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Electronics Trends

Why is Boundary Scan Becoming More Important Than Ever?



Electronics Complexity Is Growing

And Making Testing Harder

Headers and 
connectors

Leadless 
packages

Minimal test 
access

Systems-on-
module

PCBAs

Test points and 
leads
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Motorola first 
introduces BGA 

packages

Sony PSP uses 
first package-
on-package

First iPod uses a 
twin-core ARM 

SoC

IPC standards 
for new 

package (QFN, 
BGA etc) 

acceptance Apple introduces 
0.2mm pitch BGAs 
in wearables and 

mobile

TSMC SOIC 3D 
technology nears 

release
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TI are founding 
members of the 

Joint Test 
Action Group

First Intel, Altera 
support for JTAG

First JTAG Qualcomm, 
AMD devices

ST and Microchip 
support JTAG

Xilinx XC9500 
CPLDs introduce 

JTAG

JTAG overtakes 
Trace and BDM 
for CPU debug

Compact cJTAG 
allows two-wire 
communication

Revised standard 
for AC-coupled and 

differential nets
Standard adds 

functionality for 
in-circuit test 

machines

Almost all 
processors, 
CPLDs and 

FPGAs support 
JTAG



Technical Introduction

How Does JTAG Boundary Scan Work?



JTAG Boundary Scan is defined by 
IEEE 1149.1

Multiple devices can be connected in a 
chainTAP – Test Access Port

Contains
TDI – Test Data In

TDO – Test Data Out
TCK – Test Clock

TMS – Test Mode Select
nTRST – Test Reset (Optional)



JTAG can access registers on the IC:

Internal Registers
Bypass Register

Identification Register
Instruction Register



Each pin has a boundary scan cell. Each cell can:

Capture data on its input
Update data onto its output

Serially scan data to neighbouring cells
Behave transparently





Input only pin

Output only pin



Tristate output pin



GPIO pin



We can test through passives

Resistors
Diodes

Capacitors

We can test and program active 
devices

EEPROM
RAM including DDR4 and DDR5

logic devices
synchronous buses

We can detect faults underneath 
devices where traditional 

methods don’t give test access



Port description
Use statements

Component conformance to IEEE 1149.X standards
Pin mappings

Scan port identification and TCK max frequency
Compliance description

Instruction register definition
ID code definition

Boundary scan register definition

Get BSDL files from your chip vendors

This is defined by the Boundary Scan Description Language 
(BSDL)



Products

What Problems Need To Be Solved?





Test



XJRunner
Run XJTAG tests in manufacturing

Features:

• Simple interface for running boundary scan 

projects

• Test and program boards from a single tool

• Powerful diagnostic features

• Log files for QA

• Serial number handling

• User management for tracking and administration

• Built-in viewers:

• Layout Viewer

• Schematic Viewer

• Easy integration with other test executive software



XJDeveloper
Create tests for your PCB assembly

Features:

• Describe the circuit to be tested with Netlist/ODB++, 

PDF Schematics, BoM and BSDL files

• Huge, maintained library of ready-to-use 

models for non-JTAG devices

• Review test coverage before 

producing or receiving hardware

• Debug tests when first hardware is received

• Test and explore prototype boards with built-in:

• XJRunner

• Layout Viewer

• Schematic Viewer

• Netlist Explorer



Features:

• Highlight:

• Components and devices

• Pads

• Nets (including across layers)

• Fully controllable layer visibility and 

transparency

• Rotate, flip, scale and pan views

• Snap and snapless measurements

• Powerful search tools

• Import board pictures

• ODB++ error checker

XJLayoutViewer
Free Layout Exploration Tool



Features:

• ODB++ import

• Easy-to-use, intuitive tools

• Collaborative, complex project 

sharing

• Layout, Netlist, Schematic and BoM 

support

• Fast, powerful search functionality

• Board variant handling

• Multi-board support

• Secure control of information

• Network licensed

XJBoardExplorer
Explore Layouts, Netlists, Schematics & BOMs of electronics projects



XJAnalyser
Add visual analysis and debug capabilities to your XJTAG tools

Features:

• Graphical interface for easy control and 

visualisation

• Direct control of JTAG enabled pins

• Golden board comparison

• SVF/STAPL programming for CPLDs, FPGAs 

and Xilinx configuration Flash

• Used with multimeter and 

oscilloscope to debug problems

• API available for easy integration 

with other test executives

• Built-in Waveform Viewer



Features:

• FPGA-based ultra-fast flash programming

• Advanced and innovative method for In-System 

Programming (ISP) of flash devices through JTAG 

• Up to 50x faster than conventional boundary scan

• Supported devices:

• SPI, QSPI, parallel NOR flash

• NAND flash devices available on request

• Many Altera, Lattice, Microsemi, Xilinx FPGAs

(contact us for the latest list)

• ARM-based FPGA SoCs

(e.g. Xilinx Zynq, Altera Cyclone V)

• No additional equipment

• No FPGA development required

XJFlash
The fastest way to program flash



Offers

How Can We Get Started?



Log In

Start Using Our Tools Now



Over 100 Case Studies



Thank you
www.xjtag.com

www.xjtag.com

http://www.xjtag.com/
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