for new design.

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. The MSP430 Programming With
the Bootloader (BSL) User's Guide (SLAU319) 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 Hardware #10 for a second alternative to sharing the JTAG and port pins.
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Frequently Asked Questions and Known Issues

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

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:

e 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.

e 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:

e 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.

e 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).
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11. Information memory may not be blank (erased to OxFF) when the device is delivered from TI.
Customers should erase the information memory before its first use. Main memory of packaged
devices is blank when the device is delivered from TI.

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. 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-CTI 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-CTl: www.wellscti.com
Yamaichi: www.yamaichi.us
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Known Issues

A.2 Known Issues
MSP-FET430UIF

Problem Description

Solution

MSP-FET430PIF

Problem Description

Current detection algorithm of the UIF firmware

If high current is detected, the I 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.

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.

Some PCs do not supply 5V through the parallel port

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
Vcc 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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MSP-TS430D8

B.1 MSP-TS430D8
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Figure B-1. MSP-TS430D8 Target Socket Module, Schematic
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MSP-TS430D8

14-pin connector for debugging
in Spy-Bi-Wire mode only

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

(4-Wire JTAG not available)

N T 14 | 3 45 145 —
! ) ; n [T | LI | | )
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Figure B-2. MSP-TS430D8 Target Socket Module, PCB

SLAU278W-May 2009—Revised October 2015
Submit Documentation Feedback

Copyright © 2009-2015, Texas Instruments Incorporated

Hardware 33


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLAU278W

MSP-TS430D8

13 TEXAS
INSTRUMENTS

www.ti.com

Table B-1. MSP-TS430D8 Bill of Materials

Position Ref Des ’\éoo.ap;zr 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 C8 1 2.2nF, CSMD0805 Buerklin 53 D 292
6 Cc7 1 10uF, 10V, 1210ELKO 478-3875-1-ND
7 RS 1 47K, 0805 541-47000ATR-ND
8 C5 1 100nF, CSMDO0805 311-1245-2-ND
9 R2, R3 2 330R, 0805 541-330ATR-ND

. DNP: headers enclosed with kit.

10 J1,J2 2 4-pin header, TH SAM1029-04-ND Keep vias free of solder.
10,1 J1, J2 4-pin socket, TH SAM1029-04-ND DNP: receptacles enclosed with kit.
11 Ul 1 SO8 Socket: Type 1C369-0082 Manuf.: Yamaichi
12 D1 red, LED 0603
13 MSP430 |2 MSP430G2210, MSP430G2230 bD;‘TPI: enclosed with kit. Is supplied
14 PCB 1 50,0mmx44,5mm MSP-TS430D8 Rev.
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B.2 MSP-TS430PW14

Ext_PWR

il
33 [N
GND

JTAG
14l 13
12|z 11 RST/NMI
10|- 9
8l 7 WTCK
= 5 TMS
4 3 TDI
2 1 TDO/SBWTDIO
a3 TEST/SBWTCK
2 VCC
|1
J5 R2 R5
L 330R 47K
GND  JTAG -> _g3 3 3 3 3 3
2 TEST/SBWTCK_||2 RST/SBWTDIO iz pr7zTDO 2 P1.6/TDI _|l2__P1.5/TMS 2 P1.4/TCK
Iz 1 iz iz 1 1
SBW -> 37 J8 J9 J10 J11 J12
cs
N.N:wH )
w to measure supply current Dz_uozo JTAG-Mode selection:
J6 . . -
4-wire JTAG: Set jumpers J7 to J12 to position 2-3
H 2-wire "SpyBiWire": Set jumpers J7 to J12 to position 2-1
. c5
= Cc7 100nF
10uF/10
U1
5 VCC430 1 [oee oo |14 GND 14
c2 5 P1.0 2 |pre v |13 XIN 3],
12pfg XOUT S P1.1 3 g xour |12 XOUT 12|
DNP R % > P1.2 4 |p,  otest [ 11 TEST/SBWTCK 1,
3 P1.3 5 |pua rer |10 RST/SBWTDIO 10]
Q1 5 PL4/TCK 6 |pis s [ 9 P1.7/TDO 9,
DNP 5 PL5/TMS 7 |pis pie [ 8 P1.6/TDI 8l
1203 C1 % XIN i - C3 32
DN 100nF Socket: ENPLAS
- a3 DNP Type: OTS-14-065
—i—1 1
D1 330R 21
GND
1 green 4
GND

MSP-TS430PW14 Target Socket Board

TITLE: MSP-TS430PW14

Document Number:

2.0

REV:

Date: 7/16/2007 8:22:36 AM

[Sheet: 1/1

Figure B-3. MSP-TS430PW14 Target Socket Module, Schematic
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Connector JTAG
For JTAG Tool

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

D1
LED connected to P1.0

Jumper J4
Open to disconnect LED —

Orient Pin 1 of MSP430 device 7%
!

F "\I
N

— e ~
(AL EX XL R B L/ Connector J3
LA L L L L L I3 External power connector

Jumper J5 to "ext"

Jumpers J7 to J12
Close 1-2 to debug in Spy-Bi-Wire mode.
Close 2-3 to debug in 4-wire JTAG mode.

Q

Jumper J6
Open to measure current

u
HMSP-TS430PW1 4
Rev. 2.8

Qm O

Figure B-4. MSP-TS430PW14 Target Socket Module, PCB
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Table B-2. MSP-TS430PW14 Bill of Materials

Position Ref Des ’\éoo.aprzr 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 J1, J2 0 7-pin header, TH
SAM1029-07-ND : Header
SAM1213-07-ND : Receptacle
J3, J5, J7, .
7 J8, 39, 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 14-pin connector, male, | Rp14H-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 Ul 1 Socket: OTS-14-0.65-01 Manuf.: Enplas
17 PCB 1 56 x 53 mm 2 layers
. . . For example, 3M
Adhesive Approximately 6mm width, ’ i .
18 plastic feet 4 2mm height ;B)éjgjzpons Part No. SJ Apply to corners at bottom side
19 MSP430 2 MSP430F2013IPW DNP: enclosed with kit, supplied by Tl
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Figure B-5. MSP-TS430L092 Target Socket Module, Schematic

MICRO_STECKU_10 ouce
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| 5 PIN 1 o1 14 14
DUSS A 55 B piNz-Ok ONP 2 PINZ o2 | 187P22 PLS [T pINIZ 13 s ce
pucc 2l ) It DIN4 H:J 3 PIN3 @3 | 1n7/p0s p14 |42 PIN12 12
4 PIN4 04 ; iy 11 DUCC 11
Ext_PLR JI3 5 PIN5 @5 | f0%/R23 UEC Mo pUSS 1o leen 1eu
6 PIN6 06 PL.O p1.3 ] PINS 9
3 %ﬂmﬂ% 7 _PINZ @7 | py'y b1y [ 8_PIN8 8
J1 Les2_ic Duss
Socket: Yamaichi
pucc | §Uss Type: 1C189-0142-146
Jumper connects device supply with boost con
Jp3 Has to be opened to measure device current (
UBOOST . UBOOST “ o
R ado |ro e pucc (&5 T ee
R
330nF
10k 10 EEPROM %10k 1ok [18k or 33uH =
q
PINI - TCK/P2.0 18 rea erppomt IS & H
1 [75] 1lvg yec Jecfy]s = DIV LED4
2 2l eIoEE@ 2 I THOLD  PIN3 - TDI/P2.2 B . . UBOOST
1 b7n I g 3 n Re—2K PIN3 ~
Jus 4o o IHE RZ7R PIN2 o
[ ]| L o — PIN2 - TMS/P2.1 2 asonr
4 Jf L FE4H n <
m% o & P1.2 JP2 R1L @z | AVin
3y pINE Loy o 2 c2 4
I (S5 5
al i R2 U
DUSS 47k m DUSS DUSS
fUSs DUSS
MSP-TS430LB92 Target Socket Board
FROM ACTIVE CABLE TITLE: MSP-TS430PW14_LBS2
W&\\HKmﬁmwa W B mvwiux Supply SENSE and FORCE functionality over JTAG does not work as LWG@CBO_JA Number: REU:
6 - NC 5 - ULUTMS Board can be supplied over JTAG, BUT 1.0
4 - GND 3 - ULUTDI , ,
For external supply over the board, jumper of the active cable hap—to—be—Tgpered
- 1 - ULUTDO PP4 Jump
2 - e ’ Date: 8/12/2009 1:10:44 PM Sheet: 1/1
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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

@Jiu KX LEQZ,
XX XX K. o
LED4N B J3
RS O DD ucce
a2
R5 0 ORO 1o - L1 GND
@ [=] R2 o 1 GND
EDROM
RA o 0o 1D ol
RB o
0
()() N
Jp1 Jp2 JP

QRC &

@ 4

J1i B
2
C5
O 1C189-0142-146 8

MSP-TS430L8392 @
Rev. 1.1 Ro

ooom
o00
(XX 1]
o00
[m ]
W |

@ INSTRUMENTS

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
No. Per o .
Pos. Ref Des No. Board Description Digi-Key Part No. Comment
1 C1, C2 2 330nF, SMD0603
2 C5 1 100n, SMD0603
3 C6 1 10u, SMD0805
4 C10 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 J1, 32 2 7-pin header, TH free of solder.
SAM1213-07-ND : Header
SAM1035-07-ND : Receptacle
J3 3-pin header, male, TH SAM1035-03-ND
J4, 35 FEA4L, FE4H 4 pol. Stiftreihe DNP; Keep vias free of solder.
Reichelt: MicroMaTch-
11 J13 1 MICRO_STECKV_10 Connector: MM EL 10G
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
R4,R5, RS,
21 R10, RC, RD 6 10k, SMD0603
22 RA 3.9k, SMD0603
23 RB 6.8k, SMD0603
24 u1 1 18 Pin Socket - 1C189-0042- | vanu. vamaichi
22 MSP430 2 MSPA430L092PWR DNP: Enclosed with kit. Is
supplied by TI.
40 Hardware SLAU278W-May 2009—Revised October 2015
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B.4 MSP-TS430L092 Active Cable

JP1
UCCOUT 211

UCCTARGET

n¢|ﬁ ¢ m

R13

GND

LI$ 1C36%$1 C46$1
5 1uF el f
- 74AUJ1604
«
(8]
GND Ll
Q1 GND GND GND GND
BC817
R10
10K
GND
UCCTARGET —/ﬁ
2 6 R
4k7 —\ o0
| S——
R2 1C26$2 R6
JTAG 74AUC26G125 H_®®|_
N D EEe
12 _J11ITAGRST N .
el s 6ND e
JITAG_TEST 7 JTAGICK 5 3 168
RSTIN 6 5 JTAGTMS
UCCI 4 3 JTAGTDI
uce 2 1 JTAGTNO
Jp2
R14 i MICRO_STECKU_10
o o o ucCTaRaeT PE— S LursTie[ g |8
R15 P CHOLD e| a9 [ZUiufdk
15 6 b 2 6 ns 6| <5 uLutis
P / e GND 4] 33 uLuTnr
11 106 vecufu2| o7 [LuiuTtno
L1 IC46$2 1C3G$2 T2
1k 74AUC2G125 74AUC26125
GND
N N
3 5 5 3

- L
GND

L@92 Active Cable

TITLE:

MSP-TS430PW14_LB92_ActiveCable

Document Number:

REU:
1.2

Date: 8/31/2083 4:21:17 PM

Sheet: 1/1

Figure B-7. MSP-TS430L092 Active Cable Target Socket Module, Schematic

41

Hardware

SLAU278W-May 2009—Revised October 2015

Submit Documentation Feedback

Copyright © 2009-2015, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLAU278W

MSP-TS430L092 Active Cable

13 TEXAS
INSTRUMENTS

www.ti.com

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.
The active cable receives power from target socket. For this option, the
Off On ;
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.

Connector JTAG __]
For JTAG Tool

T e N ==
I
JTAG Sas i q .g@
5 O o Mo
| @@ { - S:D' T le®
o0 1c2_ 2 e [ J
oo | ] 05 a|®e
< Rs .
o .H [m | o
. . | LARL4 3 ?° | @
] [ ]
c4 Dw Dm
oo | ] :
(N ] R R V= N7
~ = (P82 1] [ Oo|e o1 JPL
L8392 Active Cablg,\:
RoHS Rev. 1.21 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
No. Per o .
Pos. Ref Des Description Digi-Key Part No. Comment
Board

1 | CLC3CS 4 100nF, SMD0603

C6

C2,C4 1uF, SMDO0805
R1, R10 10K, SMD0603

R2 4K7, SMD0603
5 RS, R6, RY, 4 100, SMD0603

R9
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, SMDO0603
11 IC1 1 SN74AUC1G04DBVR Manu: Tl
12 IC2,IC3, IC4 3 SN74AUC2G125DCTR Manu: Tl

Reichelt: MicroMaTch-
13 J2 1 MICRO_STECKV_10 Connector: MM EL 10G
Put jumper on Position 1 and
14 JP1 1 2x2 Header IP2Q 2. Do not mix direction.
15 JP2 2-pin header, male, TH SAM1035-02-ND place jumper on header
16 JTAG 14-pin connector, male, TH HRP14H-ND
17 o1 1 BC817-25LT1SMD, SOT23- Digi-Key: BC817-
BEC 25LT1GOSCT-ND

18 U1, U2 2 TLVH431IDBVR SOT23-5 Manu: TI
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RXDISIMO___L
IXD/SOMI/SDAIZ
SPICIK/SCL 1

Jumpers JP3 to JP8

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

ext ._1 7
Vcee 2 o VCC

BSL Tool Select:
Open = BSL Connector
Closed = JTAG Connector

int 1
it
P13
swi JPs| P6 L —BSL
2 TEVOLL 3 3 PICLK/SCL ] P13 -0
0 NP mﬁ\“&zﬁr mﬁ% P T TESTISBWTCK
IPL o R4 c5 L RXDISIMO T RXD [ by
K 110 P15 TXD/SOMI/SDA] | -z
GND - P13 =
TXpisomysDA GND
If external supply voltage:
Temove R3 ahd dd RS (0 Ohm)
P11
W20,
TD: 3 4 RXD
PIN14 5 00 6 PIN15
1029-10-ND/1-10 1 4 PW16
P1UUCBICLK/ACLKICUAL P1.2/UCBOSIMO/UCBOSDATBOTRG/O)
\ommﬂukmm e PLOL P1.3/UCBOSOMI/UCBOSCLIOAOO/A3
S TEST/SBWT
o WTDIO Ammimms\ﬁnx:\_o
pvcc P1.6/UCAORXD/UCAOSOMI/TBO.L/TDITCLK/TRIO-/A6
DvVss P1.7/UCAOTXD/UCAOSIMO/TB2.0/TDO/
XN——F P27mBocLKXIN
XQUT B ppemciixour_________ Pvas
10 P2.5/UCBOSOMI/UCBOSCL.
g P2.4/UCBOSIMOIUCBOSDA pu
» R1 330R
MSP430FRZ3IXIPW20 Socket: Enplas OTS-205-0.65-007 /11-20
Gréen
- ouT DNR 12p %w
4 IN T c8 C6 i C7 mim &
D2 DNP ]
yellow DNP \ﬂL e So%nﬁ H E
Z =
) R6 330R DNP _W>MNm
D3 Rm um co GND
1
red DNP e | Se
GND
Title: MSP-TS430PW20
Target socket board for MSP430FR231x devices
File: MSP-TS430PW20
Date: 8/27/20153:37:12PM [ Rev.. 1.0 [ Pagel1/1
[A3

the 16-pin TSSOP packages. MSP430FR2311IPW20 devices are not included in the MSP-TS430PW20

The development board MSP-TS430PW20 supports the MSP430FR231x FRAM devices in the 20-pin and
kit. Free samples can be ordered from the Tl Store.

B.5 MSP-TS430PW20

MSP-TS430PW20
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Connector BSL
For Bootloader Tool

Connector J2 _|

STE

TP3Q) O

14
00000001
00000002

o (0 o)p15
(0 o)ir14
“0)sp13

P

KIR15 JTAG
[00)JPis RSI/SBHTDIO

Connector JTAG
For JTAG Tool

Jumper J1
1-2 (int): Power supply from JTAG interface
2-3 (ext): External power supply

—~ Jumpers JP3 to JP8
Close 1-2 to debug in Spy-Bi-Wire mode

External power connector (0°0)op17 1p|S R0 | TEST/SBWTCK )
Jumper J1 to "ext" nr? 3(o]o]Jolo]o[o]stas ext[0]3
2[o]oJo]o]o]o vec(o]2
1 [o]ojajalnjajssu  int(a)l
Jumper JP1 _L— 3Pt G% ¢ LN )
Open to measure current 3 g TeExas ~°~°"~"""°"
gl&e INSTRUMENTS b
My pL2e(d o)d
MSP-TS430PW20 o o3
" Rev. 1.9 RoHS PH16lO O i

Orient Pin 1 of MSP430 device —

Jumpers JP9, JP2, JP10 _|
Open to disconnect LEDs

D1 to D3 —
LEDs connected to P1.0 to P1.2

[0000000000

O

[0000000000

Not FCC approved
for resale.

Figure B-10.

gy *
For GVW\ SW1

Close 2-3 to debug in 4-wire JTAG mode

Close to reset

MSP-TS430PW20 Target Socket Module, PCB
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Table B-6. MSP-TS430PW20 Bill of Materials

Pos. Ref Des No. ’\éoo'aprgr Description Digi-Key Part No. Comment
1 PCB 1 90.0 x 92.5 mm MSP-TS430PW20 Rev. 1.0 2 layers, green solder mask
JP1, JP9,
2 JP13, JP14, 5 2-pin header, male, TH SAM1035-02-ND place jumper on header
JP15
3 JP17, JP18 2-pin header, male, TH SAM1035-02-ND place jumper on one pin only
4 JP2, JP10 2-pin header, male, TH SAM1035-02-ND DNP, keep pads free of solder
5 J1 3-pin header, male, TH SAM1035-03-ND place jumpers on pins 1-2
JP3, JP4, JP5,
6 JP6, 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
PW20: Place jumpers on pins 1-
8 JP11 1 2x3pin header, male, TH SAM1034-03-ND dand2-4 .
' ’ PW16: Place jumpers on pins 3-
5 and 4-6
9 R2, R8, R9 3 OR, 0805 541-0.0ATR-ND DNP
10 R3, R13 2 OR, 0805 541-0.0ATR-ND
11 C5 1 1.1nF, CSMDO0805 490-1623-2-ND
12 c7 1 1uF/10V, CSMD0805 490-1702-2-ND
13 R7, R15 1 10k, 0805 541-10KATR-ND
14 R4 1 47k, 0805 541-47KATR-ND
15 C6, C11 2 100nF, CSMDO0805 490-1666-1-ND
16 C8, C9 2 12p, DNP, CSMDO0805 BC1257TR-ND DNP
17 R1 1 330R, 0805 541-330ATR-ND
18 R5, R6 2 330R, 0805 541-330ATR-ND DNP
19 R14 1 47k, 0805 541-47KATR-ND DNP
20 SW2 1 EVQ-11L05R P8079STB-ND DNP, Keep vias free of solder
21 SwW1 1 EVQ-11L05R P8079STB-ND DNP, Keep vias free of solder
DNP: headers are enclosed with
22 J3,J4 2 10-pin header, TH SAM1029-10-ND kit.
Keep vias free of solder
DNP: Receptacles are enclosed
23 J3,J4 2 10-pin receptacle, TH SAM1213-10-ND with kit.
Keep vias free of solder
24 TP1, TP2, TP3 3 Test point 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 IC1 1 Socket: OTS-20S-0.65-007 Manuf. Enplas
28 Ic1 1 MSP430FR2311IPW20 DNP: Free samples can be
ordered in the TI Store
29 Q2 1 Crystal 4MHz Buerklin: 78D134 DNP: Crystal is enclosed with kit
MSV3V-T1R (32.768KHz / . S
e .
30 Q2 1 20ppm / 12.5pF) DNP: Crystal is enclosed with kit
green LED, HSMG-C170 : R
31 D1 1 DIODE0805 516-1434-1-ND Avago, Farnell 5790852
32 D3 red LED, DIODE0805 DNP
33 D2 yellow LED, DIODE0805 DNP
34 Rubb?);fstand 4 Buerklin: 20H1724 apply to corners at bottom side

(6]

One symbol in schematic; footprint supports two crystal types
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B.6 MSP-TS430PW24

JTAG JTAG-Mode selection:
14 0 &}13 4-uire JTAG: Set Lcsumwm JP4 to JPS to position 2-3 GND
121 11 RST/NMI 2-wire ”SpyBillire”: Set jumpers JP4 to JP9 to position 1-2
LN 9 H
8 z TCK/SBWTGQK
o =I5 THS 3%,%1%
4 3 IDI JS
2 1 TDO/SBWTOIO
A1 Ext_PWR
ext g3 GND
Ucc 2 Ucc
int IF
JP1
TEST/SBUTCK R7
2 3 330R 3 3 3 3 3
i JThG > T TEST/SBUTCK 2 RST/SRUTDIO m_ﬁN p1 NDDDW—WumPE m_ﬁN P1.5/THS m_ﬁN P1.6/TCK
P2 spu —> - L L a L L
JP4 JPS JP6 Jp7 JP8 JPS
R4 c5
47k U’
2.2nF  GND
DNP
ucc4 FE12-1-1 o) J2
1 1 | roer p2.0/5TEa/TRe/Ton/ToLk | 24 P2.@/TDT 24
R8 2 2 | cee- p1.7/ucLke/TaL/Too/Tor |23 P1 TDQ 23
- C3 @R 3 3 |faver pre/somastezrek | 22 P1.G/TCK 22
€4 = 4 EX PYS pus/smoassusour/ms | 21 P1.5/TMS 21
10BF 5  AUCCA305 | muec o1.4/0e/ 50200 |28 20
<3 AGND 6 | auss p1.3/uTxoe/sp100 | 19 19 XT20UT/P2.7
2 URFE 7 | urer p1.2/TAp/soeno | 18 18
8 8 | azer p1.a/1aessocLk |17 17 ©
S S | n2e- ouce |16 _UCC43@ 161,
10TEST/SBMT CKrest/sautck p27xreaur |15 XT20UT#P2ES @ _||P._
11RST/SBUTDI( est/mmy/saumon pasraran | 14 XT2IN/P2.614 pg L2
12 p1.Q 12 | p1.9/SUSIN/TACLK/SHELK/TA2 puss |13 GND r ONP DNP
Socket: Enplas0TS-28-0.65-p1 FE12-1-2 S

R1 336R

=

JP3

MSP43BAFE2XX

XT2IN/P2.6

12pF
DNP

MSP-TS430PW24

Target Socket Board for MSP43@’s AFE2xx ICs in PW24 package

TITLE:

MSP-TS430PW24

Document Number:

REUV:
1.0

Date: 04.08.2010 13:36:04

[Sheet: 1/1

Figure B-11. MSP-TS430PW24 Target Socket Module, Schematic
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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

Orient Pin 1 of MSP430 device

D1
LED connected to P1.0

Jumper JP3
Open to disconnect LED

“\@

JPS JP8 JP7 JP6 JPS5 JP4

<

000000
(IT11]}

000000
000000

—24(28>-8.65-02-00

\oooooooooooow

=
w

¢ ooooooo(oo\

Q5
INSTRUMENTS
MSP-TS430PW24

|~ 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-12. MSP-TS430PW24 Target Socket Module, PCB
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Table B-7. MSP-TS430PW24 Bill of Materials

Position Ref Des ’\éoo.aprzr 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
6 J1, 32 0 12-pin header, TH SAM1029-07-ND enclosed with kit. Keep vias free of
SAM1213-07-ND
solder. (Header and Receptacle)

J5, JP1,

JP4, JP5, . Place jumper on 1-2 of JP4-JP9
7 P6. IP7. 8 3-pin header, male, TH SAM1035-03-ND Place on 1-2 on JP1

JP8, JP9

JP2, JP3 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 $4H'p'” connector, male, | pp14H-ND
11 Q1 Crystal DNP: keep vias free of solder
12 R1, R7 330 Q, SMD0805 541-330ATR-ND
13 RS, Sg R8, 2 0 Ohm, SMD0805 541-000ATR-ND DNP R5, R6
14 R4 1 47k Ohm, SMD0805 541-47000ATR-ND
Socket: OTS 24(28)-065- .

