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Read This First

About This Manual

This manual describes the hardware of the Texas Instruments 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 chapter 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, TlI 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 1.20.

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
web site 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:
Code Composer Studio for MSP430 User's Guide (literature number SLAU157)
Code Composer Studio v5.x Core Edition (CCS Mediawiki)
IAR Embedded Workbench for MSP430(tm) User's Guide (literature number SLAU138)
IAR Embedded Workbench KickStart installer (literature number SLAC050)
€Z430-F2013 Development Tool User's Guide (literature number SLAU176)
€Z430-RF2480 Demonstration Kit User's Guide (literature number SWRU151)
€Z430-RF2500 Development Tool User's Guide (literature number SLAU227)
eZ430-RF2500-SEH Development Tool User's Guide (literature number SLAU273)
€Z430-Chronos Development Tool User's Guide (literature number SLAU292)
Spectrum Analyzer (MSP-SA430-SUB1GHZ) User's Guide (literature number SLAU371)
MSP-EXP430F5529 Experimenter Board User's Guide (literature number SLAU330)
MSP-EXP430F5438 Experimenter Board User's Guide (literature number SLAU263)
MSP-EXP430G2 LaunchPad Experimenter Board User's Guide (literature number SLAU318)
MSP Gang Programmer (MSP-GANG) User's Guide (literature number SLAU358)
MSP430 Gang Programmer (MSP-GANGA430) User's Guide (literature number SLAU101)

MSP430 device user's guides:

MSP430x1xx Family User's Guide (literature number SLAU049)

MSP430x2xx Family User's Guide (literature number SLAU144)

MSP430x3xx Family User's Guide (literature number SLAUQ012)

MSP430x4xx Family User's Guide (literature number SLAU056)

MSP430x5xx and MSP430x6xx Family User's Guide (literature number SLAU208)
CC430 Family User's Guide (literature number SLAU259)
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MSP430FR57xx Family User's Guide (literature number SLAU272)
MSP430FR58xx and MSP430FR59xx Family User's Guide (literature number 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 web site 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 web site.
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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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1.1 Flash Emulation Tool (FET) Overview
Tl offers several flash emulation tools according to different requirements.
Table 1-1. Flash Emulation Tool (FET) Features and Device Compatibility @
N
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Supports all programmable MSP430
and CC430 devices (F1xx, F2xx, v v v
F4xx, F5xx, F6xx, G2xx, L092,
FR57xx, FR59xx, MSP430TCH5E)
Supports only F20xx, G2x01, v
G2x11, G2x21, G2x31
Supports MSP430F20xx, F21x2,
F22xx, G2x01, G2x11, G2x21, v
G2x31, G2x53
Supports MSP430F20xx, F21x2,
F22xx, G2x01, G2x11, G2x21, v v
G2x31
Supports F5438, F5438A v
Supports BT5190, F5438A v v
Supports only F552x v
Supports FR57xx, F5638, F6638 v
Supports only CC430F613x v
Allows fuse blow v v
Adjustable target supply voltage v v
Fixed 2.8-V target supply voltage v
Fixed 3.6-V target supply voltage v v v v v v v v v
4-wire JTAG v v v
2-wire JTAG® v v v v v v v v v v v
Application UART v v v v v v v v v
Supported by CCS for Windows v v v v v v v v v v v v
Supported by CCS for Linux v v
Supported by IAR v v v v v v v v v v v v
@ The MSP-FET430PIF is for legacy device support only. This emulation tool will not support any new devices released after 2011.
@ The 2-wire JTAG debug interface is also referred to as Spy-Bi-Wire (SBW) interface.
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Kit Contents, MSP-FET430PIF

1.2

1.3

1.4

15

1.6

1.7

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

Kit Contents, eZ430-T2012
* Three MSP430F2012-based target boards

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
e One eZ430-RF2500T target board

» One AAA battery pack with expansion board (batteries included)

Kit Contents, eZ430-RF2500T
* One eZ430-RF2500T target board
« One AAA battery pack with expansion board (batteries included)

Kit Contents, eZ430-RF2500-SEH

* One MSP430 development tool CD containing documentation and development software
* One eZ430-RF USB debugging interface

e Two eZ430-RF2500T wireless target boards

* One SEH-01 solar energy harvester board

» One AAA battery pack with expansion board (batteries included)
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1.8

1.9

1.10

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 eZ430-Chronos access point
eZ430-Chronos-915:

— One 915-MHz eZ430-Chronos watch (battery included)
— One 915-MHz eZ430-Chronos access point

Kit Contents, MSP-FET430UIF

One READ ME FIRST document

One MSP-FET430UIF interface module
One USB cable

One 14-conductor cable

Kit Contents, MSP-FET

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

One 14-conductor cable

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 1-2. 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.

14
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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, 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 1-2 for sample type)

Table 1-2. Individual Kit Contents, MSP-TS430xx

Part Number Socket Type Supported Devices Included Devices Headers and Comment
MSP-TS430D8 8-pin D MSP430G2210, 1 x MSP430G2210ID and Two PCB 1x4-pin headers (two male and
(green PCB) (TSSOP ZIF) MSP430G2230 1 x MSP430G2230ID two female)
MSP430F20xx,
) MSP430G2x01, )
MS(P;ZS:?DOCP‘;/;/M (‘I}é_spcl)nPPZvl\ll:) MSP430G2x11. 2 x MSP430E20131PW EAcIJ(;JrfePrgseC;.W-pm headers (two male and
g MSP430G2x21,
MSP430G2x31
Four PCB 1x7-pin headers (two male and
two female). A "Micro-MaTch" 10-pin
: female connector is also present on the
M?ﬁgjﬂ“ﬁg‘ggz (Tlg's%”PPZ"l‘,’:) MSP-TS430L092 2 X MSP430L092IPW PCB which connects the kit with an
g 'Active Cable' PCB; this 'Active Cable’
PCB is connected by 14-pin JTAG cable
with the FET430UIF
MSP-TS430PW24 24-pin PW Four PCB 1x12-pin headers (two male
(green PCB) (TSSOP ZIF) MSP430AFE2xx 2 x MSP430AFE253IPW and two female)
MSP430F11x1,
MSP430F11x2,
. MSP430F12x, .
MS(P;ZS:?;,OCD;;’ 28 (Zsss'gg ';YI‘:’) MSP430F12x2, 2 X MSP430F123IDW Zgé’rﬂzg?erln’;llez) pin headers (two male
9 MSP430F21xx
Supports devices in 20- and
28-pin DA packages
MSP430F11x1,
. MSP430F11x2, .
MS(P;ZS:?CP;;/ 28 (ng_s%nppz\?/lr) MSPA430F12x, 2 x MSP430F2132IPW zga”t\;g?ei]’;llez) pin headers (two male
g MSP430F12x2,
MSP430F21xx
MSP430F20xx,
. MSP430G2xxx in 14-, 20-, .
MSPEL%‘E(&PB\;VZSA (‘I?S_S%nPPZVI\IIZ) and 28-pin PW packages, | 2 x MSP430G2452IPW20 gﬁﬁrnzf?eiﬁez) pin headers (two male
MSP430TCH5E in PW
package
MSP-TS430RHB32A 32-pin RHB . . Eight PCB 1x8-pin headers (four male
(red PCB) (QFN ZIF) MSP430i204x 2 x MSP430i2041TRHB and four female)
MSP-TS430DA38 38-pin DA mgppiggggzﬁ g X mggjgggzziﬂl%i Four PCB 1x19-pin headers (two male
(green PCB) (TSSOP ZIF) Xh X and two female)
MSP430G2x55 2 X MSP430G2955IDA
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Table 1-2. Individual Kit Contents, MSP-TS430xx (continued)

Part Number

Socket Type

Supported Devices

Included Devices

Headers and Comment

MSP-TS430QFN23x0

40-pin RHA

Eight PCB 1x10-pin headers (four male

(green PCB) (QFN ZIF) MSP430F23x0 2 x MSP430F2370IRHA and four female)
MSP-TS430RSB40 40-pin RSB MSP430F51x1, Eight PCB 1x10-pin headers (four male
(green PCB) (QFN ZIF) MSP430F51x2 2 X MSP430F5172IRSB and four female)
MSP-TS430RHA40A 40-pin RHA MSP430FR572x, Eight PCB 1x10-pin headers (four male
(red PCB) (QFN ZIF) MSP430FR573x 2 X MSP430FR5739IRHA and four female)
MSP-TS430DL48 48-pin DL Four PCB 2x12-pin headers (two male
(green PCB) (TSSOP ZIF) MSP430F42x0 2 x MSP430F4270IDL and two female)
MSP-TS430RGZ48B 48-pin RGZ Eight PCB 1x12-pin headers (four male
(blue PCB) (QFN ZIF) MSP430F534x 2 x MSP430F5342IRGZ and four female)
MSP-TS430RGZ48C 48-pin RGZ MSP430FR58xx and Eight PCB 1x12-pin headers (four male
(black PCB) (QFN ZIF) MSP430FR59xx 2 x MSP430FRS969IRGZ | 21 four female)
MSP430F13x,
MSP430F14x,
MSP430F14x1,
MSP430F15x,
MSP430F16x,
MSP430F16x1,
MSP430F23x, TS Kit:
MSP-TS430PM64 64-pin PM MSP4S0F24x, 2 x MSP430F2618IPM; Eight PCB 1x16-pin headers (four male
(green PCB) (QFP ZIF) MSP430F24xx, FET Kit: and four female)
MSP430F261x, 2 x MSP430F417I1PM and
MSP430F41x, 2 x MSP430F1691PM
MSP430F42x,
MSP430F42xA,
MSP430FE42x,
MSP430FE42xA,
MSP430FE42x2,
MSP430FW42x
MSP-TS430PM64A 64-pin PM Eight PCB 1x16-pin headers (four male
(red PCB) (QFP ZIF) MSP430F41x2 2 x MSP430F4152IPM and four female)
MSP-TS430PM64D 64-pin PM MSP430FR413x, Eight PCB 1x16-pin headers (four male
(white PCB) (QFP ZIF) MSP430FR203x 2XMSP430FRALZIIPM | 0 tour female)
MSP-TS430RGC64B 64-pin RGC Eight PCB 1x16-pin headers (four male
(blue PCB) (QFN ZIF) MSP430F530x 2 x MSP430F5310IRGC and four female)
MSP430F522x,
. MSP430F521x , . .
MSP&??S%%%?G“C 6(‘552',[} ;ﬁzf MSP430F523x, 2 X MSP430F5229IRGC E;%h;oZSE;;}g_pln headers (four male
MSP430F524x,
MSP430F525x
MSP-TS430RGC64USB |  64-pin RGC mgmggigggi' 2 x MSP430F5510IRGC or | Eight PCB 1x16-pin headers (four male
(green PCB) (QFN ZIF) MSP430F552x 2 x MSP430F5528IRGC and four female)
MSP430F241x,
MSP430F261x,
. MSP430F43x, . .
MS(P;‘S:QF’,OCPB'\)‘SO ?gl_:pFl’nle':\‘) MSPA430F43x1, 2 x MSP430FG439IPN aE;%h;oZ(r:fBe;ﬁgpm headers (four male
g MSP430FG43x,
MSP430F47x,
MSP430FG47x
MSP-TS430PN80OA 80-pin PN Eight PCB 1x20-pin headers (four male
(red PCB) (QFP ZIF) MSP430F532x 2 x MSP430F5329IPN and four female)
MSP-TS430PN80USB 80-pin PN MSP430F552x, Eight PCB 1x20-pin headers (four male
(green PCB) (QFP ZIF) MSP430F551x 2 X MSP430F5529IPN and four female)
MSP430F43x,
. MSP430F43x1 . .
MSP-TS430PZ100 100-pin PZ ! Eight PCB 1x25-pin headers (four male
MSP430F44x, 2 x MSP430FG46191PZ
(green PCB) (QFP ZIF) MSP430FG461x, and four female)
MSP430F47xx
MSP-TS430PZ100A 100-pin PZ Eight PCB 1x25-pin headers (four male
(red PCB) (QFP ZIF) MSP430F471xx 2 x MSP430F47197IPZ and four female)
MSP-TS430PZ100B 100-pin PZ Eight PCB 1x25-pin headers (four male
(blue PCB) (QFP ZIF) MSP430F67xx 2 x MSP430F6733IPZ and four female)
MSP430F645x,
MSP-TS430PZ100C 100-pin PZ MSP430F643x, Eight PCB 1x25-pin headers (four male
(black PCB) (QFP ZIF) MSP430F535x, 2 X MSP430F6438IPZ and four female)
MSP430F533x
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Table 1-2. Individual Kit Contents, MSP-TS430xx (continued)
Part Number Socket Type Supported Devices Included Devices Headers and Comment
MSP-TS430PZ100D 100-pin PZ MSP430FR698x(1), Eight PCB 1x25-pin headers (four male
(white PCB) (QFP ZIF) MSP430FR688x(1) 2 X MSP430FR6989IPZ and four female)
) MSP430F543x, ) ’
MSF’(;igﬁoppczé’)’doo 1((%?:'2';;)2 MSP430BT5190, 2 x MSP430F5438IPZ Er'%h;oif?e;’;f; pin headers (four male
MSP430SL5438A
. MSP430F665x . .
MSP-TS430PZ100USB 100-pin PZ ’ Eight PCB 1x25-pin headers (four male
MSP430F663x, 2 X MSP430F6638IPZ
(green PCB) (QFP ZIF) MSP430F563x and four female)
MSP430F677x,
MSP430F676x )
’ ’ Four PCB 1x26-pin headers (two male
MS%—[S:?%PC%)HZB l?g;:p'lanITFE)U ,\'/\IASS;4433§FF66777£;X1’ 2 X MSP430F67791IPEU and two female) and four PCB 1x38-pin
MSP430F676xL headers (two male and two female)
MSP430F674x1

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

1.14 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

e Two 868- or 915-MHz antennas

* Two 32.768-kHz crystals

e 18 PCB 2x4-pin headers

1.15 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.
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1.16 Hardware Installation, MSP-FET430UIF
Follow these steps to install the hardware for the MSP-FET430UIF tool:

1.17

1.18

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\ccsv5\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.

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

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, eZ430-XXXX, MSP-EXP430G2, MSP-EXP430FR5739, MSP-
EXP430F5529

To install the e2430-XXXX, MSP-EXP430G2, MSP-EXP430FR5739, MSP-EXP430F5529 tools, follow
steps 1 and 2 of Section 1.16
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1.19 Hardware Installation, MSP-FET430Uxx, MSP-TS430xxx, FET430F6137RF900,
EM430Fx137RF900

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

1. Follow steps 1 and 2 of Section 1.16

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.
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1.20 Important MSP430 Documents on the Web

The primary sources of MSP430 information are the device-specific data sheet and user's guide. The
MSP430 web site (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-GANGA430), 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.

Note that in 4-wire JTAG communication mode (see Figure 2-1), the connection of the target RST signal
to the JTAG connector is optional when using devices that support only 4-wire JTAG communication
mode. However, when using devices that support 2-wire JTAG communication mode in 4-wire JTAG
mode, the RST connection must be made. 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
TMS
P 6 5 T™MS
TEST/VPP 8 7 TCK TCK
1 10 9 GND
RST (see Note D)
»X—1 12 1" L ]
XK— 14 13 —X
TEST/VPP (see Note C)
C1
10 nF/2.2 nF —— Vso/ AVss/DVss
(see Notes B and E)

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

make connection J2.

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

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

D  The connection to the JTAG connector RST pin is optional when using a device that supports only 4-wire JTAG
communication mode, and it is not required for device programming or debugging. However, this connection is
required when using a device that supports 2-wire JTAG communication mode in 4-wire JTAG mode.

E  When using a device that supports 2-wire JTAG communication in 4-wire JTAG mode, the upper limit for C1 should
not exceed 2.2 nF. 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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Pom e === === == ' Vv
| Important to connect | cc
! 0 MSP430Fxxx
| ¢— |
_'—O| S J1 (see Note A) | ° °
V../AV../DV,
_:—O J2 (see Note A) : eeteeT Nee
I
' : c2 - c3
——————————————————— R1 10 uF 7 0.1 uF
47 kQ g
See Note B
JTAG -
vecTooL |, 1 | 1RO/ ® RSTINMISBWTDIO
VCC TARGET 4 3 ; :
X6 5 [—x
TEST/VPP 8 7 TCK
s¢—10 o | SND
X—112 1 —X R2
X—1 14 13 —X 330Q
TEST/SBWTCK
c1 _|
22nF —T— V,JAV,/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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Pom—E === === ' Vv
| Important to connect ' cc
| | MSP430Fxxx
| ¢— |
—'—O. S J1 (see Note A) | ° °
V./AV../DV
—:—Q J2 (see Note A) : con e e
: ’ : c2 —L cs3
——————————————————— R1 10 uF 7 0.1 uF
47 kQ g
See Note B
JTAG -
vecTooL |, 1 |FRO/TDI ® RSTINMISBWTDIO
VCC TARGET 4 3 ; i

x—| 5 X

>% 8 7 TCK

S0 o | GND

K—] 12 1 —X

K—] 14 13 —X

TEST/SBWTCK
c1 _|
22nF —T— V,/AV,/DV,
See Note B

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

B  The device RST/NMI/SBWTDIO pin is used in 2-wire mode for bidirectional communication with the device during
JTAG access, and any capacitance that is attached to this signal 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 MSP430F5xx and
MSP430F6xx Devices
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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 standalone 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.

Bootstrap Loader (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 "bootstrap loader") that permits the flash memory to be erased and programmed
using a reduced set of signals. The MSP430 Programming Via the Bootstrap Loader User's Guide
(SLAU319) describes this interface. See the MSP430 web site 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.

Topic Page
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A.1 Hardware FAQs

1.

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

Due to the large capacitive coupling introduced by the device socket between the adjacent signals
XIN/P2.6 (socket pin 6) and RST/SBWTDIO (socket pin 7), in-system debugging can disturb the
LFXT1 low-frequency crystal oscillator operation (ACLK). This behavior applies only to the Spy-Bi-Wire
(2-wire) JTAG configuration and only to the period while a debug session is active.

Workarounds:

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.

e 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.

10. 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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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
V¢ pads of the interface. The jumper on a the target socket must be switched to
external power.
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This appendix contains information relating to the FET hardware, including schematics, PCB pictorials,
and bills of materials (BOMs). All other tools, such as the eZ430 series, are described in separate product-
specific user's guides.
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B.1 MSP-TS430D8
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Figure B-1. MSP-TS430D8 Target Socket Module, Schematic
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14-pin connector for debugging
in Spy-Bi-Wire mode only
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Figure B-2. MSP-TS430D8 Target Socket Module, PCB
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Table B-1. MSP-TS430D8 Bill of Materials

Position | Ref Des I\I{%Oo.aﬁzr 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 C7 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 32 |1 4-pin socket, TH SAM1029-04-ND B{\‘P: receptacles enclosed with
11 Ul SO8 Socket: Type 1C369-0082 Manuf.: Yamaichi
12 D1 1 red, LED 0603

DNP: enclosed with kit. Is

13 MSP430 |2 MSP430G2210, MSP430G2230 supplied by TI
14 PCB 1 50,0mmx44,5mm g"gp'TS“SODS Rev.
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B.2 MSP-TS430PW14
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Figure B-3. MSP-TS430PW14 Target Socket Module, Schematic
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I N | l"‘. T 179 3
) XX XXEX N DOOOS
- 000000 ext int 13
D1 — — — = Uer ‘>.‘_‘|
LED connected to P1.0 g e ol o _GND (@)
;';E..," ‘.!"‘ .1‘- >. 2 x.Jm |.| '1;_“(_ !)
Jumper J4 I = e (e e et e e —
umper - coul@l- (@]~ [@l- [@l- ~la.
Open to disconnect LED —— "' | =.,.% [! .d ! z % i :
t. CS 76
.
10 _ 4@ AL
St C o o]
b _.. i . [ ] %
Orient Pin 1 of MSP430 device fﬂo t . e ‘e |e 4
® s ® e ® ® N
il 2| e ® ) °* '
@) 3 ( ® mn
el I o @ 2
Ul
N [SP-TS43@Pu14 Qm
) Rev. 2.0 INSTRUMENTS (J

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

Connector J3
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.

