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6V ï 42V  /  3A  /  0.8V ï 6V Output 

 

 

DESCRIPTION 

 

The VDRM series of the MagI³C Power Module family 

provides a fully integrated DC-DC power supply including 

the buck switching regulator and inductor in a package. 

The 171030601 offers high efficiency and delivers up to 

3A of output current. It operates from 6V input voltage up 

to 42V. It is designed for fast transient response. 

It is available in an innovative industrial high power 

density TO263-7EP (10.16 x 13.77 x 4.57mm) package 

that enhances thermal performance and allows for hand 

or machine soldering. 

The VDRM regulators have an integrated protection 

circuit that guards against thermal overstress and 

electrical damage by using thermal shut-down, 

overcurrent, short-circuit, overvoltage and undervoltage 

protection. 

 

 

TYPICAL APPLICATIONS 

 

¶ Point-of-Load DC-DC applications from 9V, 12V, 18V 

and 24V industrial rails 

¶ Industrial, test & measurement, medical applications 

¶ System power supplies  

¶ DSPs, FPGAs, MCUs and MPUs supply 

¶ I/O interface power supply 

 

 

 

 

 

 

 

 

 

TYPICAL CIRCUIT DIAGRAM 

 

 

 

FEATURES 

 

¶ Peak efficiency above 90% 

¶ Current capability up to 3A 

¶ Input voltage range: 6V to 42V 

¶ Output voltage range: 0.8V to 6V 

¶ Reference accuracy: ±2% 

¶ No minimum load required 

¶ Integrated shielded inductor solution for quick time to 

market and ease of use 

¶ Single exposed pad for best-in-class thermal 

performance 

¶ Low output voltage ripple (< 10mVpp) 

¶ Adjustable switching frequency: 0.2 to 0.8 MHz 

¶ Low ripple Constant On-Time control 

¶ Synchronous operation 

¶ Automatic power saving operation at light load 

¶ Undervoltage lockout protection (UVLO) 

¶ Adjustable soft-start  

¶ Thermal shutdown 

¶ Short circuit protection 

¶ Cycle-by-cycle current limit 

¶ Output overvoltage protection 

¶ Pin compatible with 171012401, 171012402,   

171032401, 171010601 and 171020601 

¶ Operating ambient temperature up to 105°C 

¶ RoHS and REACh compliant 

¶ Operating junction temp. range: -40 to 125°C  

¶ Mold compound UL 94 Class V0 (flammability 

testing) certified 

¶ Complies with EN55022 class B radiated emissions 

standard 
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PACKAGE 
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MARKING DESCRIPTION 
 

 

 

PIN DESCRIPTION 
 

SYMBOL NUMBER TYPE DESCRIPTION 

VIN 1 Power 
The supply input pin is a terminal for an unregulated input voltage source. It is required 
to place the input capacitor nearby the VIN pin and PGND. 

RON 2 Input 
An external resistor from RON to VIN pin sets the on-time and frequency of the 
application.  

EN 3 Input 

Connecting this pin to GND disables the device. Connecting this pin to a voltage 
higher than 1.18V typ. (but <6.5V) or leaving it floating enables the device. This pin 
can be used in order to set an external UVLO through a resistor divider. If this pin is 
left floating the device is always on. 

AGND 4 Supply 
The analog ground pin is the reference point for all stated voltages. It is internally 
connected to PGND. 

SS 5 Input 
For the soft-start function there is an internal 8ɛA current source which charges an 
external capacitor (CSS) to generate the soft-start. A minimum capacitance is required 

FB 6 Input 

The feedback pin is internally connected to the regulation circuitry, the overvoltage and 
short-circuit comparators. The regulation reference point is 0.8V at this input pin. 
Connect the feedback resistor divider between the output and AGND to set the output 
voltage. 

VOUT 7 Power 
The output voltage pin is connected to the internal inductor. For the best stability and 
operation connect the output capacitor between this pin and PGND. 

PGND EP Power 
Exposed Pad ï Main node for switch current of the internal low-side MOSFET. Used 
as heat sink for power dissipation during operation.  