15 Ul 1 02-00 Manuf.: Enplas
16 PCB 1 68.5 x 61 mm 2 layers

Adhesive Approximately 6mm width, | for example, 3M Bumpons .
1 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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MSP-TS430RGE24A

B.7 MSP-TS430RGE24A

<
>
nlo
!
3
£ o
3

P10
PLL
P12
P13
P2.2
P3.0

MSP430FR2433IRGE

Bk Socket:
ENPLAS QFN-248-05-0.1c

0SPICIKISCL1 1

1
2

SAM1029-06-ND7-12
1
1

RXDISIMO ___14[ Jumpers JP3 to JP8 GND
XD/SOMI/SDAL2 1 RST/NMI Close 1-2 to debug in Spy-Bi-Wire mode.
SPICLKI/SCI 10| ZTs Close 2-3 to debug in 4-wire JTAG mode.
1 b TCKISBWTCK
1 by TMS
4 TDI BSL Tool Select: J2
2 TDO/SBWTDIO Open = BSL Connector
7 Closed = JTAG Connector B PWR
. VCC =
P13
P4 swi Py IP6 Py P8 t BSL phe
3 TEVOLL 3 3 3 3 SPICLK/SCL SPICLK/SCL1 -]10 g
Hmmhmmsmnxm 2 Ohe m 2 p1 EUOm B P1.6/TD m : P15IMS g P14/TCK Pi4 TESTISBWTCK °
pvce — cs, RXDISIMO u._m P15/MS 1 &
a7 110 TXD/SOMI/SDAT | 12 °
§ GND P13 —
° S PLS GND
= 2co s m.
2
UWQHQ DNRE e FEREEER
Z % BEEESE -
3 H H 100nF QUARZS N )
ﬁm& T2 & If external supply <o:mmnm”
DNPLT- 8 remove R3 and add R2 (0 Ohm)
3 Dvss e E
ORRI3 GND cs IN =
~ 3 I 1 OUT s
—C £ DNP
- 3 T
9449
) EEEE 100nF
SPICLK/SCL1
%, R1330R .
D1 ol opzENN GND
green EEEREE
P9 833%
S R5 330R 2
o5 SAM1029-06-ND1-6 & 35
yellow DNP BSTISEWTDIO. RSTINMISBWTDIO DVsSS -
P2 TESTISBWTCK. TEST/SBWTCK P2.6/UCALTXD/UCA1SIMO
™ R6330R PLATCK P14/UCAOTXD/UCAOSIMOITAL 2/TCK/A4 P2.5/UCALRXD/UCALSOMI
BLETA P15/UCAORXD/UCAOSOMITALLITMS/AS P2.4/IUCALCLK
D3 oyl PL6OI PL6/UCAOCLKITALCLK/TDITCLKIAG o P3.1/UCALISTE
red DNP PL7D0 P1.7/UCAOSTE/SMCLK/TDO/AT £5 P23
GND JP10 3 m w ‘SAM1029-06-ND13-18
.30
2222
gS88
g232
2339
2822,
8888
88883
5535%

Title: MSP-TS430RGE24A
Target Socket Board for MSP430FR2433 device

File:

MSP-TS430RGE24A

Date: 4/28/2015 3:52:36 PM

[ Rev.. 1.0 [ Pagel/l

[A3

G

I

Figure B-13. MSP-TS430RGE24A Target Socket Module, Schematic
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www.ti.com MSP-TS430RGE24A
Connector BSL Connector JTAG
For bootloader tool For JTAG tool

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
Jumper J1 to “ext”

JMS.J00 | TEST/8BUTCK | Jumper J1
JTAG ext 1-2 (int): Power supply from JTAG interface

2 2-3 (ext): External power supply

<
ol
]
=
o
1.1 01
.2 [
o
w

QU RRe0E
15
Aige

O | — Orient Pin 1 of MSP430 device

20 24
S e o3 g|oocs TP1
RS mre P07 O
MSP-TS430RGE24A T 00 Mcs GND
Rev. 1.0 RoHS S(m) %
B B =
= RESET
(&)

O : O

Figure B-14. MSP-TS430RGE24A Target Socket Module, PCB
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Table B-8. MSP-TS430RGE24A Bill of Materials (BOM)

Position Ref Des I\I{%Oo.aﬁzr Description Digi-Key Part No. Comment
1 PCB 1 90.0 x 92.5 mm 1'\/(I)SP_TS43ORGE24A 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
3 JP17, JP18 2 2-pin header, male, TH SAM1035-02-ND place jumper on one pin only
4 JP2, JP10 2 2-pin header, male, TH SAM1035-02-ND Eoﬁlgérkeep pads free of
5 Ji 1 3-pin header, male, TH SAM1035-03-ND place jumpers on pins 1-2
JP3, JP4,
JP5, JP6, . . .
6 IP7. IP8 7 3-pin header, male, TH SAM1035-03-ND place jumpers on pins 2-3
JP16
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, CSMDO0805 490-1623-2-ND
11 C7 1 1uF/10V, CSMDO0805 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
19 SW2 1 EVQ-11LO5R P8079STB-ND solder. Lacon: 1251459
DNP, Keep vias free of
20 Swi 1 EVQ-11LO5R P8079STB-ND solder, Lacon: 1251459
DNP: headers enclosed in
21 J3, J4, J5, J6 4 6-pin header, TH SAM1029-06-ND 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.
TP1, TP2, . DNP, keep pads free of
23 TP3 3 Test point solder
24 BSL 10-pin connector, male, TH HRP10H-ND
25 JTAG 14-pin connector, male, TH HRP14H-ND
26 IC1 Socket:QFN-24B-0.5-0.1c Manuf. Enplas
DNP: Free samples can be
27 IC1 1 MSP430FR2433IRGER ordered in the TI Store
DNP: MS3V-TR1 - DNP: Micro Crystal, enclosed
28 Q2 1 (32,768kHz/ 20ppm/12,5pF) depends on application in kit. Keep vias free of solder
green LED, HSMG-C170 : PR
29 D1 1 DIODE0S05 516-1434-1-ND Avago, Farnell 5790852
30 D3 red (DNP), DIODE0805 DNP
31 D2 yellow (DNP), DIODE0805 DNP
32 Rubber stand 4 Buerklin: 20H1724 A_pply to corners at bottom
off side
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J3 102%3% Ext_PWR

RST/NMI
JTAG mnﬁ .
Wi lw‘m Cem @ 50K GND
If external supply voltage: 10 9 10nF VCC
remove R8 and add R9 (0 Ohm) 8 7 TCK
6 5 S
4 3 TDI
2 1 TDO
RO _wa ML 14 TST/VPP
N
J5
_H_mN JP1Q
R &4
Socket: Yamaichi
xH_H_ . cs Type: IC189-0282-042
’ C7== 100n FE14L SOCK28DW FE14H
10uf/10vV ] TSTVPP [ e DO 28]
R1CL Co GND 2 VCCA30 | 5 59 TDI 27
,C1, : : 3 P2.5 5 % TMS 26
not assembled c2 4 mz - 4 25 1CK 2
+—i < 2 R s S 2 BOOTST RIO- |
12pF z RST/NMI 7 me\zz_ 2 > 2 .W 2 -1 B )
11— 8 . . 1 7 8
U==3 s P51 8 2| psa 0 = 3 bt 15 RUOR |
c1 Hm wmw 0 19 www Ww ol R7 w w RST/NMI
_Hw = 7 | Pail N8I pge 7 — = T
P 3 P3.2 13 16 P3.5 16 ML10
4 P3.3 14 15 P3.4 15 not assembled
LED3 560R Ja Ul 32
GND ) R6 If external supply voltage:
SMD-Footprint %l remove R11 and add R10 (0 Ohm
F123
_ISTAVPP 1 [Tror pr7 |28 IDO
—MEC430 2] vec pre [2LIDL
P25 3| pye pis |26 IMS
—CND___24 1 vss P14 (23 wm_w
XN 6 YN pro |23 P12 MSP-TS430DW28 Target Socket DW28
—BSTINMLT ] RsT P11 22 BL1
P20 8 pyo pio 2L PLO
o P21 P24 (-2 TITLE: MSP-TS430DW28
Hp i g s P ehe
Bas 15| 31 P36 i pas Document Number: REV:
—P33 14} p33 p3g |15 P34 2.0
U2 Date: 11/14/2006 1:26:04 PM [Sheet: 1/1

Figure B-15. MSP-TS430DW?28 Target Socket Module, Schematic
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D1
LED connected to P1.0

Jumper J4 Jumper J5
Open to disconnect LED\ / Open to measure current
Cl R c2 R2 /
OO oo -
- + G zﬁ
Connector J3__{ 1 - (@) [%ﬂ o\ Y /e
External power connector - = : :
Remove R8 and jumper R9 olee Connector JTAG
X
-t For JTAG Tool
*e
o
e
Orient Pin 1 of
MSP430 device .
~ &
ssEEEEE || Rl f|lee Connect?r %OOTST
R Tl Sy - : For Bootloader Too
‘-' =

L

Figure B-16. MSP-TS430DW28 Target Socket Module, PCB
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Table B-9. MSP-TS430DW?28 Bill of Materials

Position Ref Des ’\éoo.aprzr Description Digi-Key Part No. Comment
DNP: C1, C2, Cover holes while
1 C1, C2 0 12pF, SMD0805 soldering
2 C5 1 100nF, SMD0805
3 Cc7 1 10uF, 10V Tantal Elko B
4 Cc8 1 10nF SMD0805
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
7 Ji, J2 2 14-pin header, TH male solder.
: Header
: Receptacle
DNP: Headers and receptacles
enclosed with kit. Keep vias free of
. solder.
7.1 2 14-pin header, TH female
: Header
: Receptacle
J3 1 3-Pin Connector, male
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, SMDO0805 DNP: R1, R2, R9, R10
R10, R11
13 R3 1 560R, SMD0805
14 R5 47K, SMD0805
15 U1 1 SOP28DW socket gjg“a":h“ C189-0282-
16 u2 0 TSSOP DNP
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B.9 MSP-TS430PW28

JTAG JTAG-Mode selection:
1a[ 7 ]as ~ 4-wire JTAG: Set jumpers JP4 to JP9 to position 2-3 GND
%i % RST/NMI 2-wire "SpyBiWire": Set jumpers JP4 to JP9 to position 1-2 _ul
8| 7 TCKISBWTCK
_6]_ 5 MS SAWZAWlAW
4 3 IDI 15
2 1 TDO/SBWTDIO
1 Ext_PWR
ext _g3 GND
Vee 2 VCC
int _JjL
JP1
2 3 3 3 3 3
1 __N RST/SBWTDIO 2 o_J2 2 S __N P1.4/TCK
P2 __H 1 1 1 __H
JP5 JP6 JP7 JP8 JP9
R4 C5
47K I 1
2.2nF  GND
DNP
MSP430F12xx 12
[>]L_ TESTISBWICKL [ o7 p17 |28 P1.7IDO 14[ ]
VCC430 2 VCCA430 2 | \¢c pie |22 P16&IDL 13f¢
ME P2.5 3] py5 pis 26 P1.5AMS 12]¢
32 GND 4 | ysS pia |25 P1L4TCK 11[¢
c3+ 5 _XOUT/P2.75 | xoutp13 |24 P13 101 DNP
= 6 __XIN/P2.6 6 | W\ p12 |23 P12 9le R2 -
10uF/10V =~ 5|7 RSTISBWTDIO? | ger p11 |22 P11 8le BOOTST
ME P2.0 8 | pyo pro 2L P10 7] —of _Jio —
2 P2.1 9 | p21 p24 [20 P24 6l¢ —TESTSBWICK 71 {8 R3_OR
10 P22 101 py5 po3 |22 P23 St 5 6 ——
il P3.0 11 | p3g p37 |18 P37 Ale 3 4
12 P31 12 | pa pag | 1Z_P36 3] P11 - 212 DNP
M EE] P32 13 | p35 pas |16 P35 21,
314 P33 14 | p33 paa |15 P34 1le DNP
| . . - _RST/SBWTDIO
GND J1
Ul
Socket: Enplas p2.2
OTS-28-0.65-01 i
GND
If external supply <o=m“_mm”
»X R1 330R remove R11 and add RIO (0 Ohm)
D1 o
green MSP-TS430PW28:
GND JP3 Target Socket Board for MSP430's in PW28 package
TITLE: MSP-TS430PW28
Document Number: REU:
3.1
Date: 11/15/2007 4:05:56 PM [Sheet: 1/1

Figure B-17. MSP-TS430PW28 Target Socket Module, Schematic
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Connector JTAG
For JTAG Tool

Jumper JP1

o]
] JTAG BO TSTCEH an Ere
1-2 (int): Power supply from JTAG interface \EE ME: i E E: i E:
.FI- JPE

2-3 (ext): External power supply

Open to measure current

Orient Pin 1 of MSP430 device

Connector BOOTST
For Bootloader Tool

M Vice
Ml NG T
JRE Y GN

— 1 | i J5
Jumper JP2 _,FE
EE R4
1[0 s [O]za
B o % :
[ & Rel]
o] g ot BE o025
510 o s]
g ' @ad g 2
] oo | g En
o " |88 folze
1alo o
g - CT8-28-0.85.01-00 g
L) o ]
1410 ¥ Texas ©

15 g_
INSTRUMENTS
MSP-TS430PW28 g Bm
Rev, 3.1

~Connector J5
External power connector
Jumper JP1 to “ext”

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
Open to disconnect LED

— D1

LED connected to P5.1

Figure B-18. MSP-TS430PW28 Target Socket Module, PCB
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Table B-10. MSP-TS430PW28 Bill of Materials®

Pos. Ref Des N, (937 Description Digi-Key Part No. Comment
Board
DNP: C1, C2, Cover holes
1 C1, C2 0 12pF, SMD0805 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
Micro Crystal MS1V-T1K DNP: Cover holes and
6 Q1 0 QUARZ, Crystal 32.768kHz, C(Load) = neighboring holes while
12.5pF soldering
DNP: Headers and
receptacles enclosed with
7 1,32 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,
JP5, JP6, .
8a JP7. P8, 7 3-Pin Connector , male Jumper on Pos 1-2
JP9
9 JP2, JP3 2 2-Pin Connector , male with Jumper
. . DNP: Cover holes while
10 BOOTST 0 ML10, 10-Pin Conn. , m RS: 482-115 soldering
11 JTAG ML14, 14-Pin Conn. , m RS: 482-121
12 R1, R7 2 330R, SMD0805
12 R2, l;?é RS, 0 OR, SMD0805 DNP
14 R4 1 47K, SMD0805
15 Ul 1 SOP28PW socket Enplas: OTS-28-0.65-01

@)

PCB 66 x 79 mm, two layers; Rubber stand off, four pieces
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B.10 MSP-TS430PW28A

JTAG
1o a3 Ext_PWR
121 11 RST/NMI
el s O
sl- Iz SBWTCK I5 AN
3 b 5 THS
4 3 D1
2 1 TDO/SBWTDIO
ext 3 TEST/SBUTCK GND
Ucc 2 UCcc
int I=\N\
JP1 7
GND  JTAG -> _g3 33 3 3 3 3
|2 TEST/SBWTCK RST/SBWTDIO = P1.7/TD0 = P1.6/TDI -N P1.5/TMS =N P1.4/TCK
| |2 e e . |
SBW ->JpS R4 JpP8 Jp7 JPé JP5 JP4
1 -
JTAG Mode selection:
47K 5 = 4-wire JTAG: Set jumpers J4 to J9 to position 2-3
2.2nF 2-wire "SpyBiWire": Set jumpers J4 to J9 to position 2-1
2 to measure supply current
1§ sp2
GND
gunm
180n DNP
10uF /10U MSP438G2XXX GND
MSP430F2XQ1  (14Pin> 25 @R DNP _J2
, 1 UCC438 1 [ pucc ouss |28 141
21 PI0 2 fnemen avemenes [ 22 XINRE— 1 13]¢ BSL Interface
N E] P1.1/TABB | p11/tepes.. XouT/P2.7 EHWWDZEA DNP
e ki P1.2/TABA | p12/1r0.00... test/saurck |25 TEST/SBWTCK 11
5 P1.3 [ nst/wn/ssutoo |24 RST/SBWTDIO 10 BOOTST R2_OR
<1 P1.4/TCK | p1.a/unersns. 1.2/cA00T/... |23 P1.7/TD0 S g 10
7 P1.5/TMS | ris/raper... presmaos.. | 22 P1,6/TDL 8 IEST/SBUTCK 7 |e =]8_
8 8 | raasrae p3.7/TA10LK/cAoUT |21 z 5T “Ts R3_OR
9 S | raesae2 pa.6/TAB.2 |20 6 _[ P1.5/TMSBSI -R8 4 —
10 18 | bz0/mete pas/Toea | 19 5 GND PLA/TAGESI —Td |- =]2 ONP
11 11 | p2asrera p2.5/7a1.2| 18 4 [= =T
12 12 | p22/rara p2.4/7a1.2| 17 3
13 13 | psz/rAra p2.3/7A18| 16 2
14 14 | paastar2 2.4/7ro.0] 15 1 RST/SBWTDIO
J . J1i U1

G2XXX-PW28-ENPLASSOCKET

Socket:

ENPLAS

Type: 0TS-28-0.65-01

MSP-TS430PU28A Socket Board
for G2XXX and F20XX

TITLE:

MSP-TS430PU28A

Document Number:

REU:
1.0

Date: 10/14/2010 9:34:34 AM

[Sheet: 1/1

Figure B-19. MSP-TS430PW28A Target Socket Module, Schematic
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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

Orient Pin 1 of MSP430 device ——

Jumper JP3
Open to disconnect LED

D1
LED connected to P1.0

14 T 110 |
0000000 00000
(XXX XXXY [ XXX XY
o JDJTH[%D‘V P5JP& JP7IPRIPS BOOTST J5
- TAG (@) O|®|®|®®° C55 R2Q TR3 ucc
&R o LN - GND
] SBW
rem QIR0
f EEEBE & o —
1@ wy g . [)4S]
® c3ci (D) ey (@
.‘T o
° . . op5
sief ¥ |33 IR AR
° (3
o s H H ®
o H H H H o
[ ] o
[ ] ( )47}
0TS-28-0.65-01-00
10 2 °
~ [ [ J
I~
ol o °
1ale 5&;@ ¥ Texas o5
e INSTRUMENTS b4
@’*\E—E MSP-TS430PL28A @)
R1D1 Rev. 1.0 RoHS

Connector BOOTST
For Bootloader Tool

Connector J5
External power connector
Jumper JP1 to "ext"

T ® |
— 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-20. 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-11. MSP-TS430PW28A Bill of Materials

Position Ref Des ’\éoo.aprzr 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
6 J1, J2 0 14-pin header, TH enclosed with kit. Keep vias free of
solder: (Header and Receptacle)
J5, JP1,
JP4, JP5, . Place jumper on 1-2 of JP4-JP9 Place
7 P6. IP7. 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
Jumper 15-38-1024-ND see Pos 7 an 8
10 JTAG 1 $4H'p'” connector, male, | pp14H-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"%’ 0 0 Ohm, SMD0805 541-000ATR-ND DNP R2, R3,R5, R6
15 R4 1 47k Q, SMD0805 541-47000ATR-ND
16 Ul Socket: OTS-28-0.65-01 Manuf.: Enplas
17 PCB 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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MSP-TS430RHB32A