Jumper J6
Open to measure current

Figure B-4. MSP-TS430PW14 Target Socket Module, PCB
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Table B-2. MSP-TS430PW14 Bill of Materials
i No. per - -
Position Ref Des Board Description Digi-Key Part No. Comment
1 C1, C2 0 12pF, SMD0805 DNP
5 c7 1 JéOUF, 10V, Tantal Size 511-1463-2-ND
C3,C5 100nF, SMDO0805 478-3351-2-ND DNP: C3
Cc8 0 2.2nF, SMD0805 DNP
5 D1 green LED, SMD0603 475-1056-2-ND
DNP: Headers and receptacles
enclosed with kit. Keep vias free of
. solder
6 Ji1, J2 0 7-pin header, TH
SAM1029-07-ND : Header
SAM1213-07-ND : Receptacle
J3, J5,J7 .
" 1A . Place jumpers on headers J5, J7, J8,
7 Jg, J9, J10, 8 3-pin header, male, TH | SAM1035-03-ND 39, J10, J11, J12: Pos 1-2
Ji1, 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 %ﬁp'” connector, male, | pp14p-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
Adhesive Approximately 6mm For example, M
18 ) 4 ' . Bumpons Part No. SJ- Apply to corners at bottom side
plastic feet width, 2mm height 5302
19 MSP430 2 MSP430F2013IPW DNP: enclosed with kit, supplied by TI
38 Hardware SLAU278T—May 2009—Revised September 2014
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Figure B-5. MSP-TS430L092 Target Socket Module, Schematic
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MSP-TS430LB92 Target Socket Board
FROM ACTIVE CABLE TITLE: MSP-TS430PW14_L@92
W&\\HKmﬁmwa w B mvwiux Supply SENSE and FORCE functionality over JTAG does not work as Bertument 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
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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

J1L B
2
C5
O 1C189-0142-146 8

MSP-TS430L8392 @
Rev. 1.1 Ro

(X I]]
(11 ]
(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

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 (SO8) ST Micro M95160R Digikey: 497-8688-1-ND
DNP: headers and
receptacles enclosed with kit.
7 1,32 5 7-pin header, TH Keep vias free of solder.
SAM1213-07-ND : Header
SAM1035-07-ND : Receptacle
8 J3 1 3-pin header, male, TH SAM1035-03-ND
9 34,35 2 FEAL, FE4H 4 pol. Stiftreihe Drle Keep vias free of
11 J13 1 MICRO_STECKV_10 gg'rfr:‘:étto ';’:"lfﬂr&MFaLT (1:2(3
12 | JP1, JP2,JP3 3 2-pin header, male, TH SAM1035-02-ND place jumper on header
15 L1 1 33uH, SMD0806 LQH2MCN330K02L Farnell: 151-5557
16 LED1, LED4 2 LEDCHIPLED_0603 Farnell: 1686065
17 Q2 1 BC817-16LT1SMD BC817-16LT1SMD SOT23-BEC
18 RO, R6, R7 3 2K7, SMD0603
19 R1 1 1k, SMD0603
20 R2 1 47k, SMD0603
21 R%’,RF?C,RSb 6 10k, SMD0603
22 RA 3.9k, SMD0603
23 RB 6.8k, SMD0603
24 U1 1 136Pin Socket - IC189-0142- | 1o nuf. Yamaichi
22 | MSP430 2 MSP430L092PWR Eu'\égisg‘g;?ﬁf’ with kit. Is
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MSP-TS430L092 Active Cable

B.4 MSP-TS430L092 Active Cable

JP1
UCCOUT 211

UCCTARGET

n¢|ﬁ ¢ m

R13

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 | ursT28[ 14 |2
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
f— 1C46$2 1C36$2 T2
1k 74AUC2G125 74AUC26125
GND
N N
3 5 5 3
GND

- 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
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Figure B-8 shows the PCB layout for the Active Cable. The following pinning is possible:
» JP1 has two jumpers (Jumper 1 and Jumper 2) that can be set as shown in Table B-4.

Table B-4. MSP-TS430L092 JP1 Settings

Jumper 1 Jumper 2 Description
Off Off The active cable has no power and does not function.
Off on The active cable receives power from target socket. For this option, the

target socket must have its own power supply.

On Off The active cable receives power from the JTAG connector.

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

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

24— JP2
JTAG EEE QD[I:I]IJ/@-
CEE S Oelz|@
Connector JTAG || @ @1 "=1F °*
For JTJAGTool | o@ g Ple
or J 00 o0 (] = o Se
o .[: s 2o °
. . _104 | T o
o0 Hchz O nfd -
@O | [i::o 5 i+ -%(@ el JP1
000 Q0| —
o L@@Hﬂe 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

Pos. Ref Des N, [Pl Description Digi-Key Part No. Comment
Board

1 | BB 4 100nF, SMD0603

C2,C4 1uF, SMD0805

R1, R10 10K, SMD0603

R2 4K7, SMD0603
5 RS, R6, R, 4 100, SMDO0603
R9
6 R8 1 680k, SMD0603
7 R11, R15 2 1K, SMD0603
8 R12 0 SMD0603 DNP
9 R13 0 SMD0603 DNP
10 R14 1 0, SMD0603
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
14 P11 1 22 Header P20 Put jumper on I_Dosn_lon 1 and
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
44 Hardware SLAU278T-May 2009-Revised September 2014
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B.5 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.Q/TDT 24
R8 2 2 | cee- p1.7/uctke/Ter/Too/Tor |23 P1.,7/TDQ 23
- C3 @R 3 3 |faver pre/somasmezrek | 22 P1.6/TCK 22
€4 = 4 EX PYS pus/smoassusour/ms | 21 P1.5/TMS 21
10BF 5  AUCCA305 | auec 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/sbeno | 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-9. MSP-TS430PW24 Target Socket Module, Schematic
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Connector JTAG
For JTAG Tool
@) %)
Jumper JP1 = GC/NCD/
1-2 (int): Power supply via JTAG interface Jpt 0O @cno
2-3 (ext): External power supply U@X‘E: JTAO E: E: E: E: E: E:
imjp; SBNJD; JDE; JD; JDsH JD; JD:\
Jumper JP2 1— @1 il o Joj24
Open to measure current o R4 : @ :
° %] ()
re @ ® CeC7 ] o ® ®
Orient Pin 1 of MSP430 device regl@ B0 | 88 s °
® Jcs | o8 HE °
° ® ® gl®
(] 0T$-24(28)-0.65-02-00 03 c4 [ J
D1 o @— .
> goL
LED connected to P1.0 12[@fmg, = confmes S
(s ] IdRs
%‘g%""r‘é%""@ 2]
Jumper JP3 @ @
Open to disconnect LED Rev. RoHS

Figure B-10.

|~ Connector J5

External power connector
Jumper JP1 to "ext"

I~ Jumpers JP4 to JP9

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

MSP-TS430PW24 Target Socket Module, PCB
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Table B-6. MSP-TS430PW24 Bill of Materials
i No. per - -
Position Ref Des Board 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- enclosed with kit. Keep vias free of
NDSAM1213-07-ND
solder. (Header and Receptacle)

J5, JP1,

JP4, JP5, . Place jumper on 1-2 of JP4-JP9
7 JP6. JPT. 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 7an 8
10 JTAG 1 %ﬁp'” connector, male, | pp14H-ND
11 Q1 Crystal DNP: keep vias free of solder
12 R1, R7 330 Q, SMD0805 541-330ATR-ND
13 Sg Sg 2 0 Ohm, SMD0805 541-000ATR-ND DNP R5, R6
14 R4 1 47k Ohm, SMD0805 541-47000ATR-ND
Socket: OTS 24(28)- .
15 Ul 1 065-02-00 Manuf.: Enplas
16 PCB 1 68.5 x 61 mm 2 layers
. . for example, 3M

17 Adh_eswe 4 Approxmately _6mm Bumpons Part No. SJ- Apply to corners at bottom side

plastic feet width, 2mm height 5302
18 MSP430 2 MSP430AFE2xx DNP: enclosed with kit, supplied by TI
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B.6 MSP-TS430DW28

J3 102%3 Ext PWR

RST/NMI
JTAG e \T
Y o K QF @ 50K GND
R TonF
If external supply voltage: 10 9 VCC
remove R8 and add R9 (0 Ohm) 8 7 TCK
6 5 S
4 3 TDI
2 1 TDO
R9 me 14 TST/VPP
: 0R
N
J5
Exw JP1Q
R &
lﬁ Socket: Yamaichi
E: . s Type: 1C189-0282-042
) C7== 100n FE14L SOCK28DW FE14H
10uk/10V ] ._.wm\m\%wﬂ 1 s Hw_o 28]
2 27
R1,C1,C2 GND , , yel S 2z
not assembled 4 GN TCK 25
c2 : XoUT | & 35 [Pi3 4
| il 3 6 XIN S A2 3 BOOTST Rio- |
12pF o RST/NMI 7 me%zz__ 7 P .m 2 o[ "Jao ——
Qi 8 . 8 21 . 21 7 8 0R
3 9 p2.1 p2.4 20 = 5 6 R
o ¥ % 2 wm.w 9 & 3 4 RSTNMI —
1 . 3. 8 1 2
2 [ P31 1 181 —p3% 7 E—— i
3 P3.2 13 16 P35 6 MLT0
4 P33 14 15 3.4 5 not assembled
- Ui 2
. R6 If external supply voltage:
SMD-Footprint e remove R11 and add R10 (0 Ohm

F123

_ISTIVPP 1 [7er p17 |28 IDO
TVCCA30 2| Vo b [22TDl__
P25 81 py5 prs |26 TMS
GND___ 4 1 yss prg |25 TCK
XOUT 5 | xourp13 [-24 P13
XIN 6 1 XN p12 |23 P12
—BSTNMLZ | RsT P11 |22 P14
—B20 8 fpyp pio |21 P10
P21 9| P51 P24 |20 P24
P2.2 01 p22 P23 |42 P23
P3.0 11 p3o P37 18 P37
P31 2| p3q pak |17 P36
P3.2 S| p32 P35 |48 P35
P3.3 41 p33 p3s |15 P34
u2

MSP-TS430DW28 Target Socket DW28

TITLE: MSP-TS430DW28

Document Number:

2.0

REV:

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

[Sheet: 1/1

Figure B-11. 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
) c1 Ri c2 R2 / { _-_?‘
o o o o o 5
: i 3
Connector J3__| VcC (@) &: 1 \°8 @
External power connector GND \ e ~ T o
Remove R8 and jumper R9 e cs
J4 Connector JTAG
|:.............] For JTAG Tool
5l 1 pemm
semmmmm |; 7
EEEEENGe
Orient Pin 1 of Re .
MSP430 device 5| Ra.&
= RIOD
® Connector BOOTST
EEEEEEER R A
sanmEan F - For Bootstrap Loader Tool
15 J2 28 R7 ¥ ;
0000000 OCOOCSLIOOS =

Figure B-12. MSP-TS430DW28 Target Socket Module, PCB
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Table B-7. MSP-TS430DW28 Bill of Materials

Position Ref Des '\éodg_zr 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 c7 1 10uF, 10V Tantal Elko B
4 C8 1 10nF SMDO0805
5 D1 1 LED3 T1 3mm yellow RS: 228-4991
Micro Crystal MS1V-T1K
6 Q1 0 QUARZ, Crystal 32.768kHz, C(Load) = DNP: Cover holes while soldering
12.5pF
DNP: Headers and receptacles
enclosed with kit. Keep vias free of
7 J1,J2 2 14-pin header, TH male solder.
: Header
: Receptacle
DNP: Headers and receptacles
enclosed with kit. Keep vias free of
14-pin header, TH solder.
71 2 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,
12 RO RT: 4 OR, SMD0805 DNP: R1, R2, R9, R10
R10, R11
13 R3 1 560R, SMD0805
14 RS 1 47K, SMD0805
15 u1 1 SOP28DW socket vamaich: 1C189-0282-
16 U2 0 TSSOP DNP
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B.7 MSP-TS430PW28

JTAG JTAG-Mode selection:
B e K] 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- 17 TCKISBWECK
I et I THS 3%@
4 3 TDI J5
2 1 TDO/SBWTDIO
Ext_ PWR
ext _p3 GND
2 VCC
int |__4
JP1
2 3 3 3 3 3
1 fi2 RST/SBWTDIO 2 o_|l2 2 s |2
JP2 __‘_ 1 1 1 1
JP5 JP6 JP7 JP8 JP9
R4 C5
4Tk 2.2nF  GND
DNP
MSP430F 12xx 2
[>]1__TESTISBWICK! [ 1s7 p17 |28 P1.7IDO 14[]
VCCA430 5 w Kmmio w vee P16 WM P1.6/TDI “w ¢
3 ‘5 |26 P1.5/TMS 12]
> P25 P15 N
e G0 o=t vss P4 22 ELATCK JTic DNP
C3+ ca S XQULE275 | xouT P13 B ok
10 = —XINP2.6 6 | N p1p |23 2 < BOOTST R2 -
uF/10V 7~ RST/ISBWTDIO? 2 P11 8.
100nF e aob £ RsT p1a 22 —E11 o1¢ o 10
o o o P20 P10 2r—E140 e 1= =15
0 Mo 5 70| P21 P24 —{g—5 51¢ %m e G R3_OR
> 2.2 P22 P23 2.3 S1e 1+
c2 > P30 111 p3o p37 [18 P37 4l 3 4
>12 P31 121 p3y p3g [ P36 Ste P11 e =12 DNP
12p >3 P32 181 p32 p3s |16 P35 21
DNP o T4 P33 14| p35 paa | 15__P34 1% o DNP
| ’ . | _RST/SBWTDI
GND TLGND J1
c1 o7 U1
12p Socket: Enplas p2.2
DNP 0OTS-28-0.65-01 &ND
If external supply <o=m%m”
BN R1 330R remove R11 and ‘add RT0 (0 Ohm)
D1 =
green MSP-TS430PW28:
&b P3 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

_mjm,m,: 1/1

Figure B-13. MSP-TS430PW28 Target Socket Module, Schematic
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Connector BOOTST
For Bootstrap Loader Tool

Connector JTAG
For JTAG Tool
[ T% ey =
FEEEEEER 000001
POOEOBO:2 00000z
R2
Jumper JP1 sy JTAG BOOTST »'m mrs

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

Jumper JP2 —
Open to measure current

Orient Pin 1 of MSP430 device

4@ "

JTAG

|_exml~
Vee @™
intER SBwW

2

SEEEEE

JPe JP8 JPT JPE JPS  UP4

MR
110
[+]
(o)
O] s
50 =m
o| cig +
o 2o+
o R& ¢z
10O
0] 41
o
(=)
14/0|

@ = Ret}

*[I c3

u1

[elele e e lele]

[elelulelslels )

0000000

i

OTS-28-065-01-00

OC00000

TeExAs
INSTRUMENTS
MSP-TS430PW?28
Rev. 3.1

RTE GND
GND

Vee

D1 ERt

g\\Connector J5
External power connector

* Jumper JP1 to “ext”

[G]28

ol Jumper JP4 to JP9:

325 Close 1-2 to debug in Spy-Bi-Wire mode
o Close 2-3 to debug in 4-wire JTAG mode
oj2

)

o)20

&)

o

o

ols & | Jumper JP3

- Open to disconnect LED

—— D1
LED connected to P5.1

Figure B-14. MSP-TS430PW28 Target Socket Module, PCB
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MSP-TS430PW28

Table B-8. MSP-TS430PW?28 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 Cc4 1 100nF, SMDO0805
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 J1, 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;% RS, 0 OR, SMDO0805 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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MSP-TS430PW28A

B.8 MSP-TS430PW28A

JTAG
14 Jas Ext_PWR
2]z 2 RST/NML
el s O
sl- Iz SBWTCK I5 AN
—<l- Z1Is ™S
4 3 101
2 1 TDO/SBWTDIO
ext _p3 TEST/SBWTCK GND
Ucc 2 uce
int I=\N\
JpP1 R7
GND  JTAG -> g 39eR 3 3 3 3
l2 TEST/SBUTCK RST/SBWTDIO — p1z/100 Zlo— prsstor T prssms e pa.astek
| |2 e e . |
SBW ->JP9 R4 JPs Jp7 JpPé JP5 Jp4
—1
JTAG Mode selection:
47K c5 = 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
HS
— C4 ™ RL
100n DNP
18uF /10U MSP438G2XXX GND
MSP430F2XQ1  (14Pin> 25 @R DNP _J2
, 1 UCC438 1 [ pucc ouss |28 141
21 PI0 2 fnemen e [ 22 XINRE— 1 13]¢ BSL Interface
N E] P1.1/TABB | p11/tepes.. XouT/P2.7 EHWWDZEA DNP
ME P1.2/TABA | rio/reoas.. rest/smutck |25 TEST/SBWTCK 11
5 P1.3 5 | or2sumer s nst/wn/ssuton |24 RST/SBWTDIO 10 BOOTST R2_OR
3 P1.4/TCKS | p1.4/0RErsns.n 1.2/cA00T/... |23 P1.7/TD0 S g 19
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_B@R
9 S | raesae2 pa.6/Tap.2 |20 6 _[ P1.5/TMSBSI -R8 4 —
10 18 | e2e/mase pas/oa | 19 5 GND PLA/TAGESI —Td |- =]2 DNP
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 | paasrace a.4/Th0.0] 15 1 RST/SBWTDIO
L J1 U1l

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-15. MSP-TS430PW28A Target Socket Module, Schematic
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Connector JTAG Connector BOOTST
For JTAG Tool For Bootstrap Loader Tool
Jumper JP1 @ Y IIY I
1-2 (int): Power supply via JTAG interface || eeeeee®?2 000060
2-3 (ext): External power supply | ex{@1—— — Connector J5
vee 103 JD.4 D.ap.s;n; ;9 com RoE ER3 uec J5 External power connector
TAG “ = " "
Jumper JP2 _| ' SBN:.....N = GND% Jumper JP1 to "ext
Open to measure current R ey WW\ Jumpers JP4 to JP9
1 :Cg g o ~ 2 5" :28 Close 1-2 to debug in Spy-Bi-Wire mode
Orient Pin 1 of MSP430 device ——®— ° o Close 2-3 to debug in 4-wire JTAG mode
e C5 A1 (eps
=] ° 9 [ el ac2
5@ ] e ars @
o s H H : o
o s H H H [ J
° .7@
° o
JUmper JP3 10| OTS*28faf5f81*88 °
Open to disconnect LED o .
J.
1418 gﬁza”“‘ ¥ Texas ois
D1 4272, O INSTRUMENTS =
LED connectedto P1.0 | @ ot Rew o NP ks @

