
1 Overview
This document focuses on the procedure of entering boundary scan mode for
the board-level test. It provides the setup sequence and script examples to
ensure first-pass success.

Engineers should understand the standard for the test access port and
boundary scan architecture from IEEE 1149.1.

1.1 Boundary scan
Boundary scan is a method for testing interconnects on PCBs and internal IC
sub-blocks. It is defined in the IEEE 1149.1 standard.

In boundary scan test, each primary input and output signal on a device is
supplemented with a multi-purpose memory element called a boundary scan
cell. These cells are connected to a shift register, which is referred to as the
boundary scan register. This register can be used to read and write port states.

In normal mode, these cells are transparent, and the core is connected to the
ports. In boundary scan mode, the core is isolated from the ports and the port
signals are controlled by the JTAG interface.

The following figure shows the principle of boundary scan chain.
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Figure 1. Boundary scan principle

1.2 JTAG Test Access Port (TAP)
The JTAG TAP is a general-purpose port and it can provide access to many test support functions built into the component. It has
four or five signals, as described in the following table. The TAP controller can be used for boundary scan as aforementioned by
using the JTAG pins.

Table 1. JTAG pin signal description

Signal Name I/O Type Description

TCK Input The test clock input provides the clock for the test logic.

Table continues on the next page...
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Table 1. JTAG pin signal description (continued)

Signal Name I/O Type Description

TMS Input The value of the signal presented as TMS at the time of a rising edge at TCK
determines the next state of the TAP controller.

TDI Input Serial test instructions and data are received by the test logic.

TDO Output Serial output for test instructions and data from the test logic.

TRST_N Input Optional active low signal to reset the TAP controller.

1.3 BSDL introduction
BSDL files are based on the syntax and grammar of VHDL (Very high-speed integrated-circuit Hardware Description Language).
They describe those aspects of the boundary scan implementation that are not defined by the standard. For example, it provides
the length of the instruction register (which is set by the device manufacturer), but not the length of the ID register (which the
standard mandates is 32 bits long). It gives information on which boundary scan cells connect to each pin, details of various
registers, and a description of the boundary scan cells themselves.

The following figure shows the main elements of a BSDL file (for simplicity, not all features are shown).

Figure 2. Main elements of a BSDL file
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For more details about BSDL, see https://www.xjtag.com/about-jtag/bsdl-files/bsdl-and-svf-file-formats/.

1.4 Downloading LPC55(S)xx BSDL file
Users can download BSDL files from the following links:

LPC55(S)6x: https://www.nxp.com/downloads/en/bsdl/LPC55S6X-BSDL.zip

LPC55(S)2x: https://www.nxp.com/downloads/en/bsdl/LPC55S2X-BSDL.zip

LPC55(S)1x: https://www.nxp.com/downloads/en/bsdl/LPC55S1X-BSDL.zip

For the latest part, users can download the BSDL file from “Design Tools & Files” item in the “Tools & Software” quick link on this
part’s dedicate website in nxp.com.

2 Setting up BSDL scan environment

2.1 JTAG tool
In this application note, JTAG Live controller is used, which is USB connected and powered and features a single test access port
in JTAG Technologies standard pin-out. It offers a maximum programable TCK speed of 6 MHz and features programmable output
voltage and input thresholds. Users can purchase JTAG Live controller through the following link:

https://www.jtaglive.com/product/low-cost-usb-jtag-live-controller-interface/

The following figure shows the JTAG Live controller.

Figure 3. JTAG Live Controller

2.2 Installing software
The JTAG Live controller needs coordinate with PC software “JTAG Live Buzz”. The JTAG Live Buzz is downloadable from the
website JTAGLive.com.

The free software can be downloaded when the user provides registration to the site.

https://www.jtaglive.com/product/jtag-live-buzz/

Select the Download for free for the JTAG Live Buzz.
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Figure 4. Download JTAG Live Buzz

2.3 Hardware connection diagram
The JTAG Live controller consists of:

• Universal debugger hardware

• Debug cable specific to the processor architecture

The following figure shows the schematic diagram of hardware connection
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Figure 5. JTAG Live controller schematic diagram of hardware connection

Suggestions for users are as follows:

• To prevent the debuggers or target being damaged, it is forbidden to plug or unplug the debugger while the target is
powered on. The recommended sequence for powering on or off is as follows:

— Power on: debugger > target

— Power off: target > debugger

• The debugger interface has pin1. Please double check the direction to prevent damages to the debugger or target.