B.11 MSP-TS430RHB32A

VCC
JP5 -
ITAG 1JP4 1 JP9 1 JP8 1 JP7 1JP6 1 < SBW Y
sl i3 2 RST 2 2 2 2 2 o777 |3
12l n RST/NMI 3 3 ICK 3 IMS 3] IDL 3 IDO 3 <- JTAG -
1of2 _To
8 7 ICK
) 5 IMS
ext 3 4 3 TDI
vee 2 2 1 DO
1 [
int  Jp3
GND
R5
1 JP1 cs 47K
Z —
Gh 2.2nF
DNP
OuF _[100nF
c12 [ci3 J1 a4
SAM1029-08-ND1-8 SAM1029-08-ND25-32
1 1
—DNR R6 ba A0.0+
GND o o E@xm b A0.0- W A0.0+ P2.7/TA0.2
S DNETPe RO o~ Al0+ 400 P2.6/TAO.1
T DN RIO A0 2 AL+ P2.5/TAC.0
DNETHRL S o= A2 0+ AL0- P2.4/TAL.0
GND A/SS P2 | DN RIZ T A%0- 2 A20+ P2.3/\VMONIN
| DNEFr RIS H A3.0+ 7 A20- P2.2/TAL.2
= | DNF T R14 H- A30- 5| A30+ P2.1/TAL1
X R3 Lok — A3.0- P2.0/TAL.0/CLKIN
11 — VREE Hw VREF P1.7/UCBOSDA/UCBOSIMO/TALCLK
&ND p1  330R $_ 100nFE BC14 > w: AVSS I AVSS P1.6/UCBOSCL/UCBOSOMI/TA0.2
z L1 H ROSC 12| ROSC P1.5/UCBOCLK/TA0.1
20K/0.1% Rz 9] " GND 15| Dvss P1.4/UCBOSTE/TA0.0
’ ol > Mw DVCC /1a] VCC _ PL3/UCAOTXD/UCAOSIMOITAOCLK/TDO/TDI
ps VCORE 7 VCORE  P1.2/UCAORXD/UCAOSOMI/ACLK/TDITCLK
- RST \|Hw RST/NMI/SBWTDIO P1.1/UCAOCLK/SMCLK/TMS
M5/ TESTISBWTCK ~—| TEST/SBWTCK P1.0/UCAOSTE/MCLK/TCK
s
— MSP43012040TRHBQFN11T032-003
SAM1029-08-ND9-16 SAM1029-08-ND17-2417-24
c9 2 Socket: J3
470nF Yamaichi
QFN11T032-003
GND
MSP430: Target-Socket MSP-TS430RHB32A
for MSP430i2040
TITLE: MSP-TS43BRHB32A
Document Number: REU:
1.0

Date: 07.11.2012 09:41:22

Sheet: 1/1

Figure B-21. MSP-TS430RHB32A Target Socket Module, Schematic
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J

umper JP3

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

Connector JTAG
For JTAG Tool
T 14 ] | V?ﬁ Qe <
Jumper JP1 \Q [ LI L eaxtz I1nt gg 8 Q
_{ (-
Open to measure current e EE:E]B 000
© g -u/
\r_ E [
Y . R -
Jumper JP4 to JP9 REBROAE )5 ’\’E]nﬁ'n
Close 1-2 to debug in Spy-Bi-Wire mode T~SBW [ Talala]x]s 8 M\
Close 2-3 o debug in 4-wire JTAG mode | JTAG [4{ulalalsla I C13 =z &
T C oo oo o C12 (2N T |
833337 o grzm
2 Sg38
na R °%
N ] m%E
([ R——— 9 2T
» m
i Cs =z o R1
>
_ O O _
als o] m R14
o o) m R13
(=} o) m R12
aln C] ole) m R11
(=) o) m R10
(z) o) m R
(z) o) o R8s
alY =3 i R6
= O O O_ =
w
V]
25 30 32
O sooooooog O

Connector J5
External power connector
Jumper JP3 to “ext”

| D1
LED connected to P1.4

— Jumper JP2
Open to disconnect LED

Orient Pin 1 of MSP430 device

Figure B-22. MSP-TS430RHB32A Target Socket Module, PCB
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Table B-12. MSP-TS430RHB32A Bill of Materials

Pos. Ref Des N, (937 Description Digi-Key Part No. Comment
Board
1 PCB 1 76.9 x 67.6 mm MSP-TS430RHB32A Rev. 1 | 2 layers, red solder mask
2 D1 1 green LED, DIODE0O805 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, JPS6, (SBW)
JP7, JPS,
JP9
R1, R4 OR, 0805 541-0.0ATR-ND
C8 2.2nF, CSMDO0805 490-1628-2-ND DNP
R6, R8, R9, 10k, 0805 311-10KARTR-ND DNP
R10, R11,
R12, R13,
R14
8 C12 1 10uF, CSMDO0805 445-1371-2-ND
R2 1 20k/0.1%, 0805 P20KDACT-ND
10 R5 1 47K, 0805 311-47KARTR-ND
11 C13, C14 2 100nF, CSMDO0805 311-1245-2-ND
12 R3 1 330R, 0805 541-330ATR-ND
13 C9 1 470nF, CSMDO0805 445-1357-2-ND
14 J1,32,33,J4 |1 8-pin header, TH SAM1029-08-ND DNP: headers and
receptacles, enclosed with
kit.
Keep vias free of solder.
15 J1,J32,33,34 |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 Ul Socket QFN11T032-003 Manuf.: Yamaichi
18 Ul 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 side
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MSP-TS430DA38

JTAG
14 13 JTAG-Mode selection: X . GND
71 Dt RST/NMI 4-wire JTAG: Set jumpers JP4 to JP9 to position 2-3
$i w TCKISBWICK 2-wire "SpyBiWire":Set jumpers JP4 to JP9 to position 2-1
6l- ZIs TMS
4 3 TDI 3%2%1 13
2 1 TDO/SBWTDIO fe)
. TEST/SBWTCK Ext_PWR
ext
Vee 2 . VCC .
int _JJl21
JP1
=i R1
GND ] 330R RS
f 3 3 4k cs 3 3 3 3
JTAG -> ‘ " a
75 iz TEsTSBWTCK[2 [RsT/sewTpio) g™ > o T T 2 s Jfl— piamck
sew>f ] 1 il 1 1 1 iz
P4 JP5 DNP GND JP6 JP7 JP8 JP9
VCC430 MSP430F2274IDA
c7 + [>]L_TESTISBWTCKL qumiwms:ox p1.7/Tpo |38 P1.7/TDO 38 nl.um
10uF/10V == s HE—LCC430 2 opvce PLemDI (30— BLOMDL S
100nF 3 mw_w 21 P25 P1.5/TMS m\__wm_mm_?;n
: = ovss PLATCK |32 A
27— PL3 51 3¢
c2 37 RST/SRWTDIO? | Ra¥sawoar P21 21¢ DNP
— T w P2.0 w P2.0 PLO ww P1.0 Mw ¢ BOOTST R10 -
umz_u P2.1 P21 P2.4 P2.4 ¢ 9] | 10
0 P2.2 10 | p3 P23 |22 P23 2R TEST/SBWTCK 7= Zs
GND = Q1pnp [ P30 11 P30 Ul p37 (28 P37 ke 5l e R11 OR
iz Bal 2 Pat P36 |2l —E3.8 2i< 3 4 T
c P3.2 P32 P35 e — T P11 1 2 DNP
\w 4 Paa 21 Pa3 P34 |25 F34 ok ]
7 GND AVSS P47 P4.7 < DNP
ONP {16 YCC430 £ avce pas |23 P46 2t RST/SBWTDIO
P40 P40 socket P45 b4 <
18 pa 18 | pay L paa | 21 P44 21,
19 P42 19 . Yamaichi 5 20 P43 200+
" R3 560R P42 |C189-0382-037P4.3 <
1 o Ja — P22
[aV Kl ~rr
yellow GND
. JP3 If external supply <o=m%m_
GND remove R11 and add RI0 (0 Ohm)

65

Hardware

Copyright © 2009-2015, Texas Instruments Incorporated

MSP-TS430DA38:
Target Socket Board for MSP430F2247IDA

Figure B-23. MSP-TS430DA38 Target Socket Module, Schematic

TITLE: MSP-TS430DA38

Document Number: REV:
1.3

Date: 6/18/2008 11:04:56 AM [Sheet: 1/1
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Connector JTAG
For JTAG Tool

Connector
For Bootlo

BOOTST
ader Tool

Jumper JP1
1-2 (int): Power supply from JTAG interface
2-3 (ext): External power supply

D1
LED connected to P1.0

Jumper JP3
Open to disconnect LED

Jumper JP2 __|
Open to measure current

ConnectorJ3 _|

External power connector
Jumper JP1 to "ext"

; ﬂ:" ssssssasns

sSsssssnss

ALl L L)
srReREREE

XX XXX xxxl

£d Z

15 K1)

Jumpers JP4 to JP9
I 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

Figure B-24. MSP-TS430DA38 Target Socket Module, PCB
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Table B-13. MSP-TS430DA38 Bill of Materials

Pos. Ref Des N, (937 Description Digi-Key Part No. Comment
Board
1 C1, C2 0 12pF, SMD0805 DNP
2 C7 1 10uF, 10V, Tantal Size B 511-1463-2-ND
3 C5 1 100nF, SMDO0805 478-3351-2-ND
4 Cc8 0 2.2nF, SMD0805 DNP
5 D1 1 green LED, SMD0603 475-1056-2-ND
DNP: headers and
receptacles enclosed with
6 i1, 32 0 19-pin header, TH kit.Keep vias free of solder.
SAM1029-19-ND : Header
SAM1213-19-ND : Receptacle
J‘;i ‘3';15 Place jumpers on headers
7 JPG, JP7’ 8 3-pin header, male, TH SAM1035-03-ND JP1, JP4,JP5, JP6, JP7, JP8,
JP8, JP9" JP9; Pos 1-2
JP2, JP3 2-pin header, male, TH SAM1035-02-ND Place jumper on header
Jumper 15-38-1024-ND Place on: JP1 - JP9; Pos 1-2
10 JTAG 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 32.768kHz, C(Load) = DNP: Keep vias free of
solder
12.5pF
13 R1, R3 2 330 Q, SMD0805 541-330ATR-ND
14 R10, R11 0 0 Q, SMD0805 541-000ATR-ND DNP
15 RS 1 47k Q, SMD0805 541-47000ATR-ND
16 ul 1 Socket: 1C189-0382--037 Manuf.: Yamaichi
17 PCB 1 67 x 66 mm 2 layers
Adhesive _ ) . for example, 3M Bumpons Apply to corners at bottom
18 Plastic feet 4 Gmm width, 2mm height Part No. SJ-5302 side
19 MSP430 2 MSP430F2274IDA DNP: enclosed with kit
supplied by TI
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MSP-TS430QFN23x0

B.13 MSP-TS430QFN23x0

JTAG
EES gy EEY GND
2]z Zu RST/NMI
ez ZJs N
8l z TICK
I b I S o4 c5 3%%1%
e % T .
- 1 Ext_PWR
ext GND GND
Ucc Ucc
int Jp ]
JP1
P2 F23Xe
] 10
wf O e uce |0 Y
3 2 35 8
YE XIN/P2.6 0/AUSS EA
71 Ymtmpb|£ XOUT/P2.7 RST/NMI %|_|HDw’mA
Ym{@f : P10 TCK mm|_|HB,w’mA 14
g o me ek
> m Erw|m P1.3 700 iHDwam w L
c3 + > L p1a 8]0 pas |33 P4z | H¢
[—] C4 V\PN S P1.5 P4.6 32 P4.6 1 L ¢
18uF /100 = 108nF Sy R 7 VAT pas [ —bea [ L1
Iji p1.7 p4.4 }I
YLLN»@’ P2.0 P4.3 e
2 13 1 pot P42 |28 =
3 P 14 27 P4.1 8 DNP
c2 2 _ 41 p22 pas (22 . 2 g
Tzl J2 | 5 po3 16| po3 S T pap el BOOTST R2
(6 p2a [ 17| .5 o |2t 1| b3z sl J3 9 10
o 4 Y- " e = 1L —pas sl 2 bt N
GND — g1 DNP > P3.0 P3.5 Hc Lt -] R3_@R
e pae [ as ooy paa |22 L__pas 3l T bt FE— e M
c1 Mo pad " 20 3 pas |24 L P34 2l 3 4
| — 10 P3 pP3.3 1 P1.1 1 2 1CK DNP
12pF — —
P" DNe U1l DNP
RST/NMI
Socket: Enplas
QFN-48B-0.5-01
) R1 330R
D1 NE _p22 0@ | 1
green GND
L JP3
GND It external supply voltage:

remove R11 and add R1@ (@ Ohm

MSP-TS430F 23x0
Target Socket Board for MSP430F23xQIRHA

TITLE: MSP-TS4308F23x0

Document Number:

REUV:
2.2

Date: 3/05/2807 0S:31:46a

[Sheet: 1/1

Figure B-25. MSP-TS430QFN23x0 Target Socket Module, Schematic
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www.ti.com MSP-TS430QFN23x0
Connector JTAG Connector BOOTST
For JTAG Tool For Bootloader Tool
TYIIIIT I O
Jumper JP1 0000000 00000
1-2 (int): Power supply from JTAG interface o1
2-3 (ext): External power supply rext JTH% n BOOTSTg gea
aquc c3  ERt g, R2 ee Connector J5
“int [1 [eeeeeeeeee GND§ External power connector
Jumper JP2 __| L, cm 35 S Jumper JP1 to "ext"
Open to measure current g _ _
e o3e
Orient Pin 1 of MSP430 device — | ;5 (@ O °
| — o n o
Jumper JP3 | °le : <
Open to disconnect LED riE (@ °
- o
| —D1
D1 | 1ole @21
LED connected to P1.0 . 3
c2m mc1 2 u1
Heeoo o000 00000
o ]| 171 15 20
il @ TExAs
INSTRUMENTS
O MSP-TS430F 23x8 Rev. 2.2 O

Figure B-26. 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-14. MSP-TS430QFN23x0 Bill of Materials

Pos. Ref Des I\I{%Oo.aﬁzr Description Digi-Key Part No. Comment
1 C1, C2 0 12pF, SMD0805 DNP
2 C3 1 10uF, 10V, Tantal Size B 511-1463-2-ND
3 C4 1 100nF, SMDO0805 478-3351-2-ND
4 C5 1 10nF, SMDO0805 478-1383-2-ND
5 D1 1 green LED, SMD0603 475-1056-2-ND
DNP: headers and
receptacles enclosed with
6 J1, 32,33, 34 0 10-pin header, TH kit.Keep vias free of solder.
SAM1034-10-ND : Header
SAM1212-10-ND : Receptacle
7 J5, IP1 2 3-pin header, male, TH SAM1035-03-ND E'(f‘sci _j;mper on header JP1;
JP2, JP3 2-pin header, male, TH SAM1035-02-ND Place jumper on header
Jumper 15-38-1024-ND Place on: JP1, JP2, JP3
10 JTAG 14-pin connector, male, TH HRP14H-ND
11 BOOTST 0 10-pin connector, male, TH SDOI\II(I;’e:rKeep vias free of
12 o1 0 Crystal gﬂz'?“ésckﬁit?';(“f?i}’) e SDO’\I‘;e:rKeep vias free of
12.5pF
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 Ul 1 Socket: QFN-40B-0.5-01 Manuf.: Enplas
17 PCB 1 79 x 66 mm 2 layers
18 P,T;jshtiei:sif\éit 4 ~6mm width, 2mm height ll‘;)arlr(ta)’ilaygl‘e]z_,Sis’sl\(l)lzBumpons gzgly to corners at bottom
19 MSP430 2 MSP430F2370IRHA Eu’\:;iiggcg‘;sﬁd with kit
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B.14 MSP-TS430RSB40

JTAG JTAG-Mode selection:
14 0 &}13 4-uire JTAG: Set Lcsumwm JP4 to JPS to position 2-3 GND
121 11 RST/NMI 2-wire ”SpyBillire”: Set jumpers JP4 to JP9 to position 1-2
- ZIs H
8 z TCK/SBWTGK
slo =I5 THS 3%,%1%
4 3 IDI JS
2 1 TDO/SBWTOIO
1 Ext_PWR
ext .pd GND
Ucc 2 . Ucc
nt IF
JP1
TEST/SBWTCK R7
330R
2 JTAG —> =R 3 3 3 3 3
1 |2 TEST/SBUWTCK _m RST/SBWTDIO 2 DO_J2 2 S 2
P2 SBU > e a a a a a
JP4 JPS JP6 Jp7 JP8 JPS
uCC430 R4 o
AR — DNP
- 2.2nF  GND R
R10 _ e _ MDD%W% " R2
o8 £ restssautck )= =l
H m N[ 0[O +| | 5 = = 5 R3_ @R
100nF L 3H S <Y [cidl  cq IAR.1 3 4 —
Smm1puF /10U |>5ddd Mo onF TOuF /10U Iao.a 1 2 DNP
553 dda]uu -t
D|E|de‘m‘ HH 3 ofH 16U /fouU ¢y
@ S| D[N\ \Of O] T| M| |
€ o 3 EHE 8|S @S T Auss 3 DNP
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Figure B-27. MSP-TS430RSB40 Target Socket Module, Schematic
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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

Orient Pin 1 of MSP430 device—

Jumper JP3
Open to disconnect LED

10 | BS

(I XX X I @
0000062
0TSTC5R2Q3

ca- @ - - 258 e

EEEES i §

in@8“SBl @8-
JPS Jp8 JP7 JPE JPS JP4 Jb
0000000000

40
nsga[ |gms e
c1| [C2

30

D1
LED connected to P1.0

25
10 21
0 ucca
g Rﬁi Dmi v DUI0w
GND o

JJ JP10

/@6TEXAS cio
INSTRUMENTS 11Sp-TS430RSB40  Rev. 1.2

J4 —

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

Figure B-28. 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-15. MSP-TS430RSB40 Bill of Materials

Pos. Ref Des ’\éo' =6 Description Digi-Key Part No. Comment
oard
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, Cci:fl Cs, 3 100nF, SMD0805 311-1245-2-ND DNP C11
4 C5 2.2nF, SMD0805
Cc9 470nF, SMD0805
D1 green LED, SMD0805 P516TR-ND
DNP: headers and receptacles
enclosed with kit. Keep vias
7 | 1,32 33 04 4 10-pin header, TH free of solder.
: Header
: Receptacle
DNP: headers and receptacles
enclosed with kit. Keep vias
7.1 4 10-pin header, TH free of solder.
: Header
: Receptacle
JP1, JP4,JP5, . .
8 | JpP6, JP7, P8, 9 3-pin header, male, TH SAM1035-03-ND Jumper: 10§ bl ‘f_?é'gJPlo’ 23
JP9, J5, JP10
9 JP2, JP3 2-pin header, male, TH SAM1035-02-ND place jumper on header
10 JTAG 14-pin connector, male, TH HRP14H-ND
11 BOOTST 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 SMDO0805
R2, R3, R5,
17 R6, 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 TI
Rubber stand select appropriate; for example, .
20 off 4 Buerklin: 20H1724 apply to corners at bottom side
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JTAG JTAG-Mode selection:
14 e i3 4-uire JTAG: Set Lcsumwm JP4 to JPS to Uom::uj 2-3
2] 11 2-wire ”SpyBillire”: Set jumpers JP4 to JP9 to position 1-2
o] s M —
8 2 SBUTGK
o o
2 1 SBUTOIO J5
1 Ext_PUR
GND
uce
TEST/SBWTCK R7
33eR 3 3 3 3 3
JTAG -> TEST/SBUTCK [ o RST/SBWTDIO ?DDW—WE;E ?m ?
SBUW -> —H - 1 1 1 1 1
DUCC430 JP5 R4 c5 Jp6 Jps
] o 7k I L
XIN/PR.6 5 S s 2.2nF  GND
—
430
og | ONP _ v v _ DUCC43p
G o ﬁmj MS876543QI ﬁ
s
= « oIN g
10uF /19U 100nF s XIN7P2}6 h ERNENISEE GND L ¢
S22 1999929 18uF /19U 180nF
XOUT/PJ.5 g9 C u n
L XoUT/PI5  S|BI%IN88 sl +7eq ﬂ
DNP
connection by via Q02200200033 50
1 P1.0 1 | lon (o« o 3 2 9] | 16
2 1.1 2 W\Mwwmaaxaaaw?cn%m 25 °p1 s[¢ _TFST/SRUTCK 7] m|_\|m_mH®_D|A
ER—T em R i e s e w — 5 2 |
2 b3.e + | 37pgp UL 27_p3.7 [22B3 4 3
J1 5 P3.1 5 | 5pat 26 P3.6 6 P2.2 1 DNP
N-40B-0.5-9%5_P3.6
6 P3 6 25 _P3.5 5
6_P3.2 §pcket: En Hw.mm P3.5
Z P3.3 Z 1 77p33 P Eh pas |24 D3.s 2
& P1.3 8 | glpi 52X 280 23 p 3 RST/SBUTDIO
9 P1.4 S N i tata % pon (22 P24 2
16 P1.5 18 | 15 P18 N9 10050 p 2 Pz L
R S BN
RooaasofEs
5909088 | b2
< ] +f 10f o N 0of D © If external supply voltage:
X R1330R 11111111mm remove R3 and add R2 (@ Ohm)
o =l=
green = g959494 M M
SIS == ga MSP-TS430RHA40A:
JP3 EEAEEEEN N Target Socket Board for MSP438FR572x, FR573x IRHA
e N [
[alfalfalyaiyalfalfalfaly) m
ool w0l ol ol ol = TITLE: MSP-TS430RHA40A
Document Number: REV:
1.0
Date: 4/21/2010 1:23:27 PM 1/1
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MSP-TS430RHA40A

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

10

N,
eeo000: @
xXxxxxr

{14
00000 OGO"

000000062
OOTST
ex( "‘JTﬁG o D oRs
o5 R2
o “‘ ) Ucc
int ' SBW - GND
g JPS JPe JP7 JPé JP5 JP4 7 _GND
E- DOO0000000E 7
20 15 11

J3

21|

25

30

%) MSP-TS438RHA4BA @)
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-30. MSP-TS430RHA40A Target Socket Module, PCB
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Table B-16. MSP-TS430RHA40A Bill of Materials