Figure B-16. MSP-TS430PW28A Target Socket Module, PCB (Red)
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Table B-9. MSP-TS430PW28A Bill of Materials

Position Ref Des '\éodg_zr 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
7 JP6. JPT. 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 7an 8
10 JTAG 1 %ﬁp'” 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, RRG3’R5’ 0 0 Ohm, SMD0805 541-000ATR-ND DNP R2, R3,R5, R6
15 R4 1 47k Q, SMD0805 541-47000ATR-ND
16 ul 1 Socket: OTS-28-0.65-01 Manuf.: Enplas
17 PCB 1 63.5 x 64.8 mm 2 layers
. . for example, 3M

Adhesive Approximately 6mm ! ) .
18 plastic feet 4 width, 2mm height Séj(rJanons Part No. SJ Apply to corners at bottom side
19 MSP430 2 MSP430G2553I1PW28 DNP: enclosed with kit, supplied by Tl
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B.9 MSP-TS430RHB32A

vce
JP5
JTAG 1JP4 4 4 ,JP7 1JP e < SBW 000 m
A4 e &}13 2 RST 2 c 2) 2) 1 2 Q 2) 0
2l T RST/NMI 3 3 ICK 3 IMS Imﬁ IDL 3 Hpollmm <-JTAG L &
) Dbt I
8 7 TCK. L
-l D 5 IMS
ext o3 4 3 DI
Vee 2 2 1 TDO
1
int  Jp3 £
GND
R5
4 JP1 cs 47K
2 _
GND  2.2nF
DNP
OuF  [100nF
c12 lci3 J1 4
SAM1029-08-ND1-8 SAM1029-08-ND25-32
1 11
b AQ 0+
GND B AQQ- 1 noor P2.7/TA0.2
S« e A1.0+ 5] A0O- P2.6/TAO.1
=0 2 eV < Ao P2 ATATD
GND P2 ST A%0. S 20+ P2.3/VMONIN
Y, A3 0+ > A20- P2.2/TA1.2
I H, A30- 5 A30+ P2.1/TA1.1
X R3 ] o A3 P2.0/TA1.0/CLKIN
— VREE 7 VREF P1.7/UCBOSDA/UCBOSIMO/TATCLK
D1 330K % > AVSS % AVSS P1.6/UCBOSCL/UCBOSOMI/TAQ.2
GND g b ROSC 1 Rosc P1.5/UCBOCLK/TAO.1
206/0.1% Rz O] 2" eND 15 Dvss P1.4/UCBOSTE/TA0.0
’ ol > A_u 74| VCC _ P1.3lUCAOTXD/UCAOSIMO/TAOCLK/TDO/TDI
b VCORE 75| VCORE P1.2/UCAORXD/UCAOSOMIACLK/TDITCLK
= RS /1| RSTINMISBWTDIO P1.1/UCAOCLK/SMCLK/TMS
Mo, TESTISBWIGK ~ | TESTISBWTCK P1.0/UCAOSTE/MCLK/TCK
IVu MSP43012040TRHBQFN11T032-003
SAM1029-08-ND9-16 SAM1029-08-ND17-2417-24
co 2 Socket: J3
470nF Yamaichi
QFN11T032-003
GND
MSP430: Target-Socket MSP-TS430RHB32A
for MSP430i2040
TITLE: MSP-TS4308RHB32A
Document Number: REU:
1.0
Date: 07.11.2012 09:41:22 Sheet: 1/1

Figure B-17. MSP-TS430RHB32A Target Socket Module, Schematic
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Connector JTAG
For JTAG Tool

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

Connector J5
External power connector

Jumper JP1 _|
Open to measure current

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

O

ovLr

SBW
JTAG

Ll

0c

o000 0d
174

O

1 Ve
— e Y / <
14 llext int 225
x,/pt 528
(=
B -u/
[ S o
nfafn]nfu]n 3553 ﬂﬁ:
3 p3]
slea]s]n]s - H\
mlmlm|w|m|m I C13 g
T o ccce ECI2 D ]
[
EZIZAE o _cfEZl'ﬂ
R4
- °5
e EEEEEEH g%%
([ R——— 9 2T
v
K Cs w% o R1
N
O O 7
o] I R14
&) i R13
=) mR12
C] ole) m Rit
) o R10
&) o Ry
)R8
@) O ~lo|mRrs
O_ =
Ul
25 3032
“Hoooooooo

O

O

Jumper JP3 to “ext”

| D1
LED connected to P1.4

— Jumper JP2
Open to disconnect LED

Orient Pin 1 of MSP430 device

Figure B-18. MSP-TS430RHB32A Target Socket Module, PCB
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MSP-TS430RHB32A

Table B-10. 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. |2 layers, red solder mask
1
D1 1 green LED, DIODEO0805 P516TR-ND
JP1, JP2 2-pin header, male, TH SAM1035-02-ND place jumper on header
JP3, JP4, 3-pin header, male, TH SAM1035-03-ND place jumpers on pins 1-2
JP5, JP6, (SBW)
JP7, JP8,
JP9
5 R1, R4 2 OR, 0805 541-0.0ATR-ND
Cc8 2.2nF, CSMDO0805 490-1628-2-ND DNP
R6, R8, R9, |8 10k, 0805 311-10KARTR-ND DNP
R10, R11,
R12, R13,
R14
C12 1 10uF, CSMD0805 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 Cc9 1 470nF, CSMD0805 445-1357-2-ND
14 Ji, J2, J3, 1 8-pin header, TH SAM1029-08-ND DNP: headers and
Ja receptacles, enclosed with
kit.
Keep vias free of solder.
15 Ji1, J2, J3, 1 8-pin receptable, TH SAM1213-08-ND DNP: headers and
J4 receptacles, enclosed with
kit.
Keep vias free of solder.
16 JTAG 1 14-pin connector, male, TH | HRP14H-ND
17 Ul 1 Socket QFN11T032-003 Manuf.: Yamaichi
18 Ul 1 MSP430i2041TRHB DNP: enclosed with kit.
Is supplied by TI
19 J5 3-pin header, male, TH SAM1035-03-ND
20 Rubber 4 Buerklin: 20H1724 apply to corners at bottom
stand off side
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JTAG
JTAG-Mode selection: GND
WH lﬁ RST/NMI 4-wire JTAG: Set jumpers JP4 to JP9 to position 2-3
%i w TCKISBWTCK 2-wire "SpyBiWire":Set jumpers JP4 to JP9 to position 2-1
61 5 TMS
4 3 TDI 3%2%1 J3
2 1 TDO/SBWTDIO O
TEST/SBWTCK Ext_PWR
Vi ext w VCC
cC
int _JIT1
JP1
N R1
5 GND _H_ 330R R5
1 JTAG ->—p3 s 3 | | 47k A%M_n 3 3 3 3
P iz TEST/SBWTCK]|]2 I 2 o _Jl2 1 2 s |2
SBW ->. __A 1 1 1 1 1
JPa JP5 DNP GND JP6 JP7 JP8 JP9
VCC430 MSP430F2274IDA
— o] _J2
N TEST/SBWTCK! 38 P1.7/TDO 38 .
C7 c5 22— vceaan 27| TESTISBWTCK P1.7TD0 =571 TDL 37]¢
10uF/10V =* 100nF J3 P25 3| pos p1.5TMs |36 P1.5/TMS 36]¢
4 __GND 4 | pvss P14rrcK |35 P1AMCK 35E,
5 P27/XOUT 5| pp7 o1 34 P13 34l
s[6 P2 6IXIN 6 | pog p1o [ 38 P12 33| ¢ DNP
c2 37 RST/SBWTDIO? | RsT/SBWDAT P11 32 P11 32] ¢
< T 8 P20 8 | po p1o |-31 P10 31l BOOTST R10 -
12p 9 P21 9 : : 30 P24 .
e i o e R |
. . < [~ ]
= atow S — L VA o ot 14 e i
3 P32 3 : 6 P35 26|,
c P3.2 P3.5 [—52 = < P11 1 ]2 DNP
4 P33 41 p33 P34 3.4 1
1 5 GND 5 ; 4 P47 Z1
12pl 6 VCG430 51 AvSS P4.7 , P46 < DNP
DNP b VA=Y 7| Avee Pas 50— 8¢ RST/SBWTDIO
8 P41 5 P40 Socket: P45 S —paa e
9 P4D 9| P41  Yamaichi P44 355 P43 201¢
* R3 560R P4.2 |C189-0382-037P4.3 <
| D1 I
Ik T,
yellow GND
. JP3 If external supply <o=mmm_
GND remove R11 and add RT0 (0 Ohm)
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Target Socket Board for MSP430F22471DA

Figure B-19. 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

B.10 MSP-TS430DA38
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MSP-TS430DA38

Connector JTAG
For JTAG Tool

Connector BOOTST
For Bootstrap Loader Tool

Jumper JP1
1-2 (int): Power supply via 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

Connector J3 _|

External power connector
Jumper JP1 to "ext"

10

BHH

Jumpers JP4 to JP9
Close 1-2 to debug in Spy-Bi-Wire mode

Sec0cececcsesececee
20 25 12 30 35 39

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

— Orient pin 1 of MSP430 device

Figure B-20. MSP-TS430DA38 Target Socket Module, PCB
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Table B-11. 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, SMD0805 478-3351-2-ND
4 c8 0 2.2nF, SMD0805 DNP
5 D1 1 green LED, SMD0603 475-1056-2-ND
DNP: headers and
receptacles enclosed with
6 i1, 32 0 19-pin header, TH kit.Keep vias free of solder.
SAM1029-19-ND : Header
SAM1213-19-ND : Receptacle
J‘IJDi ‘3215 Place jumpers on headers
7 ' ' 8 3-pin header, male, TH SAM1035-03-ND JP1, JP4,JP5, JP6, JP7,
JP6, IP7, JP8, JP9; Pos 1-2
JP8, JP9" ’ ’
8 JP2, JP3 2 2-pin header, male, TH SAM1035-02-ND Place jumper on header
9 9 Jumper 15-38-1024-ND glace on: JP1 - JP9; Pos 1-
10 JTAG 1 14-pin connector, male, TH | HRP14H-ND
11 BOOTST 0 10-pin connector, male, TH DINP: Keep vias free of
solder
Micro Crystal MS1V-T1K . .
12 Q1 0 Crystal 32.768kHz, C(Load) = DIIP: Keep vias free of
12.5pF
13 R1, R3 2 330 Q, SMD0805 541-330ATR-ND
14 R10, R11 0 0 Q, SMD0805 541-000ATR-ND DNP
15 R5 1 47k Q, SMD0805 541-47000ATR-ND
16 Ul 1 Socket: 1C189-0382--037 Manuf.: Yamaichi
17 PCB 1 67 X 66 mm 2 layers
Adhesive N . . for example, 3M Bumpons | Apply to corners at bottom
18 Plastic feet 4 6mm width, 2mm height Part No. SJ-5302 side
DNP: enclosed with kit
19 MSP430 2 MSP430F2274IDA supplied by TI
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B.11 MSP-TS430QFN23x0

JTAG_
PRy pupy PE) GND
2]z Zu RST/NMI
ez ZJs N
8l z TICK
I it I NS R4 c5 aLVzLV 1%
4 3 TOI
2 1 o 47k ngﬁ J5
Ext_PWR
ext GND GND
Ucc Ucc
int _w
JP1
P2 F23Xe
15 . |9 49 15
YE pucc Aavuce ib'mA
YE XIN/P2.6 0/AUSS EA
> XOUT/P2.7 RST/NMI N
2 4 CE— e Tk |2 _|Hzm’m N
6 5 . 36 5 J4
P11 ™S ﬁHFA
z [E=3 § p12 o1 132 2
e Erw|m P1.3 700 iHDbLB 3
c3 + > L p1a 8 p% ey | 33 Paz | n
== C4 e s | oi's p4g EA
18uF /100 = 108nF LT L pis se] o pas [ —bea [ L1
—. _|E...Fm P17 P44 L}N o
YLLN»@’ P2.0 P4.3 e
> m ﬁ P2.1 P4.2 ww m L
c2 3 —= 41 p22 pai |22 P4l . DNP
t1zprl | J2 | 5 po3 16| po3 S T pap el BOOTST R~
(6 p2a [ 17| .5 o |2t 1| b3z sl J3 s 10
DNP > P2.5 P3.6 e —_—
GND| — g1 D\NP Mz o5 | 18 { p3e P35 |23 L pas sl e I L R3_BR
4 ) 19| 32 paa |22 | pas 3[, T gyt EREE o
S P31 20 - 2t P3.4 2 3 3
c1 > 7o P22 paa |24 N
\— 10 pP3, pP3.3 1 P11 1 2 1CK DNP
12pF | |
P" DNe U1l DNP
RST/NMI
Socket: Enplas
QFN-48B-0.5-01
) R1 330R
D1 N _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-21. MSP-TS430QFN23x0 Target Socket Module, Schematic
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Connector JTAG Connector BOOTST
For JTAG Tool For Bootstrap Loader Tool
TIIYY O
Jumper JP1 (XXX XF
1-2 (int): Power supply via JTAG interface IP1
JTAG BOOTST
- N o n nQB
2-3 (ext): External power supply awséé Lo oo . @ Connector J5
“int [1 eeoeeeeeeee GND § External power connector
Jumper JP2 __| L, om 35 3 e Jumper JP1 to "ext"
Open to measure current g 7 7
O o2
Orient Pin 1 of MSP430 device — | ;5 (@ s
| g ° °
Jumper JP3 —| ole o5
Open to disconnect LED RLE : :
| 018 (@ ®
D1 10(@ (®]21
LED connected to P1.0 . 3
C2mm I C1L 2 ut
Heeoo ooo0o0o00000
o ]| 17 15 20
. HE TEXAS
INSTRUMENTS
O MSP-TS438F 23x8 Rev. 22 O

Figure B-22. MSP-TS430QFN23x0 Target Socket Module, PCB
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Table B-12. MSP-TS430QFN23x0 Bill of Materials

Pos. Ref Des I\I{%Oo.aﬁzr Description Digi-Key Part No. Comment
1 C1, Cc2 0 12pF, SMDO0805 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, ?]i J3, 0 10-pin header, TH kit.Keep vias free of solder.
SAM1034-10-ND : Header
SAM1212-10-ND : Receptacle
7 J5, JP1 2 3-pin header, male, TH SAM1035-03-ND Jpé,alceggg‘fezr on header
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;rKeep vias free of
12 o1 0 Crystal gﬂzl(:?rgsckgitaéxgeﬂ) 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 Pﬁlggﬁ:sif\ézt 4 ~6mm width, 2mm height g);r?ﬁagréli,S%l\ngumpons gzgly to corners at bottom
19 MSP430 2 MSP430F2370IRHA Eu“éz;iggctl?/sfld with kit
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MSP-TS430RSB40

B.12 MSP-TS430RSB40

JTAG JTAG-Mode selection:
14 0 &}13 4-uire JTAG: Set L[:ﬁmwm 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 c5
AR — DNP
- 2.2nF  GND R
R10 _ e _ MDDAWA " R2
o8 £ restssautck )= =l
H 9 N[ 0[O +| | 51 ¢ R3_ @R
100nF L 3H S <Y [cidl  cq IAR.1 3 4 —
Smm1puF /10U |>5ddd Mo onF TOuF /10U Tho 1 2 DNP
553 dda]uu -
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 NP
® RST/SBWTDIO
DNP cé GND
gamgnenreT
Dm_H_ Dm_H_ O%WN,%M,M,H,D,WW M—Sjﬂ
or LIer 1PLE 111 presB8n 8858 ol _p3.a 32 12
2_p1.a" © ©29_p3.2 L
2 31 30p1.2 28 PJ.6 28 8 GND
4 4 o1 27! 7
1 : 2 4pe3 27_pucc [SZUCLAGA 7 i
=] 5_p1.4F 5132 RSB 26puss |286ND g S 1c
E XIN/P2.6 6 I 25 5
(5 6_PL.5 25_UCORE 11—«
1© ZBLA/ZIDT | 77pye 24.p34 (231 R .
o N HEBLAZINE { g7py g 23_P3.0
2 g S PI2/TMS | g7pj.2 U1l 22°p2.7 |22 .
T 3 18DL3/TCR | 15 prgN S INT 2 w3 P26 2L 1
DNP TddaN NN DO NNT
XQUT/P2.7 M, w, W, W, ”, m,m w, M, —_—
« A dddddN
o (&
ENER ols ,Jr10
| B2 K& ERpLas N nuIn ll
ww GND 3
N R1 330R = GND _I||=I
D1 ol 9
|| oo] 0] ol ] o] o] MSP-TS430RSB40:
GND JP3 _ }_ Target Socket Board for MSP43@F51x2IRSB
N TITLE: MSP-TS430RSB40
QFN-40B-0.4-001 &N Document Number: REU:
1.2
Date: 8/11/2010 12:38:55 PM _wjm,m,ﬁ 1/1

Figure B-23. MSP-TS430RSB40 Target Socket Module, Schematic
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MSP-TS430RSB40

Connector JTAG
For JTAG Tool

Connector BOOTST
For Bootstrap Loader Tool

Jumper JP1
1-2 (int): Power supply via 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

Uc
1n HSBN

i

0000062

BS

@)

o

”JTG

SEEE

JPS JP8 Jp7 JP6 JPS JP

o

D5ﬂﬂ nn%l}@i@
R4 R
3 C12
o
o n
J1

£

BOOTSTSRZ

cec
GND
GND
o —_|

goo

10

R1 D1 u

R9 21
T ucca

cs

©

INSTRUMENTS 115p-T5430RSB40

20 GND
z

cog DUIOW

=

JP10|
Cie

| _— 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

Rev. 1.2

LED connected to P1.0

Figure B-24. MSP-TS430RSB40 Target Socket Module, PCB
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Table B-13. MSP-TS430RSB40 Bill of Materials

Pos. Ref Des N, [Pl Description Digi-Key Part No. Comment
Board
1 C1,C2 0 12pF, SMD0805 DNP: C1, C2
2 3, %71’2C10’ 3 10uF, 10V, SMD 0805 445-1371-1-ND DNP C12
3 4, gfl Cs8, 3 100nF, SMDO0805 311-1245-2-ND DNP C11
C5 2.2nF, SMD0805
5 Cc9 470nF, SMD0805
D1 green LED, SMDO0805 P516TR-ND
DNP: headers and
receptacles enclosed with kit.
7 |91,32,33,04 4 10-pin header, TH Keep vias free of solder.
: Header
: Receptacle
DNP: headers and
receptacles enclosed with kit.
71 4 10-pin header, TH Keep vias free of solder.
: Header
: Receptacle
JP1,
JP4,JP5, . o
8 | Jpe,JP7, 9 3-pin header, male, TH SAM1035-03-ND Jumper. 122 o SPL P10 2
JP8, 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 0 10-pin connector, male, TH DNP. Keep vias free of
solder
QFN-40B-0.4_
12 u1 1 ENPLAS_SOCKET Enplas
Micro Crystal MS3V-T1R . ’
13 Q1 0 Crystal 32.768kHz, C(Load) = DNP: Q1. Keep vias free of
solder
12.5pF
Place on: JP1, JP2, JP3,
15 10 Jumper 15-38-1024-ND JP4, JP5, JP6, JP7, JP8,
JP9, JP10
16 R1,R7 2 330R SMD0805
R2, R3, R5,
17 R6, R8, R9, 3 OR SMDO0805 DNP R2, R3, R5, R6
R10
18 R4 1 47k SMD0805
DNP: enclosed with kit. Is
19 MSP430 2 MSP430F5132 supplied by TI
20 Rubber stand 4 select appropriate; for apply to corners at bottom
off example, Buerklin: 20H1724 side
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JTAG-Mode selection:

