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COTS series 

VPT Series 
Input DC
Voltage/V

Max 
Output 

Power/W

output DC
Voltage/V 

Output 
Trim 

SYNC INHIBIT Page 

COTS DC-DC Converters 

VPT5-2800S 

VPT5-283R3S 15-50 4 3.3   yes  
VPT5-2805S 15-50 5 5     yes  
VPT5-2812S 15-50 5 12     yes  
VPT5-2815S 15-50 5 15     yes  

VPT15-2800S/D 

VPT15-283R3S 15-50 10 3.3 yes    yes  
VPT15-2805S 15-50 15 5 yes    yes  
VPT15-2812S 15-50 15 12 yes    yes  
VPT15-2815S 15-50 15 15 yes    yes  
VPT15-2805D 15-50 15 5     yes  
VPT15-2812D 15-50 15 12     yes  
VPT15-2815D 15-50 15 15     yes  

VPT30-2800S/D 

VPT30-283R3S 15-50 25 3.3 yes yes yes  
VPT30-2805S 15-50 30 5 yes yes yes  
VPT30-2812S 15-50 30 12 yes yes yes  
VPT30-2815S 15-50 30 15 yes yes yes  
VPT30-2805D 15-50 30 5  yes yes  
VPT30-2812D 15-50 30 12  yes yes  
VPT30-2815D 15-50 30 15  yes yes  

VPT100-2800S/D-VPT100+  

VPT100-283R3S 16-40 66 3.3 yes yes yes  
VPT100-2805S 16-40 100 5 yes yes yes  

37-46

37-46
37-46

37-46

47-68

47-68

47-68

47-68

47-68
47-68

47-68

69-89

69-89

69-89

69-89

69-89

69-89
69-89

90-111
90-111



VPT Series 
Input DC
Voltage/V

Max 
Output 

Power/W

output DC
Voltage/V 

Output 
Trim 

SYNC INHIBIT Page 

VPT100-2812S 16-40 100 12 yes yes yes  
VPT100-2815S 16-40 100 15 yes yes yes  
VPT100-2812D 16-40 100 12 yes yes yes  
VPT100-2815D 16-40 100 15 yes yes yes  

Potted COTS DC-DC Converters 

DVST2800T 

DVST281R83R35T 15-50 22.5 1.8;3.3;5   yes  
DVST281R83R312T 15-50 22.5 1.8;3.3;12   yes  
DVST281R83R315T 15-50 22.5 1.8;3.3;15   yes  
DVST281R855T 15-50 23.5 1.8;5;5   yes  
DVST281R8512T 15-50 23.5 1.8;5;12   yes  
DVST281R8515T 15-50 23.5 1.8;5;15   yes  
DVST281R8125T 15-50 23.5 1.8;12;5   yes  
DVST281R81212T 15-50 23.5 1.8;12;12   yes  
DVST281R81215T 15-50 23.5 1.8;12;15   yes  
DVST281R8155T 15-50 23.5 1.8;15;5   yes  
DVST281R81512T 15-50 23.5 1.8;15;12   yes  
DVST281R81515T 15-50 23.5 1.8;15;15   yes  
DVST283R33R35T 15-50 24 3.3;3.3;5   yes  
DVST283R33R312T 15-50 24 3.3;3.3;12   yes  
DVST283R33R315T 15-50 24 3.3;3.3;15   yes  
DVST283R355T 15-50 25 3.3;5;5   yes  
DVST283R3512T 15-50 25 3.3;5;12   yes  
DVST283R3515T 15-50 25 3.3;5;15   yes  
DVST283R3125T 15-50 25 3.3;12;5   yes  
DVST283R31212T 15-50 25 3.3;12;12   yes  
DVST283R31215T 15-50 25 3.3;12;15   yes  
DVST283R3155T 15-50 25 3.3;15;5   yes  
DVST283R31512T 15-50 25 3.3;15;12   yes  

