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Combining JTAG Test with JTAG Emulation
to Reduce Prototype Development Time



A powerful combination of boundary-scan structural testing
with JTAG in-circuit emulation functional testing within a single tool

What Is ScanExpress JET?

ScanExpress JET
JTAG and Emulation Functional Test

Flash In-System Programming

JTAG Emulation
Test (JET)Boundary-Scan



• Structural test is performed via boundary-scan or ICT. 
• Functional test is performed at the board level at-speed 

with various techniques.
• System test is performed on the whole product at-speed 

before shipment.
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Boundary-Scan Test
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• JTAG interface pins
• Test data registers
• Instruction register
• TAP controller



Boundary-Scan Test



JTAG Emulation Test
JTAG Emulation Test uses a processor’s JTAG 
debug port to perform:

• At-speed functional testing of boards.
• In-system-programming (ISP) of flash devices.
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• Boundary-scan structural testing is incomplete.
– Does not test interconnects between non-boundary-

scan components such as clusters and analog 
components.

• Boundary-scan is a static test.
– Tests are not performed at-speed.
– Boards tested with boundary-scan may fail at-speed 

system level test,
– In-system programming time of flash devices may 

be long.

Why Is JET Necessary?



• Utilizes on-board processor to:
– Increase test coverage for non-JTAG components by 

using functional tests of all CPU addressable devices.
– Initialize devices such as a memory controllers and 

I/O to test them by applying reads and writes.
• Tests the board at-speed.

– Tests execute at full UUT processor speed.
• Programs flash memories at their fastest 

theoretical programming speed.

Capabilities of JET



• Integrated CodeRunner/CodeSymphony source 
level debugger to help debug application code
– Provides run control (single step, set breakpoints, etc.)
– High-speed downloading of code.
– Display and modify system resources.
– Symbolic debugging.
– Assists in target debug and fault isolation.

• Integrated Target-Assisted Flash Programmer 
(TAFP) allows flash programming at theoretical 
speeds.

Capabilities of JET



ScanExpress JET Coverage

ScanExpressScanExpress + JET = ScanExpress JET+ JET = ScanExpress JET

ExcellentAverageExcellentDiagnostics
Auto/semiSemi autoAutomaticTest development
Very fewVery fewVery fewTest points required

FastFastFastTest time
ExcellentExcellentAverageProgramming (ISP) time

HighHighLowFunctional coverage
ExcellentGoodVery goodStructural coverage
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Typical Test Case
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• Board includes JTAG and 
non-JTAG components.

• JTAG components 
include a CPU with two 
FPGAs.

• SRAM, SDRAM, and flash 
memory can be tested 
using JTAG techniques.

• EEPROM, RS-232 
drivers, and D/A and A/D 
cannot be tested using 
JTAG.
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• Boundary-scan tests are applied on five components.
• JTAG emulation functional test is performed on additional five components.
• Using ScanExpress JET, all the components in this circuit are tested.
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JET Integration

• All Blackhawk XDS560 
controllers.

• Tests are designed for 
prototype development, 
where fault isolation and 
identification are 
important.

• Tests are also reusable 
in production where test 
throughput and pro-
gramming times are 
important. Loop back
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• Stand-alone 
development-based 
software is available 
to create and execute 
tests on-the-fly.

• Production-based 
software is available 
to execute all the 
JTAG tests and JET 
tests in a single test 
plan.

• All tests can also be 
invoked from third-
party test executives 
using ScanPlus 
Runner DLL.

ScanExpress JET GUI



• Boundary-scan interconnect tests
– CPU, system bus, SRAM, 

SDRAM, FPGAs
– Flash interconnects are tested for 

shorts only to minimize test time.
• JTAG emulation tests

– SDRAM and SRAM are tested 
again at-speed.

– Flash is programmed and verified 
using the Target Assisted Flash 
module.

– A/D and D/A are tested by looping 
the output of the D/A to the input of 
A/D.

– UARTs and their RS-232 drivers 
and receivers are tested by looping 
TXD and RXD lines.

– Optionally reset and run the board 
from its own boot code.

ScanExpress JET Test Steps



• Single test station and GUI for structural and functional 
testing and in-system programming.

• Higher fault detection and more accurate fault 
diagnostics.

• Tests components functionality in real-time.
• Reduced use of ICTs and fixture costs.
• Lower cost and faster time to market.