Position Ref Des ’\éoo.aprzr 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 gnd receptacles enclosed
, i, ‘ﬁ J3, . 10-pin header, TH Yv:f;:(;t(.g:(eep vias free of solder.
: Receptacle
DNP: headers and receptacles enclosed
with kit. Keep vias free of solder.
7.1 4 10-pin header, TH - Header
: Receptacle
J5, JP1,
8 jgg: jg?: 8 3-pin header, male, TH SAM1035-03-ND sr']ai_ezj‘ér:%%rlon 1-2 of JP4-JP9; Place
JP8, JP9
9 JP2, JP3 2-pin header, male, TH SAM1035-02-ND place jumper on header
10 Jumper 15-38-1024-ND see Pos8an9
11 JTAG 1 14-pin connector, male, HRP14H-ND
12 BOOTST 0 10-pin Congﬁcm“ male, DNP. Keep vias free of solder
13 Ul 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 SMDO0805 541-330ATR-ND
16 Sg Eg Eg 2 0 Ohm, SMD0805 541-000ATR-ND DNP:R2, R3, R5, R6
17 R4 1 47k SMD0805
18 PCB 79 x 66 mm 2 layers
Rubber select appropriate_; for _
19 stand off 4 example, Buerklin: apply to corners at bottom side
20H1724
20 MSP430 2 MSP430N5736IRHA DNP: enclosed with kit. Is supplied by TI
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B.16 MSP-TS430DL48

J3 102%3% Ext_PWR

TTAG RST/NMI \T
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[ 113 | ¢ a7k GND
2= -1t 483_”
10l vee
Y Dt TCK
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c7 cs IMS ™S P5.2
’ 100n FTCKL 41 ek como 45
10uF/10 RETINML_5 | rsT/nMmI p2.0 |44 Vee
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10 . 7
— T — 12 Avss i — H= =t BOOTST
12pF o 2 12 | VReF+ p27 |-3L £ e £ 1 B &)
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MSP-TS430DL48 Target Socket DL48
TITLE: MSP-TS430DL48
Document Number: REV:
1.3
Date: 11/14/2006 1:24:44 PM [Sheet: 1/1

Figure B-31. MSP-TS430DL48 Target Socket Module, Schematic
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Connector JTAG
For JTAG Tool

Jumper J5
Open to measure current

Connector J3 _|

External power connector
Jumper JP2 to "ext"

Connector BOOTST

For Bootloader Tool

2 T90 §

TTIYE
LLLLE

QOOQo000000d T
QOQOQO000000

000000000000
GO0000000000

U1

Jumper JP2
1-2 (int): Power supply from JTAG interface
2-3 (ext): External power supply

D1
LED connected to P1.0

| Jumper J4

Open to disconnect LED

|
Orient pin 1 of MSP430 device

Figure B-32. MSP-TS430DL48 Target Socket Module, PCB
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Table B-17. MSP-TS430DL48 Bill of Materials

Pos. Ref Des N, (937 Description Digi-Key Part No. Comment
Board
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 Cc8 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 i1, 32 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
J4, J5 2-pin header, male, TH SAM1035-02-ND Place jumper on header
Jumper 15-38-1024-ND Place on: JP1, J4, J5
10 JTAG 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 32.768kHz, C(Load) = DNP: Keep vias free of
solder
12.5pF
13 R3 1 560 Q, SMD0805 541-560ATR-ND
14 R4 RO RT. 2 0 Q, SMD0805 541-000ATR-ND DNP: R6, R7
15 R5 47k Q, SMD0805 541-47000ATR-ND
16 Ul Socket: IC51-1387 KS-15186 Manuf.: Yamaichi
17 PCB 58 x 66 mm 2 layers
Adhesive B . . for example, 3M Bumpons Apply to corners at bottom
18 Plastic feet 4 Gmm width, 2mm height Part No. SJ-5302 side
DNP: Enclosed with kit
19 MSP430 2 MSP430F4270IDL supplied by TI
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B.17 MSP-TS430RGZ48B

UCC
JP10
JTAG R7330R , JPS 1JP6 1JP7 1 JP8 1JP9 1 <- SBW I
14 o 3 2] 2 2 2 2 2 10 1%2%% =
(73 Dl X RST/NMI | 3 3 3 3 3fIC <- JTAG - o
100 &2
8 7 TCK
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120F ONP 6 6| avcer prasmoyenk |43 1 43
1z2pf DNP _ __ e z 2| ps.asxm pso/roo | 420 42 DNP - -2 Mm b =1
R 2 8 | ps.s/xour TEST/SBUTCK
—8 |
S S | usst P5.3/XT20UT ~
4 18 | ouccr P5.2/XT2IN =}
1 11 | ousst oussa ]
WP_Uﬁ FEIZ-1-270112 ] 12 | ucore P5.7/180.1 S
4 13 | p1e/Teacik/acLe P4.7/PH_NONE
M EENRWATY, X, L (SO ore/pr_sone
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co N EE] 19 | p1.s/Teacikscaour P4.3/PH_UCBACLK/ .o
4700F +Hze 20 | piz/tete P4.2/PH_UCBLSON
y21 21 | p2.7/ucsesTE/UCRRCLK  P4.4/PH_UCBASTH
H22 22 | p3.0/UcBesIMO/UCBESDA  P4.0/PM_UCBISTE /..
JP2 GND »23 23| p3.1/UCBESOMI/UCBOSCL P3.4/UCABRXD/UCABSONT
24 24 | pa.2/UCBeCLK/UCARSTE P3.3/UCABTXD/UCABSIND
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= PL.@ MSP430F 534X
gocket: . MSP430: Target-Socket MSP-TS430BRGZ48B
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Document Number:

REUV:
1.0

Date: 10/15/2010 11:44:25 AM
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Figure B-33. 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
© XX X4 TIIID o c®
JTAG @ee)|| e@ee@e2|| 253 | Connector J5
Jumpers JP5 to JP10 - 800TST 5 External power connector
Close 1-2 to debug in Spy-Bi-Wire mode T~ 3883 2 - @ o Jumper JP3 to "ext
Close 2-3 to debug in 4-wire JTAG mode | sBjiateiatelele ron - —
ML B O B O S B D00000000000OMN ™ Jumper JP1
48 42 37
oz C84
2z e Open to measure current
"3E, T a0Roz s (vo0):
Orient Pin 1 of MSP430 device ——5— © e u 5
O 50
o Q eo00 Q ®
o Cnéan [T 1) o
o eoo00 ®
L J °o® °® - (@
o (fo E:z §g: cii|®
(J = oo ® R 50
® ci1n ° 0000 ®
®| R8 o = 0000 [ ]
®| R1 0000 )
e O cn7 Hcgm T o Clamshell M@
@ = =R~ (@]
Jumper JP2 | B 2 mmee %TEXAS
Open to disconnect LED W Re . 2l4NSl‘RUMENTS
Dl—w 000000000000 o)

LED connected to P1.0
Figure B-34. 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-18. MSP-TS430RGZ48B Bill of Materials

Position Ref Des ’\éoo.aprzr Description Digi-Key Part No. Comment
C1, C2 0 12pF, SMD0805 DNP
C3,C4 0 47pF, SMD0805 DNP
Ce6, C7, C12 3 10uF, 6.3V, SMD0805
C5, C11,
4 C13, Cl4 4 100nF, SMD0805 311-1245-2-ND
Cc8 2.2nF, SMD0805
C9 1 470nF, SMD0805 478-1403-2-ND
D1 green LED, SMD0805 P516TR-ND
1132 33 SAM1029-12-ND DNP: Headers and receptacles
8 T 0 12-pin header, TH (Header) SAM1213-12- enclosed with kit. Keep vias free of
Ja .
ND (Receptacle) solder:
9 J5 1 3-pin header, male, TH
jgg jg? place jumpers on pins 2-3 on JP5, JP6,
10 JP8, Jpg' 7 3-pin header, male, TH SAM1035-03-ND JP7, JP8, JP9, JP10 place jumpers on
J|510 ' pins 1-2 on JP3,
11 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 14-pin connector, male, | Rp14H-ND
14 BOOTST 0 .1r0H'pm 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/Art_
17 disk to Q% 0 Insulating disk to Q2 Detail.cfm?ART_ARTNUM
=70.08.121
18 R3, R7 2 330 Q, SMD0805 541-330ATR-ND
R1, R2, R4,
19 SQGRRl% 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: QFN11T048- . N
21 Ul 1 008_A101121 RGZ48 Manuf.: Yamaichi
22 PCB 1 81 X 76 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 TI
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JTAG JTAG-Mode selection:
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1212 RST/NMI 2-wire "SpyBiWire": Set jumpers JP4 to JP9 to position 1-2 _ul
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o o B
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VCC
R7
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R14DNP = P3.1 >{ 5°P31 32P17 32 P1.7 5
3 P3.2 5| ep32 31 P16 3 P1.6 L
: P3.3 | 7P33 30P3.7 |50 P3.7 S
X RIIDNP 8 P41 81 aTpa7 20 P36 [ 29 P3G 5
S WW w o 9 P13 %0 28735 |28 ww M 4 5D
Bow E o ——e S es =
12 PJO/TDO 12 | 157py0 T2 Bm 25 poy |25 P21 1 If external supply voltage:
JP1l | _PI0TEZ W a2 -7 | remove R3 and add R2 (0 Ohm)
™ RIODNP SVv4 J .ol.zssm.ﬁmm
D2 o { Aeder!
yellow (DNP) ISENENR]
JP10
wn INTEsel A
®X  RI1330R - MM2 MSP-TS430RGZ48C
D1 o mm Target Socket Board for MSP430FR58xx, FR59xx IRGZ
green i o
1 JP9 829 am TITLE: MSP-TS430BRGZ48C
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0
SIS/ Elodl] Document Number: REU:
NI 29 1.2
o
® Date: 9/3/2014 2:31:23 PM Sheet: 1/1
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Figure B-35. MSP-TS430RGZ48C Target Socket Module, Schematic
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Connector JTAG Connector BOOTST
For JTAG Tool For Bootloader Tool
—
Jumpers JP3 to JP8 ] " omow s owl N (%)
Close 1-2 to debug in Spy-Bi-Wire mode O |<5 " n e owomE w2 " w2 '6 O
Close 2-3 to debug in 4-wire JTAG mode i — | _,_8
J1l TCK TMS TDI TDO c5 “‘H HE E\)/(\}I’
Jumper J1 /_vgxt “JTAG =] @« vee (3)— Connector J2
1-2 (int): Power supply from JTAG interface (I::t cspw el [ lS [l (o [a ]S : 1] TeEXAsS GND% ‘I]External‘]plotvvt?'r c?'nnector
2-3 (ext): External power supply o o % Fe M e R7 INSTRUMENTS GND umper 2L to “ex
9‘“ 5 RSTISBWIDIO?  \-TEST/SBWTCK J2
Jum »[2\\//C(::CE:3a < -
per JP1 /Z 53 BEEEEREEEEEE) MSP-TS430RGZ48C
Open to measure current 20 15 Rev. 1.2 RoOHS
TP1
Jumper JP2 — —
Analog/digital power 25 g Clamshell g GND
=) — | 10
) (=) N = o LEDs connected to
() W [z) g & & P1.0, P1.1, P1.2 via
30 [@ o) 305038 JP9, JP10, JP11
iz) B 990w «
e i " 5&'“ Smrm (only D1 assembled)
2 “MRIRIR
=) — )
35 [o O O sl o9 -
Switch SW1 1] m QFN11T048-008 A101121 (x] ®—> 5 5
Device reset 40 45 —————}__ Orient Pin 1 of MSP430 device
w0
Rz BEEAEEEEEEEEH] g%
]S &
OO o % empms EBEE 2BEE ponn” | Swichsw2
= CEEC NXms Connected to P1.3
RESET o J 2007
O O’E E E EO\®\ HF ands LF oscillators with capacitors
[} o © © and resistors to connect pinheads

Figure B-36. 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)
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Table B-19. 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
3 JP10, JP11 2 2-pin header, male, TH SAM1035-02-ND DNP
4 J1, JP3, JP4, JP5, 7 3-pin header, male, TH SAM1035-03-ND Place jumpers on pins 2-3
JP6, JP7, JP8
5 J2 1 3-pin header, male, TH SAM1035-03-ND
6 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, RS, 9 DNP, 0805 DNP
R9, R10, R11, R14
8 R12, R13, R7 3 OR, 0805 541-000ATR-ND
9 C5 1 1.1nF, CSMDO0805 490-1623-2-ND
10 C3,C7 2 1uF, 10V, CSMDO0805 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-11LO05R 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 Ul 1 Socket: QFN11T048-008 Manuf.: Yamaichi
A101121-001
20.1 U1l 1 MSP430FR5969IRGZ DNP: enclosed with kit. Is supplied by TI.
21 D1 1 green LED, DIODEO0805 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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NOTE: Connections between the JTAG header and pins XOUT and XIN are no longer required and should not be
made.

Figure B-37. MSP-TS430PM64 Target Socket Module, Schematic
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Connector JTAG Connector BOOTST
For JTAG Tool For Bootloader Tool

1%}
eeeeeeo!

b I TE e0eee@e:?
LED connected to pin 1;\ . JTAB  pa s “Rie 2l gogTsT
@m 73 3 o Connector J5

> P R €3 €1 ma Bs oyer @ External power connection
a7 Open 18 it _XTglk R4 Rz GNDE@NS Remove R8 and jumper R9

Jumper J7 /C.g/ LCEl:unner_'ll-cl: B o o o (@

Open to measure current R coco
- ?ooammmonoooaa‘a“g
|- &4 J4 4

Jumper J6
Open to disconnect LED
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T 000000

Orient Pin 1 of
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Figure B-38. MSP-TS430PM64 Target Socket Module, PCB
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Table B-20. MSP-TS430PM64 Bill of Materials

Pos. Ref Des ’\éoo.ap;zr Description Digi-Key Part No. Comment

1 C1,C2 0 12pF, SMD0805 DNP
11 c3,C4 0 47pF, SMD0805 BE:ék%’yzrrgf;’sTangggﬂon'
2 C6, 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 green LED, SMD0805 P516TR-ND

DNP: Headers and receptacles

enclosed with kit.Keep vias free
7 | 31,3233, 4 0 |16-pin header, TH of solder.

SAM1029-16-ND : Header
SAM1213-16-ND : Receptacle
J5 1 3-pin header, male, TH SAM1035-03-ND
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 :?21 7g|8'ckﬁzcg(sl_tg:ims:l\{;51;: DNP: Keep vias free of solder
15 R3 1 330 Q, SMD0805 541-330ATR-ND
R1, R2, R4,
16 RISGR?.Z) S?l 3 0 Q, SMD0805 541-000ATR-ND g’;‘fg&?&;gﬁg R10,
R12, R13, R14
17 R5 47k Q, SMD0805 541-47000ATR-ND
18 U1l Socket: IC51-0644-807 Manuf.: Yamaichi
19 PCB 1 78 X 75 mm 2 layers
20 sr\;;r?(tj)c?f[f 4 select appropriate Apply to corners at bottom side
21 MSP430 29 mgiiggiii%ﬁ;ﬁy E;\l_l?l Enclosed with kit supplied
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Figure B-39. MSP-TS430PM64A Target Socket Module, Schematic
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Jumper JP3
1-2 (int): Power supply from JTAG interface
Connector JTAG 2-3 (ext): External power supply
For JTAG Tool
Dim: 78 x 7Smyh__ ; Connector BOOTST
Jumpers JP4 to JP9 _| i WV . [ For Bootloader Tool
Close 1-2 to debug in Spy-Bi-Wire mode 'I’:‘l%'t
Close 2-3 to debug in 4-wire JTAG mode 73 f1R14 BOOTST]
JP3 Hlﬂﬂ ﬁ a HRH
Jumper JP2 ; (F)e.stac  veem |- Connector J5
Open to measure current B 5 0 I IOt 5 External power connector
JPR JFT .iPB Jumper JP3 to "ext"
3

RoHS

GMHD
Le]
=z
¥ [Ecooctcsccoscsd 2
- 55 r o ﬁ,_.
o -
Orient Pin 1 of MSP430 device — 1510044007 ol AR
5 1 . (3] pea
cs B+ ol =
a [ ] &
o | Jumper JP1
0 of #1{al 2 | Open to disconnect LED
czot | | =
nﬁ'l Q") :Js rad g
g+ 1 @ % o =
ﬁm Clamshel J lo D'mﬁ'\\
1 u 42 ] D1
. LA~ 20 2 LED connected to P5.1

17 0 32
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Figure B-40. MSP-TS430PM64A Target Socket Module, PCB
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Table B-21. 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 | 31,32 33 4 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
JP1, JP2 2 2-pin header, male, TH SAM1035-02-ND Place jumper on header
2 Jumper 15-38-1024-ND Place on: J6, J7

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 gﬁzlc%s(f(z:t% P(I.S;(\j/)-zlfz.SpF DNP: Keep vias free of solder
13 R3, R6 2 330 Q, SMD0805 541-330ATR-ND
14 F|§7l,’§92,'§156, 2 0 Q, SMD0805 541-000ATR-ND DND: o, RT, R, R10, RLL,

R11, R13, R14 )
15 R4 47k Q, SMD0805 541-47000ATR-ND
16 Ul Socket: IC51-0644-807 Manuf.: Yamaichi
17 PCB 78 x 75 mm 4 layers
18 Rubbi;fstand 4 select appropriate Apply to corners at bottom side
19 MSP430 2 MSP430F4152IPM Eu“éz;isé‘ﬂgs.ﬁd with kit
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Figure B-41. MSP-TS430PM64D Target Socket Module, Schematic
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Connector JTAG
For JTAG Tool

Connector BOOTST
For Bootloader 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

Jumper JP1—] ext
1-2 (int): Power supply from JTAG interface elnvec

2-3 (ext): External power supply

Jumper JP2—]
Open to measure current

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

TP1

JP2
(]

Curr. Meas.

J3
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48
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O
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40

45

1C51-0644-807

10 | 3
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e
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féI
[}
g8 oF =c
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SBW'>N wfwfnnfu]n JP4 before BSL use! f;)o
ITAG> [afafetel o] 0 ﬁgﬁpllo éh_i
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BEEEEEEEEEEEEEEH GND

o /

J4

| Switch SW2
Connected to P1.3

| — Switch SW1
Device reset

[~ Orient Pin 1 of
MSP430 device

Figure B-42. 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-22. MSP-TS430PM64D Bill of Materials

Pos. Ref Des N, (937 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
3 D1 1 Green LED, HSMG-C170, 516-1434-1-ND Avago, Farnell 5790852
DIODE0805
D2, D3 LED, DIODE0805 DNP
5 JP2,JP3, (3 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
R1 1 330R, 0805 541-330ATR-ND
8 R5, R6 2 330R, 0805 541-330ATR-ND DNP
R2, R3, 4 OR, 0805 541-0.0ATR-ND DNP
R10, R11
10 R4 1 47K, 0805 311-47KARTR-ND
11 C1,C2 2 12pF, CSMDO0805 709-1169-2-ND
12 C3 1 10uF/10V, CSMDO0805 445-1371-2-ND
13 C4 1 100nF, CSMD0805 311-1245-2-ND
14 C6, C7, 4 100nF, CSMD0805 311-1245-2-ND DNP
C8, C9
15 C5 1 1.1nF, CSMDO0805 490-1623-2-ND
16 J1,32,33, |1 16-pin header, TH SAM1029-16-ND DNP: headers and receptacles,
J4 enclosed with kit. Keep vias free
of solder.
17 J1,32,33, |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 Ul 1 Socket 1C51-0644-807 Manuf.: Yamaichi
20 Ul 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 SWi1, sSwW2 |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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Figure B-43. MSP-TS430PM64F Target Socket Module, Schematic
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Connector BSL
For Bootloader

BSL Interface Select
Jumper J16

Close 1-2 for I’C
Close 2-3 for UART

Connector J2
External power connector
Jumper J1 to “ext”

Jumper JP1, JP2
Open to measure
digital or analog current

Switch SW2
Connected to P1.3

LEDs connected to __——

P1.0, P1.1, P1.2 from
JP9, JP10, JP11
(only D1 assembled)

BSL Tool Select

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

Close JP17

to enable BSL pullups

Connector JTAG
For JTAG Tool
and JP18
Jumper J1
1-2 (int): Power supply from JTAG interface
2-3 (ext): External power supply

GND
GND

JP1 JP2

Fig oy
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n @
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=« = 2]| Vcc["]2
— int[=]1
RST/SBWTDIO | Jumper JP3 to JP8
r—— it JTAG K Close 1-2 to debug in Spy-Bi-Wire mode
% I 1 R7 AAAARAEN Close 2-3 to debug in 4-wire JTAG mode
> gagRze
S55555 Switch SW1
L7 HOEHOEEEEEHEOAEEE! o mocs Device reset
30 75 20 J4
[5E 5
U KC10 0
2, Clamshell -8 REE_ET
o) oel ¥
=) L] (o \og:’
o o] O
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o g e] & | OrientPin 1 of MSP430 device
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=l 1= e
il IC51-0644-807 o
= T CE(1 0! = w | HF and LF oscillators with capacitors
o Iy mc? =r= and resistors to connect pinheads
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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-44. MSP-TS430PM64F Target Socket Module, PCB
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Table B-23. 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 JIDJJ}_Dsl,,JJslzzi,JJT:’g:L’S, 6 2-pin header, male, TH SAM1035-02-ND place jumper on header
3 JP17, JP18 2-pin header, male, TH SAM1035-02-ND place jumper on header's pinl only
JP10, JP11 2-pin header, male, TH SAM1035-02-ND DNP, keep pads free of solder
5 Ji 3-pin header, male, TH SAM1035-03-ND place jumpers on pins 1-2
6 JP‘?P%]P;P;P?P‘EEG 7 3-pin header, male, TH SAM1035-03-ND place jumpers on pins 2-3
J2 1 3-pin header, male, TH SAM1035-03-ND
R2, R5, R6, R8, R9 5 OR, 0805 541-0.0ATR-ND DNP
R3, R12, R13 3 OR, 0805 541-0.0ATR-ND
10 C5 1 1.1nF, CSMDO0805 490-1623-2-ND
11 C3,C7 2 1uF/10V, CSMDO0805 490-1702-2-ND
12 C15 1 4u7, CSMDO0805 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, CSMDO0805 DNP
20 SwW2 1 EVQ-11LO05R P8079STB-ND DNP, Lacon: 1251459
21 Swi 1 EVQ-11LO05R P8079STB-ND DNP, Lacon: 1251459
22 J3, J4, 35, 36 4 16-pin header, TH SAM1029-16-ND Eg‘;; C.Zidf?éi irf“;'glsd‘z‘:""’“h Kit.
23 33, 34, 35, 36 4 | 16-pin receptacle, TH SAM1213-16-ND Ee'\‘;; receptacies enclosed 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 Ul 1 Socket:IC51-0644-807 Manuf. Yamaichi
28 u1 2 | MSP430FR6972IPMR PS'\'SE:pS[i‘gLOE‘;dT‘I’.V"h kit,
29 Q1 1 (DSI\ZI?G’XIKSI-?Z:ZF(?plpmllzﬁpF) depends on application kMeig:JOV(i:aZS%traelé BTN s%l(?grc losed in .
30 Q2 1 DNP, Crystal depends on application DNP, keep vias free of solder
31 D1 1 %ﬁ%eSELOEB%éHSMG'C”O 516-1434-1-ND Avago, Farnell 5790852
32 D3 red (DNP), DIODE0805 DNP
33 D2 yellow (DNP), DIODEQ805 DNP
34 Rubber stand off 4 Buerklin: 20H1724 apply to corners at bottom side
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Figure B-45. MSP-TS430RGC64B Target Socket Module, Schematic
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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 —_|

