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This tutorial describes how to set up Verisilicon’s ZViewIDE to debug Sensory NLP-5x code. For the 
purpose of this tutorial, we will refer to Sensory’s FluentChip™ 5.0.8 library release and Verisilicon’s 
ZViewIDE 3.1.1. It is likely that both the ZViewIDE and the FluentChip™ 5 library versions will differ from 
this document. 
 
1. Debugging requires certain files which are not part of the Verisilicon ZViewIDE or the FluentChip™ 5 library. 

At the time of this writing these include: 
• regsNLP.xml 

This is a NLP-5x SFR description file. It displays the current state of on-chip registers. 
It is located in FC5_x_x\ide. 
 

 
2. Setting up the project for debugging 

In the following discussion, we assume the user knows how to create and build a project using the 
FluentChip™ 5 technology library and Verisilicon’s  ZViewIDE, and has a licensed ZSP-USB-JTAG 
probe. We also assume the user knows how to use the SensoryLoader5 utility to load a program onto 
the NLP-5x Demo/Emulation board. We will use a copy of the FC5_0_8\samples\SX sample project that 
we created in the workspace folder. We named our project copy “debug_sx”.  

 
 

This is our starting point: 
 

 
 
Setting up the debugger environment 
 
We recommend setting a breakpoint at main(). This will help when we synchronize the ZViewIDE with the 
application code. You can do this by right clicking on the extreme left column of the source file line. (Note the 
blue dot at line 62 below). 
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Enter the “DSP Debug” view: 
 

 
 
The result will look similar to this: 
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Now create a debugger configuration for the project. 
 
Select the menu Run:DSP Debug… 
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Click New, and Browse to the project. Verify that the correct application output file is selected. Optionally, 
rename the debugger. 
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Select the Debugger tab and make sure that the Emulator target is selected. Note that the NLP-5x tools do not 
support simulation. 
 
Select “Attach to running process”. 
 

 
 
Hit Apply, and then Close. 
 
If you hit Debug, you will get an error message because the JTAG probe is not yet active. 
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3. We now have the ZViewIDE ready to communicate with a running application. So, let’s get the application 
running. 

 
If your NLP-5x Demo/Emulation board is version 60-0258-D or earlier, ensure that the NLP-5x 
Demo/Emulation board has the pull-up resistor modification. (Board version E or later does not require this 
resistor.)  It is on the bottom side of the board, and should look similar to this: 
 

 
 
Plug the ZSP-USB-JTAG probe’s 14 pin connector into the NLP-5x Demo/Emulation board at CN15. 
If it isn’t already on, power up the NLP-5x Demo/Emulation board. 
 
We STRONGLY suggest using two USB ports; one for the debugger probe and another for the 
SensoryLoader5. 
 
Load the sx.out program into NLP-5x Demo/Emulation using the SensoryLoader5, and put the NLP-5x 
Demo/Emulation board into “RUN” mode. 

 
4. Activating the HW connection. 

 
Open “HW connection” from either button bar or the Debug:Open HW connection menu item. 
 
Note that the connection will not open if NLP-5x Demo/Emulation board is in “LOAD” mode> 

 
Select ZSP-USB-JTAG as the interface type. 
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Click on the query button to verify that the target is selected. The serial number of the probe and the connection 
will be displayed.  
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Pressing the OK button to activate the connection, and close the window. The button bar will display the 
connected status. 
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5. Start the debugger. You can either hit the “bug” icon on the icon bar, or start it from the menu bar 
(Run:Debug…) 
 

 
 
Now we must synchronize the ZViewIDE with the application loaded onto the NLP-5x Demo/Emulation 
board. 
In the command tab enter the following 2 commands: TARGET<cr>, RESET<cr>. 
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TARGET actually accomplishes the sync, and the RESTART sets the PC to the reset vector. This ensures 
that the PC is not left in Sensory’s technology code. 
 
It’s likely that you will want to keep track of the NLP-5x registers. To do this you must associate the 
regsNLP.xml file with the project. First, open a registers window: 

 

 
 

Depending on past history, you may find a definition file already selected, or a note to load a registers file. 
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Right click in the Registers window, browse to, and select the regsNLP.xml file. 
 

 
 
If you now right click in the registers tab again, you can select which register sections you wish to display. 
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For example, we select the NLP-5x Demo/Emulation board’s GPIO. 
 