JTAG
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
Ext_PUR
uce
TEST/SBUTCK R7
336R
3 3 3 3 3
TEST/SBUTCK 2 »RST/SBUTDIO 2 po_fz 2 s k2
| | L 1 a L
DUCC430 JP5 R4 c5 Jp6 Jps
[a4 —
S 0 47k
XIN/PR.6 — S A 2.2nF GND
—
430
0 DNP _ v v _ DUCC430
G o ﬁwj MS876543QI ﬁ
s
= « N g
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1o P1.5 18 1 15 p1S <N 10052 P 21 _P2.a 1
e e R R e N AN Na 2y
foeoasanEs
LSS B2
< ] +f 10f o N 0of D © If external supply voltage:
X R1330R 11111111mm remove R3 and add R2 (@ Ohmd
1=
Mwmmj = gy X M M
a884 qQ 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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Jy TEXAS
INSTRUMENTS
www.ti.com

69

Hardware

Figure B-25. MSP-TS430RHA40A Target Socket Module, Schematic
Copyright © 2009-2014, Texas Instruments Incorporated

SLAU278T—-May 2009—-Revised September 2014

Submit Documentation Feedback


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLAU278T

MSP-TS430RHA40A

13 TEXAS
INSTRUMENTS

www.ti.com

Connector

JTAG

For JTAG Tool

Connector BOOTST
For Bootstrap Loader Tool

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

Jumper JP2 —
Open to measure current

114
0000000
00000006

—={10 |
00000

0000062

P1
” JTAGC ™ «
Uc ~ ~ o
int - SBU - -

BOOTST

Connector J5
External power connector

- %
L g JPS JPB JP7 JP6 JP5 JP4 GND
0000000000, %
Juzg R4
20 15 11

Figure B-26.

o @ @ o 2 373
o e e Cs 2

2 Ucc
- - - GND

J3 U1l Ji

5 8
Br1
30 ] h @
rRe ® @ IR
cs oV s | I C4 -
Ced 1o C3 R5
FERA000000000 z
B 3T 35 30 c2Rs
@) @TEXAS MSP-TS430RHA40A @)
INSTRUM Rev. 1.8 RoHS

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

MSP-TS430RHA40A Target Socket Module, PCB
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Table B-14. MSP-TS430RHA40A Bill of Materials

Position Ref Des '\éodg_zr Description Digi-Key Part No. Comment
1 C1, C2 0 12pF, SMD0805
2 C5 0 2.2nF, SMD0805
3 C3,C7 2 10uF, 10V, SMD0805 5
4 C4, C6 2 100nF, SMD0805 478-3351-2-ND
5 Cc9 1 470nF, SMD0805
6 D1 1 green LED, SMD0805 P516TR-ND
DNP: headers and receptacles
enclosed with kit. Keep vias free of
7 L, ‘324 I3, 4 10-pin header, TH
DNP: headers and receptacles
enclosed with kit. Keep vias free of
7.1 4 10-pin header, TH
J5, JP1,
JP4, JP5, . Place jumper on 1-2 of JP4-JP9;
8 JP6. JPT. 8 3-pin header, male, TH SAM1035-03-ND Place on 1-2 on JP1
JP8, JP9
9 JP2, JP3 2-pin header, male, TH SAM1035-02-ND place jumper on header
10 Jumper 15-38-1024-ND see Pos 8 an 9
11 JTAG 1 14-pin connector, male, HRP14H-ND
12 BOOTST 0 10-pin con_Pﬁctor, 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 SMD0805 541-330ATR-ND
R2, R3,
16 R5, R6, 2 0 Ohm, SMD0805 541-000ATR-ND DNP:R2, R3, R5, R6
R8, R9,
17 R4 1 47k SMD0805
18 PCB 1 79 x 66 mm
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
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B.14 MSP-TS430DL48

J3 102%3 Ext PWR

RST/NMI
JTAG T " \T
ﬁi l$ C8 @tx GND
a0[C e Tron VCe
1 7 TCK
61 5 IMS
4 3 TDI
2 1 TDO
L14
v ext w
cc c3
int I Pt 1 Foorr]
JP1 J5
JP1Q | Rz, IC51-1387.KS-15186
O0R
T (o)
IO 1 "roorTol P54 (48
+ DI 2t ToimeLk P53 2L
C7T= C5 IMS 31 s P52 |22
10uF/10v 100N RETINGI 5] TSK Como 7 v
3| RST/NMI P20 (3 cc
&NpL Dbvec P21 33 1 ) ¢ int
Q1,C1,C2 GND : . N[5 Bvss P22 3% o= =2 ext in
not assembled Xour 9] XN P23 a0 T s o
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Document Number: REV:
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Figure B-27. MSP-TS430DL48 Target Socket Module, Schematic

SLAU278T-May 2009-Revised September 2014

Hardware

72

Submit Documentation Feedback

Copyright © 2009-2014, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLAU278T

13 TEXAS

INSTRUMENTS
www.ti.com MSP-TS430DL48
Connector JTAG Connector BOOTST
For JTAG Tool For Bootstrap Loader Tool

—=5 10 | )
Q@1 0o Jumper JP2
®: 0RO 1-2 (int): Power supply via JTAG interface

2-3 (ext): External power supply

Jumper J5 _ |

JT BOOTST,
Open to measure current A o u

int

Veeo
ext
Connector J3 _| 48 D1
External power connector LED connected to P1.0
Jumper JP2 to "ext" 000000000000 | 1
000000000000
U1 | Jumper J4
Open to disconnect LED

000000000000
Q000Q00C0000

\Orient pin 1 of MSP430 device
Figure B-28. MSP-TS430DL48 Target Socket Module, PCB
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Table B-15. MSP-TS430DL48 Bill of Materials

Pos. Ref Des '\éo' per Description Digi-Key Part No. Comment
oard
1 C1, Cc2 0 12pF, SMDO0805 DNP
2 C4,C7 2 10uF, 10V, Tantal Size B 511-1463-2-ND
3 C3,C5 2 100nF, SMD0805 478-3351-2-ND
4 c8 1 10nF, SMD0805 478-1383-2-ND
5 D1 1 yellow LED, TH, 3mm, T1 511-1251-ND
DNP: Headers and
receptacles enclosed with
6 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
7 J3, JP1, JP2 2 3-pin header, male, TH SAM1035-03-ND JP1. Pos 1-2. DNP: JP2
J4, 35 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 RY, 2 0 Q, SMD0805 541-000ATR-ND DNP: R6, R7
15 R5 1 47k Q, SMD0805 541-47000ATR-ND
Socket: IC51-1387 KS- . S
16 Ul 1 15186 Manuf.: Yamaichi
17 PCB 1 58 x 66 mm 2 layers
Adhesive _ . . for example, 3M Bumpons | Apply to corners at bottom
18 Plastic feet 4 6mm width, 2mm height Part No. SJ-5302 side
19 MSP430 2 MSP430F4270IDL DNP: Enclosed with kit
supplied by TI
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B.15 MSP-TS430RGZ48B
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= PL.@ MSP430F 534X
gocket: . MSP430: Target-Socket MSP-TS430BRGZ48B
GND QFN11T048-008_A101121 for F534x
TITLE: MSP-TS430RGZ48B

Document Number:
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Date: 10/15/2010 11:44:25 AM
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Figure B-29. MSP-TS430RGZ48B Target Socket Module, Schematic
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Connector JTAG
For JTAG Tool

Jumper JP3

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

Connector BOOTST
For Bootstrap Loader Tool

)

JTAG

ang

20N
5 @

| Connector J5

Jumpers JP5 to JP10 . 800TST External power"con"nector
Close 1-2 to debug in Spy-Bi-Wire mode T 3333 23 zz gﬁ . Jumper JP3 to "ext
Close 2-3 to debug in 4-wire JTAG mode | sBijiqtalalatele A — —_
MRS B N O S ORD000000000007 ™~ Jumper JP1
48 42 37
oz C84
it mimm Open to measure current
9P Te IR0z I (voo)

Orient Pin 1 of MSP430 device ——— S 53
Os 0

o Q Yy} Q o

® Cnéan (rrY} ()

o eo00 ®

L J °o® °o® =- @

o n E:E s:i cii|®

® o® °o® S(J

® ci1n o000 ®

®| R8 o = 0000 [ ]

®| R1 o000 )

e O cn7 Hcgm T o Clamshell M@

@ = =R~ (@]

Jumper JP2 | B 2 mmee @TEXAS
Open to disconnect LED — | 20 o, INSTRUMENTS

13 18 24
000000000000

D1 —&—*"

©

LED connected to P1.0

Figure B-30. MSP-TS430RGZ48B Target Socket Module, PCB
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Table B-16. MSP-TS430RGZ48B Bill of Materials

Position Ref Des '\éodg_zr Description Digi-Key Part No. Comment
C1, C2 0 12pF, SMD0805 DNP
C3,C4 0 47pF, SMD0805 DNP
Ce, C7,
3 C12 3 10uF, 6.3V, SMD0805
C5, C11,
4 C13, C14 4 100nF, SMD0805 311-1245-2-ND
Cc8 1 2.2nF, SMD0805
C9 1 470nF, SMD0805 478-1403-2-ND
D1 1 green LED, SMD0805 P516TR-ND
I1. 32 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
J4 .
ND (Receptacle) solder:
9 J5 1 3-pin header, male, TH
j:zg ‘;E? place jumpers on pins 2-3 on JP5,
10 JPB’ \]P9' 7 3-pin header, male, TH | SAM1035-03-ND JP6, JP7, JP8, JP9, JP10 place
Jl510 ! jumpers on 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 %ﬁp'” connector, male, | pp144-ND
14 BOOTST 0 _}%—pln 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
) http://www.ettinger.de/Ar
17 ('jrl‘:;'t":‘)“g% 0 Insulating disk to Q2 t_Detail.cfm?ART_ART
NUM=70.08.121
18 R3, R7 2 330 Q, SMD0805 541-330ATR-ND
R1, R2,
R4, R6,
19 RS, 3 0 Ohm, SMD0805 541-000ATR-ND DNP: R6, R8, R9, R10, R11,R12
R9,R10,
R11, R12
20 RS 1 47k Q, SMD0805 541-47000ATR-ND
Socket: QFN11T048- . -
21 Ul 1 008_A101121 RGZ48 Manuf.: Yamaichi
22 PCB 1 81 x 76 mm 2 layers
. . for example, 3M
Adhesive Approximately 6mm ! ) .
23 plastic feet 4 width, 2mm height ggg;pons Part No. SJ Apply to corners at bottom side
24 MSP430 2 MSP430F5342IRGZ DNP: enclosed with kit, supplied by Tl
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JTAG JTAG-Mode selection:
41 |13 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
“8l- Z17 TCKISBWTCK
61 5 TMS 3%2%1%
w w “__..W_O\wm<<._.U_O -
v ext |=w 7 vee Ext_PWR
cc .
int |__._
J1
Swi1 JP5 JP6 JP7 JP8
2 TEVQ11 3 3 3 3
} - DNP m_ﬁm P. QHUOM_EN PJ.1/TD m_ﬁw PJ.2/TMS 2
P1 1 1 1 1
g R = Loy |
| KT 77K .
= %7% n 1.1nF GND n DNP
25 c9
c3 c4 g ©
- LFGND QUARYS, al £ | >
GND Em:oqﬁ 100nF =i SR 2% = [es}oyp—sFECND
DNPLT— \%J T - C Cc6
— b 5P
c1 [EXIN HEXOUT H Em:oqﬁ 100nF
I | EXQUT HEXIN 2P
DNP 39 | 14 | 4l NG c8 |ﬁ
connection by via WWGSW32WMWM.@ GND
|| | = S | < < < 2 | )
p————AVSS BOOTST DNP
= =
ORTR2 o 885285283358 e [E
2L 07 _TEST/SBWTCK1 7] T8 BNp
+ —DVSS oot SRR E L P2.1 5 6
ORRI3 — TGN ST e Sv2 L[ 4 b
N - 1 P10 11 1 p1o s 9 36 Dvss |36_DVSS12 P2.0 o 12 °
—CR 2 2 P11 21 27p14 35_pag |25 P46 11
= of 3 P12 37 Spi2 S pae 3¢ Pas 10 DNP
f H 4 P30 4 P30 33 paa| 33 P44 9 RST/SBWTDIO
R14DNP 5 P31 5 | 5p31 U1 32 P17 |32 P17 8
6 P32 61 6p32 31 P16 |21 P16 T
P33 I 77p33 30p37 (30 P37 6
X R11DNP 8 P47 8 1 gpaz 29 P36 [-22 P36 5
9_P13 9 1 9p13 vo  286P35|-28 P35 4 L
D3 o] m w“ m 10_P1.4 Sa 27 _P3.4 wm ww m w G
red (DNP) JP1M 2 PJ.O/TDO 12 “Wwwuw el MM mewwm 25 p21 1 If external supply voltage:
sva - W m - | remove R3 and add R2 (0 Ohm)
™ RI0DNP B Sl e NS
DN N o D._P,Dn P_D._.I R,P,
yellow (DNP) eER2QTNRI
JP10
PR MSP-TS430RGZ48C
X R1 330R T a -
P! o
D1 N Mm Target Socket Board for MSP430FR58xx, FR59xx IRGZ
green ﬁ |\ o3
L JP9 a=9 p TITLE: MSP-TS430RGZ48C
GND SqAg N gg NWO
olalola] 5188 Al A H AR Document Number: REU:
o] ] <t 10| co| | 0| | 2= 1.2
®
>
@ Date: 9/3/2014 2:31:23 PM Sheet: 1/1
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| Connector J2
GND% External power connector

Jumper J1 to "ext"

LEDs connected to
P1.0, P1.1, P1.2 via
JP9, JP10, JP11
(only D1 assembled)

1 Orient Pin 1 of MSP430 device

T Switchsw2

Connected to P1.3

Connector JTAG Connector BOOTST
For JTAG Tool For Bootstrap Loader Tool
=
Jumpers JP3 to JP8 ] " e 2]
Close 1-2 to debug in Spy-Bi-Wire mode O |<E [T 5 O
Close 2-3 to debug in 4-wire JTAG mode - — | 8
J1 TCK TMS IDI TDO Eﬁr
ext[ = |°JTAG = :
Jumper J1 ACSEN . Vee
1-2 (int): Power supply via JTAG interface int(=1-sBwW (e [ JF [« ¥ [«)F []F {70 ¢ TexAas
2-3 (ext): External power supply _ g8 Jp7 Jrs Jp5 Jpa p3 N7 INSTRUMENTS GND
ﬂ‘“ DO RSTISBWIDIO”  \-TESTISBWTCK J2
RVee=a)g
Jumper JP1 y S3m PEEEEERREEEE MSP-TS430RGZ48C
Open to measure current 26 1% Rev. 1.2 RoHS
TP1
Jumper JP2 — —
Analog/digital power 25 g Clamshell g GND
) — a| 10
&) B8] ~ - 9
(=) ] [x) o o o
30 (e o] 3050a0
&) O] —p O
o & 5Eﬂ 2R
o) | o)
&) — &)
35 (e O O o] T ° .
Switch SWA1 o] QFN11T048-008 A101121 e 5% 5
Device reset ut 20 45 @
TR2 HEEEEEEEEEEH 22
GND § -84 -4-14 =
2 Y smmEs -§-3-§-|
RESET A £38%
cE| |8 2| [BC
O slis sls

\6‘\ HF ands LF oscillators with capacitors
and resistors to connect pinheads

Figure B-32. 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-17. 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
JP1, JP2, JP9 2-pin header, male, TH SAM1035-02-ND Place jumper on header
JP10, JP11 2-pin header, male, TH SAM1035-02-ND DNP
J1, JP3, JP4, JP5, 7 3-pin header, male, TH SAM1035-03-ND Place jumpers on pins 2-3
JP6, JP7, JP8
J2 1 3-pin header, male, TH SAM1035-03-ND
JP1, JP2, JP9, J1, 10 Jumper 15-38-1024-ND Place on: JP1, JP2, JP9, J1, JP3, JP4, JP5, JP6,
JP3, JP4, JP5, JP7,JP8
JP6, JP7, JP8
7 R2, R3, R5, R6, 9 DNP, 0805 DNP
R8, R9, R10, R11,
R14
R12, R13, R7 3 OR, 0805 541-000ATR-ND
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, CSMDO0805 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-11L05R 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
20ppm, 12.5pF) free of 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 Ul 1 MSP430FR5969IRGZ DNP: enclosed with kit. Is supplied by TI.
21 D1 1 green LED, DIODE0805 P516TR-ND
22 D3 1 red (DNP), DIODE0805 DNP
23 D2 1 yellow (DNP), DIODE0805 DNP
24 TP1, TP2 2 Testpoint DNP, keep pads free of solder
25 Rubber stand off 4 Buerklin: 20H1724 apply to corners at bottom side
26 PCB 1 79.6 x 91.0 mm MSP-TS430RGZ48C 2 layers, black solder mask
Rev. 1.2
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B.17 MSP-TS430PM64
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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-33. MSP-TS430PM64 Target Socket Module, Schematic
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Connector JTAG Connector BOOTST
For JTAG Tool For Bootstrap Loader Tool

1@
00O 6!
00062

—J14
POeeOeO!
PPeeeeO:? |

R1@ R11
BOOTST
= Connector J5
€3 cs RI RS uce / External power connection

; ] " :
Open J6 if XTCLK _ Ri4 Ry GND (@IS Remove R8 and jumper R9
LCD connected o n oy (@)
n
Open to measure current R2 R ©cooo

. 0000000000000 000 o

ol 64 iz 9 og

Jumper J6 s 1O (=)

Open to disconnect LED ¥ o | L e g O,

o 000000 (=)

Rz 0] 00000 o

/I{Q/O 00000 o

Orient Pin 1 of — c2m B igls 4 o4 odo o
. og9 o

MSP430 device : o| o 888 89¢ =)

. o (2] 8 0o (o] 8 (=)

| [o|[@ 690 °ds [0

ol |© * 00000 (=]

o | 00000 ()

G lo 000000 o
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08 17 . s

J2 32
0000000000000 000

Figure B-34. MSP-TS430PM64 Target Socket Module, PCB
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Table B-18. MSP-TS430PM64 Bill of Materials