  

Marking Description 

WE Würth Elektronik tradename 

Y Year 

M Month 

LLLL Assembly lot code 

S Assembly site code per QSS 050-120 

G3 Lead finish code per Jedec Norm (green 3 mat sin) 

MagI3C MagI³C logo 

171030601 Order code 
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ORDERING INFORMATION 

 

ORDER CODE PART DESCRIPTION SPECIFICATIONS PACKAGE PACKAGING UNIT 

171030601 WPMDH1300601JT 3A / 0.8-6Vout version TO263-7EP Tape and Reel, 250 pieces 

178030601 WPMDH1300601JEV 3A / 0.8-6Vout  version Eval Board 1 

 

PIN COMPATIBLE FAMILY MEMBERS 

 

ORDER CODE PART DESCRIPTION SPECIFICATIONS PACKAGE PACKAGING UNIT 

171012401 WPMDH1102401JT 1A / 5-24Vout version TO263-7EP Tape and Reel, 250 pieces 

178012401 WPMDH1102401JEV 1A / 5-24Vout version Eval Board 1 

171012402 WPMDH1152401JT 1.5A / 5-24Vout version TO263-7EP Tape and Reel, 250 pieces 

178012402 WPMDH1152401JEV 1.5A / 5-24Vout version Eval Board 1 

171032401 WPMDH1302401JT 3A / 5-24Vout  version TO263-7EP Tape and Reel, 250 pieces 

178032401 WPMDH1302401JEV 3A / 5-24Vout version Eval Board 1 

171010601 WPMDH1100601JT 1A / 0.8-6Vout version TO263-7EP Tape and Reel, 250 pieces 

178010601 WPMDH1100601JEV 1A / 0.8-6Vout version Eval Board 1 

171020601 WPMDH1200601JT 2A / 0.8-6Vout version TO263-7EP Tape and Reel, 250 pieces 

178020601 WPMDH1200601JEV 2A / 0.8-6Vout version Eval Board 1 

 

 

SALES INFORMATION 

 

SALES CONTACTS 

Würth Elektronik eiSos GmbH & Co. KG 

EMC & Inductive Solutions 

Max-Eyth-Str. 1 

74638 Waldenburg 

Germany 

Tel. +49 (0) 7942 945 0 

www.we-online.com 

powermodules@we-online.com 

 

  

http://www.we-online.com/
mailto:powermodules@we-online.com
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ABSOLUTE MAXIMUM RATINGS 
 

Caution: 

Exceeding the listed absolute maximum ratings may affect the device negatively and may cause permanent damage. 

 

SYMBOL PARAMETER 
LIMITS 

UNIT 
MIN (1) MAX (1) 

VIN, RON Input voltage, On-time resistor -0.3 43.5 V 

EN, FB, SS Enable, Feedback, Soft-start input -0.3 7.0 V 

VESD ESD voltage (Human Body Model), according to EN61000-4-2 (2) - ±2000 V 

TJ Junction temperature - 150 °C 

Tstorage Assembled, non-operating storage temperature -65 150 °C 

TSOLDER Peak case/leads temperature during reflow soldering, max. 20sec (3) 235 245 °C 

 

 
OPERATING CONDITIONS 

 

Operating conditions are conditions under which operation of the device is intended to be functional. All values are 

referenced to GND. 

 

SYMBOL PARAMETER MIN (1) TYP (4) MAX (1) UNIT 

VIN Input voltage 6 - 42 V 

VOUT Regulated output voltage 0.8 - 6 V 

VEN Enable input voltage 0 - 6.5 V 

TA Ambient temperature range -40 - 105 (5) °C 

TJ Junction temperature range -40  125 °C 

IOUT Nominal output current   3 A 

 

 

THERMAL SPECIFICATIONS 

 

SYMBOL PARAMETER TYP (4) UNIT 

ᴆJA Junction-to-ambient thermal resistance (6) 19.3 °C/W 

ᴆJc Junction-to-case thermal resistance  1.9 °C/W 

TSD 
Thermal shutdown, rising 165 °C 

Thermal shutdown hysteresis, falling 15 °C 
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ELECTRICAL SPECIFICATIONS 

 

MIN and MAX limits are valid for the recommended junction temperature range of -40°C to 125°C. Typical values represents 

statistically the utmost probability at following conditions: VIN = 24V, VOUT = 3.3V, TA = 25°C, unless otherwise specified. 