 
 
6. Now let’s run the program. Do this by hitting the green play icon. The program should break at main(). 

 

 
 
You should now be able to run, or step through your program, and modify register values.  
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Refer to the ZViewIDE_Tutorial.pdf and the ZView_Users_Guide.pdf (nominally in \ZSP\ZView3.1.1\doc) for 
instructions on how to use the debug environment, change register values, display or modify memory contents, 
etc.  
 
IMPORTANT NOTE: We strongly suggest that you do not step into Sensory’s Fluentchip™ 5 technology code. 
There are no source files associated with the library code. This will confuse the ZViewIDE, and it will likely lose 
sync with the target. Instead, step over any Sensory function. 
 
IMPORTANT NOTE: If you wish to modify and recompile your source code, be sure to terminate the debugger 
session first (hit the red square button). The ZViewIDE locks the .out file while a session is active, so the 
compiler cannot generate the revised .out file. 
 
Once you’ve recompiled, you will need to use the SensoryLoader5 to reload the file into the NLP-5x 
Demo/Emulation board TARGET. This is why we recommend separate USB connections for the 
SensoryLoader5 and the probe. You will then resynchronize the ZViewIDE and the TARGET. Don’t forget to re-
launch the Debugger session. 
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SENSORY Software End User License Agreement 
Important: this software end user license agreement ("EULA") is a legal agreement between you and Sensory. Read it 
carefully before completing the installation process and using the software. It provides a license to use the software and 
contains warranty information and liability disclaimers. By installing and using the software, you are confirming your 
acceptance of the software and agreeing to become bound by the terms of this agreement.  If you do not agree to be bound 
by these terms, then select the "cancel" button and do not install the software. 
 
1.  Definitions 

(a) "Sensory" means Sensory, Inc. and its suppliers and licensors, if any. 
(b) "Not For Resale (NFR) Version" means a version of the Software, so identified, to be used to review and evaluate 

the Software, only. 
(c) "Software" means the software program supplied by Sensory herewith, which may also include documentation, 

associated media, printed materials, and online and electronic documentation. 
 
2.  License 
This EULA allows you to: 

(a) Install and use the Software on a single computer; OR install and store the Software on a storage device, such as a 
network server, used only to run or install the Software on your other computers over an internal network, provided 
you have a license for each separate computer on which the Software is installed or run from the storage device. A 
license for the Software may not be shared or used concurrently on different computers. 

(b) Make one copy of the Software in machine-readable form solely for backup purposes. You must reproduce on any 
such copy all copyright notices and any other proprietary legends on the original copy of the Software. 

 
3.  License Restrictions 

(a) Other than as set forth in Section 2, you may not make or distribute copies of the Software, or electronically transfer 
the Software from one computer to another or over a network. 

(b) You may not decompile, reverse engineer, disassemble, or otherwise reduce the Software to a human-perceivable 
form. 

(c) You may not sell, rent, lease, transfer or sublicense the Software. 
(d) You may not modify the Software or create derivative works based upon the Software. 
(e) You may not export the Software into any country prohibited by the United States Export Administration Act and the 

regulations there under 
(f) In the event that you fail to comply with this EULA, (1) Sensory may terminate the license and you must destroy all 

copies of the Software, and (2) You may be held liable for any claims by or damage to Sensory, Inc., whether 
incidental or consequential. 

 
4. Upgrades 
If this copy of the Software is an upgrade from an earlier version of the Software, it is provided to you on a license exchange 
basis.  You agree by your installation and use of this copy of the Software to voluntarily terminate your earlier EULA and that 
you will not continue to use the earlier version of the Software or transfer it to another person or entity. 
 
5.  Ownership 
The foregoing license gives you limited rights to use the Software. Sensory and its suppliers retain all right, title and interest, 
including all copyrights, in and to the Software and all copies thereof. All rights not specifically granted in this EULA, 
including Federal and International Copyrights, are reserved by Sensory and its suppliers. 
 
6.  Limited warranty and disclaimer 

(a) Limited warranty. Sensory warrants that, for a period of ninety (90) days from the date of delivery (as evidenced by 
a copy of your receipt): (i) when used with a recommended hardware configuration, the software will perform in 
substantial conformance with the documentation supplied with the software; and (ii) that the physical media on 
which the software is furnished will be free from defects in materials and workmanship under normal use. 