Pos. Ref Des I\I{%Oo.aﬁzr 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

7 J1, 32,33, 34 0 16-pin header, TH kit.Keep vias free 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 3(?21 72/'8'?(?')203/(3'}2;%8:1\1/2-;1;’: DNP: Keep vias free of solder
15 R3 1 330 Q, SMD0805 541-330ATR-ND
R1, R2, R4,
16 |RO.RIORIL| 3 |00, SMDORS 541.000ATR-ND DNP: R4, RE, RT. R, RI0,
R12, R13,
R14
17 R5 1 47k Q, SMD0805 541-47000ATR-ND
18 U1l 1 Socket: 1C51-0644-807 Manuf.: Yamaichi
19 PCB 1 78 x 75 mm 2 layers
20 SFigrk]Jctj)gfrf 4 select appropriate gzgly to corners at bottom
o | wseaso |z el DN, Eloed i i
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000 |2
JTAG 1 ol N |2
14713 GND - e
a21 1 RST/NMI
10l 9 VCC
7 TCK/SBWTC!
61 5 TMS
4 3 DI GND
2 1 TDO/SBWTDI o
Vee 3 CC430
ext _|]2 _H_ R6
int l=| 330R
JP3 A 3 47k C3 5 3 3 3
->. > .
) JIAG > TEST/SBWTCK 220 2 o 1 2 K
HeH sew>JQ— — T A | Jl i C 1 D 1 E 1 F
JP2 R JP4 JP5 DNPGND JP6 JP7 JP8 JP9
VCCa3p .
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+ ~t| el ol [cof o] st|erf v =[] o
omll — Ow OB O[] O[O O[OS <
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]| [] o=
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Nk 1| pe.a/ucsesorsucsasct = & cbLs/TeecLk/caout/szs | 48 481 3 «]4  RST/SBWTDIO
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Jumper JP3
1-2 (int): Power supply via JTAG interface
Connector JTAG 2-3 (ext): External power supply
For JTAG Tool
Dim; 78 x 75m : . Connector BOOTST
Jumpers JP4 to JP9 | (@) _ For Bootstrap Loader Tool
Close 1-2 to debug in Spy-Bi-Wire mode nt /_ext
Close 2-3 to debug in 4-wire JTAG mode R11R14 BOOTST)
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Figure B-36. MSP-TS430PM64A Target Socket Module, PCB

SLAU278T—May 2009—Revised September 2014 Hardware 85
Submit Documentation Feedback
Copyright © 2009-2014, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLAU278T

MSP-TS430PMG4A

13 TEXAS
INSTRUMENTS

www.ti.com

Table B-19. MSP-TS430PMG64A Bill of Materials

Pos. Ref Des N, (957 Description Digi-Key Part No. Comment
Board
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.
6 |J1,J2 33,34 0 16-pin header, TH Keep vias free of solder.
SAM1029-16-ND : Header
SAM1213-16-ND : Receptacle
J5, JP3, JP4,
JP5, JP6, .
7 JP7. P8, 8 3-pin header, male, TH SAM1035-03-ND
JP9
JP1, JP2 2-pin header, male, TH SAM1035-02-ND Place jumper on header
Jumper 15-38-1024-ND Place on: J6, J7
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, R6 2 330 Q, SMD0805 541-330ATR-ND
R1, R2, R5,
R7, R9, R10, DNP: R5, R7, R9, R10, R11,
14 R11, R13, 2 0 Q, SMD0805 541-000ATR-ND R13, R14
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 Rubber stand 4 select appropriate Apply to corners at bottom
off side
19 | MSP430 2 MSP430F4152IPM DNP: Enclosed with kit

supplied by TI
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B.19 MSP-TS430PM64D
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Figure B-37. MSP-TS430PM64D Target Socket Module, Schematic
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Connector JTAG Connector BOOTST
For JTAG Tool For Bootstrap Loader Tool
Jumpers JP5 to JP10 __| g O
Close 1-2 to debug in Spy-Bi-Wire mode a2 ||@ awn
Close 2-3 to debug in 4-wire JTAG mode ——— — 3T
z8 B =14
Jumper JP1— ~ext SBW->~ [AESENESERY] Disconnect JP3 and 8
1-2 (int): Power supply via JTAG interface \EEI_in’C JTAG->" : : : : : . JPjPZeEEeBBSESE o Eo_
2-3 (ext): External power supply | B a—— rle) &% 0 d>
11 p  GEEEEE B B, EREge
BEEEEEEEEREEEEEEH] P1'2.,a’
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g GND
&E]% _ Ja] | Switch SW2
Jumper JP2—— 3 g% u1 322@ Connected to P1.3
Open to measure current a)g Clamshell <o ol
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Connector J5— o) o g@ Device reset
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alQ J =)
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‘0 . o o TOPZ ™ Orient Pin 1 of
O HEEEEEEEEEEEEEEE] GND O MSP430 device
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Figure B-38. MSP-TS430PM64D Target Socket Module, PCB
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Table B-20. MSP-TS430PM64D Bill of Materials

Pos. | Ref Des N, [067 Description Digi-Key Part No. Comment
Board
1 PCB 1 90x96 mm MSP-TS430PM64D Rev. 1.0 2 layers, 90x96mm, white
solder mask
BSL 10-pin connector, male, TH HRP10H-ND DNP, keep vias free of solder
D1 Green LED, HSMG-C170, 516-1434-1-ND Avago, Farnell 5790852
DIODE0805
D2, D3 LED, DIODE0805
5 JP2, JP3, 2-pin header, male, TH SAM1035-02-ND place jumper on header
JP4
6 JP1, JP5, |7 3-pin header, male, TH SAM1035-03-ND place jumpers on pins 2-3
JP6, JP7,
JP8, JP9,
JP10
R1 330R, 0805 541-330ATR-ND
R5, R6 330R, 0805 541-330ATR-ND
R2, R3, 4 OR, 0805 541-0.0ATR-ND
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 Ce6, C7, 4 100nF, CSMDO0805 311-1245-2-ND
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 14-pin connector, male, TH HRP14H-ND
19 U1l Socket 1C51-0644-807 Manuf.: Yamaichi
20 U1l MSP430FR4133IPM DNP: enclosed with kit. Is
supplied by TI.
21 J5 3-pin header, male, TH SAM1035-03-ND
22 Q1 Microcrystal 32768Hz, MS3V-
T1R (32.768kHz, 20ppm,
12.5pF)
23 Swi1, 2 Panasonic EVQ11 P8079STB-ND DNP, Lacon: 1251459
Sw2
24 Rubber 4 Buerklin: 20H1724 apply to corners at bottom side
stand off
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Jumper JP3
1-2 (int): Power supply via JTAG interface
2-3 (ext): External power supply

Jumper JP1
Open to measure current

Connector JTAG Connector BOOTST
For JTAG Tool For Bootstrap Loader Tool
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Close 2-3 to debug in 4-wire JTAG mode JTAG :. : : : : : m JDi P4
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Figure B-40. MSP-TS430RGC64B Target Socket Module, PCB
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Table B-21. MSP-TS430RGC64B Bill of Materials

Pos.| Ref Des N (967 Description Digi-Key Part No. Comment
Board
C1, C2 0 12pF, SMD0805 DNP
C3,C4 0 47pF, SMD0805 DNP
C6, C7, C10 3 10uF, 6.3V, SMD0805
C5, C11,
4 C13, C14, 5 100nF, SMDO0805 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
I1 32 33 SAM1029-16-ND DNP: Headers and receptacles
10 ' J4’ ’ 0 16-pin header, TH (Header) SAM1213-16- enclosed with kit. Keep vias free of
ND (Receptacle) solder:
11 J5,J6 2 3-pin header, male, TH
jgg j:;? place jumpers on pins 2-3 on JP5, JP6,
12 JP8’ JP9, 7 3-pin header, male, TH SAM1035-03-ND JP7, JP8, JP9, JP10 place jumpers on
JI510 ’ 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 ITAG 1 _:IL_4H-p|n connector, male, HRP14H-ND
16 BOOTST 0 .1r0H'pm connector, male, "DNP Keep vias free of solder"
Micro Crystal MS3V-T1R
17 Q1 0 Crystal 32.768kHz, C(Load) = DNP: Q1 Keep vias free of solder
12.5pF
Q2: 4MHz Buerklin: . .
18 Q2 0 Crystal 78D134 DNP: Q2 Keep vias free of solder
Insulatin http://www.ettinger.de/Art
19 disk to Q% 0 Insulating disk to Q2 _Detail.cfm?ART_ARTNU
M=70.08.121
20 R3, R7 2 330 Q, SMD0805 541-330ATR-ND
R1, R2, R4,
21 SQGRRl% 3 0 Ohm, SMD0805 541-000ATR-ND DNP: R6, R8, R9, R10, R11,R12
R11, R12
22 R5 1 47k Q, SMD0805 541-47000ATR-ND
Socket: QFN11T064-006- . S
23 Ul 1 N-HSP Manuf.: Yamaichi
24 PCB 1 85 X 76 mm 2 layers
. . for example, 3M
Adhesive Approximately 6mm ! ) .
25 plastic feet 4 width, 2mm height géj(r)nzpons Part No. SJ Apply to corners at bottom side
26 D3,D4
27 MSP430 2 MSP430F5310 RGC DNP: enclosed with kit, supplied by TI
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B.21 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-41). 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-41. MSP-TS430RGC64C Target Socket Module, Schematic
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Jumper JP3
1-2 (int): Power supply via JTAG interface
2-3 (ext): External power supply

Connector JTAG
For JTAG Tool

Jumper JP1
Open to measure current

Connector BOOTST
For Bootstrap Loader Tool

[

Jumpers JP5 to JP10 __| oW (=
Close 1-2 to debug in Spy-Bi-Wire mode TG E o

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

Orient Pin 1 of MSP430 device __|

D1
a |1
LED connected to P1.0 g , é”!d o B o
5 == 7]2’;; a8 8 s @

Jumper JP2

| T

e 8 8 8 8 = 8|

® % = T

JTAG

vee o
6w & mom om |

vl & x & w7

w |6dre
@ OldfE[= a =

R12 RNt

ol
CRCO T

MSP-TS430RGC64

s
dsnoN-1 e
n

ol
croliTll

-

ER

32

f€fe = 5 = 8 &

NHETH0

Open to disconnect LED

Connector J6
External power connector
to supply DVIO

Jumper JP4

« For F524x devices, close.

« For F522x, F523x, and F525x devices,
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
damage the chip.

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

IMPORTANT NOTE:

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

Figure B-42. MSP-TS430RGC64C Target Socket Module, PCB
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Table B-22. 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 thd CAP, SMD, Ceramic, 0805 DNP C3 C4
4 3 C5,C7,C10 | 10uF CAP, SMD, Ceramic, 0805
5 5 C8 C6 C13-15 | 100nF CAP, SMD, Ceramic, 0805 Digi-Key: 311-1245-2-ND
5 5 C8 2.2nF CAP, SMD, Ceramic, 0805
6 1 C9 470nF CAP, SMD, Ceramic, 0805 Digi-Key: 478-1403-2-ND
7 1 C16 4.7uF CAP, SMD, Ceramic, 0805
8 1 D1 Green LED LED, SMD, 0805
DNP: headers and
receptacles enclosed with
9 4 J1-34 16-pin header Pin header 1x16: Grid: 100mil kit. Keep vias free of
(2.54 mm) solder.
: Header SAM1029-16-ND
: Receptacle SAM1213-16-ND
. Pin header 1x3: Grid: 100mil
10 2 J5, J6 3-pin header, male, TH (2.54 mm) SAM1035-03-ND
JP5, JP6, JP7, . Pinheader 1x3: Grid: 100mil . .
11 P8, JP9, JP10 3-pin header, male, TH (2.54 mm) place jumpers on pins 2-3 | SAM1035-03-ND
12 JP3 3-pin header, male, TH Pin header 1x3: Grid: 100mil place jumper on pins 1-2 | SAM1035-03-ND
(2.54 mm)
13 JP1,JP2, JP4 | 2-pin header, male, TH (Pz'"s'ien?dm?' 1x2; Grid: 100mil | 1yace 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
15 | 1 ITAG 2x7Pin,Wanne Header, THD, Male 2x7 Pin, HRP14H-ND
Wanne, 100mil spacing
6 | 0 BOOTST | 2x5Pin,Wanne Header, THD, Male 2x5 Pin, DNP
Wanne, 100mil spacing
CRYSTAL, SMD, 5x3MM, .
17 1 Q1 26MHz/ASX53 26MHz Only Kit.
18 0 Q2 26MHz/ASX53 CRYSTAL, SMD, 5x3MM, 300-8219-1-ND
26MHz
DIODE, SMD, SOD123, .
19 1 D3 LL103A Schottky Buerklin: 2453406
20 2 R3, R7 330 Ohm, SMD0805 541-330ATR-ND
21 1 R5 47k Ohm, SMD0805 RES, SMD, 0805, 1/8W, x% 541-47000ATR-ND
R1, R2, R4, .
22 R6, R8, R9, | 0 Ohm, SMD08O05 RES, SMD, 0805, 1/8W, x% | R0 R0 R RORI0 541 000aTR-ND
R10, R11, R12 !
23 1 U1 Socket: QFN11T064-006-N- Manuf.: Yamaichi
HSP
IC, MCU, SMD, 9.15x9.15mm
24 2 MSP430 MSP430F5229IRGCR Thermal Pad with Socket
25 | 4 | Rubberstand | o o stand off apply to corners at bottom | g i 2011724
off side
26 1 PCB 84 x 76 mm 84 x 76 mm
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B.22 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-43. MSP-TS430RGC64USB Target Socket Module, Schematic
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Jumper JP3 Jumper JP1
1-2 (int): Power supply via JTAG interface Open to measure current
2-3 (ext): External power supply
USB1
Connector JTAG USB connector
For JTAG Tool =
S| seesce|E _|_— Connector J5
® ———— External power connector
SBU ->A N8B 58 . Jumper JP3 to "ext"
Jumpers JP5 to JP10 “:':::::: E
Close 1-2 to debug in Spy-Bi-Wire mode ITAG —yele/eejeje
Close 2-3 to debug in 4-wire JTAG mode @eeeeee
64 =
-
Orient Pin 1 of MSP430 device —f8k o & © 3 gg 48
:H |C[6| J QFN11T@64-806 :
() o7 Cﬂ Q X Q [ J
® rcH + Coooes ®
o n @2 . .. o
o1 | [ = ] A P &
LED connected to P1.0 i Nmi-l set el o ;g’
cosese ®
Jumper JP2 °wé__w Qo  Ccce ° g
Open to disconnect LED T~ 2 il Clanshell B2 Sie
ox T © oz He
371\g 17 32 32 o g
7 2 DO00000000000000
o O O O
P e e $MSP-TS430RGC64USB
@ Egﬁgﬁg y@g p@# Rev.: 1.3 RoHS @

Figure B-44. MSP-TS430RGC64USB Target Socket Module, PCB
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Table B-23. MSP-TS430RGC64USB Bill of Materials

No. Per

Pos. Ref Des Board Description Digi-Key Part No. Comment
1 C1, C2 0 12pF, SMD0805 DNP: C1, C2
1.1 C3,C4 2 47pF, SMD0805
2 C6, C7 2 10uF, 6.3V, Tantal Size B 511-1463-2-ND
C5, C11,
3 C13 C14 4 100nF, SMD0805 311-1245-2-ND
3.1 C10, C12 0 10uF, SMD0805 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
receptacles enclosed with kit.
7 131,323, 34 4 16-pin header, TH Keep vias free of solder.
SAM1029-16-ND : Header
SAM1213-16-ND : Receptacle
8 J5 1 3-pin header, male, TH SAM1035-03-ND
JP5, JP6,
9 JP7, JP8, 6 3-pin header, male, TH SAM1035-03-ND place jumpers on pins 2-3
JP9, JP10
10 JP:\L],P\lPZ, 3 2-pin header, male, TH SAM1035-02-ND place jumper on header
11 JP3 1 3-pin header, male, TH SAM1035-03-ND place jumper on pins 1-2
Place on: JP1, JP2, JP3,
12 10 Jumper 15-38-1024-ND JP4, JP5, JP6, JP7, JP8,
JP9, JP10
13 JTAG 1 14-pin connector, male, TH HRP14H-ND
Q1: Micro Crystal MS1V-T1K DNP: Q1
14 Q1 0 Crystal 32.768kHz, C(Load) = o N
Keep vias free of solder
12.5pF
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, SMD0805
18 RS 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 Rubber stand 4 Buerklin: 20H1724 a_pply to corners at bottom
off side
22 | MSP430 2 MSP430F5509 RGC DNP: enclosed with kit. Is
supplied by TI
Insulatin http://www.ettinger.de/Art_De
23 ) 9 1 Insulating disk to Q2 tail.cfm?ART_ARTNUM=70.0
disk to Q2
8.121
27 C33 1 220n SMD0603 Buerklin: 53D2074
28 C35 1 10p SMD0603 Buerklin: 56D102
29 C36 1 10p SMD0603 Buerklin: 56D102
30 C38 1 220n 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
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Table B-23. MSP-TS430RGC64USB Bill of Materials (continued)
Pos. Ref Des N, [Pl Description Digi-Key Part No. Comment
Board
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 R13R,1I215, 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 uUsB1 1 USB_RECEPTACLE FARNELL: 117-7885
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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-45. MSP-TS430PN80 Target Socket Module, Schematic
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Jumper JP2
Open to measure current
Connector BOOTST
Connector JTAG For Bootstrap Loader Tool
For JTAG Tool

D1
LED connected to pin 12

Jumper J6 __|
Open to disconnect LED

Orient Pin 1 of __|
MSP430 device

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

Connector J5
External power connector
Jumper JP1 to "ext"

Figure B-46. MSP-TS430PN80 Target Socket Module, PCB
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Table B-24. MSP-TS430PN80 Bill of Materials

Pos. Ref Des N, (957 Description Digi-Key Part No. Comment
Board
1 C1, C2 0 12pF, SMD0805 DNP: C1, C2
DNP: Only recommendation.
11 C3,C4 0 47pF, SMD0805 Check your crystal spec.
2 C6, C7 1 10uF, 10V, Tantal Size B 511-1463-2-ND
3 C5 1 100nF, SMDO0805 478-3351-2-ND
4 Cc8 1 10nF, SMD0805 478-1383-2-ND
5 D1 1 green LED, SMD0603 475-1056-2-ND
DNP: Headers and
receptacles enclosed with
6 J1, 32,33, 34 0 25-pin header, TH kit.Keep vias free of solder.
SAM1029-20-ND : Header
SAM1213-20-ND : Receptacle
J5, JP1 3-pin header, male, TH SAM1035-03-ND
J6, JP2 2-pin header, male, TH SAM1035-02-ND Place jumper on header
9 3 Jumper 15-38-1024-ND glace on: J6, JP2, JP1/Posl-
10 JTAG 1 14-pin connector, male, TH HRP14H-ND
11 BOOTST 0 10-pin connector, male, TH DNP: Keep vias free of
solder
Q1: Micro Crystal MS1V-T1K . .
12 01, Q2 0 Crystal 32.768kHz, C(Load) = DNP: Keep vias free of
solder
12.5pF
13 R3 1 560 Q, SMD0805 541-560ATR-ND
R1, R2, R4, .
14 | R6, R7,R10, 2 0 Q, SMD0805 541-000ATR-ND Dl R4 RO, R7, R10, 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
Adhesive - . . for example, 3M Bumpons Apply to corners at bottom
18 Plastic feet 4 6mm width, 2mm height Part No. SJ-5302 side
DNP: Enclosed with kit
19 MSP430 2 MSP430FG439IPN supplied by TI
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Figure B-47. MSP-TS430PN80A Target Socket Module, Schematic
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Figure B-48. MSP-TS430PN80A Target Socket Module, PCB
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Table B-25. MSP-TS430PNS8OA Bill of Materials