VPT Series 
Input DC
Voltage/V

Max 
Output 

Power/W

output DC
Voltage/V 

Output 
Trim 

SYNC INHIBIT Page 

DVST283R31515T 15-50 25 3.3;15;15   yes  
DVST2853R35T 15-50 29 5;3.3;5   yes  
DVST2853R312T 15-50 29 5;3.3;12   yes  
DVST2853R315T 15-50 29 5;3.3;15   yes  
DVST28555T 15-50 30 5;5;5   yes  
DVST285512T 15-50 30 5;5;12   yes  
DVST285515T 15-50 30 5;5;15   yes  
DVST285125T 15-50 30 5;12;5   yes  
DVST2851212T 15-50 30 5;12;12   yes  
DVST2851215T 15-50 30 5;12;15   yes  
DVST285155T 15-50 30 5;15;5   yes  
DVST2851512T 15-50 30 5;15;12   yes  
DVST2851515T 15-50 30 5;15;15   yes  
DVST286R253R35T 15-50 29 6.25;3.3;5   yes  
DVST286R253R312T 15-50 29 6.25;3.3;12   yes  
DVST286R253R315T 15-50 29 6.25;3.3;15   yes  
DVST286R2555T 15-50 30 6.25;5;5   yes  
DVST286R25512T 15-50 30 6.25;5;12   yes  
DVST286R25515T 15-50 30 6.25;5;15   yes  
DVST286R25125T 15-50 30 6.25;12;5   yes  
DVST286R251212T 15-50 30 6.25;12;12   yes  
DVST286R251215T 15-50 30 6.25;12;15   yes  
DVST286R25155T 15-50 30 6.25;15;5   yes  
DVST286R251512T 15-50 30 6.25;15;12   yes  
DVST286R251515T 15-50 30 6.25;15;15   yes  
DVST28123R35T 15-50 29 12;3.3;5   yes  
DVST28123R312T 15-50 29 12;3.3;12   yes  
DVST28123R315T 15-50 29 12;3.3;15   yes  
DVST281255T 15-50 30 12;5;5   yes  
DVST2812512T 15-50 30 12;5;12   yes  

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123

112-123
112-123

112-123

112-123

112-123
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90-111

90-111
90-111

90-111



VPT Series 
Input DC
Voltage/V

Max 
Output 

Power/W

output DC
Voltage/V 

Output 
Trim 

SYNC INHIBIT Page 

DVST2812515T 15-50 30 12;5;15   yes  
DVST2812125T 15-50 30 12;12;5   yes  
DVST28121212T 15-50 30 12;12;12   yes  
DVST28121215T 15-50 30 12;12;15   yes  
DVST2812155T 15-50 30 12;15;5   yes  
DVST28121512T 15-50 30 12;15;12   yes  
DVST28121515T 15-50 30 12;15;15   yes  

DV200-28S/D  

DV200-283R3S 16-50 100 3.3 yes yes yes  
DV200-2805S 16-50 150 5 yes yes yes  
DV200-2812S 16-50 175 12 yes yes yes  
DV200-2815S 16-50 200 15 yes yes yes  
DV200-2805D 16-50 150 5 yes yes yes  
DV200-2812D 16-50 175 12 yes yes yes  
DV200-2815D 16-50 200 15 yes yes yes  
 Pre-Conditioning Modules  

VPTPCM-12 6V-600V  

VPTPCM-12  9-40 120 17-40   yes  

VPTi10-28 600V EMI  

VPTi10-28 -40-40 200 0-40   yes  

Bus COTS DC-DC Converters 

VPTHVM-270 270V-28V 91%  

VPTHVM-270 180-350 270 28  yes yes  

 
 
 
 

EMI FILTERS 
 

VPT Series 
Input DC 
Voltage/V 

Max Output 
Current/A 

Max output
Power/W 

Page 

VPTF1-28 0-50 1.0 15   

VPTF3-28 0-50 3.0 45   

VPTF10-28 0-50 10.0 200   

VPTF20-28 0-50 20.0 400   

To suppress transient voltages poted EMI filters 600V
EMI  

DVMN28 16-50 14.0 250   

 

112-123

132-138

139-145

146-152

153-159

124-131

112-123
112-123

112-123

17-36

17-36

17-36

17-36

160-168

169-177

178-186

17-36

17-36

17-36

112-123
112-123
112-123
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DV200-2800S Series

15001DSE 

11314 4th  Avenue 
West, Suite 206 
Everett, WA 98204 
http://www.vpt-inc.com

Sales Information: 
Phone: (425) 353-3010 
Fax: (425) 353-4030 
E-mail: sales@vpt-inc.com 1

HIGH RELIABILITY 
DC-DC CONVERTERS 

DESCRIPTION
 
The DV200 series of high reliability, isolated DC-DC 
converters is operable over a wide (-55 °C to +100 
°C) temperature range with no power derating.  
Unique to the DV200 series is a magnetic feedback 
circuit that is radiation immune.  Operating at a 
nominal fixed frequency of 500 kHz, these regulated, 
isolated units utilize well-controlled undervoltage 
lockout circuitry to eliminate slow start-up problems.  
The current sharing function allows a maximum of 
five units to be connected in parallel to boost the total 
output power to 5 times.  The output voltage is 
trimmable up to +10% or down –20%. 
 