(b) No other warranty, except as set forth in the foregoing limited warranty, Sensory and its suppliers disclaim all other 
warranties, either express or implied, or otherwise including the warranties of merchantability and fitness for a 
particular purpose. Also, there is no warranty of noninfringement, title or quiet enjoyment. If applicable law implies 
any warranties with respect to the software, all such warranties are limited in duration to ninety (90) days from the 
date of delivery. No oral or written information or advice given by Sensory, its dealers, distributors, agents or 
employees shall create a warranty or in any way increase the scope of this warranty. 

(c) Some states (USA only) do not allow the exclusion of implied warranties, so the above exclusion may not apply to 
you. This warranty gives you specific legal rights and you may also have other legal rights that vary from state to 
state. 
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7.  Exclusive Remedy 
Your exclusive remedy under Section 6 is to return the Software to the place you acquired it, with a copy of your receipt and 
a description of the problem. Sensory will use reasonable commercial efforts to supply you with a replacement copy of the 
Software that substantially conforms to the documentation, provide a replacement for defective media, or refund to you your 
purchase price for the Software, at its option. Sensory shall have no responsibility if the Software has been altered in any 
way, if the media has been damaged by accident, abuse or misapplication, or if the failure arises out of use of the Software 
with other than a recommended hardware configuration. 
 
8.  Limitation of liability. 

(a) Neither Sensory nor its suppliers shall be liable to you or any third party for any indirect, special, incidental or 
consequential damages (including damages for loss of business, loss of profits, business, interruption or the like), 
arising out of the use or inability to use the software or this EULA based on any theory of liability including breach of 
contract, breach of warranty, tort (including negligence), product liability or otherwise, even if Sensory or its 
representatives have been advised of the possibility of such damages and even if a remedy set forth herein is found 
to have failed of its essential purpose. 

(a) Sensory’s total liability to you for actual damages for any cause whatsoever will be limited to the greater of $500 us 
dollars or the amount paid by you for the software that caused such damage. 

(b) (USA only) some states do not allow the limitation or exclusion of liability for incidental of consequential damages, 
so the above limitation or exclusion may not apply to you and you may also have other legal rights that vary from 
state to state. 

 
9.  Basis of Bargain 
The Limited Warranty, Exclusive Remedies and Limited Liability set forth above are fundamental elements of the basis of the 
agreement between Sensory and you. Sensory would not be able to provide the Software on an economic basis without 
such limitations. 
 
10.  U.S. GOVERNMENT RESTRICTED RIGHTS LEGEND 
This Software and the documentation are provided with "RESTRICTED RIGHTS".  Use, duplication, or disclosure by the U.S. 
Government is subject to restrictions as set forth in this EULA and as provided in DFARS 227.7202-1(a) and 227.7202-3(a) 
(1995), DFARS 252.227-7013 (c)(1)(ii)(OCT 1988), FAR 12.212(a)(1995), FAR 52.227-19, or FAR 52.227-14, as applicable. 
Manufacturer: Sensory, Inc., 575 N. Pastoria Ave. Sunnyvale, CA 94085. 
 
11.  Consumer End Users Only (outside of the USA) 
The limitations or exclusions of warranties and liability contained in this EULA do not affect or prejudice the statutory rights of 
a consumer, i.e., a person acquiring goods otherwise than in the course of a business. 
 
12.  General Provisions 
This EULA shall be governed by the internal laws of the State of California. This EULA contains the complete agreement 
between the parties with respect to the subject matter hereof, and supersedes all prior or contemporaneous agreements or 
understandings, whether oral or written. All questions concerning this EULA shall be directed to: Sensory, Inc., 575 N. 
Pastoria Ave. Sunnyvale, CA 94085, attention: General Counsel.
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The Interactive Speech™ Product Line 
Sensory’s Interactive Speech™ product line makes consumer electronics more intelligent by enabling them to talk, hear, 
move and interact with the external world using naturally sounding spoken commands-all without training and even in noisy 
environments!  Sensory offers both chip and software solutions that offer advanced speech recognition with hands-free 
functionality, biometric speaker verification, text-to-speech (TTS) synthesis, high quality stereo music and sound effects, 
robotics and LCD controls, and interactive sensing capabilities. These technologies are designed for integration into cost-
sensitive consumer electronic applications such as home appliances, smart toys, music players and personal communication 
devices. The hardware line includes the NLP-5x Natural Language Processor, the RSC-4x family of mixed signal processors, 
and the SC-691 music and speech synthesis slave processor. Embedded software options include the FluentSoft™ 
Recognizer, which offers speech recognition technologies for non-Sensory processors and DSPs. Sensory’s BlueGenie™ 
Voice Interface, the first speech recognition, TTS and synthesis option for BlueTooth® enabled devices, offers hands-free 
control of headsets, music players and other BlueTooth® devices. 

