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What is In‐Circuit Programming?

• Writing of System Configuration Parameters to a Digitally 
Programmed Device in a populated board
– Post Assembly
– Typically part of In‐Circuit Test flow
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Why Implement In‐Circuit Programming?
• PMBus provides highly flexible programmable Solutions, but how 
to program “initial” parameters?
– Bill of Materials (BOM or PIN) Programming

• Schematic / BOM for programming for “conventional” design flow
• Board Area, Inventory Control, Component Aging / Contamination
• Limited Range/Resolution

– Pre‐Assembly Programming
• Eliminates Board Components, Provides Digital Progamming
• Additional Cost, Inventory Control, Difficulty of making changes

– In‐Circuit Programming
• Standard Parts Custom Configured in Test Flow
• Requires compatible test flow
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Challenges of In‐Circuit Programming –
Devices

• Slave Addressing
– Typically still requires some BOM programming, so can’t be
eliminated

• Non‐Volatile Memory!
– Needed to STORE programming
– OTP, Stacked OTP, EEPROM, FLASH, FRAM

• How many times can it be STORED?
• What is the STORE time?
• How does the system know when STORE is complete?
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Challenges of In‐Circuit Programming –
Devices
• Power Devices In‐Circuit during test flow

– How do devices “power‐up” ?
– Can they run on standby / auxiliary supplies or do they need main power?
– Do they need auxiliary power to program their NVM?

• What is the “Default State” of the part?
– ON_OFF_CONFIG?

• Control (Enable) Pin?  OPERATION command?
– Can Control be held “off” in programming?

• Powering PMBus
– Pull‐up supply?  Devices?
– Same Power during operation?  In‐Circuit Test Only?
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Challenges of In‐Circuit Programming –
System
• Communicating with PMBus

– Interface with normal “HOST” controller?
– Direct Tester Interface with PMBus?

• Multi‐Master System?

• Multi‐Branch / Switched Buses?
– Interface with each branch?
– Control switches to interface with all branches?

• In‐Field / In Service Updates?
– Does the system need to support updates?
– How will updated be supported?
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Challenges of In‐Circuit Programming –
Programming
• How to Program PMBUS

– Direct Tester Interface
– “Hijack” System Host
– JTAG to PMBUS bridge device

• Source files for Device Configurations
– Vendor Specific Formats

• Most Common today, custom manufacturing tool from each vendor
– Standard Configuration Files!

• See Bjorn 
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Challenges of In‐Circuit Programming –
Programming

• Programming Errors!
– Verifying Written Data

• Write, Read?
• Write, STORE, RESTORE, Read?  ‐ Device Rounding on Readback!
• Write, STORE, Power‐Cycle, Read?

– Handling Long STORE times
• Program & Wait?
• Program All, Verify All?
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Challenges of In‐Circuit Programming –
Programming

• Programming Errors (continued)
– Detecting rejected commands

• SMB_ALERT & STATUS_CML

– Detecting bad data
• Read Back everything?
• NVM Validation (USER_DATA or MFR_SPECIFIC)

• Responding to Bad Data
– RESET and Start Over?
– Selective Restart?



©2017 System Management Interface Forum10

Conclusions
• PMBUS provides a powerful and flexible tool for digitally 
programming Power Solutions

• Programming of Devices for Initial Power‐On has unique challenges 
and opportunities

• In‐Circuit Programming of PMBUS devices offers a number of 
valuable benefits over alternative programming methods

• Standard “Configuration File” format and programming tools will 
help.
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Thank you!
Questions?



IMPORTANT NOTICE FOR TI DESIGN INFORMATION AND RESOURCES

Texas Instruments Incorporated (‘TI”) technical, application or other design advice, services or information, including, but not limited to,
reference designs and materials relating to evaluation modules, (collectively, “TI Resources”) are intended to assist designers who are
developing applications that incorporate TI products; by downloading, accessing or using any particular TI Resource in any way, you
(individually or, if you are acting on behalf of a company, your company) agree to use it solely for this purpose and subject to the terms of
this Notice.
TI’s provision of TI Resources does not expand or otherwise alter TI’s applicable published warranties or warranty disclaimers for TI
products, and no additional obligations or liabilities arise from TI providing such TI Resources. TI reserves the right to make corrections,
enhancements, improvements and other changes to its TI Resources.
You understand and agree that you remain responsible for using your independent analysis, evaluation and judgment in designing your
applications and that you have full and exclusive responsibility to assure the safety of your applications and compliance of your applications
(and of all TI products used in or for your applications) with all applicable regulations, laws and other applicable requirements. You
represent that, with respect to your applications, you have all the necessary expertise to create and implement safeguards that (1)
anticipate dangerous consequences of failures, (2) monitor failures and their consequences, and (3) lessen the likelihood of failures that
might cause harm and take appropriate actions. You agree that prior to using or distributing any applications that include TI products, you
will thoroughly test such applications and the functionality of such TI products as used in such applications. TI has not conducted any
testing other than that specifically described in the published documentation for a particular TI Resource.
You are authorized to use, copy and modify any individual TI Resource only in connection with the development of applications that include
the TI product(s) identified in such TI Resource. NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE TO
ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR INTELLECTUAL PROPERTY
RIGHT OF TI OR ANY THIRD PARTY IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
regarding or referencing third-party products or services does not constitute a license to use such products or services, or a warranty or
endorsement thereof. Use of TI Resources 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.
TI RESOURCES ARE PROVIDED “AS IS” AND WITH ALL FAULTS. TI DISCLAIMS ALL OTHER WARRANTIES OR
REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING TI RESOURCES OR USE THEREOF, INCLUDING BUT NOT LIMITED TO
ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE WARRANTY AND ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL
PROPERTY RIGHTS.
TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY YOU AGAINST ANY CLAIM, INCLUDING BUT NOT
LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF PRODUCTS EVEN IF
DESCRIBED IN TI RESOURCES OR OTHERWISE. IN NO EVENT SHALL TI BE LIABLE FOR ANY ACTUAL, DIRECT, SPECIAL,
COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN CONNECTION WITH OR
ARISING OUT OF TI RESOURCES OR USE THEREOF, AND REGARDLESS OF WHETHER TI HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.
You agree to fully indemnify TI and its representatives against any damages, costs, losses, and/or liabilities arising out of your non-
compliance with the terms and provisions of this Notice.
This Notice applies to TI Resources. Additional terms apply to the use and purchase of certain types of materials, TI products and services.
These include; without limitation, TI’s standard terms for semiconductor products http://www.ti.com/sc/docs/stdterms.htm), evaluation
modules, and samples (http://www.ti.com/sc/docs/sampterms.htm).

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2018, Texas Instruments Incorporated

http://www.ti.com/sc/docs/stdterms.htm
http://www.ti.com/lit/pdf/SSZZ027
http://www.ti.com/lit/pdf/SSZZ027
http://www.ti.com/sc/docs/sampterms.htm

	MAIN MENU
	Help
	Search
	Print
	Industry Presentations