~ Jumper JP2 —[®) Msp-T5430R6C64B
Open to disconnect LED

D1 —
LED connected to P1.0

Jumper JP3

Jumper JP1
Open to measure current

Connector BOOTST
For Bootloader Tool

JTAG ool
XX Y
(= T o U S
$S3283
\%Qsﬂj......
NOICI
JTAG oiele e e ele
I [0000000000000000 o i
64 49 o0 0
R2 c4C3 o o
=] R10QQTTRS g§2¢
oci7 &r
=] 8
@} L cs 2 0 cLe se]
° (o) =] o cis °
®  onm QFN11T064-006 t ®
o (]
o
o %4 Q XXX Q ®
R6 [ XX XXX )
® coaje ey ®
o = . . (J
e cimfe ®eq o® oo ®
® RsH % CRX)e  o%e ®
° Q1 .:o o L4 .:o °
L] L) L]
cé c5 Ce Ce
[ J =z (]
(XX XX
\. XXX XX ®
Lg; R3 C13 Q XYY} Q Y
(] ggono Clamshell ®
® 1 ¢z (]
)
LS E-}-oN 7 el
yJDQ 17 32 c11’3
/00 0000000000000 0
Rev.: 1.1 RoHS @

| —

Connector J5
External power connector
Jumper JP3 to "ext"

If the system should
be supplied from LDOI (J6),
close JP4 and set JP3 to "ext"

Figure B-46. 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-24. MSP-TS430RGC64B Bill of Materials

No. per

Pos. Ref Des Board Description Digi-Key Part No. Comment
1 C1, Cc2 0 12pF, SMD0805 DNP
2 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 C17 1 220nF, SMD0805
9 D1 1 green LED, SMD0805 P516TR-ND
SAM1029-16-ND (Header) .
10 |31, 32, 33, 4 0 16-pin header, TH SAM1213-16-ND DNP: Headers and receptacles enclosed
with kit. Keep vias free of solder:
(Receptacle)
11 J5,J6 2 3-pin header, male, TH
ng jg? place jumpers on pins 2-3 on JP5, JP6,
12 JP8’ JPQ, 7 3-pin header, male, TH SAM1035-03-ND JP7, JP8, JP9, JP10 place jumpers on
IP10 pins 1-2 on JP3,
JP1, JP2, . .
13 Ipa 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 14-pin connector, male, TH | HRP14H-ND
16 BOOTST 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
Q2: 4MHz Buerklin: . .
18 Q2 0 Crystal 78D134 DNP: Q2 Keep vias free of solder
Insulatin http://www.ettinger.de/Art_
19 disk to Q% 0 Insulating disk to Q2 Detail.cfm?ART_ARTNUM
=70.08.121
20 R3, R7 2 330 Q, SMD0805 541-330ATR-ND
R1, R2, R4,
R6, R8, .
21 R9.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
Socket: QFN11T064-006- ) L
23 Ul 1 N-HSP Manuf.: Yamaichi
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 comners at bottom side
26 D3,D4
27 MSP430 2 MSP430F5310 RGC DNP: enclosed with kit, supplied by TI
100 Hardware SLAU278W-May 2009—Revised October 2015
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B.24 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-47). 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 O V.

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 MSP4and MSP430F525x, see the device-specific data sheets
(MSP430F522x: SLAS718; MSP430F525x: SLAS903) and Designing with MSP430F522x and
MSP430F521x Devices (SLAA558).

For debugging of devices (MSP430F524x and MSP430F523x) without use of the DVIO power domain,
short JP4 with the jumper.
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Figure B-47. MSP-TS430RGC64C 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
Connector J6
3 External power connector
§ to supply DVIO
e ) Jumper JP4
Jumpers JP5 to JP10 __| « For F524x devices, close.
Close 1-2 to debug in Spy-Bi-Wire mode e E o

Close 2-3 to debug in 4-wire JTAG mode

= u |}

|

Orient Pin 1 of MSP430 device __|

close only if one power supply is used
for VCC and DVIO, and if VCC is not
higher then 1.98 V. Otherwise, supply
DVIO over J6.

Do not close if VCC > 1.98 V, as it may

e )
damage the chip.

| = B

[=]

= iEmad

A
b
[ 2
o
o

D1
LED connected to P1.0

Jumper JP2

i

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.

Ili-ﬂ?lllllliallllllll

]

il

Open to disconnect LED

Figure B-48. 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-25. 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 Cs5, 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 Cc9 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
. o . receptacles enclosed with
9 4 J1-J4 16-pin header (szszen??ne)r 1x16: Grid: 100mil kit. Keep vias free of solder.
’ : Header SAM1029-16-ND
: Receptacle SAM1213-16-ND
10 | 2 35, 36 3-pin header, male, TH rFT’]'r':])heade' 1x3: Grid: 100mil (2.54 SAM1035-03-ND
JP5, JP6, JP7, : Pinheader 1x3: Grid: 100mil (2.54 . .
11 JP8, JP9, JP10 3-pin header, male, TH mm) place jumpers on pins 2-3 SAM1035-03-ND
12 JP3 3-pin header, male, TH zpn)rmeader 1x3: Grid: 100mil (2.54 place jumper on pins 1-2 SAM1035-03-ND
13 JP1, JP2, JP4 | 2-pin header, male, TH rl?:\n)header 1x2; Grid: 100mil (2.54 place jumper on header SAM1035-02-ND
Place on: JP1, JP2, JP3,
14 10 Jumper JP4, JP5, JP6, JP7, JP8, 15-38-1024-ND
JP9, JP10
. Header, THD, Male 2x7 Pin,
15 1 JTAG 2X7Pin,Wanne Wanne, 100mil spacing HRP14H-ND
. Header, THD, Male 2x5 Pin,
16 0 BOOTST 2x5Pin,Wanne Wanne, 100mil spacing DNP
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: 24S3406
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 RS, R9, R10, | 0 Ohm, SMD0805 RES, SMD, 0805, 1/8W, X% DNP: R6, R8, R9, R10, 541-000ATR-ND
R11,R12
R11, R12
23 1 Ul 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 :%Zly o corners at bottom Buerklin: 20H1724
26 1 PCB 84 x 76 mm 84 X 76 mm
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B.25 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, setitto 3.3 V.
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Figure B-49. MSP-TS430RGC64USB Target Socket Module, Schematic
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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
UsSB1
Connector JTAG USB connector
For JTAG Tool et 2 O c .
:_D| 00000002 // onnector
® 373 ®@os|  External power connector
S333S3 Jp4 Jumper JP3 to "ext"
SBVgﬁiooooooﬂ i % 88 §[O:§I P
Jumpers JP5 to JP10 ~[ofefefofelo] B g Y —o—
Close 1-2 to debug in Spy-Bi-Wire mode JTAG ¢l@l0l9l9jejo TR e P (o)
Close 2-3 to debug in 4-wire JTAG mode [0000000000000000 1&2°
64 T 0 J4 49 ° n
S5 Sm 0 C D4
=}-3-}-F 0
Orient Pin 1 of MSP430 devi (o®0)BER, 2z
rient Pin 1 o evice — |_[g] =y e)
o. o ©c ® aobz e “lo
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g ‘E%E (;) %66660 g
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Jumper JP2 0 2 W QO 9999 °
Open to disconnect LED T~ 228 Clamshel 22 &g
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Figure B-50. MSP-TS430RGC64USB Target Socket Module, PCB
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Table B-26. MSP-TS430RGC64USB Bill of Materials

Pos. Ref Des ’\éo' =6 Description Digi-Key Part No. Comment
oard
1 C1, C2 0 12pF, SMD0805 DNP: C1, C2
1.1 C3,C4 2 47pF, SMD0805
2 C6, C7 2 10uF, 6.3V, Tantal Size B 511-1463-2-ND
3 C5, C(::Li-4 CL3, 4 100nF, SMD0805 311-1245-2-ND
31 C10, C12 0 10uF, SMD0805 DNP: C10, C12
4 Cc8 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 | 31,32,33, 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 2-pin header, male, TH SAM1035-02-ND place jumper on header
11 JP3 3-pin header, male, TH SAM1035-03-ND place jumper on pins 1-2
2 o sumper Phce o 01 2
13 JTAG 1 14-pin connector, male, TH HRP14H-ND
14 Q1 0 Crystal gg??éiﬁzcgitﬁgmszl\ll;é& EeNePp; \(/?i;-s free of solder
15 Q2 Crystal Q2: 4MHz Buerklin: 78D134
16 R3, R7 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, SMDO0805
18 R5 1 47k Q, SMD0805 541-47000ATR-ND
19 Ul 1 Socket: QFN11T064-006 Manuf.: Yamaichi
20 PCB 1 79 X 77 mm 2 layers
21 Rubbzlrcfstand 4 Buerklin: 20H1724 Apply to corners at bottom side
22 MSP430 2 MSP430F5509 RGC SDU'\;;:":QCA‘;STBF with kit. Is
- Insulating disk ‘ ‘ http://WWW.ettinger.de/iArt_Deta
t0 Q2 1 Insulating disk to Q2 g.ffm?ART_ARTNUMJ0.0B.l
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 SMD0603 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 TPD4EO004 Manu: TI
36 LED 0 JP3QE SAM1032-03-ND DNP
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Table B-26. MSP-TS430RGC64USB Bill of Materials (continued)

Pos. Ref Des NBOO'aPrgr Description Digi-Key Part No. Comment
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.26 MSP-TS430PN80
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NOTE: For MSP430F47x and MSP430FG47x devices:
Connect pins 7 and 10 (GND) externally to DVgg (see data sheet).
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-51. MSP-TS430PN80 Target Socket Module, Schematic
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For Bootloader Tool

Jumper JP1
1-2 (int): Power supply from JTAG interface
2-3 (ext): External power supply

Connector J5
External power connector
Jumper JP1 to "ext"

Figure B-52. MSP-TS430PN80 Target Socket Module, PCB
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Table B-27. 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
1.1 C3,C4 0 47pF, SMD0805 gw:czk%rgzrrgggparpsegggtion.
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
6 | J1,J2, 33 4 0 25-pin header, TH free of solder.
SAM1029-20-ND : Header
SAM1213-20-ND : Receptacle
J5, JP1 2 3-pin header, male, TH SAM1035-03-ND
J6, JP2 2 2-pin header, male, TH SAM1035-02-ND Place jumper on header
3 Jumper 15-38-1024-ND Place on: J6, JP2, JP1/Pos1-2
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, Q2 0 Crystal g;%giﬁfgiggmil\l/;;;: DNP: Keep vias free of solder
13 R3 1 560 Q, SMD0805 541-560ATR-ND
14 l§6l,,F?72,'|§fO‘, 2 0 Q, SMD0805 541-000ATR-ND Dl R4 RO, RT, RI0, R1L,
R11, R12
15 R5 47k Q, SMD0805 541-47000ATR-ND
16 Ul Socket: 1C201-0804-014 Manuf.: Yamaichi
17 PCB 77 X 77 mm 2 layers
18 PAI;jshtﬁ:Si‘\(,aZt 4 ~6mm width, 2mm height ﬁgleéiggfz’ 3M Bumpons Part Apply to corners at bottom side
19 MSP430 2 MSP430FG439IPN SDU'\;)Z:"eE(;"E')?STﬁd with kit
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B.27 MSP-TS430PN80OA
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Figure B-53. 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 e © Connector J5
Jumpers JP5 to JP10 o= 2223 External power connector
Close 1-2 to debug in Spy-Bi-Wire mode \ﬁ%L SS53 23 BOOTST g g ¢ Jumper J?DS 1o "ext"
Close 2-3 to debug in 4-wire JTAG mode "onalele el ool o 5 7R Fig JD"_@@
R2 g ng...... . v e, —= Connector J6
28 i [(e@ed If the system is supplied from LDOI,
R O0OOC L XX L XXX Y ) 50 close JP4 and set JP3 to external

Orient Pin 1 of
MSP430 device

c3
RIZmmmmRd o7 octé
c4 1’ 1;ocis

SINFWMILSN]
SVXd]

pcc gpo ==

@® ci3c12

N LeD
©

T

29
00000000000000000000

\(oooo%oooo%oooooodoo\

Jumper JP2
Open to disconnect LED

21 25 J2 30 35 40
D [00000000000000000000
3

o
=
o

D1 MSP-TS430PNSOA
LED connected to P1.0 © Rev:: 10 Rofts ©

Figure B-54. 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-28. MSP-TS430PN80A Bill of Materials

Position Ref Des ’\éoo.aprzr Description Digi-Key Part No. Comment
C1, C2 0 12pF, SMD0805 DNP
C3,C4 0 47pF, SMD0805 DNP
Ce, 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 C9 1 470nF, SMD0805 478-1403-2-ND
7 C16 1 4.7uF, SMD0805
8 C17 1 220nF, SMD0805
9 D1 1 green LED, SMD0805 P516TR-ND
1132 33 SAM1029-20-ND DNP: Headers and receptacles
10 ' J4’ ' 0 20-pin header, TH (Header) SAM1213-20- enclosed with kit. Keep vias free of
ND (Receptacle) solder:
11 J5,J6 2 3-pin header, male, TH
jgg jg? place jumpers on pins 2-3 on JP5, JP6,
12 JP8, Jpg' 7 3-pin header, male, TH SAM1035-03-ND JP7, JP8, JP9, JP10 place jumpers on
J|510 ' pins 1-2 on JP3,
JP1, JP2, . :
13 Ipa 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 $4H'p'” connector, male, | pp14H-ND
16 BOOTST 0 _}_OH-pln 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: 4AMHz Buerklin: . .
18 Q2 0 Crystal 78D134 DNP: Q2 Keep vias free of solder
Insulatin http://www.ettinger.de/Art_
19 disk to Q% 0 Insulating disk to Q2 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 ngﬁg 3 0 Ohm, SMD0805 541-000ATR-ND DNP: R6, R8, R9, R10, R11,R12
R11, R12
23 R5 47k Q, SMD0805 541-47000ATR-ND
24 Ul 1 Socket:IC201-0804-014 Manuf.: Yamaichi
25 PCB 77 x 91 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 MSP430F5329IPN DNP: enclosed with kit, supplied by TI
114 Hardware SLAU278W-May 2009—Revised October 2015
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B.28 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, setitto 3.3 V.
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NOTE: R11 should be populated.

Figure B-55. MSP-TS430PN80USB Target Socket Module, Schematic
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Jumper JP3
1-2 (int): Power supply from JTAG debug interface

Connector JTAG 2-3 (ext): External power supply

For JTAG Tool USB Connector

Jumper JP1 _|
Open to measure current

Connector J5
External power connector
Jumper JP3 to "ext"

Jumpers JP5 to JP10
; i — Jumper JP4
Close 1-2 to debug in Spy-Bi-Wire mode ;
Close 2-3 to debug in 4-wire JTAG mode Close for USB bus powered device
i Button S3
i BSL invoke
Orient Pin 1 of MSP430 device —| g, __ ' g
S HHge . i3 2o
ol S+ 238 £osls s
D1 | & LS HHIE-L
LED connected to P1.0 w i |tes *3* BB 53
:-. e L IITT] He
| 4 LL1] LL]
Jumper JP2 //:‘:/Eg; s gl sessns l:
Open to disconnect LED :u, -3 g 4
ok |

(o #)=
Sle e
LR

—
=t

Figure B-56. MSP-TS430PN80USB Target Socket Module, PCB
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Table B-29. MSP-TS430PN80USB Bill of Materials

Pos. Ref Des '\éo' per Description Digi-Key Part No. Comment
oard
1 C1,C2 0 12pF, SMD0805 DNP: C1, C2
11 C3,C4 2 47pF, SMD0805
2 C6, C7 2 10uF, 6.3V, Tantal Size B 511-1463-2-ND
C5, C11,
3 C13, Cl14 4 100nF, SMD0805 311-1245-2-ND
3.1 C10, C12 0 10uF, SMD0805 311-1245-2-ND DNP: C10, C12
Cc8 1 2.2nF, SMD0805
c9 1 470nF, SMDO0805 478-1403-2-ND
D1 1 green LED, SMD0805 P516TR-ND
DNP: headers and
7 Ji1,J2, 33,4 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,
9 108 7 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 SAM1035-02-ND Place jumper only on one pin
11 JP3 3-pin header, male, TH SAM1035-03-ND Place jumper on pins 1-2
Place on: JP1, JP2, JP3,
12 10 Jumper 15-38-1024-ND JP4, JP5, JP6, JP7, JP8,
JP9, JP10
13 JTAG 1 14-pin connector, male, TH HRP14H-ND
Micro Crystal MS1V-T1K . .
14 Q1 0 Crystal 32.768kHz, C(Load) = DNP: Q1 Keep vias free of
solder
12.5pF
15 Q2 Crystal "Q2: 4AMHzBuerklin: 78D134"
16 R3, R7 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 RS 1 47k Q, SMD0805 541-47000ATR-ND
19 Ul 1 Socket:IC201-0804-014 Manuf.: Yamaichi
20 PCB 1 79 X 77 mm 2 layers
Rubber - Apply to corners at bottom
21 standoff 4 Buerklin: 20H1724 side
22 MSP430 2 MSP430F5529 DNP: Enclosed with kit
supplied by TI
Insulatin http://www.ettinger.de/Art_De
23 A 9 1 Insulating disk to Q2 tail.cfm?ART_ARTNUM=70.0
disk to Q2
8.121
27 C33 1 220n Buerklin: 53D2074
28 C35 1 10p Buerklin: 56D102
29 C36 1 10p Buerklin: 56D102
30 C38 1 220n Buerklin: 53D2074
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Table B-29. MSP-TS430PN80USB Bill of Materials (continued)
Pos. Ref Des N, 22 Description Digi-Key Part No. Comment
Board
31 C39 1 4u7 Buerklin: 53D2086
32 C40 1 0.1u Buerklin: 53D2068
33 D2, D3, D4 3 LL103A Buerklin: 2453406
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 Rl??’lFéls’ 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 UsSB1 1 USB_RECEPTACLE FARNELL: 117-7885
118 Hardware SLAU278W-May 2009—Revised October 2015
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B.29 MSP-TS430PZ100
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NOTE: Connections between the JTAG header and pins XOUT and XIN are no longer required and should not be

made.