NLP-5x Natural Language Processor and Development Tools 
The NLP-5x features a high-performance 80MHz 16-bit DSP with on-chip ADC, hi-fidelity stereo DAC, microphone 
preamplifiers, RAM, OTP code and constant memory, and many kinds of peripheral interfaces and control blocks. With 
Sensory’s FluentChip™ 5 firmware, it provides a single chip solution capable of accurate speech recognition; text-to-speech 
(TTS) synthesis with morphing; compressed speech; high fidelity music; motor and LCD control; and man-machine 
interfaces (MMI) with interactive sensors. Sensory offers a complete suite of evaluation and development tools that include 
the ability to create complex grammars with a natural language interface in multiple languages. 

RSC-4x Family of Microcontrollers and Developer Tools 
The RSC-4x (Recognition, Synthesis and Control) product family contains low-cost 8-bit speech-optimized 
microcontrollers that are fully integrated and include A/D, pre-amplifier, D/A, RAM, and ROM circuitry.  With Sensory’s 
FluentChip™ firmware, the RSC family offers speech recognition, speaker verification, speech and music synthesis, voice 
recording and playback, and an entire suite of interactive robotic and sonic networking technologies. The family is supported 
by a complete suite of evaluation and development toolkits that include the ability to quickly create speaker independent 
recognition sets in many languages. 

SC6 Slave Processor and Tools 
The SC-691 is a standard slave synthesizer that accepts compressed speech data from other microprocessors or 
microcontrollers and converts it to speech.  The chip operates up to 12.32 MIPS, and provides high-quality, low data-rate 
speech compression and MIDI music synthesis, with unlimited speech duration using external memory.  Sensory offers 
hardware and software tools for analyzing speech files, editing speech data and generating coded speech. 

FluentSoft™ Recognizer 
The FluentSoft™ Recognizer is the engine powering the FluentSoft™ SDK. It provides a noise-robust, large-vocabulary, 
speaker-independent solution with continuous digit recognition and word-spotting capabilities. This small-footprint software 
recognizes thousands of words and runs on non-Sensory processors including Intel XScale, TI OMAP, and ARM9, and 
supports operating systems such as MS Windows, Linux, and Symbian. 

BlueGenie™ Voice Interface 
The BlueGenie Voice Interface software suite runs on CSR’s BC-5 MM Kalimba DSP, and enables manufacturers of 
Bluetooth products to integrate full voice control and synthetic speech output without the need for visual displays or complex 
user interfacing. It frees designers to pack functionality onto small form factor Bluetooth devices and answers consumer 
demand for a “Truly Hands-Free” experience. 

Important notices: 
Sensory Incorporated (Sensory, Inc.) reserves the right to make changes, without notice, including circuits, standard cells, and/or software, described or 
contained herein in order to improve design and/or performance.  Sensory, Inc. assumes no responsibility nor liability for the use of any of these products, 
conveys no license or title under any patent, copyright, or mask-work right to these products, and makes no representations or warranties that these products 
are free from patent, copyright, or mask-work right infringement, unless otherwise specified. Applications that are described herein for any of these products are 
for illustrative purposes only.  Sensory, Inc. makes no representation or warranty that such applications will be suitable for the specified use without further 
testing or modification. 

Safety Policy: 
Sensory, Inc. products are not designed for use in any systems where malfunction of a Sensory, Inc. product can reasonably be expected to result in a personal 
injury, including but not limited to life support appliances and devices.  Sensory, Inc. customers using or selling Sensory Incorporated products for use in such 
applications do so at their own risk and agree to fully indemnify Sensory, Inc. for any damages resulting from such improper use or sale. 
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