Position Ref Des '\éodg_zr 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 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
I1.32. 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
ng jgg place jumpers on pins 2-3 on JP5,
12 P8 P9 7 3-pin header, male, TH | SAM1035-03-ND JP6, JP7, JP8, JP9, JP10 place
JF”lO ’ jumpers on 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 %ﬁp'” connector, male, | pp14p-ND
16 BOOTST 0 _}%—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: 4MHz Buerklin: . .
18 Q2 0 Crystal 78D134 DNP: Q2 Keep vias free of solder
) http://www.ettinger.de/Ar
19 ('jrl‘:;'t":‘)“g% 0 Insulating disk to Q2 t_Detail.cfm?ART_ART
NUM=70.08.121
20 D3,D4 LL103A Buerklin: 2453406
21 R3, R7 330 Q, SMD0805 541-330ATR-ND
R1, R2,
R4, R6,
22 R8, 3 0 Ohm, SMD0805 541-000ATR-ND DNP: R6, R8, R9, R10, R11,R12
R9,R10,
R11, R12
23 R5 1 47k Q, SMD0805 541-47000ATR-ND
24 ul 1 Socket:IC201-0804-014 Manuf.: Yamaichi
25 PCB 1 77 x 91 mm 2 layers
. . for example, 3M
26 Adh_eswe 4 Approxmately _6mm Bumpons Part No. SJ- Apply to corners at bottom side
plastic feet width, 2mm height 5302
27 MSP430 2 MSP430F5329IPN DNP: enclosed with kit, supplied by TI
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B.25 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-49. MSP-TS430PN80USB Target Socket Module, Schematic
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Connector

Jumper JP3
1-2 (int): Power supply via JTAG debug interface

JTAG

For JTAG Tool

Jumper JP1 _|
Open to measure current

Jumpers JP5to JP10 | —FFrg

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

Orient Pin 1 of MSP430 device —

D1
LED connected to P1.0

Jumper JP2 —

Open to disconnect LED
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2-3 (ext): External power supply

USB Connector

Connector J5
External power connector
Jumper JP3 to "ext"

Jumper JP4
Close for USB bus powered device

Button S3
BSL invoke

Figure B-50. MSP-TS430PN80USB Target Socket Module, PCB
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Table B-26. MSP-TS430PN80USB Bill of Materials

Pos. Ref Des N, (937 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,
3 C13, Cl14 4 100nF, SMD0805 311-1245-2-ND
3.1 C10, C12 0 10uF, SMD0805 311-1245-2-ND DNP: C10, C12
C8 1 2.2nF, SMD0805
c9 1 470nF, SMDO0805 478-1403-2-ND
D1 1 green LED, SMD0805 P516TR-ND
DNP: headers and
Ji, J2, J3, . receptacles enclosed with
7 34 4 20-pin header, TH SAM1029-20-ND kit. Keep vias free of
solder.
DNP: headers and
receptacles enclosed with
kit. Keep vias free of
7.1 4 20-pin header, TH solder.
SAM1213-20-ND : Header
: Receptacle
8 J5 1 3-pin header, male, TH SAM1035-03-ND
JP5, JP6,
9 e 6 3-pin header, male, TH SAM1035-03-ND Place jumpers on pins 2-3
JP10
10 JP1, JP2 2 2-pin header, male, TH SAM1035-02-ND Place jumper on header
JP4 1 SAM1035-02-ND Ei'gce jumper only on one
11 JP3 1 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
"Q2: 4MHzBuerklin:
15 Q2 1 Crystal 78D134"
16 R3, R7 2 330 Q, SMD0805 541-330ATR-ND
R1, R2, R4,
17 R6, R8, R9, 2 0 Q, SMD0805 541-000ATR-ND DNP: R4, R6, R8, R9, R12
R12
18 R10 1 100 Q, SMD0805 Buerklin: 07E500
18 R11 0 1M Q, SMD0805 DNP
18 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_
23 disk to Q% 1 Insulating disk to Q2 Detail.cfm?ART_ARTNUM
=70.08.121
27 C33 1 220n Buerklin: 53D2074
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Table B-26. MSP-TS430PN80USB Bill of Materials (continued)

Pos. Ref Des ’\éoo",gzr Description Digi-Key Part No. Comment
28 C35 1 10p Buerklin: 56D102

29 C36 1 10p Buerklin: 56D102

30 C38 1 220n Buerklin: 53D2074

31 C39 1 4u7 Buerklin: 53D2086

32 C40 1 0.1u Buerklin: 53D2068

33 D2, D3, D4 3 LL103A Buerklin: 2453406

34 IC7 1 TPD4EO004 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‘??’l%lS’ 0 470R Buerklin: 07E564 DNP

41 R33 1 1k4 Buerklin: 07E612

42 R34 1 27R Buerklin: 07E444

43 R35 1 27R Buerklin: 07E444

44 R36 1 33k Buerklin: 07E740

45 S1 0 PB P12225STB-ND DNP

46 S2 0 PB P12225STB-ND DNP

46 S3 1 PB P12225STB-ND

47 USB1 1 USB_RECEPTACLE FARNELL: 117-7885
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B.26 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-51. MSP-TS430PZ100 Target Socket Module, Schematic
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Figure B-52. MSP-TS430PZ100 Target Socket Module, PCB
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Table B-27. MSP-TS430PZ100 Bill of Materials

Pos. Ref Des '\éo' per Description Digi-Key Part No. Comment
oard
1 C1, Cc2 0 12pF, SMDO0805 DNP
DNP: Only
1b C3,C4 0 47pF, SMD0805 recommendation. Check
your crystal spec.
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 C8 1 10nF, SMD0805 478-1383-2-ND
5 C9 1 470nF, SMD0805 478-1403-2-ND
6 D1 1 yellow LED, TH, 3mm, T1 511-1251-ND
DNP: Headers and
receptacles enclosed with
7 J1, ?]i J3, 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 DINP: Keep vias free of
solder
Q1: Micro Crystal MS1V- . .
13 01, Q2 0 Crystal T1K 32.768kHz, C(Load) = | PN\P: Keep vias free of
solder
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
Socket: 1C201-1004-008 or . _
17 Ul 1 1C357-1004-53N Manuf.: Yamaichi
18 PCB 1 82 x 90 mm 2 layers
Adhesive _ . . for example, 3M Bumpons | Apply to corners at bottom
19 Plastic feet 4 6mm width, 2mm height Part No. SJ-5302 side
20 MSP430 2 MSP430FG4619IPZ DNP: enclosed with kit
supplied by TI
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B.27 MSP-TS430PZ100A
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Figure B-53. MSP-TS430PZ100A Target Socket Module, Schematic
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Jumper JP3
1-2 (int): Power supply via JTAG interface
2-3 (ext): External power supply

Jumper JP1
Connector JTAG Open to measure current
For JTAG Tool
- - \ 10 <
( ';‘uj. Vece JP3 L | mﬁ_;_‘}‘
[af] BA * 0t =2 ]T~—_Connector BOOTST
JTAG et P BOOTST For Bootstrap Loader Tool
J5 J3 il D+ Jp2
GND ] @__Jumper JP2
GND 75 70 65 + 60 &85 51 B
Connector J5 e [ 2 ool Open to disconnect LED
External power connector &a = o E
Jumper JP3 to "ext" @ Rol B B HRe of &1—D1
=5 | 1B &+ o O LED connected to P5.1
wle
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8
o
~N
Ja| 8 - o) a
=R
R12 o] Ha
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Orient Pin 1 of G\ o
MSP430 Device g p— v o
mR2 oo 2
[ & ] Lzl
R1 o
RS A - Lzl
cam [ [ ale
_ 1 5 10 J1_ 15 20 25 _
@ 0000000000000 000000008] @

Figure B-54. MSP-TS430PZ100A Target Socket Module, PCB
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Table B-28. MSP-TS430PZ100A Bill of Materials

Pos. Ref Des N, (937 Description Digi-Key Part No. Comment
Board
1 C1,C2 0 12pF, SMD0805 DNP
DNP: Only
1b C3,C4 0 47pF, SMD0805 recommendation. Check
your crystal spec.
2 C7,C9 2 10uF, 10V, Tantal Size B 511-1463-2-ND
3 e S 3 100nF, SMD0805 311-1245-2-ND
Cc8 10nF, SMD0805 478-1358-1-ND
Cc6 0 470nF, SMD0805 478-1403-2-ND DNP
D1 green LED, SMD0805 67-1553-1-ND
DNP: Headers and
receptacles enclosed with
7 Ji, ?]i J3, 0 25-pin header, TH kit.Keep vias free of solder.
SAM1029-25-ND : Header
SAM1213-25-ND : Receptacle
8 J5 1 3-pin header, male, TH SAM1035-03-ND
10 JP1, JP2 2 2-pin header, male, TH SAM1035-02-ND pPlace jumper on header
11 JP3 1 3-pin header, male, TH SAM1035-03-ND Place jumper on pins 1-2
12 3 Jumper 15-38-1024-ND Place on: JP1, JP2, JP3
13 JTAG 1 14-pin connector, male, TH | HRP14H-ND
14 BOOTST 0 10-pin connector, male, TH DNP: Keep vias free of
solder
Q1: Micro Crystal MS1V- . .
15 Q1, Q2 0 Crystal T1K 32.768kHz, C(Load) = | PN\P: Keep vias free of
solder
12.5pF
16 R3 1 330 Q, SMD0805 541-330ATR-ND
R1, R2, R4,
R6, R7, RS, DNP: R4, R6, R7, R8, R9,
17 RO, R10, 2 0 Q, SMD0805 541-000ATR-ND R10, R11, R12
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 4 layers
Rubber . Apply to corners at bottom
21 standoff 4 Select appropriate side
DNP: Enclosed with kit
22 MSP430 2 MSP430F471971PZ supplied by TI

116 Hardware SLAU278T-May 2009-Revised September 2014

Submit Documentation Feedback
Copyright © 2009-2014, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLAU278T

‘!§|1T§cas
INSTRUMENTS

MSP-TS430PZ100B

www.ti.com

B.28 MSP-TS430PZ100B
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Figure B-55. MSP-TS430PZ100B Target Socket Module, Schematic
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Jumper JP3
1-2 (int): Power supply via JTAG interface
2-3 (ext): External power supply
Connector JTAG Connector BOOTST
For JTAG Tool For Bootstrap Loader Tool
14 | 10
coee00e: ||, Cousys T
© [ XXX XXX ¥ fﬁmﬂ@iu 00000 ©
JTAG R BO0TST
Connector J5 | 15
External power connector [@°° [60000000000000000000000080i:
Jumper JP3 to "ext" e Jq@fe sle] @
° o S%
(] o N
° o S
o o O
° o0 vl 27
® 00000000 @ ® % E
. $ 3 o -
lts} 3
Jumper JP1 | g oF e 3§§ 3:
Open to measure current JPL 0 H 3:: s ®
(] ol ® *%e ac2s (@
° b °
o °
Orient Pin 1 of MSP430 device —— . /9 .
2 e )
SB.N.J;JHG : :// JP11, JP12, JP13
Jumpers JP5 to JP10-] [a’@’a:de ° Connect 1-2 to connect
Close 1-2 to debug in Spy-Bi-Wire mode : : :”‘9: : AUX_VCCX with DVCC
Close 2-3 to debug in 4-wire JTAG mode | [g°g°alrde o or drive AUXVCCx externally
DOCEECS or—1_ D1
TE W“fﬁ%‘] & o 2 LED ted to P1.0
© . eeeeesedd Coooooooooooo“fo,t@ connected to 1.

"~ Jumper JP2
Open to disconnect LED

Figure B-56. MSP-TS430PZ100B Target Socket Module, PCB
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Table B-29. MSP-TS430PZ100B Bill of Materials

Position Ref Des '\éodg_zr Description Digi-Key Part No. Comment
1 C1,C2 0 12pF, SMD0805 DNP
C4, C5,
2 C6, C7, 6 100nF, SMD0805 311-1245-2-ND
C8, C9
3 C10, C26 2 470 nF, SMD0805 478-1403-2-ND
4 C11, C12 1 10 uF / 6.3 V SMD0805 C12 DNP
C13, C14,
5 C16, C18, 6 4.7 uF SMDO0805
C19, C29
6 D1 1 green LED, SMD0805 P516TR-ND
I1. 32 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
j:zg ‘;E? place jumpers on pins 2-3 on JP5,
9 JPB’ \]P9' 7 3-pin header, male, TH | SAM1035-03-ND JP6, JP7, JP8, JP9, JP10 place
Jl510 ! jumpers on pins 1-2 on JP3,
JP1, JP2, . .
10 Ipa 3 2-pin header, male, TH | SAM1035-02-ND Place jumper on header
11 JP1L, 3 4-pin header, male, TH place jumper on header 1-2
JP12, JP13 ' ’
12 13 Jumper 15-38-1024-ND See Pos. 9 and Pos. 10 and Pos. 11
15 JTAG 1 %ﬁp'” connector, male, | pp14H-ND
16 BOOTST 0 _}%—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,
22 o, e 2 0 Ohm, SMD0805 541-000ATR-ND DNP: R4, R6, R8, R10, R11
R11
23 RS 1 47k Q, SMD0805 541-47000ATR-ND
24 Ul 1 Socket: IC357-1004-53N Manuf.: Yamaichi
25 PCB 1 90 x 82 mm 2 layers
. . for example, 3M
26 Adh_eswe 4 Approxmately _6mm Bumpons Part No. SJ- Apply to corners at bottom side
plastic feet width, 2mm height 5302
27 MSP430 2 MSP430F6733IPZ DNP: enclosed with kit, supplied by TI
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Note If the system should be
supplied via LDOI (J6) close JP4

TAG

63V

oonEg g €14
OuF,
sl
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Clo 100nF

c
Dol n: L00nF

L
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PWR3

MSP430. Target-Socket MSP-TS430PZ100C
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Jumper JP3

1-2 (int): Power supply via 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

Jumper JP1
Open to measure current

Connector BOOTST

For Bootstrap Loader Tool

Connector J5
External power connector
Jumper JP3 to "ext"

— If the system should
be supplied via LDOI (J6),
close JP4 and set JP3 to external

_ 2
e [ ] 5
[x] 100 95 90 00 85 80 76
o &35

Orient Pin 1 of MSP430 device —{g} ® o 3
- &
z)
(=) o @) Oy o E
G) = H-1-H
o)., Remm( 4 %
- & E@ g
o), ReEd| + O s
(=)
(=)
o - B ce, oz 5 o
A= |- Sy
(=) i)
6 C
= S
(=) 22 bl
=)
=)
B] 2% 30 354045 50

D1 gﬁloo0OOOOOOOOOOOOOOOOOOOOOES_
— oo
LED connected to P1.0 O D1 R;/E:E]Jpz NMSP-TS438PZ100C O
Rev.: 1.1
Jumper JP2

Open to disconnect LED

Figure B-58. MSP-TS430PZ100C Target Socket Module, PCB
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Table B-30. 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, SMD0805 DNP: C3, C4
2 C6, C7 2 10uF, 6.3V, Tantal Size B | 511-1463-2-ND
C5, C11,
3 C13, C14, 6 100nF, SMDO0805 311-1245-2-ND
C19, C20
3.1 C(13(18Cll72 0 100nF, SMDO0805 311-1245-2-ND DNP: C10, C12,C18, C17
4 Cc8 1 2.2nF, SMD0805 Buerklin 53 D 292
C9 1 470nF, SMD0805 478-1403-2-ND
D1 1 green LED, SMD0805 P516TR-ND
P MR 4 Dspmneaenth  savioszsno | DA hedders and recepacks enclosed
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 .]PJsI,D,]7|‘39, 6 3-pin header, male, TH SAM1035-03-ND place jumpers on pins 2-3
JP10
10 JP1, JP2 2 2-pin header, male, TH SAM1035-02-ND place jumper on header
10.1 JP4 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 1 14-pin connector, male, TH | HRP14H-ND
14 BOOTST 1 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 1 Crystal DNP: Q2 Keep vias free of solder
17 R3, R7 2 330 Ohm, SMD0805 541-330ATR-ND
R1, R2, R4,
18 | R%R& RO 3 10 ohm, SMD08OS 541-000ATR-ND DNP: R6, R8, R9, R10, R11, R12
R12
19 R5 1 47k Ohm, SMD0805 541-47000ATR-ND
20 Ul 1 Socket: IC357-1004-53N Manuf.: Yamaichi
21 PCB 1 79.5x99.5 mm QSVPEOS“OPZIOOC 2 layers
22 Rubber 4 Buerklin: 20H1724 apply to corners at bottom side
stand off
23 MSP430 2 MSP430F643x ‘?Il.\”:: enclosed with kit. Is supplied by
24 C16 1 4.7 nF SMD0603 Buerklin 53 D 2042
26 D3, D4 2 LL103A Buerklin: 2453406
27 JP11 1 4-pin header, male, TH SAM1035-04-ND Place jumper on Pin 1 and Pin 2
28 C15 1 4.7 uF, SMD0805 Buerklin 53 D 2430
29 c21 1 220nF, SMD0805 Buerklin 53 D 2381
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B.30 MSP-TS430PZ100D

D [ E

JTAG JTAG-Mode selection:
14 as 4-wire JTAG: jumpers JP3 to JP8 to position 2-3 GND
B bt K RST/NML et jumpers JP3 to JP8 to position 1-2
Y bt 2 TCK/SBWTCK
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Figure B-59. MSP-TS430PZ100D Target Socket Module, Schematic
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Connector BSL
For Bootstrap Loader Tool

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

Connector JTAG
For JTAG Tool

O 10 {14 ] iwus; — g
000001 00000001 ||/[CZEED
000002 00000002
ot | Jumper JP3 to JP8
Ext BSL JTAG s(con} [o]ojojo Close 1-2 to debug in Spy-Bi-Wire mode
Puwr. - X E PhER Close 3-4 to debug in 4-wire JTAG mode
Vee ISI %32 5555
Connector J2_——— 5 (5) [6600000000000000000000
External power connector GND (@) 50 5 40 35 30
Jumper J1 to “ext” J2
w2 [Ols w[0] %fi Switch SW1
0 evice rese
O [0 o Devi t
GND [0 O/ Rreser
Jumper JP1 gg g
Open to measure current g 8g %
D FDC6 4
N okl e Sy o g
WILC| 00000000 N
Connected to P1.3 [~ &0, (O] © o 2
. o 0,0 090 ol Q
s O 090 09,5 Qo] 3§
@ 093 090 2o
(o] 093 090 o § <
i) o 388 - O 803 o 235
LEDs connected to e gm EG g9 § 2 3 § S g o .
P1.0, P1.1, P1.2 via T 22 °‘° gSo ©%n ge <o | __ Orient Pin 1 of MSP430 device
JP9, JP10, JP11 \ o 00000000 O 2 o]
00000000
(only D1 assembled) E g ) Loo000000 /g §
— O
BzBeE: 9. T o FE o
=t =R =} 5) % | HF an_d LF oscnlatt_)rs with
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Figure B-60. MSP-TS430PZ100D Target Socket Module, PCB
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MSP-TS430PZ100D