These converters are designed and manufactured in 
a facility qualified to ISO9001 and certified to MIL-
PRF-38534 and MIL-STD-883. 

FEATURES

 High Reliability 
 Parallel Up to 5 Units With Current Sharing 
 Output Voltage Trim Up +10% or Down –20% 
 Wide Input Voltage Range: 16 to 50 Volts 
 Up to 200 Watts Output Power 
 Radiation Immune Magnetic Feedback Circuit 
 NO Use of Optoisolators 
 Undervoltage Lockout 
 Short Circuit Protection 
 Current Limit Protection 
 Input Transient Voltage: 55 Volts for 1 second 
 High Power Density:  80 W/in3 
 Custom Versions Available 
 Additional Environmental Screening Available 
 Meets MIL-STD-461C and MIL-STD-461D EMC 

Requirements When Used With a DVMN28 EMI 
Filter 

                                                                      

Figure 1 – DV200-2800S DC-DC Converter 
(Not To Scale)
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DV200-2800S Series

15001DSE 2

SPECIFICATIONS (TCASE = -55°C to +100°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
 
ABSOLUTE MAXIMUM RATINGS 
Input Voltage (Continuous) 50 VDC Junction Temperature Rise to Case +25°C 
Input Voltage (Transient, 1 second) 55 Volts Storage Temperature -65°C to +135°C 
Output Power1,3 200 Watts Lead Solder Temperature (10 seconds) 270°C 
Power Dissipation (Full Load, TCASE = +100°C) 44 Watts Weight (Maximum) 115 Grams 

 
DV200-283R3S DV200-2805S 

Parameter Conditions 
Min Typ Max Min Typ Max 

Units 

STATIC 
Continuous 16 28 50 16 28 50 V INPUT 

Voltage5 
Transient, 1 sec - - 55 - - 55 V 
Inhibited - 6 10 - 6 10 mA 

Current 
No Load - 20 50 - 20 50 mA 

Ripple Current Full Load, 20Hz to 10MHz - - 100 - - 100 mAp-p 

Inhibit Pin Input4 To Disable Output  0 - 1.5 0 - 1.5 V 
Inhibit Pin Open Circuit Voltage4  8 9.5 11 8 9.5 11 V 
UVLO Turn On  13.5 15 15.8 13.5 15 15.8 V 
UVLO Turn Off4  10.0 12.0 14.0 10.5 12.0 14.0 V 

VOUT TCASE = 25°C 3.267 3.30 3.333 4.95 5.00 5.05 V OUTPUT 
Voltage VOUT TCASE = -55°C to +100°C 3.25 3.30 3.35 4.925 5.00 5.075 V 

VIN = 18V to 50V 0 - 100 0 - 150 W 
Power3 

VIN = 16V to 18V 0 - 60 0 - 90 W 
VIN = 18V to 50V 0 - 30 0 - 30 A 

Current3 IOUT 
VIN = 16V to 18V 0 - 18 0 - 18 A 

VOUT Full Load, 10kHz to 10MHz - 50 150 - 50 150 mVp-p 
Ripple Voltage 

VOUT Full Load, 10kHz to 2MHz - 10 50 - 10 50 mVp-p 

Line Regulation VOUT VIN = 18V to 50V - 10 80 - 10 80 mV 
Load Regulation VOUT No Load to Full Load - 10 100 - 10 100 mV 
Voltage Trim VOUT Full Load -20 0 10 -20 - 10 % 

EFFICIENCY Full Load 74 80 - 79 83 - % 
Overload4 - 45 - - 45 - W 

LOAD FAULT POWER DISSIPATION 
Short Circuit4 - 45 - - 45 - W 

CAPACITIVE LOAD4  - - 2000 - - 2000 F 
SWITCHING FREQUENCY  450 500 550 450 500 550 kHz 

SYNC FREQUENCY RANGE VH – VL = 5V 
Duty Cycle = 20% - 80% 450 500 550 450 500 550 kHz 

