Debugging
Stellaris microcontrollers support programming and debugging using either JTAG or SWD. JTAG
uses the signals TCK, TMS, TDI, and TDO. SWD requires fewer signals (SWCLK, SWDIO, and,
optionally, SWO for trace). The debugger determines which debug protocol is used.
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Debugging Modes
The LM3S8962 evaluation board supports a range of hardware debugging configurations.
Table 2-1 summarizes these configurations.
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Table 2-1. Stellaris LM3S8962 Evaluation Board Hardware Debugging Configurations
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N EBICDI microcontroller over USB ERYAE R,
interface.
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Modes 2 and 3 automatically detect the presence of an external debug cable. When the debugger
software is connected to the EVB's USB controller, the EVB automatically selects Mode 2 and

illuminates the red Debug Out LED.
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Debug In Considerations

Debug Mode 3 supports evaluation board debugging using an external debug interface. Mode 3 is
automatically selected when a device such as a Segger J-Link or Keil ULINK is connected.
Boards marked Revision B or later automatically configure pin 1 to be a 3.3-V reference, if an
external debugger is connected. To determine the revision of your board, locate the product
number on the bottom of the board; for example, EK-LM3S8962-B. The last character of the
product number identifies the board revision.

A configuration or board-level change may be necessary when using an external debug interface
with revision A of this evaluation board. Because the evaluation board supports both debug out
and debug in modes, pin 1 of the 20-pin JTAG/SWD header is, by default, not connected to +3.3 V.
Consequently, devices requiring a voltage on pin 1 to power their line buffers may not work.

Two solutions exist. Some debugger interfaces (such as ULINK) have an internal power jumper
that, in this case, should be set to internal +3.3 V power. Refer to debugger interface
documentation for full details. However, if your debugger interface does not have a selectable
power source, it may be necessary to install a 0-{) resistor on the evaluation board to route power
to pin 1. Refer to the schematics and board drawing in the appendix of this manual for the location
of this resistor.

HIRERED

R3S FR A A R R VA AR o 4 — AN 15 451 i Segger J-LinkiEliKeil ULINKOZ: #2 21 PEA b
i A B PR3,

WS T — AN O, YRR Al B IE R BERF IR AR A 1 B L B I TAG/SWDH: L1 1)
PIN143.3VEH BRIV AR & IE 5, AL T PP AR B 1 7= S5 1 WIEK-LM3S8962-B.
R E RSB0 = R N G X (R A Uk R K AT o

A I AA T DA AR FH AR AR 1, B4 T 10 B a2 B AR R AR b 2 o F5 1) o R A VPt B S RE A
TR IR A, ITAG/SWDH: 1 [FPINLER A A 1 8+3.3V. Rk, X T i@ i PINL
HER R AP R () B4 T REANRE T 1.

HFREGTT . PR L (BIWULINK AN JEBE, EXMo T, SiERs
W+3. 3V . AN TIESH R E S0k . AR, WERARIG R EE: D i RS RN AT 1E, e T e
T3 o ORR AR FEL BELZE 2 PP A AR (1) FEYR BIPINDL o 1752 A T M B S 1 FEL B85 Pl R W 50 A A Sl SR A o I
ANHBHAIE . ATULS% . hitp://www.ourdev.cn/bbs/bbs_content_all.jsp?bbs sn=3827239




USB Overview

An FT2232 device from Future Technology Devices International Ltd. manages USB-to-serial
conversion. The FT2232 is factory-configured by Luminary Micro to implement a JTAG/SWD port
(synchronous serial) on channel A and a Virtual COM Port (VCP) on channel B. This feature
allows two simultaneous communications links between the host computer and the target device
using a single USB cable. Separate Windows drivers for each function are provided on the
Documentation and Software CD.

A small serial EEPROM holds the FT2232 configuration data. The EEPROM is not accessible by
the LM3S8962 microcontroller.

For full details on FT2232 operation, go to www.ftdichip.com.
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USB to JTAG/SWD

The FT2232 USB device performs JTAG/SWD serial operations under the control of the debugger.
A CPLD (U6) multiplexes SWD and JTAG functions and, when working in SWD mode, provides
direction control for the bidirectional data line. The CPLD also implements logic to select between
the three debug modes. The internal or external target selection is determined by multiplexing
TCK/SWCLK and asserting TRST.
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Virtual COM Port

The Virtual COM Port (VCP) allows Windows applications (such as HyperTerminal) to
communicate with UARTO on the LM3S8962 over USB. Once the FT2232 VCP driver is installed,
Windows assigns a COM port number to the VCP channel.
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Serial Wire Out

The evaluation board supports the Cortex-M3 serial-wire output (SWO) trace capabilities. Under
debugger control, the CPLD can route the SWO datastream to the virtual communication port
(VCP) transmit channel. The debugger can then decode and interpret the trace information
received from the VCP. The normal VCP connection to UARTO is interrupted when using SWO.
Not all debuggers support SWO. Refer to the Stellaris LM3S3748 data sheet for additional
information on the trace port interface unit (TPIU).
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In ICDI input and output mode, the Stellaris LM3S8962 Evaluation Kit supports ARM’s standard
20-pin JTAG/SWD configuration. The same pin configuration can be used for debugging over
serial-wire debug (SWD) and JTAG interfaces. The debugger software, running on the PC,
determines which interface protocol is used.

The Stellaris target board should have a 2x10 0.1” pin header with signals as indicated in Table
B-3. This applies to both an external Stellaris microcontroller target (Debug Output mode) and to
external JTAG/SWD debuggers (Debug Input mode).
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Table B-3. 20-Pin JTAG/SWD Configuration

Function Pin Pin Function
VCC (optional) 1 2 nc
nc 3 4 GND
TDI 5 6 GND
TMS 7 8 GND
TCK 9 10 GND
nc 11 12 GND
TDO 13 14 | GND
nc 15 16 GND
nc 17 18 GND
nc 19 20 GND

ICDI does not control RST (device reset) or TRST (test reset) signals. Both reset functions are
implemented as commands over JTAG/SWD, so these signals are not necessary.

It is recommended that connections be made to all GND pins; however, both targets and external
debug interfaces must connect pin 18 and at least one other GND pin to GND.
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