Table B-31. 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, 3-pin header, male, TH SAM1035-03-ND place jumpers on pins 2-3
JP5, JP6,
JP7, JP8
J2 3-pin header, male, TH SAM1035-03-ND
R2, R3, R5, OR, 0805 541-0.0ATR-ND DNP
R6, R8, R9
8 R7, R12, 3 OR, 0805 541-0.0ATR-ND
R13
9 C5 1 1.1nF, CSMDO0805 490-1623-2-ND
10 |C3,C7 2 1uF/10V, CSMDO0805 490-1702-2-ND
11 C12 1 1uF/10V, CSMD0805 490-1702-2-ND DNP
12 R4 1 47k, 0805 541-47KATR-ND
13 | C4, Cs, 4 100nF, CSMDO0805 490-1666-1-ND
C10, C11
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 Cl4 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, CSMDO0805 DNP
C9
21 SW2 1 EVQ-11L05R P8079STB-ND DNP
22 SW1 EVQ-11L05R P8079STB-ND DNP
23 | J3, 34, 35, 4 25-pin header, TH DNP: headers and receptacles enclosed
J6 with kit. Keep vias free of solder.
SAM1029-25-ND : Header
24 | J3, 4, 35, 4 25-pin receptacle, TH DNP: headers and receptacles enclosed
J6 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, DIODE0805 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-61. MSP-TS430PZ5x100 Target Socket Module, Schematic
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Figure B-62. MSP-TS430PZ5x100 Target Socket Module, PCB
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Table B-32. MSP-TS430PZ5x100 Bill of Materials

Pos. Ref Des N, [P Description Digi-Key Part No. Comment
Board
1 C1, Cc2 0 12pF, SMDO0805 DNP
DNP: Only recommendation.
1b c3,C4 47pF, SMD0805 Check your crystal spec.
2 C6, C7 2 10uF, 10V, Tantal Size B 511-1463-2-ND
C5, C10,
3 C11, C12, 4 100nF, SMD0805 311-1245-2-ND DNP: C12, C14
C13,C14
C8 2.2nF, SMD0805 DNP
Cc9 470nF, SMDO0805 478-1403-2-ND
D1 green LED, SMD0805 67-1553-1-ND
DNP: headers and
receptacles enclosed with kit.
7 J1, 32, 33, J4 0 25-pin header, TH Keep vias free of solder.
SAM1029-25-ND : Header
SAM1213-25-ND : Receptacle
8 J5 1 3-pin header, male, TH SAM1035-03-ND
JP5, JP6,
9 JP7, JP8, 6 3-pin header, male, TH SAM1035-03-ND Place jumpers on pins 2-3
JP9, JP10
10 JP1, JP2 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, JP5,
12 9 Jumper 15-38-1024-ND JP6. JP7, P8, JPY, JP10
13 JTAG 1 14-pin connector, male, TH HRP14H-ND
14 BOOTST 0 | 10-pin connector, male, TH DINP: Keep vias free of
solder
Q1: Micro Crystal MS1V-T1K . .
15 01, Q2 0 |Crystal 32.768kHz, C(Load) = DNP: Keep vias free of
solder
12.5pF
16 R3, R7 2 330 Q, SMD0805 541-330ATR-ND
R1, R2, R4,
R6, R8, R9, DNP: R6, R8, R9, R10, R11,
17 R10, R11, 3 0 Q, SMD0805 541-000ATR-ND R12
R12
18 RS 47k Q, SMD0805 541-47000ATR-ND
19 Ul Socket: IC357-1004-53N Manuf.: Yamaichi
20 PCB 90 x 82 mm 2 layers
Rubber . Apply to corners at bottom
21 standoff 4 Select appropriate side
22 MSP430 2 | MSP430F5438IPZ DNP: Enclosed with kit
supplied by TI
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B.32 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-63. MSP-TS430PZ100USB Target Socket Module, Schematic
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Figure B-64. MSP-TS430PZ100USB Target Socket Module, PCB
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Table B-33. MSP-TS430PZ100USB Bill of Materials

No. Per

Pos. Ref Des Board Description Digi-Key Part No. Comment
1 C1, C2 0 12pF, SMD0805 DNP: C1, C2
1.1 C3,C4 2 47pF, SMD0805
2 C6, C7 2 10uF, 6.3V, Tantal Size B 511-1463-2-ND
C5, C11,
3 C13, C14, 5 100nF, SMDO0805 311-1245-2-ND
C19
3.1 ¢10, €12, 0 100nF, SMD0805 311-1245-2-ND DNP: C10, C12,C18, C17
C18, C17
Cc8 2.2nF, SMD0805
C9 470nF, SMDO0805 478-1403-2-ND
D1 green LED, SMD0805 P516TR-ND
DNP: headers and
receptacles enclosed with kit.
7 J1,J2,33,J4 4 25-pin header, TH SAM1029-25-ND Keep vias free of solder.
: Header
: Receptacle
DNP: headers and
receptacles enclosed with kit.
7.1 4 25-pin header, TH SAM1213-25-ND Keep vias free of solder.
: Header
: Receptacle
8 J5 1 3-pin header, male, TH SAM1035-03-ND
JP5, JP6,
9 JP7, JP8, 6 3-pin header, male, TH SAM1035-03-ND place jumpers on pins 2-3
JP9, JP10
JP1, JP2, . .
10 1p4 3 2-pin header, male, TH SAM1035-02-ND place jumper on header
11 JP3 1 3-pin header, male, TH SAM1035-03-ND place jumper on pins 1-2
Place on: JP1, JP2, JP3,
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: 4MHz, Buerklin: 78D134
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 U1l 1 Socket:IC201-1004-008 Manuf.: Yamaichi
20 PCB 1 79 X 77 mm 2 layers
21 Rubber stand 4 Buerklin: 20H1724 a_pply to corners at bottom
off side
22 | MSP430 2 MSP430F6638IPZ DNP: enclosed with kit. Is
supplied by TI
Insulatin http://www.ettinger.de/Art_De
23 ) 9 1 Insulating disk to Q2 tail.cfm?ART_ARTNUM=70.0
disk to Q2
8.121
24 C16 4.7 nF SMD0603
27 C33 220n SMD0603 Buerklin: 53D2074

28 C35, C36

10p SMD0603

Buerklin: 56D102
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Table B-33. MSP-TS430PZ100USB Bill of Materials (continued)

Pos. Ref Des NBoo.aPr(ejr Description Digi-Key Part No. Comment
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
35 LED 0 JP3QE SAM1032-03-ND DNP
36 LEDLlE"IS?E’DZ' 0 LEDCHIPLED_0603 FARNELL: 852-9833 DNP
37 Rl:;,ll‘\él& 0 470R SMD0603 Buerklin: 07E564 DNP
38 R33 1 1k4 / 1k5 SMDO0603 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 uUsB1 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.33 MSP-TS430PEU128
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Figure B-65. MSP-TS430PEU128 Target Socket Module, Schematic
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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 Bootstrap Loader Tool

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

Figure B-66. MSP-TS430PEU128 Target Socket Module, PCB

NOTE: The MSP-TS430PEU128 Rev 1.1 ships with the following modifications:
R7 value is changed to 0 Q instead of 330 Q.
JTAG pin 8 is connected only to JP5 pin 3, and not to pin 2.
JP5 pin 2 is connected to IC1 pin 97.

BOOTST pin 7 is connected to IC1 pin 97.
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Table B-34. MSP-TS430PEU128 Bill of Materials

Pos. Ref Des NI, [Py 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, DIODE0805 516-1434-1-ND
JP1, JP2, JP4 3 2-pin header, male, TH SAM1035-02-ND Place jumper on header
JP5, JP6, JP7, JPS8, 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 5 OR, 0805 541-0.0ATR-ND
R10, R11 2 OR, 0805 541-0.0ATR-ND DNP
10 C3 1 2.2nF, CSMD0805 490-1628-2-ND DNP
11 C13, C14, C16, 7 4.7uF, 6.3V, CSMD0805 587-1302-2-ND
C17, C18, C19, C29
12 Cc11 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, CSMD0805 311-1245-2-ND
16 6
C15
17 C9 1 100nF, CSMDO0805 311-1245-2-ND DNP
18 R3, R7 2 330R, 0805 541-330ATR-ND
19 C10, C26 2 470nF, CSMDO0805 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 Tl
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
12.5pF +20ppm free 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
27 J2,J4 2
free of solder.
26-pin receptable, TH SAM1213-26-ND DNP: Receptacles enclosed with kit. Keep
28 J2,J4 2 .
vias free of solder.
38-pin header, TH SAM1029-38-ND DNP: Headers enclosed with kit. Keep vias
29 Ji1,J3 2
free of solder.
30 I3 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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Figure B-67. EM430F5137RF900 Target board, Schematic

136

Hardware

Copyright © 2009-2014, Texas Instruments Incorporated

SLAU278T-May 2009-Revised September 2014
Submit Documentation Feedback


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLAU278T

13 TEXAS
INSTRUMENTS

www.ti.com

EM430F5137RF900

JTAG connector

Open to measure current

jumper JP3 @) [ ( ] OQO0OO00O
O OO0 200
External power connector VCC |fm O
CON12 GND ||®
GND ||®
BS1
() )
Open to disconnect LEDs I L] O
jumper JP5/JP10
(X X [2O
LED D2 (red) connected to 'YX e
P3.6 via JP10 15 (m] @ ol
LJLJ0) Z7 2 8
LED D1 (green) connected Heolee 1 S 1 7
to P1.0 via JP5
i
RUM
30F5137R
ev.3.2
C 441
4
1 . 222 43
C:
RF - Crystal Q1 26 MHz -
LJ LJ
RF - Signal SMA — Q

Jumper JP2

Jumper JP1
Close JTAG

—— position to
debug in
JTAG mode

Push-button S2
connected to P1.7

on connector ports

™~ Reset button S1

Figure B-68. EM430F5137RF900 Target board, PCB

/ Close EXT for external supply
Close INT for JAG supply

Jumper JP1

Spy-Bi-Wire mode
JP1/a _JTAG

Close SBW position
to debug in
Spy-Bi-Wire mode

., FOOtprint for 32kHz crystal

Use 0Q resistor for R431/R441
™~ to make XIN/XOUT available

The battery pack that is included with the EM430F5137RF900 kit may be connected to CON12. Ensure
correct battery insertion regarding the polarity as indicated in battery holder.
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Table B-35. EM430F5137RF900 Bill of Materials
No. per L Manufacturer's Part
Item Reference Board Description Value Nt Manufacturer Comment
( CUSTOMER SUPPLY ) CRYSTAL, : AKER
1 Q1 1 SMT, 4P, 26MHz 26M | ASX-531(CS) ELECTRONIC
C1-C5, C082,
C222, C271,
2 | cosi c3il, 14 | SAPASTTOR, SMT, 0402, CER, 16V, 0.1UF | 0402YCL04KAT2A | AVX
C321, C341, e
C412, C452
CAPACITOR, SMT, 0603, CERAMIC,
3 co71 1 0.47UF. 16V, 10%, X5R 0.47uF | 0603YD474KAT2A | AVX
4 R401 1 RES0402, 47.0K 47kQ gRCWO“OZMOZFlO DALE
HEADER, THU, MALE, 14P, 2X7,
5 CON11 1 25 259 29.45mm 09 18 514 6323 HARTING
HEADER, THU, MALE, 10P, 2X5,
6 CON10 0 20,529 5x0.45mm 09 18 510 6323 HARTING DNP
7 D1 1 LED, SMT, 0603, GREEN, 2.1V active | APT1608MGC KINGBRIGHT
8 D2 1 LED, SMT, 0603, RED, 2.0V active | APT1608EC KINGBRIGHT
UNINSTALLED CRYSTAL, SMT, 3P, MICRO
9 Qs 0 MS1V (Customer Supply) 82.768k | MSIV-TIK (UN) CRYSTAL DNP
HEADER, THU, MALE, 3P, 1x3,
10 CON12 1 9.9%4.9%5.9mm 22-03-5035 MOLEX
11 | C251,C261 2 50V, 5%, 27pF 27pF | GRM36C0G270J50 | MURATA
12 L341 FERRITE, SMT, 0402, 1.0kQ, 250mA 1kQ | BLM15HG102SN1D | MURATA
CAPACITOR, SMT, 0402, CERAMIC, GRM1555C1H101JZ
13 €293 1 100pF, 50V, 0.25pF, COG(NPO) 100pF | o9 MURATA
INDUCTOR, SMT, 0402, 2.2nH, 0.1nH,
14 L304 1 220mA, 500MHz 0.0022uH | LQP15MN2N2B02 | MURATA
INDUCTOR, SMT, 0402, 15nH, 2%,
15 L303, L305 2 450mA, 250MHz 0.015uUH | LQW15ANI5NGO0 | MURATA
INDUCTOR, SMT, 0402, 18nH, 2%,
16 L292, L302 2 370mA, 250MHz 0.018uH | LQWI15AN18NGO0 | MURATA
CAPACITOR, SMT, 0402, CERAMIC, GRM1555C1H1ROW
1 c291 1 1pF, 50V, 0.05pF, COG(NPO) F 1701 MURATA
CAPACITOR, SMT, 0402, CERAMIC, GRM1555C1H8R2W
18 Cc303 1 | 8.2pF, 50V, 0.05pF, COG(NPO) 820F | 701 MURATA
C292, C301- CAPACITOR, SMT, 0402, CERAMIC, GRM1555C1H1R5W
19 1 c302, c3os 4 1.5pF, 50V, 0.05pF, COG(NPO) L5F 1 201 MURATA
INDUCTOR, SMT, 0402, 12nH, 2%,
20 L291, L301 2 500mA, 250MHz 0.012uH | LQWI15ANI2NGO0 | MURATA
C282, C312
' ' CAPACITOR, SMT, 0402, CERAMIC, GRM1555C1H2R0B
21 | C351,C361, 5 20F, 50V, 0.1pF, COG 20pF |00 Murata
c371
INDUCTOR, SMT, 0402, 6.2nH, 0.1nH,
22 L1 1 130mA, 500MHz 6.2nH | LQPI5MN6N2B02 | Murata
ULTRA-SMALL TACTILE SWITCH, SMT,
23 S1-82 2 2P, SPST-NO, 1.2x3x2.5mm, 0.05A, 12V B3U-1000P OMRON
R4-R5, RO51
' ' UNINSTALLED RESISTOR/JUMPER,
24 Roeé;lffsl, 0 SMT, 0402, 0 0, 5%, 1/16W 0Q ERJ-2GEOR00X PANASONIC DNP
RESISTOR/JUMPER, SMT, 0402, 0 Q,
24a R7 1 5%, 1/16W 0Q ERJ-2GEOR00OX PANASONIC
RESISTOR, SMT, 0402, THICK FILM,
25 R2-R3, R6 3 5%, 1/16W, 330 330Q |ERJ-2GEJ331 PANASONIC
CAPACITOR, SMT, 0402, CER, 12pF,
26 | C431,c441 0 S0V, 5%, NPO 12pF | ECJ-0EC1H120J PANASONIC
CAPACITOR, SMT, 0402, CER, 2200pF,
27 c401 1 50V, 10%, X7R 0.0022uF | ECJ-0EB1H222K PANASONIC
RESISTOR, SMT, THICK FILM, 56K,
28 R331 1 116W, 5% 56kQ | ERJ-2GEJ563 PANASONIC
C081, C221, CAPACITOR, SMT, 0603, CERAMIC,
29 | Ca11 Gast 4 10UF, 6.3V, 20%. X5R 10uF | ECJ-1VB0J106M PANASONIC
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Table B-35. EM430F5137RF900 Bill of Materials (continued)
No. per L Manufacturer's Part
Item Reference Beerd Description Value NUlney Manufacturer Comment
RESISTOR/JUMPER, SMT, 0402, 0 Q,
30 R1 1 5%, 1/16W 0Q ERJ-2GEOR0OX PANASONIC
UNINSTALLED CAP CERAMIC 4.7UF .
31 C041 0 6.3V X5R 0603 4.7uF | ECJ-1VB0J475K Panasonic DNP
32 X1 SMA STRIGHT JACK, SMT 32K10A-40ML5 ROSENBERGER
33 Q2 0 Crystal, SMT, 32.768 kHz 32.768k | MS3V-T1R Micro Crystal DNP
DUT, SMT, PQFP, RGZ-48, 0.5mmLS,
84 u1 1 7.15x7.15x1mm, THRM.PAD CCA30F52x1 m
35 JP1 Pin Connector 2x4pin 61300821121 WUERTH
36 CON1-CON9 Pin Connector 2x4pin 61300821121 WUERTH DNP
37 JP2 Pin Connector 1x3pin 61300311121 WUERTH
38 JP\]3|’D;\|_]§5’ 3 Pin Connector 1x2pin 61300211121 WUERTH
38a | JP7,CON13 Pin Connector 1x2pin 61300211121 WUERTH DNP
39 JP4 Pin Connector 2x2pin 61300421121 WUERTH DNP
40 JPla 1 Pin Connector 2x3pin 61300621121 WUERTH
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Figure B-69. EM430F6137RF900 Target board, Schematic
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Connector JTAG
For JTAG Tool

Connector BOOTST
For Bootstrap Loader Tool

Jumper JP2

Jumper JP3
Open to measure current
CON12 —vce|m £
External power connector S\C|'® £
Jumper JP2 to "EXT" *"°] ®
p 12 a ey l:4--n355" 2. 3
oooo::ooooggoooo
Jumpers JP5, JP10  FXX I EY X R:d KX X
Open to disconnect LEDs ! g ! EECU1CoMEE WECSE
__{e®eee 0000 eooo ™,
D2 me 1Heee HOOO =
LED (red) connected to P3.6 via JP10 1 pact3 Port 5 Cl--me g
o000 20000 o000
D1 me meoo
LED (green) connected to P1.0 via JP5 ! | LPm2
1) TEXAS
INSTRUMENTS

Close INT for power supply via 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 _ JTA

Push-button S2
Connected to P1.7

Q2/Q3
Footprint for 32-kHz crystal

| R541 and R551
Use 0-Q resistor to make P5.0 and P5.1
available on connector Port 5

Crystal Q1 — cars 8 :E :i
RF - 26 MHz :‘ 8 @ |~ Button S1
xl @ . Reset
—'
X1
RF - Signal SMA
=
c392 |8 ol =
% c391 ][ |- C422
O C401| | C421
L4@2
m
Q=
SAIBAIRS
o||O||J
L414
C413

[Cc414]L415][L413][c412]