• It is recommended to press "Help->JTAG Training Center…" to enter the off-line help system to get basic training of JTAG
Live tool.

Take the LPC55S69-EVK board as an example:

1. Connect JTAG Live Controller to the EVK board by the 10 pin DuPont wires.

2. Connect to the PC through the USB cable.

3. Connect the EVK USB port to the PC.

2.4 Setting LPC55(S)xx into boundary scan mode
To set LPC55(S)xx into boundary scan mode, perform the following steps:

• Configure P0_2(TRST) = 1, P0_11(SWCLK) = 1 and PIO0_12 (SWDIO) = 0.

• Press and hold the "ISP(PIO0_5)" button (PIO0_5 = 0).

• Press and hold the "RESET" button (Reset = 0).
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• Release the "RESET" button (Reset = 1).

• Release "ISP" button (PIO0_5 = 1).

JTAG functions TRST, TCK, TMS, TDI, and TDO are selected on pins PIO0_2 to PIO0_6 by hardware when the LPC55(S)xx parts
are in boundary scan mode.

Now LPC55(S)xx enters boundary scan mode.

3 BSDL file validation using JTAG Live controller and JTAG Live Buzzer
When the JTAG Live controller is connected with the PC successfully, the “USB Serial Converter” should appear in the Device
Manager, as shown in the following figure.

Figure 6. JTAG Live name appearing in Device Manager

Open the JTAG Live software and choose "JTAG Live".
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Figure 7. JTAG Live Software

3.1 Creating a new project by JTAG Live Buzz
To create a new project by JTAG Live Buzz, perform the following steps:

1. Create a new project by clicking "Project -> Start".

Figure 8. Creating a new project
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2. Select "Create a new JTAG Live Project" and click the "Next" button.

Figure 9. Creating a new JTAG Live Project

3. Enter the name of the project and the directory to store the project files, and then click the "Next" button.
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Figure 10. Entering the project name and selecting project store path

4. Create a new scan chain and click the "Next" button.
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Figure 11. Creating a new scan chain

5. Right-click in the window and select "insert device", and then click the "Next" button.
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Figure 12. Selecting "Insert Device"

6. Browse the folder and select the BSDL file.
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Figure 13. Selecting the BSDL file

7. If the BSDL is valid, the Buzz utility fills in all the necessary information as shown in the following figure.

Figure 14. Valid BSDL file information
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8. In the following window, select "Finish".

Figure 15. Creating a new project finished

9. Now create a new task. Select "Task Type" as "Buzz" and type in "Task Name" (for example, PIO0_0 to PIO0_1).

Figure 16. Creating a new task

3.2 Infrastructure test
An infrastructure test is used to determine if the BSDL is valid and to determine if the JTAG Live dongle can talk to the
targeted device.

1. Click on the Infrastructure Test icon to execute the test.
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Figure 17. Infrastructure Test icon

2. If everything is connected properly, a dialog boxs appears with "Passed". If "Failed", see Chapter 2.4 and ensure that
the pins setting are correct.

Figure 18. JTAG Tool connect successfully

3. Double-click on the Buzz icon to open up the Buzz settings.
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Figure 19. Buzz setting

4. After opening the Buzz setting, user can expand the device to show the pins. In this example, the device name is
"DEV1_1". First, make sure that each Pin ID should match the device datasheet naming convention. Then, select the
pin to observe and drag it to the Pin area under the Buzz selection. In this example, PIO0_0 pin is selected as the
driver.

Figure 20. Drag and drop PIO0_0 into Buzzer settings

5. Select the receiver pin and drag it into the receiver Pin area. For this example, PIO0_1 is used.

Figure 21. Drag and drop PIO0_0 into the receiver pin area

6. Run the Buzz scrip by selecting the Buzz icon. On the testing board, if the driver and receiver is connected and BSDL is
valid, the Buzz window turns to green to indicate success.
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Figure 22. Test PIO0_0 and PIO0_1 successfully

4 Reference
• LPC55S6x/LPC556x Datasheet, Rev. 1.9 (LPC55S6x)

• LPC55S2x/LPC552x Datasheet, Rev. 1.8 (LPC55S2x/LPC552x)

• LPC55S1x/LPC551x Datasheet, Rev. 1.3 (LPC55S1x/LPC551x)
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