ISOLATION 500 VDC 100 - - 100 - - M  
MTBF (MIL-HDBK-217F) GB @ TC = 55°C - 955 - - 955 - kHrs 

DYNAMIC 
Load Step Output Transient VOUT - 200 450 - 300 550 mVPK 

Load Step Recovery2 
Half Load to Full Load 

- 200 650 - 200 600 Sec 
Line Step Output Transient4 VOUT - 150 300 - 150 300 mVPK 

Line Step Recovery2, 4 
VIN = 18V to 40V 

- 50 150 - 50 150 Sec 
Turn On Delay VOUT - 20 30 - 20 30 mSec 

Turn On Overshoot 
VIN = 0V to 28V 

- 0 30 - 0 50 mVPK 

Notes:  1.  Dependant on output voltage.  2.  Time for output voltage to settle within 1% of its nominal value.  3.  Derate linearly to 0 at 110°C. 
4.  Verified by qualification testing. 5.  100% output power available for VIN = 18V to 50V and only 60% output power available for VIN = 16V to 18V.

DV200-2800S Series

15001DSE 3

SPECIFICATIONS (TCASE = -55°C to +100°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified)
 
ABSOLUTE MAXIMUM RATINGS 
Input Voltage (Continuous) 50 VDC Junction Temperature Rise to Case +25°C 
Input Voltage (Transient, 1 second) 55 Volts Storage Temperature -65°C to +135°C 
Output Power1,3 200 Watts Lead Solder Temperature (10 seconds) 270°C 
Power Dissipation (Full Load, TCASE = +100°C) 44 Watts Weight (Maximum) 115 Grams 

 
DV200-2812S DV200-2815S 

Parameter Conditions 
Min Typ Max Min Typ Max 

Units 

STATIC 
Continuous 16 28 50 16 28 50 V INPUT 

Voltage5 
Transient, 1 sec - - 55 - - 55 V 
Inhibited - 6 10 - 6 10 mA 

Current 
No Load - 20 50 - 20 50 mA 

Ripple Current Full Load, 20Hz to 10MHz - - 150 - - 150 mAp-p 

Inhibit Pin Input4 To Disable Output 0 - 1.5 0 - 1.5 V 
Inhibit Pin Open Circuit Voltage4  8 9.5 11 8 9.5 11 V 
UVLO Turn On  13.5 15 15.8 13.5 15 15.8 V 
UVLO Turn Off4  10.0 12.0 14.0 10.0 12.0 14.0 V 

VOUT TCASE = 25°C 11.88 12.0 12.12 14.85 15.0 15.15 V OUTPUT 
Voltage VOUT TCASE = -55°C to +100°C 11.82 12.0 12.18 14.775 15.0 15.225 V 

VIN = 18V to 50V 0 - 175 0 - 200 W 
Power3 

VIN = 16V to 18V 0 - 105 0 - 120 W 
VIN = 18V to 50V 0 - 14.6 0 - 13.3 A 

Current3 IOUT 
VIN = 16V to 18V 0 - 8.76 0 - 7.98 A 

VOUT Full Load, 10kHz to 10MHz - 100 200 - 100 200 mVp-p 
Ripple Voltage 

VOUT Full Load, 10kHz to 2MHz - 5 30 - 5 30 mVp-p 

Line Regulation VOUT VIN = 18V to 50V - 10 100 - 10 100 mV 
Load Regulation VOUT No Load to Full Load - 10 120 - 10 120 mV 
Voltage Trim VOUT Full Load -20 - 10 -20 - 10 % 

EFFICIENCY Full Load 82 84 - 82 86 - % 
Overload4 - 45 - - 45 - W 

LOAD FAULT POWER DISSIPATION 
Short Circuit4 - 45 - - 45 - W 

CAPACITIVE LOAD4  - - 1000 - - 1000 F 
SWITCHING FREQUENCY  450 500 550 450 500 550 kHz 

SYNC FREQUENCY RANGE VH – VL = 5V 
Duty Cycle = 20% - 80% 450 500 550 450 500 550 kHz 

ISOLATION 500 VDC 100 - - 100 - - M  
MTBF (MIL-HDBK-217F) GB @ TC = 55°C - 955 - - 955 - kHrs 

DYNAMIC 
Load Step Output Transient VOUT - 550 1000 - 1000 1350 mVPK 

Load Step Recovery2 
Half Load to Full Load 

- 200 400 - 200 500 Sec 
Line Step Output Transient4 VOUT - 1000 1200 - 1000 1200 mVPK 

