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TDK µPOL Vout Iout Analog Vout Digital Vout Options

FS1606A-0600-AL 0.6V to 5.0V 6A Yes Yes, ±5mV steps Telemetry

FS1606A-1000-AL 1.0V 6A Yes Telemetry

FS1606A-1050-AL 1.05V 6A Yes Telemetry

FS1606A-1100-AL 1.10V 6A Yes Telemetry

FS1606A-1200-AL 1.20V 6A Yes Telemetry

FS1606A-1500-AL 1.5V 6A Yes Telemetry

FS1606A-1800-AL 1.80V 6A Yes Telemetry

FS1606A-2500-AL 2.5V 6A Yes Telemetry

FS1604A-2500-AL 2.5V 4A Yes Telemetry

FS1604A-3300-AL 3.3V 4A Yes Telemetry

FS1603A-3300-AL 3.3V 3A Yes Telemetry

FS1603A-5000-AL 5.0V 3A Yes Telemetry

FS1003-0600-AL 0.6V to 5.0V 3A Yes Yes, ±5mV steps Telemetry

FS1006-3300-AL 3.3V 6A Yes Telemetry

FS1006-5000-AL 5.0V 6A Yes Telemetry

Using FS1606A, FS1006, and FS1003 in 
Telemetry Applications
by Tony Ochoa

Application Note

TDK µPOL introduces compact power modules with integrated telemetry capabilities with the FS160xA, FS1003, and FS1006 

series. These chip embedded power modules contain full integration of the DC-DC, inductor, plus MosFETS, driver and I2C 

bus communications for voltage, current and temperature telemetry in a tiny 3.3mm x 3.3mm x 1.35mm height package.

FS1606A & FS1006 & FS1003
Chip Embedded DC DC Power Module

1.35mm height

3.3mm 
3.3mm 

Telemetry: 
Vin, Vout, Iout, TempFS1606A
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Using the new power modules, the typical application circuit is shown below.

Typical Application Circuit

The starter designs for schematics and PCB layout of the FS160x, FS1003, and FS1006

can be downloaded at Ultra Librarian: https://www.ultralibrarian.com/partners/tdk

Using the power modules for Telemetry. Predictive maintenance is emerging now with the spread of AI and Edge capabilities 

both wired and wireless. The FS1606A, FS1003, and FS1003 have full telemetry reporting for voltage, current and 

temperature.  Below is a summary of the trends and approaches. 

Trends

•	Growing number of edge devices:  Internet of Things (IoT) solutions in industrial environments

•	High end computing driven by AI 

•	Need for higher reliability 

•	Compact design demands for system level health and monitoring

Approaches

•	Power Telemetry provides predictive maintenance monitoring power health for fault detection, prediction, and Field of 

Service capabilities

https://www.ultralibrarian.com/partners/tdk
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Concept of POL DC-DC Power Devices for Predictive Maintenance (System Health)

•	 DC-DC devices now ubiquitous availability of Telemetry functions that can 

monitor the system power health

•	 Common devices monitors for power included embedded controller, 

memory, communication fabric and I/O and other critical devices

•	 The “power monitors” can include voltage, current and temperature levels 

through the system design

•	 With external centralized PIC or µControllers these “power monitor” 

variables can be used for system health maintenance

•	 New ideas popping up for large scale to small form factor applications for 

predictive maintenance schemes

See also Application Note: Practical Design Guide on Telemetry Use Case. 

“How to program the output voltage an dcurrent of the FS1606A µPOL 

using I2C.”

The register command sets for I2C can be found here:

Device Register Maps (I2C/PMBus)

Development Stage
Power Management 

Considerations

Advantages of Using POL-PMBus / I2C 

Devices

System Level Integration

Design Flexibility

Instant Rail by Rail Adjustment

Early Sequencing Planning vs. Load

Early Fault / Warning Planning/Schemes

 

Range of Performance - 

Optimization

Margining on Demand

Output Trimming @ Rail

System Level Telemetry @ Rail

Sequence Trimming (ON / OFF, Slew) @ Rail

Peak Consumption Analysis

Application End Use vs. Power Scheme Profiling

Time to Market Execution

Quality Power Delivery Solution

Production Trimming by Rail

Scalable VR Design

Field of Service Capability - “Predictive Maintenance”

Remote QOS Capability - Fault Diagnostics by Rail

Inventory Identification by Rail

Demand Load Analysis Reporting at Point of Load

Design Re-use / Re-purpose

Tony Ochoa, Survey of Customers and Use Case of Telemetry, Margining, and Fault Management in Applications

Evaluation 

Prototype

Characterization

Production

Customer Use Cases of PMBus / I2C Advanced Power Devices

Inventory

Configuration

Telemetry

I2C Capabilities

Examples
Device ID

Vin, Vout, Iout, 
Temperature

CORE & Memory

Comms
(SERDES)

PLATFORM
VOLTAGES

SYSTEM
VOLTAGES

SC
L

SD
A

SC
L

SD
A

SC
L

SD
A

FS1606A SC
L

SD
A

FS1606A

FS1003 PERIPHERAL
VOLTAGES

FS1006

0.6V to 1.2V

1.2V, 1.5V, 1.8V

1.2V, 1.5V, 1.8V,
2.5V, 3.3V

3.3V, 5.0V

Vout setting +/- 5mV steps

https://product.tdk.com/en/products/power/switching-power/micro-pol/register-maps.html
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In addition, evaluation boards and I2C dongles are available from TDK using TDK’s CondUIt GUI software to prototype 

telemetry via I2C.

Evaluation boards are available from TDK for the FS160xA, FS100x series.  See table below.  Each board can be tailored for 

analog or digital Vout setting and also be used with the TDK dongle for the I2C header and dongle using TDK’s CondUIt GUI 

software. 

Evaluation Boards & I2C Programming Dongle

CondUIt GUI Software for Prototyping with I2C Programmability and Telemetry

Ordering Code Device Description

Evaluation Boards

EV1003-0600-A FS1003-0600 12Vin to 1.8V (0.6V to 5.0V) / 3A voltage 

divider set up. Full telemetry.

EV1006-3300-A FS1006-3300 12Vin to 3.3V / 6A voltage divider set up. 

Full telemetry.

EV1006-5000-A FS1006-5000 12Vin to 5.0V / 6A voltage divider set up. 

Full telemetry.

EV1606A-0600-A FS1606A-0600 12Vin to 1.8V (0.6V to 5.0V) / 6A voltage 

divider set up. Iout telemetry limit to 2.5V 

or less.

EV1604A-3300-A FS1604A-3300 12Vin to 3.3V / 6A voltage divider set up. 

Full telemetry.

EV1603A-5000-A FS1603A-5000 12Vin to 5.0V / 6A voltage divider set up. 

Full telemetry.

I2C Programming Dongle

TDK-PMBus-I2C-

Dongle

FS1525, 

FS160xA, 

FS100x, 

FS1412 series

This dongle is used with CondUIt GUI. 

Download GUI and Manual at www.tdk.

com/POL, see under Technical Support 

Tools.

FS1606-0600-A Evaluation Board

TDK-PMBus-I2C Dongle: Used for prototyping with I2C 

programmability and telemetry with TDK power modules

Download CondUIt GUI Software & Manual under Technical Support Tools: 

https://product.tdk.com/en/products/power/switching-power/micro-pol/designtool.html

https://product.tdk.com/en/products/power/switching-power/micro-pol/designtool.html