Figure B-70. EM430F6137RF900 Target Board, PCB

The battery pack that is included with the EM430F6137RF900 kit may be connected to CON12. Ensure
correct battery insertion regarding the polarity as indicated in battery holder.
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Table B-36. EM430F6137RF900 Bill of Materials
No.
Pos. Ref Des per Description Part No. Manufacturer
Board
( CUSTOMER SUPPLY ) CRYSTAL, SMT, ] AKER
1 Q1 L |4p, 26MHz ASX-531(CS) ELECTRONIC
C1-C5, C112,
C252, C381,
2 | caolcazl, | 14 |SHPACITOR SMT, 0402, CER, 10V, 10%. | g405vc10akaT2A AVX
C431, C451, :
C522, C562
CAPACITOR, SMT, 0603, CERAMIC, 0.47UF,
3 c101 1| Tev 100 wen 0603YD474KAT2A AVX
4 R511 1 | RES0402, 47.0K CRCWO04024702F100 DALE
HEADER, THU, MALE, 14P, 2X7,
5 CON11 L | 5540 250 45mm. S0deg 09 18 514 6323 HARTING
D1 LED, SMT, 0603, GREEN, 2.1V APT1608MGC KINGBRIGHT
D2 LED, SMT, 0603, RED, 2.0V APT1608EC KINGBRIGHT
HEADER, THU, MALE, 3P, 1x3,
10 CON12 1| SRPER THY 22-03-5035 MOLEX
11 | c361,C371 50V, +5%, 27pF GRM36COG270J50 MURATA
12 L451 FERRITE, SMT, 0402, 1.0kQ, 250mA BLM15HG102SN1D MURATA
CAPACITOR, SMT, 0402, CERAMIC, 100pF,
13 C403 L | 5oV, £0.250%. COGNPO) GRM1555C1H101JZ01 | MURATA
INDUCTOR, SMT, 0402, 2.2nH, £0.2nH,
14 L414 L | T000mA ssomi LQWI15AN2N2C10 MURATA
15 | L413, L415 2 |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, | 5 3\1565C1HIROCBOID | MURATA
+0.25pF, NP0
CAPACITOR, SMT, 0402, CERAMIC, 8.2pF,
18 c413 L | sov. 10.250%. OGNRO) GRM1555C1HBR2CZ01 | MURATA
C402, C411- CAPACITOR, SMT, 0402, CERAMIC, 1.5pF,
19 | Uity Caia 4 |50V, 0.250F COGNPO) GRM1555CIHIR5CZ01 | MURATA
0,
20 | L401, L411 5 |INDUCTOR, SMT, 0402, 12nH, +5%, 500mA, || ~\15AN12NJ00 MURATA
250MHz
C46-C48, CAPACITOR, SMT, 0402, CERAMIC, 2.0pF,
21 | Caen oo 5 | Sov, £0.250F, COG(NPO) GRM1555C1H2R0CZ01 | Murata
INDUCTOR, SMT, 0402, 6.2nH, £0.1nH,
22 L1 L | ooma, SeoML LQW15ANGN2D00 Murata
ULTRA-SMALL TACTILE SWITCH, SMT, 2P,
23 S1-52 2 | SPST-NO, 1.2x3x2.5mm, 0.05A, 12V B3U-1000P OMRON
0,
24 R7 1| RESISTORIUMPER, SMT, 040200, 5%, | £rj.2GEOR00X (UN) PANASONIC
RESISTOR, SMT, 0402, THICK FILM, 5%,
25 | R2-R3,R6 3 | iow. a5 ERJ-2GEJ331 PANASONIC
CAPACITOR, SMT, 0402, CER, 2200pF,
27 Cc511 L | ooy 100 aom ECJ-0EB1H222K PANASONIC
C111, C251, CAPACITOR, SMT, 0603, CERAMIC, 10UF,
28 | Cept cont 4oy 20 Xsn ECJ-1VBOJL06M PANASONIC
28a co41 1 | CAP CERAMIC 4.7UF 6.3V X5R 0603 ECJ-1VB0J475M PANASONIC
29 R441 1 ?;S'STOR' SMT, THICK FILM, 56K, 1/16W, | £ 5 oRkF5602 PANASONIC
20 m1 ., | RESISTORWUMPER, SMT, 0402,0 Q, 5%, | tr) >GEOROOX B ANASONIC
1/16W
31 X1 1 | SMA STRIGHT JACK, SMT 32K10A-40ML5 ROSENBERGER
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Table B-36. EM430F6137RF900 Bill of Materials (continued)
No.
Pos. Ref Des per Description Part No. Manufacturer
Board
DUT, SMT, PQFP, RGC-64, 0.5mmLS,
33 ul ! 9.15x9.15x1mm, THRM.PAD CCA30F6137 Tl
34 JP1 1 Pin Connector 2x4pin 61300821121 WUERTH
35 JP2 1 Pin Connector 1x3pin 61300311121 WUERTH
36a |JP3, JP5, JP10 3 Pin Connector 1x2pin 61300211121 WUERTH
38 JP1la 1 Pin Connector 2x3pin 61300621121 WUERTH
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EM430F6147RF900

Power Management

cony
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i C]
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Las G ersmoie S CON1 ..
i CONS = Port1 .. Port5 of cc430
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o L N COMO, LCDCAP
1 e Decoupling RF VCC LS

N CON7 = RFVCC_1, AVCC, GND,
AGND

o A Gl el - T j ) E CONB8 = JTAG_BASE

(JTAG Port)

PS.q

Nﬁmé CON9 = DVCC, GND, AGND

MSP430

TI Freising

EM430F6147RF900

natic

** Correspondig Layout Revisions:
O ﬁu 4.0 : U1 direct soldered

l = [ABOT[ABO2 4.0S : Ul with Socket, Soldermask zone}
1 I I I 4 I I 6 1
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EM430F6147RF900
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For JTAG Tool\ For Bootstrap Loader Tool\

Jumpers JP6 and JP8

Jumper JP9 il
TPS status \_‘ bl

BEOCSK

P
o
Jumper JP3 \_(’UNH Jg’}k\ TP ]

Open to measure current

CON12
External poser connector
Jumper JP2 to "EXT"

Jumpers JP5 and JP10/

Open to disconnect LEDs

DD
VCC

GND oy
JF1 DJP"

Yoo

LED (red) connected to P3.6 via JP10/ 1

LED (green) connected to P1.0 via JP5

CSB? = R551

CID: ZE*H-]\MFGM?I?F’:].>
451E-EM4FB147RF9

IC
0
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@2 o
o fum}
ca22
=
<

o G252 ECE‘
= 4B DRS

Elc-h L451
O

cc4s O
i
1130 o a
OiFs™e
ca

RE‘-‘ET 7

D EM430F6147RFI00 Rev.4.0

Crystal Q1 e
RF - 26 MHz >D|:| -

o H"\NHLH\ ca3

ci81

SMAT =——_| :
RF - Signal SMA o=l

/\I

INSTRUMENTS *

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

L a—
P 2ol = TPS62730
ﬁ_ ) @j

™ Jumper JP2
Close INT: Power supply via 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

lL— Button S1
Reset

Figure B-72. 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-37. EM430F6147RF900 Bill of Materials
No.
Pos. Ref Des per Description Part No. Manufacturer
Board
( CUSTOMER SUPPLY ) CRYSTAL, SMT, _ AKER
1 Q1 L | 4p, 26MHz ASX-531(CS) ELECTRONIC
C1-5 C112
C252 C381
2 C391 C421 14 g‘l\sﬁc'TOR' SMT, 0402, CER, 16V, 10%, | 400yC104KAT2A AVX
C431 C451 :
C522 C562
CAPACITOR, SMT, 0603, CERAMIC, 0.47uF,
3 c101 1 16V, 10%, XBR 0603YD474KAT2A AVX
4 R511 1 RES0402, 47.0K CRCW04024702F100 DALE
HEADER, THU, MALE, 14P, 2X7,
5 CON11 1 | 5 4%9 2x0.45mm. 90 deg 09 18 514 6323 HARTING
D1 LED, SMT, 0603, GREEN, 2.1V APT1608MGC KINGBRIGHT
D2 LED, SMT, 0603, RED, 2.0V APT1608EC KINGBRIGHT
HEADER, THU, MALE, 3P, 1x3,
10 CON12 1 |9 oxa 9%E omm 22-03-5035 MOLEX
11 C361, C371 50V, +5%, 27pF GRM36C0G270J50 MURATA
12 L451 Inductor, SMD, 0402, 12nH, 5%, 370mA LQW15AN12NJ0O MURATA
CAPACITOR, SMT, 0402, CERAMIC, 100pF,
13 c403 1 5oy, +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, LOW15AN15NI00 MURATA
250MHz
0,
15 La15 1 :\I/\IJEZUCTOR,SMT,O402,15nH,15 %%,460MA, 250 LOW15AN15NI00 MURATA
0,
16 L402, L412 2 | Inductor, SMD, 0402, 18nH, 5%, 460mA, LOW15AN18NJI00 MURATA
250MHz
CAPACITOR, SMT, 0402, CER, 1pF, 50V,
17 c401 1 £0.25pF, NPO GJM1555C1HIROCBO1D | MURATA
CAPACITOR, SMT, 0402, CERAMIC, 8.2pF,
18 c413 1 5oy, +0.25pF. COG(NPO) GRM1555C1H8R2CZ01 MURATA
C402, C411- CAPACITOR, SMT, 0402, CERAMIC, 1.5pF,
19 Ca12, Cala 4 |y +0.25pF, COG(NPO) GRM1555C1H1R5CZ01 MURATA
0,
20 | L1, L1401, L411 3 INDUCTOR, SMT, 0402, 12nH, £5%, 500mA, LQW15AN12NJ0O MURATA
250MHz
C46-C48, CAPACITOR, SMT, 0402, CERAMIC, 2.0pF,
21 0392 4 |y +0.25pF, COG(NPO) GRM1555C1H2R0CZ01 MURATA
0,
2 Lo 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 e 4 U1BW ERJ-2GEORO0X (UN) PANASONIC
RESISTOR, SMT, 0402, THICK FILM, 5%,
25 R2-R3, R6 3 1/16W. 330 ERJ-2GEJ331 PANASONIC
CAPACITOR, SMT, 0402, CER, 2200pF,
27 c511 1 |5ov. 10%, X7R ECJ-0EB1H222K PANASONIC
C111, C251, CAPACITOR, SMT, 0603, CERAMIC, 1uF,
28 521, C561 4 |63V 20%. X5R ECJ-1VB0J105K PANASONIC
28a co41 1 | CAP CERAMIC 4.7UF 6.3V X5R 0603 ECJ-1VB0J475M PANASONIC
29 R441 1 ?;;S'STOR' SMT, THICK FILM, 56K, 1/16W, | £ orKF5602 PANASONIC
30 X1 1 | SMA STRIGHT JACK, SMT 32K10A-40ML5 ROSENBERGER
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Table B-37. EM430F6147RF900 Bill of Materials (continued)
No.
Pos. Ref Des per Description Part No. Manufacturer
Board
DUT, SMT, PQFP, RGC-64, 0.5mmLS,
31 ul ! 9.15x9.15x1mm, THRM.PAD CCA30F6147 Tl
IC, Step Down Converter with Bypass Mode
33 U2 1 for Low Power Wireless TPS62370 Tl
34 JP1 Pin Connector 2x4pin 61300821121 WUERTH
35 JP2, JP6, JP8 Pin Connector 1x3pin 61300311121 WUERTH
36a JIP3, jgf(’)‘]Pg’ 4 Pin Connector 1x2pin 61300211121 WUERTH
38 JPla Pin Connector 2x3pin 61300621121 WUERTH
38 Cc7 Capacitor, Ceramic, 1206, 16V, X5R, 20% GRM31CR61C226ME15L | MURATA
38 C8-9 CAP, SMD, Ceramic, 0402, 2.2uF, X5R GRM155R60J225ME15D | MURATA
38 coal 1 §5ARP SMD, Ceramic, 0603, 4.7uF, 16V, 10%, MURATA
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B.37 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.37.1 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

e Supports all MSP430 boards with JTAG header

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

B.37.2 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.37.2.1 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.37.2.2 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-38 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-38. 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
148 Hardware SLAU278T-May 2009-Revised September 2014
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MSP-FET Flash Emulation Tool

Figure B-73. MSP-FET Top View

Serial: IEMINCIN o<~

2 vee_TooL
4 VCC_TARGET
6 nC

8 TESTVPP

10 UART_CTS/SPI_CLK/A2C_SCL
12 UART_TXD/SPI_SOMIN2C_SDA
UART_RTS 13 14 UART_RXD/SPI_SIMO

Figure B-74. MSP-FET Bottom View

B.37.2.3 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-39 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-39. 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.

SLAU278T—-May 2009—-Revised September 2014
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B.37.2.4 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-40 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-40. 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-75. MSP-FET USB Debugger, Schematic (1 of 5)
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Figure B-76. MSP-FET USB Debugger, Schematic (2 of 5)
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Figure B-77. MSP-FET USB Debugger, Schematic (3 of 5)
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Figure B-78. MSP-FET USB Debugger, Schematic (4 of 5)
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Figure B-79. MSP-FET USB Debugger, Schematic (5 of 5)
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Figure B-80. MSP-FET USB Debugger, PCB (Top) Figure B-81. MSP-FET USB Debugger, PCB (Bottom)

B.37.5 LED Signals

The MSP-FET shows its operating states using two LEDs, one green and one red. Table B-41 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-41. 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.37.6 JTAG Target Connector
Figure B-82 shows the pinout of the JTAG connector.

TDO/TDI 1 =t ==y 2 VCC_TOOL
TDIVPP 3 =t e==¢ 4 VCC_TARGET
TMS 5 =femg ommtem 6§ N/C
TCK 7 ] 8 TEST/VPP
GND O =f=+ e=t=10 UART CTS/SP|_CLK/I2C_SCL
RST 11 ==+ e=—t—=12 UART TXD/SPI_SOMI/I2C_SDA
UART RTS 13 =f=s e=—=14 UART RXD/SPI_SIMO

Figure B-82. JTAG Connector Pinout

Table B-42. JTAG Connector Pin State by Operating Mode

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

2 |VCC_TOoOL 33V 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 dng]n%tsgaAkReTi%Ef"'To' ou dTg;%ergaAlzTigﬁf‘r'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
is|umer srs 52, puled up 1053 v | THGEL AR Readyio- I Trgel AR Ry o
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-83 shows the state of each pin in the connector after power-up.

Pin

11

12

14

10

13

Signal

USB Power I

VCC_TOOL

TDO/TDI

TDI

TMS

TCK

TEST

RST

UART_TXD

UART_RXD

UART_CTS

UART_RTS

Figure B-83. Pin States After Power-Up
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B.37.7 Specifications

Table B-43 shows the physical and electrical specifications of the MSP-FET.

Table B-43. Specifications

Mechanical

Size (without cables)

‘80mmx50mmx20mm

Interfaces

USB interface

USB 2.0, full speed

Target interface

JTAG 14-pin

See Table B-42 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.37.8 MSP-FET Revision History

Revision numbers are printed on the PCB and are stored in nonvolatile memory in firmware. Table B-44
shows the revision history of the MSP-FET.

Table B-44. MSP-FET Revision History

Revision

Date

Comments

Revision 1.2

March 2014

Initial release
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Figure B-84. MSP-FET430PIF FET Interface Module, Schematic
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Figure B-85. MSP-FET430PIF FET Interface Module, PCB
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Figure B-86. MSP-FET430UIF USB Interface, Schematic (1 of 4)
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Figure B-87. MSP-FET430UIF USB Interface, Schematic (2 of 4)
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Figure B-88. MSP-FET430UIF USB Interface, Schematic (3 of 4)
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Figure B-89. MSP-FET430UIF USB Interface, Schematic (4 of 4)
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Figure B-90. MSP-FET430UIF USB Interface, PCB
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B.39.1 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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Hardware Installation Guide

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

e 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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Hardware Installation

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

&

This wizard helps you install software for:

MSP-FET430UIF (TI USE FET) Adapter

\ ) If your hardware came with an installation CD
~ug or Hoppy disk, insert it now.

What do you want the wizard to do?

" Install the software automatically (Recommended)

Click Nest to continue.

< Back I Next > I 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\ccsvb\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. g

&

() Search for the best driver in these locations.

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

[T] Search removable media (floppy, CD-ROM...)

Include this location in the search:

C:\Program Files\IAR Systems\Embedded Workben v

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

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

[ < Back J[ Next > J[ 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|
File Action View Help

[+ {88 Human Interface Devices ;]
=) IDE ATAJATAPI controllers
&4 IEEE 1394 Bus host controllers
“» Keyboards
') Mice and other pointing devices
Modems
@ Monitors
B8 Network adapters
-H8 1394 Net Adapter #3
H8 Broadcom NetXtreme 57xx Gigabit Controller
B Cisco Systems VPN Adapter
-HB Intel(R) Wireless WiFi Link 4965AGN
£3] B PCMCIA adapters
- Ports (COM &LPT)
5 BT Port (COM10)
7 BT Part (COM11)
3 BT Port (COM12)
BT Port (COM13)
BT Port (COM14)
BT Port (COM20)
BT Port (COM21)
/ BT Port (COM22)
BT Port (COME)
BT Port (COM7)
Communications Port (COM1)
“__'y‘ ECP Printer Port (LPT1)
Y MSP-FET430UIF - VCP (COM49)
¥ Processors
@ Smart card readers
@ sound, video and game controllers
i System devices ~|

l J l

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

0-#2-BH-HH-B-EH-#

SO D U DB, DB DR D D
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L Device Manager

File Action View Help

=101 x|

- @[S 2 A

LR CNNO797197
4 Batteries
b4 Bluetooth Devices
¢ Computer
<o Disk drives
@ Display adapters
.5 DVDJCD-ROM drives
{8 Human Interface Devices
@ IDE ATAJATAPI controllers
2] Infrared devices
» Keyboards
';)' Mice and other pointing devices
% Modems
& Monitors
=-3I) Multi-port serial adapters
ﬁ MSP-FET430UIF (TI USE FET) Adapter

B8 Network adapters
B PCMCIA adapters
=l J Ports (COM & LPT)
: w_\f Bluetooth Communications Port (COM4)

- Communications Port (COM1)

- ECP Printer Port (LPT1)

u_\y' MSP-FET430UIF - Serial Port (COM19)

@ %8 Processors
5] Q Smart card readers
®. sound, video and game controllers
g System devices

Universal Serial Bus controllers

I :

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

- B FES R A =RE

E E CNNO797344

# O Batteries
# % Computer
# e Disk drives

+ @ Display adapters

+ » Keyboards

: | B9 Network adapters
- B PoMCIA adapters
= 7 Ports (COM&LPT)

¥
+ Monitors
+
s

7 Msp4a0

+ ¥ Processors

# j System devices

%) Mice and other pointing devices

7 Communications Part (COM1)
~F ECP Printer Port (LPT1)

_ lication UART |
7 Toshiba BT Port (COM10)
-7 Toshiba BT Port (COM11) |
7 Toshiba BT Port (COM12)
¥ Toshiba BT Port (COM13)
¥ Toshiba BT Port (COM14)
¥ Toshiba BT Port (COM20)
-7 Toshiba BT Port (COM21)
¥ Toshiba BT Port (COM40)
-7 Toshiba BT Port (COMB)
- Toshiba BT Port (COM7)

# &@ Smart card readers
+ @, sound, video and game controllers

= 8 Human Interface Devices
(&3 Bluetooth HID port from TOSHIBA
(&3 Bluetooth HID port from TOSHIBA
{3 Bluetooth HID port from TOSHIBA
(&§ HID-compliant consumer control device
{5 HID-compliant device
(4§ USB Human Interface Device
{5 US8 Human Interface Device
=+ &) IDE ATA/ATAPI controllers

USB Human Interface Device Properties

| General | Driver | Details |

@ USE Human Interface Device

USBWID_04515PID_FA4325M|_01\752C60AFE 35050001

ok ][ Concel ]

Figure C-5. Device Manager Using USB Debug Interface With VID/PID 0x0451/0xF432
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Revision History

Changes from September 12, 2014 to September 26, 2014 Page
« Added the sentence that starts "Furthermore, the USB interface...” ....ioieiiiiii i e e rranre s enanneennns 148
LI Yo [0 (=0 BT T o g = 0 2 N 149
L Yo [0 (=0 BT ot 10 = T 150
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.
174 Revision History SLAU278T—May 2009—Revised September 2014

) Submit Documentation Feedback
Copyright © 2009-2014, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLAU278T

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 TI 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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