Figure B-57. MSP-TS430PZ100 Target Socket Module, Schematic
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Figure B-58. MSP-TS430PZ100 Target Socket Module, PCB
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Table B-30. MSP-TS430PZ100 Bill of Materials

Pos. Ref Des I\I{%Oo.aﬁzr Description Digi-Key Part No. Comment

1 C1, C2 0 12pF, SMD0805 DNP

1b c3,c4 0 47pF, SMD0805 gwgék%ﬂzrrgffs’z‘a?‘sgggﬂo”'

2 C6, C7 1 10uF, 10V, Tantal Size B 511-1463-2-ND DNP: C6

3 C5 1 100nF, SMDO0805 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 yellow LED, TH, 3mm, T1 511-1251-ND

DNP: Headers and
receptacles enclosed with

7 J1, 32,33, 34 0 25-pin header, TH kit.Keep vias free of solder.
SAM1029-25-ND : Header
SAM1213-25-ND : Receptacle

J5 1 3-pin header, male, TH SAM1035-03-ND
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 SDOI\II(I;’e:rKeep vias free of

13 o1, Q2 0 Crystal gi%gﬂéiﬁz,cg(sfggmszw e SDOI\II(I;e:rKeep vias free of
12.5pF

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

17 u1 1 Socket: 1©201-1004-008 or Manuf.: Yamaichi

18 PCB 1 82 x 90 mm 2 layers

19 P’?;;i:si‘\(laeet 4 ~6mm width, 2mm height E;rfﬁaypéliis?éhélzBumpons ggzly to corners at bottom

20 MSP430 2 MSP430FG4619IPZ SDu,\[lJF[)):Iiggctl?/S'l?ld with kit
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MSP-TS430PZ100A

B.30 MSP-TS430PZ100A
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MSP430: Target-Socket MSP-TS430PZ100A
for F471xx
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Figure B-59. MSP-TS430PZ100A Target Socket Module, Schematic

SLAU278W-May 2009—Revised October 2015

Hardware

122

Submit Documentation Feedback

Copyright © 2009-2015, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLAU278W

13 TEXAS
INSTRUMENTS

www.ti.com

MSP-TS430PZ100A

Jumper JP3

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

Connector JTAG
For JTAG Tool

Connector J5
External power connector
Jumper JP3 to "ext"

Orient Pin 1 of

Open to measure current

MSP430 Device

/ Jumper JP1
10
TEEEREEE \Vchpg .....
"o s e ee a2 BH || ««cs- 2
el 7 ¥ RIY R
JTAG c?“'['] £ I# BOOTST
1 s
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cz .1 g

re@ B B QRe o
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R1 F
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HSP-TS438PZ100A
2.8

Reva

1 5 10 15 20 2 :
| - - N - - R N BRI

~Connector BOOTST
For Bootloader Tool

L Jumper JP2
Open to disconnect LED

—D1
LED connected to P5.1

Figure B-60. MSP-TS430PZ100A Target Socket Module, PCB

SLAU278W-May 2009—Revised October 2015

Submit Documentation Feedback

Copyright © 2009-2015, Texas Instruments Incorporated

Hardware 123


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLAU278W

MSP-TS430PZ100A

13 TEXAS
INSTRUMENTS

www.ti.com

Table B-31. MSP-TS430PZ100A Bill of Materials

Pos. Ref Des I\I{%Oo.aﬁzr Description Digi-Key Part No. Comment

1 C1, C2 0 12pF, SMD0805 DNP

1b c3,c4 0 47pF, SMD0805 gwgék%ﬂzrrgffs’z‘a?‘sgggﬂo”'

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 Cc8 1 10nF, SMD0805 478-1358-1-ND

5 Cc6 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 J1, 32,33, 34 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 SDOI\II(I;’e:rKeep vias free of

15 o1, Q2 0 Crystal gi%gﬂéiﬁz,cg(sfggmszw e SDOI\II(I;e:rKeep vias free of
12.5pF

16 R3 1 330 Q, SMD0805 541-330ATR-ND

R1, R2, R4,
17 RSQR;:L';S 2 0 Q, SMD0805 541-000ATR-ND ET(?IEflT?GlZR? R8, R9,
R11, R12

18 R5 47k Q, SMD0805 541-47000ATR-ND

19 Ul Socket: IC357-1004-53N Manuf.: Yamaichi

20 PCB 90 x 82 mm 4 layers

21 th;r?ggftf 4 Select appropriate ggzly to corners at bottom

22 MSP430 2 MSP430F47197IPZ sDu,\:JT)iieEg(t:)l)(ljsFid with kit
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B.31 MSP-TS430PZ100B

uce
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MSP430: Target-Socket MSP-TS430PZ100B
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Figure B-61. 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

14 | 10

D\UCC DUDSYS

eeco000: eee0o0:
© 000000 f@mﬁf@iu 00000 ©
JTAG g 3 BOOTST
Connector J5 | J5
External power connector o0 [eeesee 000000000000009000 OO
Jumper JP3 to "ext" vee @l TeXAS s[@) @
° INSTRUMENTS o S5
(d -3 o N
o ® o
o3 [XYYYYYYT) o -
Y XXX YY) vie] 2
° 00000000 @ ® !\1 3
O . o L&
[ J : ®
Jumper JP1—| gy . H 3:
Open to measure current | 71 [® ees|cz °
) L4 ac2 (@
] KiC14 ]
® o Cs ®
Orient Pin 1 of MSP430 device —— . 19| 59
e cienm el (4
i _reclel R el e | JPi1, P12, JP13
Jumpers JP5 to JP10-| [’ @ siide) R L L . Connect 1-2 to connect
Close 1-2 to debug in Spy-Bi-Wire mode | [8.9.€>Je S KN X ) : AUXVCCx with DVCC
Close 2-3 to debug in 4-wire JTAG mode | fg°g"glnie o AT ()) . or drive AUXVCCXx externally
DOCEECS mgvé@% or—1 D1
© Cﬁ3 \3000oood‘gdoooifoooozo@ooo“fﬁ@ LED connected to P1.0

" Jumper JP2
Open to disconnect LED

Figure B-62. 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-32. MSP-TS430PZ100B Bill of Materials
- No. per _— Al
Position Ref Des Board Description Digi-Key Part No. Comment
1 C1, C2 0 12pF, SMD0805 DNP
C4, C5,
2 cé6, C7, 6 100nF, SMD0805 311-1245-2-ND
C8, C9
3 C10, C26 470 nF, SMD0805 478-1403-2-ND
C11, C12 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
132 33 SAM1029-25-ND DNP: Headers and receptacles
7 T 0 25-pin header, TH (Header) SAM1213-25- enclosed with kit. Keep vias free of
J4 .
ND (Receptacle) solder:
8 J5 1 3-pin header, male, TH
jgg jE;’ place jumpers on pins 2-3 on JP5, JP6,
9 JP8, Jpg' 7 3-pin header, male, TH SAM1035-03-ND JP7, JP8, JP9, JP10 place jumpers on
IP10 pins 1-2 on JP3,
JP1, JP2, . .
10 Ipa 3 2-pin header, male, TH SAM1035-02-ND Place jumper on header
11 Jpljlgfglz’ 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 $4H'p'” connector, male, | pp14H-ND
16 BOOTST 0 _}_OH-pln 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 Ul Socket: IC357-1004-53N Manuf.: Yamaichi
25 PCB 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 TI
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B.32 MSP-TS430PZ100C
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MSP430: Target- Socket MSP- TS430PZ100C

TITLE:

MSP-TS430P2100C

Document Number:

Date: 21.87.2011 16:30:29

Figure B-63. MSP-TS430PZ100C Target Socket Module, Schematic
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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
Jumpers JP5 to JP10 — Sxtefnal power Gonnector
Close 1-2 to debug in Spy-Bi-Wire mode umper 0 X
Close 2-3 to debug in 4-wire JTAG mode = If the system should
Bl Ii be supplied from LDOI (J6),
o] 100 a0 close JP4 and set JP3 to external
(=)
x s
. . . 5 A +@+ ) =

Orient Pin 1 of MSP430 device —{af LB 3
()N
ol &
ol 2l © %mm2 zg
o)., Re mm( 4 %
o), Re HI| + O &
o 3
o] m»o
o) = ce, E
ol collaft ©
o) FH
6 (=
o S
(=) 2Q bl
e 2
=)
B 2% 30 354045 50

b1 gulooooooooooooooooooooooooﬁlﬂ_
LED connected to P1.0 T O & F'eijE]Jpz MSP-TS430PZ2100C O
Rev.: 1.1

Jumper JP2
Open to disconnect LED

Figure B-64. 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-33. 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
11 C3,C4 2 47pF, SMDO0805 DNP: C3, C4
2 C6, 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 Cé?_8%172 0 100nF, SMDO0805 311-1245-2-ND DNP: C10, C12,C18, C17
C8 2.2nF, SMD0805 Buerklin 53 D 292
C9 1 470nF, SMD0805 478-1403-2-ND
D1 green LED, SMDO0805 P516TR-ND
7 131,32,33,34| 4 | 25-pin header, TH SAM1029-25-ND g ;(irt‘.ezggsv?;‘g frr‘;‘;egftz%'ﬁfef”dosed
7.1 4 25-pin header, TH SAM1213-25-ND vaiTr? I;i?.eggggsv?;‘g frr‘;‘éeg]fi‘zﬁji}f”dosed
8 J5, J6 2 3-pin header, male, TH SAM1035-03-ND
JP5, JP6,
9 JPJB',:J?F”Q, 6 3-pin header, male, TH SAM1035-03-ND place jumpers on pins 2-3
JP10
10 JP1, JP2 2-pin header, male, TH SAM1035-02-ND place jumper on header
10.1 JP4 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 g’l'f?‘fejgg:’ JJ':,; f]'z,zl'oJP& P4, JPS, JP,
13 JTAG 14-pin connector, male, TH | HRP14H-ND
14 BOOTST 10-pin connector, male, TH | HRP10H-ND DNP, keep vias free of solder
15 Q1 0 Crystal DNP: Q_l
Keep vias free of solder
16 Q2 Crystal DNP: Q2 Keep vias free of solder
17 R3, R7 2 330 Ohm, SMD0805 541-330ATR-ND
R1, R2, R4,
18 | Ro R8O 3 | 00hm, SMD0805 541-000ATR-ND DNP: R6, R8, R9, R10, R11, R12
R12
19 R5 47k Ohm, SMDO0805 541-47000ATR-ND
20 Ul Socket: IC357-1004-53N Manuf.: Yamaichi
21 PCB 1 79.5x99.5 mm MSP-TS430PZ100C Rev 1.0 | 2 layers
22 RUbb(;;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, SMDO0805 Buerklin 53 D 2381
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Figure B-65. MSP-TS430PZ100D Target Socket Module, Schematic
Copyright © 2009-2015, Texas Instruments Incorporated
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Connector BSL
For Bootloader Tool

Jumper J1
1-2 (int): Power supply from JTAG interface
2-3 (ext): External power supply
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For JTAG Tool
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Figure B-66. MSP-TS430PZ100D Target Socket Module, PCB
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Table B-34. 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
Ji 3-pin header, male, TH SAM1035-03-ND place jumpers on pins 1-2
5 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
R2, R3,R5, |6 OR, 0805 541-0.0ATR-ND DNP
R6, R8, R9
R7, R12, R13 |3 OR, 0805 541-0.0ATR-ND
C5 1 1.1nF, CSMDO0805 490-1623-2-ND
10 C3,C7 2 1uF/10V, CSMDO0805 490-1702-2-ND
11 C12 1 1uF/10V, CSMDO0805 490-1702-2-ND DNP
12 R4 1 47k, 0805 541-47KATR-ND
13 C4, C6, C10, |4 100nF, CSMD0805 490-1666-1-ND
Cil1
14 C13 1 100nF, CSMDO0805 490-1666-1-ND DNP
15 C15 1 4u7, CSMDO0805 445-1370-1-ND DNP
16 R1 1 330R, 0805 541-330ATR-ND
17 Ci14 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 Swi 1 EVQ-11LO5R P8079STB-ND DNP
23 J3,J4,35,36 |4 25-pin header, TH DNP: headers and receptacles enclosed
with kit. Keep vias free of solder.
SAM1029-25-ND : Header
24 J3,J4,35,36 |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 depends on application Micro Crystal, DNP, enclosed in kit, keep
(32768kHz/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, DIODEO0805 P516TR-ND
33 D3 1 red (DNP), DIODE0805 DNP
34 D2 1 yellow (DNP), DIODE0805 DNP
35 Rubber 4 Buerklin: 20H1724 apply to corners at bottom side
stand off
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Figure B-67. MSP-TS430PZ5x100 Target Socket Module, Schematic
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Close 1-2 to debug in Spy-Bi-Wire mode
Close 2-3 to debug in 4-wire JTAG mode

Orient Pin 1 ofMSP430 device—1

Connector JTAG
For JTAG Tool

Jumper JP3
1-2 (int): Power supply from JTAG interface
2-3 (ext): External power supply
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@cn 5 FL] r 5.1
Connector J5-7| (@ucc TEXAS
External power connector INSTRUMENTS )
Jumper JP3 to "ext" =0 g?
uEH
Jumper JP1 ssssscess
Open to measure current esessens
R7
JPl i

Jumpers JP5 to JP10

R a4
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Rewv.:

1.3

I\\ Connector BOOTST

For Bootloader Tool

~ D1
LED connected to P1.0

Jumper JP2

Open to disconnect LED

Figure B-68. MSP-TS430PZ5x100 Target Socket Module, PCB
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Table B-35. MSP-TS430PZ5x100 Bill of Materials

Pos. Ref Des NBOc;aPrZr Description Digi-Key Part No. Comment

1 C1, Cc2 0 12pF, SMD0805 DNP
1b c3,C4 47pF, SMD0805 BE:ék%’yzrrgf;’sTangggﬂon'
2 C6, C7 2 10uF, 10V, Tantal Size B 511-1463-2-ND
3 gfzcclfscéil 4 100nF, SMD0805 311-1245-2-ND DNP: C12, C14

c8 2.2nF, SMD0805 DNP

C9 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, J2, 33, 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, 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
11 JP3 3-pin header, male, TH SAM1035-03-ND Place jumper on pins 1-2
12 9 | Jumper 15-38-1024-ND ‘I;IDaGC’ngr;,J;DJ.é’JfPZé’stigPS,
13 JTAG 14-pin connector, male, TH HRP14H-ND
14 BOOTST 10-pin connector, male, TH DNP: Keep vias free of solder
15 Q1, Q2 0 Crystal :?21 7g|8'ckﬁzcg(sl_tg:ims:l\{;51;: DNP: Keep vias free of solder
16 R3, R7 2 330 Q, SMD0805 541-330ATR-ND
17 Selsj Eﬁj gg; 3 |0Q, SMD0805 541-000ATR-ND DYP: RO, R8, R, R10, RLL,
R10, R11, R12
18 R5 47k Q, SMD0805 541-47000ATR-ND
19 Ul 1 Socket: IC357-1004-53N Manuf.: Yamaichi
20 PCB 90 x 82 mm 2 layers
21 gggggfrf 4 Select appropriate Apply to corners at bottom side
22 MSP430 2 MSP430F5438IPZ Eu“éz;isé‘ﬂgs.ﬁd with kit
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B.35 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, setitto 3.3 V.
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Figure B-69. MSP-TS430PZ100USB 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

Jumper JP1
Open to measure current

USB1
USB connector

For JTAG Tool

Jumpers JP5 to JP10 — .

Close 1-2 to debug in Spy-Bi-Wire mode m’.
Close 2-3 to debug in 4-wire JTAG mode gi-lele
00

Orient Pin 1 of MSP430 device —-

Jumper JP2 _|

Open to disconnect LED

D1_|1

LED connected to P1.0

LED1, LED2, LED3
LEDs connected to P8.0, P8.1, P8.2
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External power connector
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Jumpers LED 1, 2, 3
Open to disconnect LED1, LED2, LED3

Figure B-70. MSP-TS430PZ100USB Target Socket Module, PCB
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Table B-36. MSP-TS430PZ100USB Bill of Materials

Pos. Ref Des NS, [P Description Digi-Key Part No. Comment
Board
1 C1, C2 0 12pF, SMD0805 DNP: C1, C2
11 C3,C4 2 47pF, SMD0805
2 C6, C7 2 10uF, 6.3V, Tantal Size B 511-1463-2-ND
C5, C11, C13,
3 Cl14. C19 5 100nF, SMD0805 311-1245-2-ND
3.1 ¢10, €12, 0 100nF, SMD0805 311-1245-2-ND DNP: C10, C12,C18, C17
C18, C17
4 Cc8 2.2nF, SMD0805
C9 470nF, SMD0805 478-1403-2-ND
D1 green LED, SMD0805 P516TR-ND
DNP: headers and receptacles
enclosed with kit. Keep vias
7 Ji1,J2, 33,34 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 2-pin header, male, TH SAM1035-02-ND place jumper on header
11 JP3 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, JPS, JP9, JP10
13 JTAG 1 14-pin connector, male, TH HRP14H-ND
Micro Crystal MS1V-T1K DNP: Q1. Keep vias free of
14 Q1 0 Crystal 32.768kHz, C(Load) = 12.5pF | solder
15 Q2 Crystal Q2: 4MHz, Buerklin: 780134
16 R3, R7 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 RS 1 47k Q, SMD0805 541-47000ATR-ND
19 Ul 1 Socket:IC201-1004-008 Manuf.: Yamaichi
20 PCB 1 79 X 77 mm 2 layers
21 Rubbi;fstand 4 Buerklin: 20H1724 apply to corners at bottom side
22 MSP430 2 MSP430F6638IPZ DNP: enclosed with kit. Is
supplied by TI
} . http://www.ettinger.de/Art_Deta
23 | Insulating disk 1 Insulating disk to Q2 il.cfm?ART_ARTNUM=70.08.1
to Q2 21
24 C16 1 4.7 nF SMD0603
27 C33 1 220n SMD0603 Buerklin: 53D2074
28 C35, C36 2 10p SMD0603 Buerklin: 56D102
30 C38 1 220n SMD0603 Buerklin: 53D2074
31 C39 1 4u7 SMD0603 Buerklin: 53D2086
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Table B-36. MSP-TS430PZ100USB Bill of Materials (continued)

Pos. Ref Des ’\éoo'aprgr Description Digi-Key Part No. Comment

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 | WEDLLEDZ 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, S2, 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.36 MSP-TS430PZ100AUSB

The development board MSP-TS430PZ100AUSB supports the MSP430FG662x and MSP430FG642x
flash devices in the 100-pin QFP package. MSP430FG66261PZ devices are not included in the MSP-
TS430PZ100AUSB kit. Free samples can be ordered from
www.ti.com/product/MSP430FG6626/samplebuy.
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Figure B-71. MSP-TS430PZ100AUSB Target Socket Module, Schematic
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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
USB1
Connector JTAG USB connector
For JTAG Tool S - O
00000001]|ext 0oz
00000002|| (6GO | _— Connector J5
786 External power connector
555589 G e Jumper JP3 to "ext"
Jumpers JP5 to JP10 — Si88s & _'H-l p
Close 1-2 to debug in Spy-Bi-Wire mode o2 N[u olojojolo] f@jg
Close 2-3 to debug in 4-wire JTAG mode 603z mlofololofofo)5 Ras @ EED BR. O
< @ BRI
SH\oooorgoooooooooooooooooooomo‘d
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o cEEEER @ ()
o - o
; : . 8m mC1e N \‘g
Orient Pin 1 of MSP430 device ——; O mcis 22 %@
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E f ([ WwTDZ EHR;W}O o
zo[cloo[clodQ °Ef 2 us e
O L@JL@JGND g/bﬂgﬁﬂg O
LED1, LED2, LED3 Jumpers LED 1, 2, 3
LEDs connected to P8.0, P8.1, P8.2 Open to disconnect LED1, LED2, LED3

Figure B-72. MSP-TS430PZ100AUSB Target Socket Module, PCB
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Table B-37. MSP-TS430PZ100AUSB Bill of Materials

Pos. Ref Des ’\éo' =6 Description Digi-Key Part No. Comment
oard
PCB Rev. 1.1 1 99.65mm x 79.54mm 2 layers, red solder mask
C1,C2 2 12pF, SMD0805 DNP: C1, C2
3 | clocl 9 100nF, SMD0805 311-1245-2-ND DNP: C10, C12,C18, C17
C17, C18

4 C15 1 22nF, CSMDO0805 311-1242-1-ND
5 C16 1 4.7 nF SMDO0603 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
11 CS(,:](-24111C,:](-§913, 5 100nF, SMD0805 311-1245-2-ND
12 C6, C7 10uF/6.3V, Tantal Size B 511-1463-2-ND
13 C8 2.2nF, CSMD0805 709-1339-1-ND
14 C9 470nF, SMD0805 478-1403-2-ND
15 D1 1 green LED, HSMG-C170 516-1434-1-ND Avago, Farnell 5790852
16 D2, D4 LL103A, SOD-80 Buerklin: 24S3406
17 IC7 TPD4EOO4DRYR 296-23618-1-ND Manu: TI
18 | J1,32, 33, 34 4 25-pin header, TH SAM1029-25-ND Eg‘e% Cfisa?féi ce)f”g';?;? in kit.
19 | 1,32, 33, J4 4 25-pin receptacle, TH SAM1213-25-ND B{“ieﬁﬁ‘ﬁé’fﬁfi enclosed 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, JP9, 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 14-pin connector, male, TH HRP14H-ND
27 LED JP3QE SAM1032-03-ND DNP
28 LEDLlélD'EDZ‘ 3 FARNELL: 852-9833 DNP
29 MSP430 2 MSP430FG66261PZ DIP: F[oe samples can be
30 Q2 ! Crystal Becrkin, 780134
a1 03 1 gAOSF’Q;)\r/];/TfZl.?SSFz).?eskHz/
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 SMDO0603 Buerklin: 07E564 DNP
36 R14 1 0 Ohm, SMD0805 541-0.0ATR-ND
37 R3 1 330 Ohm, SMD0805 541-330ATR-ND
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Table B-37. MSP-TS430PZ100AUSB Bill of Materials (continued)

Pos. Ref Des ATk e Description Digi-Key Part No. Comment
Board
38 R33 1 1k4 / 1k5 SMDO0603 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 | RO RB RS, 4 0 Ohm, SMD08O5 541-000ATR-ND DNP
43 S1, S2 1 PB P12225STB-ND DNP
44 S3 1 PB P12225STB-ND
45 TP1, TP2 2 Test point DNP, Keep vias free of solder
46 Ul 1 Socket: IC357-1004-53N Manuf.: Yamaichi
47 USB1 1 USB Receptacle FARNELL: 117-7885
48 Insuflg?rg;zdlsk 1 Insulating disk for Q2 ettinger.de 70.08.121
49 Rubb(;fstand 4 Buerklin: 20H1724 Apply to corners at bottom side
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B.37 MSP-TS430PEU128
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Figure B-73. MSP-TS430PEU128 Target Socket Module, Schematic
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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-74. MSP-TS430PEU128 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.

NOTE:

¢ R7value is changed to 0 Q instead of 330 Q.
e« 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.

The MSP-TS430PEU128 Rev 1.1 ships with the following modifications:
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Table B-38. MSP-TS430PEU128 Bill of Materials

Pos. Ref Des N, [P Description Digi-Key Part No. Comment
Board
94x119.4mm, 4 layers MSP-TS430PEU128 | 4 layers, green solder mask
1 PCB 1
Rev. 1.1
D1 1 green LED, DIODEO805 516-1434-1-ND
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
JP11, JP12, JP13 3 4-pin header, male, TH SAM1035-04-ND Place jumpers on pins 1-2 (AVCC=VCC)
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
R1, R2, R4, R6, R8 OR, 0805 541-0.0ATR-ND
R10, R11 OR, 0805 541-0.0ATR-ND DNP
10 C3 1 2.2nF, CSMD0805 490-1628-2-ND DNP
11 C13, C14, C16, C17, 7 4.7uF, 6.3V, CSMD0805 587-1302-2-ND
C18, C19, C29
12 C11 1 10uF, 6.3V, CSMDO0805 445-1372-2-ND
13 C12 1 10uF, 6.3V, CSMDO0805 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, CSMDO0805 311-1245-2-ND
16 6
C15
17 C9 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 01 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 Ji1, 33 2
of solder.
30 133 2 38-pin receptable, TH SAM1213-38-ND DNP: Receptacles enclosed with kit. Keep vias
’ free of solder.
31 Rubber feet 4 Rubber feet Buerklin: 20H1724 apply to bottom side corners
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B.38 EM430F5137RF900
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Figure B-75. EM430F5137RF900 Target Board, Schematic
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Connector JTAG
For JTAG Tool

Jumper JP3
Open to measure current

CONlZ&
External power connector  GNG
Jumper JP2 to "EXT" GND

Jumpers JP5, JP10
Open to disconnect LEDs

D2
LED (red) connected
to P3.6 through JP%({

LED (green) connected
to P1.0 through JP5

Crystal Q1 —
RF - 26 MHz

X1 —

(X )
(X )
(O
=
Y

RF - Signal SMA

RUM]
30F5137R
ov.3.2
c 441
4.