Line Step Recovery2, 4 
VIN = 18V to 40V 

- 50 200 - 50 200 Sec 
Turn On Delay VOUT - 20 30 - 20 30 mSec 

Turn On Overshoot 
VIN = 0V to 28V 

- - 50 - - 50 mVPK 

Notes:  1.  Dependant on output voltage.  2.  Time for output voltage to settle within 1% of its nominal value.  3.  Derate linearly to 0 at 110°C. 
4.  Verified by qualification testing. 5.  100% output power available for VIN = 18V to 50V and only 60% output power available for VIN = 16V to 18V. 
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Figure 3 
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INHIBIT DRIVE CONNECTION DIAGRAMS 

1IN COM

4

INH/SYNCIN 25K

OPTOISOLATOR

+
- 10V

Figure 4 – Isolated Inhibit Drive and Internal Equivalent Circuit 
 
PARALLEL CONNECTION DIAGRAM 
 

1
IN COM

5
28V IN

6
+V OUT

10
OUT COM

LOAD+
-28 Vdc

-S
9

+S
7

INH / SYNC IN

4

DV200-2800S DC-DC CONVERTER

CASE

1
IN COM

5
28V IN

6
+V OUT
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OUT COM

-S
9

+S
7

INH / SYNC IN

4

DV200-2800S DC-DC CONVERTER

CASE

*

*

SHARE
3

SHARE
3

 
Figure 5 – Parallel Connection with Current Sharing 

(*Shown with optional “OR” ing diode) 
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OUTPUT VOLTAGE TRIM 
 

+
-

+
-2.5V

Ri

50

10K

50

15K

+V OUT

PIN 6

+S

PIN 7

TRIM

PIN 8

-S

PIN 9

OUT COM

PIN 10

(TRIM DOWN)

R-TRIM

(TRIM UP)

R-TRIM

 

The output voltage can be trimmed down by 
connecting a resistor between the TRIM pin 
(PIN 8) and the +V OUT pin (PIN 6), or can 
be trimmed up by connecting a resistor 
between the TRIM pin (PIN 8) and the OUT 
COM pin (PIN 10).  The maximum trim 
range is +10% up and –20% down.  The 
appropriate resistor values versus the 
output voltage are given in the trim table 
below. 

 
Figure 6 – Output Voltage Trim 

 
DV200-283R3S DV200-2805S DV200-2812S DV200-2815S 

+VOUT  (V) RTRIM ( ) +VOUT  (V) RTRIM ( ) +VOUT  (V) RTRIM ( ) +VOUT  (V) RTRIM ( ) 

3.60 68.3k 5.5 35k 13.2 5.8k 16.50 1.7k 
3.55 85k 5.4 47.5k 13.0 10k 16.25 5k 
3.50 110k 5.3 68.3k 12.8 16.2k 16.00 10k 
3.45 151.7k 5.2 110k 12.6 26.6k 15.75 18.3k 
3.40 235k 5.1 235k 12.4 47.3k 15.50 35k 
3.35 485k 5.0 - 12.2 109k 15.25 85k 
3.30 - 4.9 225k 12.0 - 15.00 - 
3.25 135k 4.8 100k 11.8 454k 14.75 475k 
3.20 55k 4.7 58.3k 11.6 213k 14.50 225k 
3.15 28.3k 4.6 37.5k 11.4 134k 14.25 142k 
3.10 15k 4.5 25k 11.2 94k 14.00 100k 
3.05 7k 4.4 16.7k 11.0 70.1k 13.75 75k 
3.00 1.7k 4.3 10.7k 10.8 54.3k 13.50 58.3k 

  4.2 6.3k 10.6 42.9k 13.25 46.4k 
  4.1 2.8k 10.4 34.4k 13.00 37.5k 
  4.0 0 10.2 27.8k 12.75 30.6k 
    10.0 22.5k 12.50 25k 
    9.8 18.2k 12.25 20.5k 
    9.6 14.6k 12.00 16.7k 
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 PACKAGE SPECIFICATIONS 
             

         
 
 

TOP VIEW 
 

PIN FUNCTION 

1 IN COM 

2 SYNC OUT 

3 SHARE 

4 INH / SYNC IN 

5 28V IN 

6 +V OUT 

7 +S 

8 TRIM 

9 -S 

10 OUT COM 
 

  
SIDE VIEW   

 
Figure 7 – Package and Pinout 

(Dimensional Limits are ±0.005” Unless Otherwise Stated) 
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PACKAGE PIN DESCRIPTION 
 

Pin Function Description 

1 IN COM Input Common Connection 

2 SYNC OUT Output Synchronization Signal 

3 SHARE Current Share 

4 INH / 
SYNC IN 

Logic Low = Disabled Output. Unconnected or open collector TTL or Square-wave 
Synchronization Signal = Enabled Output.  