 

SYMBOL PARAMETER TEST CONDITIONS MIN (1) TYP (4) MAX (1) UNIT 

Output current 

ICL Current limit threshold  3.20 4.20 5.25 A 

Output voltage 

VFB 

Reference voltage 

VSS>0.8V,  

TJ=25°C,  

IOUT = 10mA 

0.786 0.802 0.818 V 

Reference voltage over 

temperature 

VSS>0.8V,  

-40ÁCÒTJÒ125ÁC,  

IOUT = 3A 

0.784 0.804 0.825 V 

IFB Feedback input bias current  - 5 - nA 

VOUT 

Line regulation 
VIN = 12V to 42V 
IOUT = 3A 

- ±0.01  - % 

Load regulation 
VIN = 24V 
IOUT = 0A to 3A  

- 1.5 - mV/A 

Output voltage ripple 

VOUT=5V 
COUT=100ɛF 6.3V X7R 

20MHz BWL 

- 8 - mVpp 

Protections 

VFB-OVP 
Feedback overvoltage 

protection threshold 
 - 0.92 - V 

Switching frequency 

fSW Switching frequency 
Continuous Conduction Mode 
(CCM) 

0.2 - 0.8 
MHz 

tON-MIN 
ON timer minimum pulse 

width 
 - 150 - ns 

tOFF-MIN 
OFF timer minimum pulse 

width 
 - 260 - ns 

Enable  

VENABLE 
EN threshold trip point VEN rising 1.10 1.18 1.25 V 

EN threshold hysteresis VEN falling - 90 - mV 

Soft-Start 

tSS Soft-start time CSS = 0.022µF - 2.2 - ms 

ISS SS pin source current VSS = 0V 5 8 11 µA 

ISS-DIS SS discharge current  - -200 - µA 
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ELECTRICAL SPECIFICATIONS 

 

MIN and MAX limits are valid for the recommended junction temperature range of -40°C to 125°C. Typical values represents 

statistically the utmost probability at following conditions: VIN = 24V, VOUT = 3.3V, TA = 25°C, unless otherwise specified. 

 

SYMBOL PARAMETER TEST CONDITIONS MIN (1) TYP (4) MAX (1) UNIT 

Efficiency 

ɖ Efficiency 

VIN = 24V, VOUT = 3.3V, 

IOUT = 1A, fSW = 500kHz 
- 86 - % 

VIN = 24V, VOUT = 3.3V, 

IOUT = 3A, fSW = 500kHz 
- 82 - % 

VIN = 24V, VOUT = 5V, 

IOUT = 1A, fSW = 500kHz 
- 89 - % 

VIN = 24V, VOUT = 5V, 

IOUT = 3A, fSW = 500kHz 
- 87 - % 

Input  current 

IQ Input quiescent current VFB = 0.86V (7) - 1 - mA 

ISD 
Shutdown quiescent input 

current 
VENABLE = 0V - 25 - µA 

 

 

RELIABILITY 

 

SYMBOL PARAMETER TEST CONDITIONS MIN (1) TYP (4) MAX (1) UNIT 

MTBF(8) 
Mean Time Between 

Failures 

- Confidence level 60% 
- Test temperature: 125°C 
- Usage temperature: 55°C 
- Activation energy: 0.7eV 
- Test duration: 1000 hours 
- Sample size: 6471  
- Fail: 0 

5.54·108 h 

 

RoHS, REACh  

 

RoHS 
directive 

 

Directive 2011/65/EU of the European Parliament and the Council of June 
8th, 2011 on the restriction of the use of certain hazardous substances in 
electrical and electronic equipment.  

REACh 
directive 

Directive 1907/2006/EU of the European Parliament and the Council of June 
1st, 2007 regarding the Registration, Evaluation, Authorization and 
Restriction of Chemicals (REACh). 

 

PACKAGE SPECIFICATIONS 
 

MOLD COMPOUND WEIGHT 

Part Number Material UL Class Certificate Number  

0.54g 171020601 EME-G760 UL94V-0 E41429 
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NOTES 

 

(1) Min and Max limits are 100% production tested at 25°C. Limits over the operating temperature range are guaranteed 

through correlation using Statistical Quality Control (SQC) methods. 

(2) The human body model is a 100pF capacitor discharged through a 1.5 kɋ resistor into each pin. Test method is per 

JESD-22-114. 

(3) JEDEC J-STD020 

(4) Typical numbers are valid at 25°C ambient temperature and represent statistically the utmost probability assuming the 

Gaussian distribution. 

(5) Depending on heat sink design, number of PCB layers, copper thickness and air flow. 

(6) Measured on a 8cm x 8cm four layer PCB, 35µm copper, thirty-six 10mil (254µm) thermal vias, no air flow (see 

ñOUTPUT POWER DERATINGò section on page 13). 

(7) Module ON (Enable floating or high), feedback voltage applied by external source Ą no PWM switching 
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TYPICAL PERFORMANCE CURVES 

 

If not otherwise specified, the following conditions apply: VIN = 24V; CIN = 10µF X7R ceramic; COUT = 100µF X7R ceramic, 

TAMB = 25°C. 

 

RADIATED AND CONDUCTED EMISSIONS  
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