BS1

Connector BOOTST
For Bootloader Tool

Jumper JP2
Close INT for power supply from JTAG interface
Close EXT to external power supply (CON12)

Jumper JP1
Close JTAG position to debug in 4-wire JTAG mode
Close SBW position to debug in Spy-Bi-Wire mode

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

Push-button S2
Connected to P1.7

Q3
Footprint for 32-kHz crystal

R431 and R441
Use 0-Q) resistor to make XIN and XOUT
available on connector Port 5

Button S1
Reset

Figure B-76. 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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EM430F5137RF900 www.ti.com
Table B-39. EM430F5137RF900 Bill of Materials
No. per - Manufacturer's Part
Item Reference Board Description Value NUTer Manufacturer Comment
( CUSTOMER SUPPLY ) . AKER
1 Q1 1 CRYSTAL, SMT, 4P, 26MHz 26M ASX-531(CS) ELECTRONIC
C1-C5, C082,
C222, C271,
2 C281, C311, 14 fg\fq%goglfy-r 0402, CER, 0.1uF | 0402YC104KAT2A AVX
C321, C341, Endhhe
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 | CRCW04024702F100 DALE
HEADER, THU, MALE, 14P,
5 CON11 1 2X7, 25.4%9.2x9.45mm 09 18 514 6323 HARTING
HEADER, THU, MALE, 10P,
6 CON10 0 2X5, 20.32x9.2X9.45mm 09 18 510 6323 HARTING DNP
D1 LED, SMT, 0603, GREEN, 2.1V active | APT1608MGC KINGBRIGHT
D2 LED, SMT, 0603, RED, 2.0V active | APT1608EC KINGBRIGHT
UNINSTALLED CRYSTAL, SMT, MICRO
9 Qs3 0 3P, MS1V (Customer Supply) 82.768k | MSIV-T1K (UN) CRYSTAL DNP
HEADER, THU, MALE, 3P, 1x3,
10 CON12 1 9.9x4.95.9mm 22-03-5035 MOLEX
11 C251, C261 2 50V, 5%, 27pF 27pF | GRM36C0OG270J50 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 2 296, 450mA. 250MHz 0.015uH | LQW15AN15NG00 MURATA
INDUCTOR, SMT, 0402, 18nH,
16 L292, L302 2 2%, 370mA. 250MHz 0.018uH | LQW15AN18NGO00 MURATA
CAPACITOR, SMT, 0402,
17 C291 1 CERAMIC, 1pF, 50V, 0.05pF, 1pF GRM1555C1H1IROWZ01 | MURATA
COG(NPO)
CAPACITOR, SMT, 0402,
18 C303 1 CERAMIC, 8.2pF, 50V, 0.05pF, 8.2pF | GRM1555C1H8R2WZ01 | MURATA
COG(NPO)
€292 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 2 296, 500mA. 250MHz 0.012uH | LQW15AN12NGO00 MURATA
C282, C312, CAPACITOR, SMT, 0402,
21 C351, C361, 5 CERAMIC, 2pF, 50V, 0.1pF, 2.0pF | GRM1555C1H2R0BZ01 | Murata
C371 C0G
INDUCTOR, SMT, 0402, 6.2nH,
22 L1 1 0.1nH. 130MA, 500MHz 6.2nH | LOQP15MN6N2B02 Murata
ULTRA-SMALL TACTILE
23 S1-S2 2 SWITCH, SMT, 2P, SPST-NO, B3U-1000P OMRON
1.2x3x2.5mm, 0.05A, 12V
R4-R5, R051, UNINSTALLED
24 R061, R431, 0 RESISTOR/JUMPER, SMT, 0Q ERJ-2GEOROOX PANASONIC DNP
R441 0402, 0 Q, 5%, 1/16W
RESISTOR/JUMPER, SMT,
24a R7 1 0402, 0 Q, 5%, 1/16W 0Q ERJ-2GEORO0OX PANASONIC
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INSTRUMENTS
www.ti.com EM430F5137RF900
Table B-39. EM430F5137RF900 Bill of Materials (continued)
Item Reference Nz, (927 Description Value VIEMUIEIEL TS S, PEl Manufacturer Comment
Board Number

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 12pF, 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

co81. C221 CAPACITOR, SMT, 0603,
29 ' ' 4 CERAMIC, 10uF, 6.3V, 20%, 10uF | ECJ-1VB0J106M PANASONIC
C411, C451 X5R

RESISTOR/JUMPER, SMT,

30 R1 1 0402, 0 Q, 5%, 1/16W 0Q ERJ-2GEOROOX PANASONIC
UNINSTALLED CAP CERAMIC .

31 Cco041 0 4.7UF 6.3V X5R 0603 4.7uF | ECJ-1VB0J475K Panasonic DNP

32 X1 SMA STRIGHT JACK, SMT 32K10A-40ML5 ROSENBERGER

33 Q2 Crystal, SMT, 32.768 kHz 32.768k | MS3V-T1R Micro Crystal DNP
DUT, SMT, PQFP, RGZ-48,

34 Ul 1 0.5mmLS, 7.15x7.15x1mm, CC430F5137 TI
THRM.PAD

35 JP1 Pin Connector 2x4pin 61300821121 WUERTH

36 CON1-CON9 Pin Connector 2x4pin 61300821121 WUERTH DNP

37 JP2 Pin Connector 1x3pin 61300311121 WUERTH

38 Jpjbfgs’ 3 Pin Connector 1x2pin 61300211121 WUERTH

38a | JP7, CON13 Pin Connector 1x2pin 61300211121 WUERTH DNP

39 JP4 Pin Connector 2x2pin 61300421121 WUERTH DNP

40 JP1la 1 Pin Connector 2x3pin 61300621121 WUERTH
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B.39 EM430F6137RF900

TRETE:

—

Power Management

VCC01 = external VCC

© Wdd =DVCC

Vddal =AVDD RF/AVCC _RF
Vdda2 =AVCC

Port connectors

CON1 ..
CONS = Port1 .. Ports of cc430

CONB = Vdd, GND, Veore,
COMO, LCDCAP

CON7 = Vdda1, Vdda2, GND,
AGND

CONS = JTAG_BASE
{JTAG Port)

CONS = Vdd, GND, AGND

Figure B-77. EM430F6137RF900 Target Board, Schematic
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13 TEXAS

INSTRUMENTS
www.ti.com EM430F6137RF900
Connector JTAG Connector BOOTST
For JTAG Tool For Bootloader Tool
Jumper JP2
Close INT for power supply from JTAG interface
Open to measure current 1 H000000 Close EXT to external power supply (CON12)
CON12 —vce| Jumper JP1 N _ _
External power connector GNO[® £ Close JTAG position to debug in 4-wire JTAG mode
Jumper JP2 to "EXT" GNDJ @ A artva __lwm Close SBW position to debug in Spy-Bi-Wire mode
T Jumper JP1 in Spy-Bi-Wire mode
Jumpers JP5, P10~ | oee i meees E:::: sl
Open to disconnect LEDs ;}v Nz ! EEcuicedmm  mECsst
__—{900e ;0000 jeoeee™,
D2 me iHeee ‘Heeom
LED (red) connected 1 Port 3 Port 5 Cl--me %
2 (5]
to P3.6 through JP10 :::: 1:::: :::: Push-button S2
D1 1 Port 4 mPort 1 1 Port 2 Connected to P1.7
LED (green) connected =3 i3 TExAS
to P1.0 through JP5 § © INSTRUMENTS
a EM430F6137RF900
Rev. 3.2 EBL
582 RS51 Q2/Q3
g - 53 o5t Footprint for 32-kHz crystal
c112 £ = -
I = . o] R541 and R551
a srcas Y Use 0-Q resistor to make P5.0 and P5.1
g.um: " ca available on connector Port 5
| Vaag -1
Crystal Q1 — car1 o f-l
RF - 26 MHz [ ) 8 [ ) Button S1
‘ Xt . Reset
X1
RF - Signal SMA
e
C392) |9 al [
pal al |3 Q
@ c391 | - C422
o C401| | C421

[S]
N
L412 E
A
=

N
[c402]

L414
C413

[C414]L415[L413]c412]

Figure B-78. 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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INSTRUMENTS
EM430F6137RF900 www.ti.com
Table B-40. EM430F6137RF900 Bill of Materials
No. per .
Pos. Ref Des Board Description Part No. Manufacturer
( CUSTOMER SUPPLY ) CRYSTAL, SMT, 4P, ] AKER
1 QL L | 26MHz ASX-531(CS) ELECTRONIC
C1-C5, C112,
C252, C381,
2 C391, C421, 14 | SAPACITOR, SMT, 0402, CER, 16V, 10%, 0402YC104KAT2A AVX
C431, C451, :
C522, C562
CAPACITOR, SMT, 0603, CERAMIC, 0.47UF,
3 c101 1| Tov 1006 xeR 0603YD474KAT2A AVX
4 R511 1 | RES0402, 47.0K CRCW04024702F100 DALE
HEADER, THU, MALE, 14P, 2X7,
5 CON11 L | D x40 45mm. 90deq 09 18 514 6323 HARTING
D1 1 | LED, SMT, 0603, GREEN, 2.1V APT1608MGC KINGBRIGHT
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
11 | 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 L | 5o, 0.250F. COGNPY) GRM1555C1H101JZ01 MURATA
INDUCTOR, SMT, 0402, 2.2nH, £0.2nH,
14 L414 1| To0omA oxomis LQW15AN2N2C10 MURATA
0,
15 L413, L415 o |INDUCTOR, SMT, 0402, 15nH, £5%, 460mA, || ~\y15AN15NJ00 MURATA
250MHz
0,
16 L402, L412 5 |INDUCTOR, SMT, 0402, 18nH, £5%, 370MA, || ~\15AN18NJ00 MURATA
250MHz
17 c401 1 |CAPACITOR, SMT, 0402, CER, 1pF, 50V, GJM1555CIHIROCBOID | MURATA
+0.25pF, NP0
CAPACITOR, SMT, 0402, CERAMIC, 8.2pF,
18 c413 1 | 5o, 0.250F. COGNPY) GRM1555C1H8R2CZ01 MURATA
C402, C411- CAPACITOR, SMT, 0402, CERAMIC, 1.5pF,
19 | Chis Caia 4| Sov. 10.250F. COGNPY) GRM1555C1H1R5CZ01 MURATA
0,
20 L401, L411 5 |INDUCTOR, SMT, 0402, 12nH, £5%, S500mA, || ~\y15AN12NJ00 MURATA
250MHz
C46-C48, C392, CAPACITOR, SMT, 0402, CERAMIC, 2.0pF,
21 o 5 | Sov, 0.250F. COCNNPY) GRM1555C1H2R0CZ01 Murata
0 i 1 | INDUCTOR, SMT, 0402, 6.2nH, +0.1nH, 700mA. || 1116 ANGN2D00 Murata
250MHz
ULTRA-SMALL TACTILE SWITCH, SMT, 2P,
23 S1-S2 2 | SPST-NO, 1.2x3x2.5mm, 0.05A, 12V B3U-1000P OMRON
0,
24 R7 1 |RESISTORIUMPER, SMT. 0402, 00, 5%, ERJ-2GEOR0OX (UN) PANASONIC
RESISTOR, SMT, 0402, THICK FILM, 5%,
25 R2-R3, R6 3| oW 330 ERJ-2GEJ331 PANASONIC
27 Ccs11 1 |CAPACITOR, SMT, 0402, CER, 2200pF, S0V, | £c5.0EB1H222K PANASONIC
10%, X7R
C111, C251, CAPACITOR, SMT, 0603, CERAMIC, 10uF,
28 | Cepl cont 4 6oy 209 XoR ECJ-1VB0J106M PANASONIC
28a co41 CAP CERAMIC 4.7UF 6.3V X5R 0603 ECJ-1VB0J475M PANASONIC
29 RA441 RESISTOR, SMT, THICK FILM, 56K, 1/16W, 1% | ERJ-2RKF5602 PANASONIC
0,
30 R1 1 | RESISTORIUMPER, SMT. 0402, 00, 5%, ERJ-2GEOR0OX PANASONIC
31 X1 1 | SMA STRIGHT JACK, SMT 32K10A-40ML5 ROSENBERGER
DUT, SMT, PQFP, RGC-64, 0.5mmLS,
33 Ut 1 19.15%9.15x1mm, THRM.PAD CCA430F6137 Tl
34 JP1 1 Pin Connector 2x4pin 61300821121 WUERTH
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Table B-40. EM430F6137RF900 Bill of Materials (continued)
Pos. Ref Des N (23 Description Part No. Manufacturer
Board
35 JP2 1 Pin Connector 1x3pin 61300311121 WUERTH
36a | JP3, JP5, JP10 3 Pin Connector 1x2pin 61300211121 WUERTH
38 JP1la 1 Pin Connector 2x3pin 61300621121 WUERTH
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Power Management

VCC = extemal VCC

DVCC = Digital VCC

AVCC = Analog VCC

RVCC = RF-VCC

Port connectors

CON1 .

CONS = Porl1 .. Port5 of cc430

CONG = DVCC, GND, Veore,
-l COMO, LCDCAP

CONY = RFVCC_1, AVCC, GND,
AGND

CONS = JTAG_BASE

(JTAG Port)

- P UW..; CONS = DVCC, GND, AGND
Zhon H TExAS [T
—J INSTRUMENTS] mz._..l

H I EMa30Fs147RES00 |||
&, ¥ Comespondig Layoul Reveions fuas - e

4.0 : Ul dwect scidéred - C ry—— o= sam ==
L T R RS VAR P TR Ce—"_n——— e T I T

B.40 EM430F6147RF900

EM430F6147RF900
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EM430F6147RF900

Connector JTAG

For JTAG Tool \

Jumper JP9
TPS status

Jumper JP3
Open to measure current

CON12
External poser connector
Jumper JP2 to "EXT"

Jumpers JP5 and 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

SMA1
RF - Signal SMA

Connector BOOTST

For Bootloader Tool\

Jumpers JP6 and JP8

£l

¥l
---..,.._L

.

¥ I I

{,UNI

.."'Nu._-‘-
VCC

GND

{

e
_

s

B
En

147RF

6

C ID: Z64EM4F

~
L

—

=
=

——

.—}\ A.
ﬁ 'g:_-._,

A451E-EM4F6147RF9 |

IC:
il

(]

2

JF DJP’\

|:|Rn

o

cnz

n

 £361

Dm =
o LOIC40IL
DD Quﬂl

22'3] o
o L-ﬂ:?:' E'u

Z=00 Dn-:-m :

0
=5
S0 T OED
Ll = Lm
Ot
C41400

SMAI

¥

f\

\/

(=N

REQET i

L_.

EM430F6147 RF’-JSLJ Rev.4.0

\9
BOOESK

L= Close 1-2 for Bypass mode
L~ Close 2-3 for TPS mode

* A g— TPS62730
,&ﬁ_ ) @]

= Jumper JP2
Close INT: Power supply from JTAG interface
Close EXT: External power supply

™~ Jumper JP1
Close JTAG position to debug in JTAG mode
Close SBW position to debug in Spy-BI-Wire mode

\ Button S2

Connected to P1.7

| Orient pin 1 of MSP430 device
L— 32-kHz crystal

™ R554 and R551
Use 0-Q resistor to make P5.0 and P5.1
available on connector Port 5

l— Button S1
Reset

Figure B-80. 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-41. EM430F6147RF900 Bill of Materials
No. per .
Pos. Ref Des Board Description Part No. Manufacturer
( CUSTOMER SUPPLY ) CRYSTAL, SMT, 4P, : AKER
1 Q1 1 26MHz ASX-531(CS) ELECTRONIC
C1-5 C112
C252 C381
2 C391 C421 14 SQE?C'TOR' SMT, 0402, CER, 16V, 10%, 0402YC104KAT2A AVX
C431 C451 '
C522 C562
CAPACITOR, SMT, 0603, CERAMIC, 0.47uF,
3 Cc101 1 16V, 10%, XER 0603YD474KAT2A AVX
4 R511 1 RES0402, 47.0K CRCWO04024702F100 DALE
HEADER, THU, MALE, 14P, 2X7,
5 CON11 1 25 4%9.2x9.45mm, 90deg 09 18 514 6323 HARTING
D1 1 LED, SMT, 0603, GREEN, 2.1V APT1608MGC KINGBRIGHT
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
11 C361, C371 2 50V, +5%, 27pF GRM36C0G270J50 MURATA
12 L451 1 Inductor, SMD, 0402, 12nH, 5%, 370mA LQW15AN12NJO0 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
0,
15 L413 1 Inductor, SMD, 0402, 15nH, 5%, 370mA, LQW15AN15NI00 MURATA
250MHz
0,
15 La15 1 :_Ii\lZDUCTOR,SMT,O402,15nH,15 %,460mA,250M LOW15AN15NI00 MURATA
0,
16 L402, L412 2 | Inductor, SMD, 0402, 18nH, 5%, 460mA, LOWI15AN18NJI00 MURATA
250MHz
CAPACITOR, SMT, 0402, CER, 1pF, 50V,
17 Cc401 1 +0.25pF, NPO GJIM1555C1H1R0OCBO1D MURATA
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 Ca12. Cala 4 50V, +0.25pF, COG(NPO) GRM1555C1H1R5CZ01 MURATA
0,
20 L1, L401, L411 3 INDUCTOR, SMT, 0402, 12nH, £5%, 500mA, LQW15AN12NJ00 MURATA
250MHz
CAPACITOR, SMT, 0402, CERAMIC, 2.0pF,
21 | C46-C48, C392 4 50V, +0.25pF, COG(NPO) GRM1555C1H2R0CZ01 MURATA
0,
2 L2 1 Inductor, SMD, 0805, 2.2uH, 20%, 600mA, LOM21PN2R2MCO MURATA
50MHz
ULTRA-SMALL TACTILE SWITCH, SMT, 2P,
23 S1-82 2 SPST-NO, 1.2x3x2.5mm, 0.05A, 12V B3U-1000P OMRON
R1, R7, R551, RESISTOR/JUMPER, SMT, 0402, 0 Q, 5%,
24 RE54 4 1/16W ERJ-2GEOROOX (UN) PANASONIC
RESISTOR, SMT, 0402, THICK FILM, 5%,
25 R2-R3, R6 3 1/16W. 330 ERJ-2GEJ331 PANASONIC
27 C511 1 CAPACITOR, SMT, 0402, CER, 2200pF, 50V, ECJ-0EB1H222K PANASONIC
10%, X7R
C111, C251, CAPACITOR, SMT, 0603, CERAMIC, 1uF, 6.3V,
28 C521. C561 4 20%, X5R ECJ-1VB0J105K PANASONIC
28a Cco41 CAP CERAMIC 4.7UF 6.3V X5R 0603 ECJ-1VB0J475M PANASONIC
29 R441 RESISTOR, SMT, THICK FILM, 56K, 1/16W, 1% | ERJ-2RKF5602 PANASONIC
30 X1 SMA STRIGHT JACK, SMT 32K10A-40ML5 ROSENBERGER
DUT, SMT, PQFP, RGC-64, 0.5mmLS,
31 ul 1 9.15x9.15x1mm, THRM.PAD CC430F6147 Tl
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Table B-41. EM430F6147RF900 Bill of Materials (continued)
Pos. Ref Des N (23 Description Part No. Manufacturer
Board
IC, Step Down Converter with Bypass Mode for
33 u2 1 Low Power Wireless TPS62370 Tl
34 JP1 Pin Connector 2x4pin 61300821121 WUERTH
35 JP2, JP6, JP8 3 Pin Connector 1x3pin 61300311121 WUERTH
36a JP3, jgf(')‘lpg‘ 4 Pin Connector 1x2pin 61300211121 WUERTH
38 JP1la Pin Connector 2x3pin 61300621121 WUERTH
38 C7 Capacitor, Ceramic, 1206, 16V, X5R, 20% GRM31CR61C226ME15L MURATA
38 C8-9 CAP, SMD, Ceramic, 0402, 2.2uF, X5R GRM155R60J225ME15D MURATA
38 coa1 1 %RP SMD, Ceramic, 0603, 4.7uF, 16V, 10%, MURATA
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B.41 MSP-FET

The MSP-FET is a powerful flash emulation tool to quickly begin application development on MSP430
microcontrollers.

The MSP-FET provides a USB interface to program and debug the MSP430 devices in-system through
the JTAG interface or the pin-saving Spy-Bi-Wire (2-wire JTAG) protocol. Furthermore, the USB interface
can be used for UART backchannel and MSP target BSL communication. UART and 1°C BSL
communication modes are supported.

The MSP-FET development tool supports development with all MSP430 devices and is designed for use
with PCBs that contain MSP430 devices; for example, the MSP430 target socket boards.

B.41.1 Features

» USB debugging interface to connect a MSP430 MCU to a PC for real-time in-system programming and
debugging

» Software configurable supply voltage between 1.8 V and 3.6 V at 100 mA
» Supports JTAG Security Fuse blow to protect code

» Supports all MSP430 boards with JTAG header

e Supports both JTAG and Spy-Bi-Wire (2-wire JTAG) debug protocols

B.41.2 Release Notes

The MSP-FET is supported by MSP Debug Stack (MSPDS) revision 3.4.0.20 and higher. Observe the
following MSPDS-specific MSP-FET limitations.

B.41.2.1 MSPDS 3.4.0.20 Limitations
 EEM access to F149 and L092 devices is possible only when JTAG speed is set to slow.
* Poly Fuse Blow in Spy-Bi-Wire mode is in beta state and is not officially supported.

» The UART backchannel function is not implemented (even though an additional COM port is shown on
the PC).

B.41.2.2 MSPDS UART Backchannel Implementation

In MSPDS v3.4.1.0 and later, the UART backchannel function is implemented and supported for the MSP-
FET. The baud rates that are supported depend on the target configuration and the debug settings.

Table B-42 shows which baud rates are supported with certain configuration combinations.

A green cell with v means that the corresponding baud rate is supported without any data loss with the
specified combination of settings.

A red cell with X means that the corresponding baud rate is not supported (data loss is expected) with the
specified combination of settings.