Benefits of JET
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• TMS320C6711
• TMS320C6713
• TMS320C6416
• TMX320C6455
• TMX320DM642
• OMAP5912
• Others, as required

TI-Supported Processors



• Ideally use boundary-scan where possible as test 
vectors and diagnostics can be automatically generated 
and diagnostics are on a net and pin level.

• Increase test coverage using JET for testing non-
boundary scan parts. Test generation is semi-automatic, 
and diagnostic resolution will be on a functional level.

• Analog testing of CPU-accessible parts is possible 
using JET.

• JET can extend functional test coverage to boundary-
scan parts.

Other Considerations



• Memory testing is possible with either method, but 
boundary-scan can only test interconnects efficiently.

• JTAG emulation test is at full board speed.
• JET can program flash memories at the theoretical 

speed.
• JET can verify loaded software revisions and check that 

the board boots under its own software.
• When executed from CPU cache memory, JET can 

determine why boards don’t boot.

Other Considerations



• Design and Development
– Design engineers who want to start debugging their prototype 

before test firmware and test fixtures are available
– Firmware/software engineers who want to save time and 

resources to create diagnostic tests automatically
– Field application engineers who want to verify if customer 

boards are bad
• Production

– Test engineers who want to increase their boards’ test coverage 
and extend their boundary-scan tests with functional tests

– Repair engineers who want to find board failures quickly and at 
the lowest cost to the customer

Test Markets and Applications



• ScanExpress and JET technologies were developed by a single 
vendor (Corelis) in the USA.

• Pre-sale, sales and customer support are coming from a single 
vendor.

• Products are integrated in the test-generation and execution levels  
and share the same GUI environments.

• Initial functional tests execute from the CPU cache memory when 
possible. This allows finding failures in boards that do not boot.

• Extensive in-house deep technical knowledge in boundary-scan and 
JTAG CPU emulation.

• Same parent as Blackhawk, strong third-party relationship with TI.
• Existing Blackhawk customers can reuse emulation hardware in 

both boundary-scan and JET applications.

Corelis Advantages



ScanExpress JET
Demonstration

For a personal demonstration of ScanExpress JET,
please see us at the Blackhawk booth #415.

JET Demonstration
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IMPORTANT NOTICE 
 

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, 
enhancements, improvements, and other changes to its products and services at any time and to 
discontinue any product or service without notice. Customers should obtain the latest relevant information 
before placing orders and should verify that such information is current and complete. All products are sold 
subject to TI’s terms and conditions of sale supplied at the time of order acknowledgment. 
 
TI warrants performance of its hardware products to the specifications applicable at the time of sale in 
accordance with TI’s standard warranty. Testing and other quality control techniques are used to the extent 
TI deems necessary to support this warranty. Except where mandated by government requirements, testing 
of all parameters of each product is not necessarily performed. 
 
TI assumes no liability for applications assistance or customer product design. Customers are responsible 
for their products and applications using TI components. To minimize the risks associated with customer 
products and applications, customers should provide adequate design and operating safeguards. 
 
TI does not warrant or represent that any license, either express or implied, is granted under any TI patent 
right, copyright, mask work right, or other TI intellectual property right relating to any combination, machine, 
or process in which TI products or services are used. Information published by TI regarding third-party 
products or services does not constitute a license from TI 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 TI under the patents or other intellectual 
property of TI. 
 
Reproduction of information in TI data books or data sheets is permissible only if reproduction is without 
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. 
Reproduction of this information with alteration is an unfair and deceptive business practice. TI is not 
responsible or liable for such altered documentation. 
 
Resale of TI products or services with statements different from or beyond the parameters stated by TI for 
that product or service voids all express and any implied warranties for the associated TI product or service 
and is an unfair and deceptive business practice. TI is not responsible or liable for any such statements. 
 
Following are URLs where you can obtain information on other Texas Instruments products and application 
solutions: 
 
 
Products  Applications  
Amplifiers amplifier.ti.com Audio www.ti.com/audio 
Data Converters dataconverter.ti.com Automotive www.ti.com/automotive 
DSP dsp.ti.com Broadband www.ti.com/broadband 
Interface interface.ti.com Digital Control www.ti.com/digitalcontrol 
Logic logic.ti.com Military www.ti.com/military 
Power Mgmt power.ti.com Optical Networking www.ti.com/opticalnetwork 
Microcontrollers microcontroller.ti.com Security www.ti.com/security 
Low Power Wireless www.ti.com/lpw Telephony www.ti.com/telephony 
  Video & Imaging www.ti.com/video 
  Wireless www.ti.com/wireless 
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