Table B-42. UART Backchannel Implementation

lf‘égﬁter'\]"ccy':-'( 1 MHz 1 MHz 8 MHz 8 MHz 1 MHz 1 MHz 8 MHz 8 MHz
Debugger: Active Active Active Active Inactive Inactive Inactive Inactive
Flow Control: No Yes No Yes No Yes No Yes
4800 baud v v v v v v v v
9600 baud v v v v v v v v
19200 baud v v v v v v v v
28800 baud X v v v v v v v
38400 baud X v X v X v v v
57200 baud X v X v X v X v
115200 baud X X X v X X X v
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Figure B-81. MSP-FET Top View
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Figure B-82. MSP-FET Bottom View

B.41.2.3 MSPDS UART Backchannel Activation Commands

The MSP-FET supports two different backchannel UART modes, one with flow control and one without.
The different modes can be selected by opening the corresponding COM port with a dedicated baud rate.
See Table B-43 for the specific baud rates for each command.

NOTE: The baud rates used by these commands cannot be used for communication.

If none of the specified commands are transferred before setting the communication baud rate,
communication starts with these default settings: 3.3-V target V¢, no flow control mechanism.

Table B-43. UART Backchannel Activation Commands

Baud Rate Command
9620 Set all backchannel UART pins to high impedance — no current flow into target device
9621 Configure backchannel UART communication without handshake (default start behavior)
9622 Configure backchannel UART communication with handshake
9623 Voltage configuration command.
When this command is received, target V. is set to 3300 mV. After target V. is configured, it is switched
through to the target device.
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B.41.2.4 MSPDS MSP Target BSL Activation Commands

The MSP-FET can be used for communication with the target device BSL through the I’C and UART
protocols. The activation of the different protocols is equivalent to the MSP-FET backchannel UART. See
Table B-44 for command details. In MSP-FET BSL communication mode, flow control is not available,
because this is not supported by the MSP target device BSL.

UART BSL: The MSP-FET BSL UART mode supports the following baud rates: 9600, 14400, 19200,
28800, 38400, 56000, 57600, and 115200. For the BSL UART, 8 + 1 + even parity is used.

I’C BSL: The MSP-FET is always the I°C master, and the target device BSL is always the I°C slave. 7-bit
I’C addressing mode is used with a fixed I°C slave address of 0x48.

NOTE: If the MSP-FET is configured to support BSL communication, debugger functionality is

disabled. To switch to debugger mode, either perform a power cycle (unplug the USB cable)
or configure the baud rate to 8001.

Table B-44. MSP Target BSL Activation Commands

Baud Rate Command
9620 Set all UART or I°C pins to high impedance — no current flow into target device
9601 BSL entry sequence and power up 3.3 V (UART BSL)

100000 or 100001 BSL entry sequence and power up 3.3 V (I°C BSL)
400000 or 400001 BSL entry sequence and power up 3.3 V (I°C BSL)
9623 Power up 3.3V
8001 Activate debugger
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Figure B-83. MSP-FET USB Debugger, Schematic (1 of 5)
Copyright © 2009-2015, Texas Instruments Incorporated
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Figure B-84. MSP-FET USB Debugger, Schematic (2 of 5)
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Figure B-85. MSP-FET USB Debugger, Schematic (3 of 5)
Copyright © 2009-2015, Texas Instruments Incorporated
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Figure B-86. MSP-FET USB Debugger, Schematic (4 of 5)
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Figure B-87. MSP-FET USB Debugger, Schematic (5 of 5)
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B.41.4 Layout
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Figure B-88. MSP-FET USB Debugger, PCB (Top) Figure B-89. MSP-FET USB Debugger, PCB (Bottom)

B.41.5 LED Signals

The MSP-FET shows its operating states using two LEDs, one green and one red. Table B-45 lists all
available operation modes. An O or O icon indicates that the LED is off, an ® or @ icon indicates that

the LED is on, and an * or * icon indicates that the LED flashes.

Table B-45. MSP-FET LED Signals

Function

Power LED Mode LED

MSP-FET not connected to PC, or MSP-FET not ready; for example, after a major firmware
update. Connect or reconnect MSP-FET to PC.

MSP-FET connected and ready

MSP-FET waiting for data transfer

Ongoing data transfer

An error has occurred; for example, target V. overcurrent. Unplug MSP-FET from target,
and cycle the power off and on. Check target connection, and reconnect MSP-FET.

Firmware update in progress. Do not disconnect MSP-FET while both LEDs are blinking.

FPGA update in progress. Do not disconnect MSP-FET while both LEDs are blinking rapidly.

*#%000600
*¥O%OOO0
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B.41.6 JTAG Target Connector
Figure B-90 shows the pinout of the JTAG connector.

TDO/TD| 1 ==t e=p=3 2 VCC_TOOL
TDIVPP 3 =t o=={ 4 VCC_TARGET
T™S 5 6 NIC
TCK T—]-. +—t— 8 TEST/VPP
GND 9 =—f—e e==10 UART CTS/SP| _CLK/I2C_SCL
RST 11 =f=t e==12 UART_TXD/SPI_SOMI/I2C_SDA.
UART RTS 13 == e——14 UART RXD/SPI_SIMO

Figure B-90. JTAG Connector Pinout

Table B-46. JTAG Connector Pin State by Operating Mode

Pin Name After Power-Up When Jgg(gcli’égtocol is When S[i)g/-SB;]\é\(/:itr:dProtocol
1 TDO/TDI Hi-Z, pulled up to 3.3 V | In, TDO In and Out, SBWTDIO

2 |VCC_ToOL 3.3V Vee Vee

3 TDI/VPP Hi-Z, pulled up to 3.3 V | Out, TDI Hi-Z, pulled up to Ve

4 VCC_TARGET In, external V¢ sense | In, external V. sense In, external V¢ sense

5 T™MS Hi-Z, pulled up to 3.3 V | Out, TMS Hi-Z, pulled up to Ve

6 N/C N/C N/C N/C

7 TCK Hi-Z, pulled up to 3.3 V | Out, TCK Out, SBWTCK

8 TEST/VPP Out, Gnd Out, TEST Hi-Z, pulled up to Ve

9 GND Ground Ground Ground

10 | UART_CTS/SPI_CLK/I2C_SCL | Hi-Z, pulled upt0 3.3V | Gon dTﬁfn%tsﬁaAlzT"%'ﬁf"’To' ou dﬁg}iﬁﬁﬁg%ﬁfr'm'
11 |RST out, Vee out, RST Oout

12 | UART_TXD/SPI_SOMI/I2C_SDA | Hi-Z, pulled up to 3.3 V | In, Target UART TXD output | In, Target UART TXD output
13| UART_RTS HiZ, pulled up 033V | g ot | Send Handshake ouplt
14 | UART_RXD/SPI_SIMO Hi-Z, pulled up to 3.3 V | Out, Target UART RXD input | Out, Target UART RXD input
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Figure B-91 shows the state of each pin in the connector after power-up.

Pin Signal

- USB Power A

2 VCC_TOOL |

1 TDO/TDI | """""""""

3 TDI | """""""""

5 T™MS | """""""""

7 TCK | """""""""

8 TEST |

11 RST |

12 UART_TXD | """"""""""

14 UART_RXD | """"""""""

10 UART_CTS | """""""""

13 UART_RTS | """""""""

Figure B-91. Pin States After Power-Up
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B.41.7 Specifications

Table B-47 shows the physical and electrical specifications of the MSP-FET.

Table B-47. Specifications

Mechanical

Size (without cables)

‘80mmx50mmx20mm

Interfaces

USB interface

USB 2.0, full speed

Target interface

JTAG 14-pin

See Table B-46 for pinout

JTAG cable length

20 cm (max)

JTAG and Spy-Bi-Wire Interface, Electrical

Power supply

USB powered, 200 mA
(max)

Target output voltage

detection level

VCC_TOOL 18Vto3.6V Selectable in 0.1-V steps. VCC_TOOL available from JTAG pin 2.
Target output current 100 mA (max) Current supplied through JTAG pin 2

Target output overcurrent 160 mA (max)

detection level

JTAG signal overcurrent 30 mA (max) Total current supplied through JTAG pins 1, 3, 5, 7, 8, 10, 11, 12, 13, 14

External target supply

Supported (1.8 V to 3.6 V)

Connect external target voltage VCC_TARGET to JTAG pin 4. JTAG
and SBW signals are regulated to external target voltage £100 mV.

Fuse blow Supported For devices with poly-fuse
JTAG and Spy-Bi-Wire Interface, Timing
JTAG clock speed 8 MHz (max) Protocol speed selectable by software
Spy-Bi-Wire clock speed 8 MHz (max) Protocol speed selectable by software. System limitations due to

external RC components on reset pin (SBWTDIO) might apply.

JTAG and S

py-Bi-Wire Interface, Speed

Flash write speed (JTAG)

Up to 20 kB/sec

Flash write speed
(Spy-Bi-Wire)

Up to 7 kB/sec

FRAM write speed (JTAG)

Up to 50 kB/sec

FRAM write speed
(Spy-Bi-Wire)

Up to 14 kB/sec

Energ

yTrace™ Technology

Target output current
accuracy

+ 2%, + 500 nA

For target output voltage = 1.8 V to 3.6 V, target output current <75 mA
and USB voltage = 5 V constant during and after calibration

B.41.8 MSP-FET Revision History

Revision numbers are printed on the PCB and are stored in nonvolatile memory in firmware. Table B-48
shows the revision history of the MSP-FET.

Table B-48. MSP-FET Revision History

Revision

Date

Comments

Revision 1.2

March 2014

Initial release
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B.42 MSP-FET430UIF
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Figure B-92. MSP-FET430UIF USB Interface, Schematic (1 of 4)
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Figure B-93. MSP-FET430UIF USB Interface, Schematic (2 of 4)
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Figure B-94. MSP-FET430UIF USB Interface, Schematic (3 of 4)
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B.42.1 MSP-FET430UIF Revision History

Revision 1.3
* Initial released hardware version

Assembly change on 1.3 (May 2005)
* R29, R51, R42, R21, R22, R74: value changed from 330R to 100R

Changes 1.3 to 1.4 (Aug 2005)

» J5: VBUS and RESET additionally connected

* R29, R51, R42, R21, R22, R74: value changed from 330R to 100R

* UL, U7: F1612 can reset TUSB3410; R44 = OR added

e TARGET-CON.: pins 6, 10, 12, 13, 14 disconnected from GND

» Firmware-upgrade option through BSL: R49, R52, R53, R54 added; R49, R52 are currently DNP
» Pullups on TCK and TMS: R78, R79 added

» U2: Changed from SN74LVC1G125DBV to SN74LVC1G07DBV

NOTE: Using alocally powered target board with hardware revision 1.4

Using an MSP-FET430UIF interface hardware revision 1.4 with populated R62 in conjunction
with a locally powered target board is not possible. In this case, the target device RESET
signal is pulled down by the FET tool. It is recommended to remove R62 to eliminate this
restriction. This component is located close to the 14-pin connector on the MSP-FET430UIF
PCB. See the schematic and PCB drawings in this document for the exact location of this
component.

Assembly change on 1.4a (January 2006)
* R62: not populated
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Figure B-97. MSP-FET430PIF FET Interface Module, Schematic
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Figure B-98. MSP-FET430PIF FET Interface Module, PCB
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Appendix C
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This section describes the hardware installation process of the following USB debug interfaces on a PC
running Windows XP:

+ MSP-FET430UIF

» eZ430-F2013

« eZ430-RF2500

e eZ430-Chronos

e eZ430-RF2780

e eZ430-RF2560

« MSP-WDSxx "Metawatch"

e LaunchPad (MSP-EXP430G2)
 MSP-EXP430FR5739
 MSP-EXP430F5529

The installation procedure for other supported versions of Windows is very similar and, therefore, not

shown here.
Topic Page
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C.1 Hardware Installation
Table C-1 shows the USB VIDs and PIDs used in MSP430 tools.

Table C-1. USB VIDs and PIDs Used in MSP430 Tools

Tool USB VID USB PID INF File Name
eZ430-F2013 0x0451 0xF430 usbuart3410.inf
€Z430-RF2500 0x0451 0xF432 430CDC.inf
€Z430-RF2780 0x0451 0xF432 430CDC.inf
€Z430-RF2560 0x0451 0xF432 430CDC.inf
MSP-WDSxx "Metawatch" 0x0451 0xF432 430CDC.inf
eZ430-Chronos 0x0451 0xF432 430CDC.inf
MSP-FET430UIF® 0x2047 0x0010 msp430tools.inf
MSP-FET 0x2047 0x0204 msp430tools.inf
eZ-FET 0x2047 0x0203 msp430tools.inf
LaunchPad (MSP-EXP430G2) 0x0451 0xF432 430CDC.inf
MSP-EXP430FR5739 0x0451 0xF432 430CDC.inf
MSP-EXP430F5529 0x0451 0xF432 430CDC.inf

@ The older MSP-FET430UIF used with IAR versions before v5.20.x and CCS versions before v5.1 has VID 0x0451 and PID

0xF430. With the firmware update, it is updated to the 0x2047 and 0x0010, respectively.

1. Before connecting of the USB Debug Interface with a USB cable to a USB port of the PC the one of
IDEs (CCS or IAR) should be installed. The IDE installation isntalls also drivers for USB Debug
Interfaces without user interaction. After IDE installation the USB Debug Interface can be connected

and will be ready to work within few seconds.

2. The driver can be also installed manually. After plug in the USB Debug Interface to USB port of the PC
the Hardware Wizard starts automatically and opens the "Found New Hardware Wizard" window.

3. Select "Install from a list or specific location (Advanced)" (see Figure C-1).

Found New Hardware Wizard

5

This wizard helps you install software for;

MSP-FET430UIF [TI USE FET) Adapter

*) If vour hardware came with an installation CD
<4 or floppy disk. insert it now.

What do you want the wizard to do?

" Install the software automatically (Recommended)
@ {nstallfrom a st or specific location (Advanced]

Click Next to continue

< Back I Mext > l Cancel

Figure C-1. Windows XP Hardware Wizard
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4. Browse to the folder where the driver information files are located (see Figure C-2).
For CCS, the default folder is: c:\ti\ccsv5\ccs_base\emulation\drivers\msp430\USB_CDC, or
c:\ti\ccsvb\ces_base\emulation\drivers\msp430\USB_FET_XP_XX, or
c:\ti\ccsv5\ces_base\emulation\drivers\msp430\USB_eZ-RF depending of firmware version of the tool.

For IAR Embedded Workbench, the default folder is: <Installation Root>\Embedded Workbench
x.x\430\drivers\TIUSBFET\eZ430-UART, or

<Installation Root>\Embedded Workbench x.x\430\drivers\<Win_QOS>.

Found New Hardware Wizard

Please choose your search and installation options. @
.

() Search for the best diver in thesa locations,

Use the check boxes below ta limit or expand the default search, which includes local
paths and removable media. The best diver found will be installed.

[[] Search removable media (floppy. CD-ROM...)
Include this location in the search:

CAProgram Files\IAR Systems\Embedded Workben

(O Don't search. | will choose the diiver to install

Choose this option to select the device diiver from a list ‘Windows does not guarantee that
the driver you choose will be the best match for your hardware.

| <Back || Net> | [ Cancel |

Figure C-2. Windows XP Driver Location Selection Folder

5. The Wizard generates a message that an appropriate driver has been found.
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6. The wizard installs the driver files.
7. The wizard shows a message that it has finished the installation of the software USB Debug Interface.

8. The USB debug interface is installed and ready to use. The Device Manager lists a new entry as
shown in Figure C-3, Figure C-4, or Figure C-5.

L, Device Manager ; =101 x|
Eile Action Yiew Help

«= @ HFE8 2 a2 =na

+-{&g Human Interface Devices :_l
[+ (&) IDE ATAJATAPI controllers

[+ &5 IEEE 1394 Bus host controllers

[+ s Keyboards

#- ") Mice and other pointing devices

B Modems
# Monitors
(= -8 Network adapters
BB 1394 Net Adapter #3

88 Broadcom NetXtreme 57xx Gigabit Controller
B Cisco Systems YPN Adapter
HE Intel(R) Wireless WiFi Link 4365AGN
# @ PCMCIA adapters
=Y Ports (COM & LPT)
BT Port (COM10)
7 BT Port (COM11)
5 BT Port (COM12)
' BT Port (COM13)
_ BT Port (COM14)
& BT Port (COM20)
- BT Port (COM21)
7 BT Port (COM22)
4 BT Port (COME)
7 BT Port (COM?)
7 Communications Port (COM1)
7 ECP Printer Port (LPT1)
' MSP-FET430UIF - VCP (COM49)
+ ¥ Processors
# ;‘3 Smart card readers
#- @, Sound, video and game controllers
B i System devices |

I [ |

Figure C-3. Device Manager Using USB Debug Interface using VID/PID 0x2047/0x0010
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3 .
.-_-.-.4 Device Manager

+-E3 Bluetooth Devices
& % Computer
[+ <g# Disk drives
# & Display adapters
#-.5 DVD{CD-ROM drives
[+ &5 Human Interface Devices
# @ IDE ATAJATAPI controllers
& 8] Infrared devices
# > Keyboards
@) Mice and other pointing devices
# Modems
+ g Monitors
(=30 Multi-port serial adapters
3J) MSP-FET430UIF (TI USE FET) Adapter
[+ 8 Network adapters
B PCMCIA adapters
= Ports (COM & LPT)
7 Bluetooth Communications Port (COM4)
' Communications Port (COM1)
- ECP Printer Port (LPT1)
¥ MSP-FET430UIF - Serial Port (COM19)
[+ %8 Processors
= \\“‘3 Smart card readers
#-@. Sound, video and game controllers
B % System devices
= Universal Serial Bus controllers

J

Figure C-4. Device Manager Using USB Debug Interface with VID/PID 0x0451/0xF430
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File  Action View Help

- B FES P A=A

= B cv0797344

Batteries

% Computer

<= Disk drives

@ Display adapters

= [ Human Interface Devices
{2 Bluetnoth HID port from TOSHIBA
g Bluetooth HID port from TOSHIBA
g Blustoath HID part from TOSHIBA

& HID-compliant consumer control device

(&8 HiD-compliant device

{8 USB Human Interface Device
'USe Human Interface Device
+ =) IDE ATA/ATAPI confraliers
+ 5> Keyboards

) Mice and other pointing devices

Maonitors

B Network adapters
[ pomcia adapters
= ./ Ports (COMBLPT)
Communications Port (COML)

-7 ECP Printer Port (LPT1)

7 MSP430 Application UART
- Toshiba BT Port (COM10)
_# Tashiba BT Port (COM11)
-7 Toshiba BT Port (COM12)
oF Toshiba BT Port (COM13)
¥ Toshiba BT Port (COM14)
F Toshiba BT Port (COM20)
~F Toshiba BT Port (COM21)
¥ Toshiba BT Port (COM40)
-7 Toshiba BT Port (COMG)

-7 Toshiba BT Port (COM7)

+ 4 Processors

+ %@ Smart card readers
+ @, Sound, video and game controllers
. j System devices

USB Human Inferface Device Properiies

| General | Diiver | Detais |

@ USB Human Inteiface Device

foeceinsorcers — 4

["USB\VID_D4S14PID_FA328MI_01\7A2C608FE ROK000T

Figure C-5. Device Manager Using USB Debug Interface With VID/PID 0x0451/0xF432
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e Deleted former Section 1.1, Flash Emulation TOol (FET) OVEIVIEW ...uusiiiieirisiiiieiisinierinisissinrssnsesaneiainerans 12
* Changed the order of the sections in Chapter 1, Get Started NOW! ......ueiiiiiiiiiiiiiiii i i anaiaeeas 12
e Added MSP-TS430PW20 10 TADIE L-1 .eeuuueieiiieeeseaneesaaneessaannessaannnessaannnsssannnessaannessaannnessasnnessssnnness 13
o Added MSP-TSA30RGE24A t0 TAbDIE L1 .uuuiueieiititieinse it st rae e ss st s s saesas s saa s sassansaasaa s e s naaaannsraess 13
« Changed the paragraph that starts "The connection to the JTAG connector RST pin..." in Section 2.1, Signal Connections
for In-System Programming and DeBUGGING ... uuueeuutirueerutirteiuiseerastsrss s sres s saas s saarsannssaeianns 21
* Changed note D of Figure 2-1, Signal Connections for 4-Wire JTAG COmMMUNICALION +..uvviiuririseiiseirinriinerineiineen, 22
* Added note that starts "On some Spy-Bi-Wire capable MSP430 deViCes..." ..iiiiiiiiiiiiiiiiiiiirrii i s anaes 24
« Throughout document, changed "bootstrap loader" to "bootloader” ........cvviiiiiiiiiiii s 25
e Added Section B.5, MSP-TSA30PW20 .....uutiueiutisetiueisesseatssssssasatsassassssaastasaasssaraattassasssirianinnssness 44
e Added Section B.7, MSP-TSA30RGE24A ... .uueiutisirtitiserat sttt s saraaseanens 50
Vo (o (=T I g 7o' (=20 (0] (o 1V o I o 0T == O 60
I Ve [ (=T I g T (=20 (]| [o VT T I o 0= = E 69
LI Yo [o (=0 B o] (=N (0] [o 1Yo T o U= 72
e Added note fOllOWING FIGUIE B-34 .. .uiusiiieiiieiir ettt e s e s e s s e s e e s a et r e e s e s a e e raneaannens 81
e Added note fOllOWING FIGUIE B-42 .. .uiusiiiseiiiee i s e s e e e st s it e e raa e aannens 93
LI Yo [o (=0 B o] (=N (]| Fo 1Yo T o U= 99
e Added note fOllOWING FIgUIE B-48. ... u et e r e et e s n s e s s s anaes 103
¢ Updated Figure B-50, MSP-TS430RGC64USB Target Socket Module, PCB, with Rev 1.4 board ..........cccvviievennnns 106
LI Yo [o (=0 B o] (= (0] Fo 1V Lo T T U= 113
O Vo [0 (=0 I o Vo (=30 (0] | (o 1V T N o 0T = 2 TG 126
e Added note fOllOWING FIGUIE B-B4 ... .uuiueeisiiiteiisiii it st r s e e s s r e raa e rannanaes 129
* Added note that starts "For bootloader use..." fOlloWiNg FigUre B-74 ......ueiiiiiiiiiiiiiiie i i ssanneaaaas 146
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.
186 Revision History SLAU278W—-May 2009—-Revised October 2015

Submit Documentation Feedback
Copyright © 2009-2015, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLAU278W

IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

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

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

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

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

Resale of TI components or services with statements different from or beyond the parameters stated by Tl for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

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

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

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

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

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