5 28V IN Positive Input Voltage Connection 

6 +V OUT Positive Output Voltage Connection 

7 +S Positive Sense 

8 TRIM Trim Output Voltage to +10%, -20% of Nominal Value 

9 -S Return Sense 

10 OUT COM Output Common Connection 
 
 
ENVIRONMENTAL SCREENING  
 

Screening MIL-STD-883 Standard 
(No Suffix) 

Military 
/ML 

Pre-Cap Inspection IPC-A-610 Class II   

Temperature Cycling -55°C, 100°C, 10 Cycles   

Burn-In 96 hours at +100°C 
12 hours at +100°C 

 
 

 
 

Final Electrical 100% at -55°C, 25°C, 100°C1 

100% at 25°C 
 
 

 
 

Final Inspection Method 2009   

 
Note: 1. 100% R&R testing at –55°C, +25°C, and +100°C with all test data included in product 

shipment. 

DV200-2800S Series
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ORDERING INFORMATION 
 
 

DV200- 28 05 S /ML - XXX 

1 2 3 4 5  6 
 
 

(1) (2) (3) 

Product Series Nominal Input 
Voltage Output Voltage 

 
DV200- 

 
28 

 
28 Volts 

 
3R3 
05 
12 
15 

 

 
3.3 Volts 
5 Volts 

12 Volts 
15 Volts 

 
 
 

(4) (5) (6) 

Number of Outputs Screening Code Additional Screening 
Code 

 
S 

 
Single 

 
None 
/ML 

 
Standard 
Military 

 

 
Contact Sales 

 
 

 Please contact your sales representative or the VPT Inc. Sales Department for more information 
concerning additional environmental screening and testing, different input voltage, output voltage, 
power requirement, source inspection, and/or special element evaluation for space or other higher 
quality applications. 

CONTACT INFORMATION 
 
 

 To request a quotation or place orders please contact your sales representative or the VPT Inc. Sales 
Department at: 

 
Phone: (425) 353-3010 
Fax:   (425) 353-4030 
E-mail: sales@vpt-inc.com 

 
 
 All information contained in this datasheet is believed to be accurate, however, no responsibility is assumed for possible errors 

or omissions.  The products or specifications contained herein are subject to change without notice. 
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http://www.vpt-inc.com
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Phone: (425) 353-3010 
Fax: (425) 353-4030 
E-mail: sales@vpt-inc.com 1

HIGH RELIABILITY 
DC-DC CONVERTERS 

DESCRIPTION
 
The DV200 series of high reliability, isolated DC-DC 
converters is operable over a wide (-55 °C to +100 
°C) temperature range with no power derating.  
Unique to the DV200 series is a magnetic feedback 
circuit that is radiation immune.  Operating at a 
nominal fixed frequency of 500 kHz, these regulated, 
isolated units utilize well-controlled undervoltage 
lockout circuitry to eliminate slow start-up problems.  
The current sharing function allows a maximum of 
five units to be connected in parallel to boost the total 
output power to 5 times.  The output voltage is 
trimmable up to +10% or down –20%. 
 
These converters are designed and manufactured in 
a facility qualified to ISO9001 and certified to MIL-
PRF-38534 and MIL-STD-883. 

FEATURES

 High Reliability 
 Output Voltage Trim Up +10% or Down –20% 
 Wide Input Voltage Range: 16 to 50 Volts 
 Up to 200 Watts Output Power 
 Up to 70% of Rated Output Power is Available 

for Each Output 
 Radiation Immune Magnetic Feedback Circuit 
 NO Use of Optoisolators 
 Undervoltage Lockout 
 Short Circuit Protection 
 Current Limit Protection 
 Input Transient Voltage: 55 Volts for 1 second 
 High Power Density:  80 W/in3 
 Custom Versions Available 
 Additional Environmental Screening Available 
 Meets MIL-STD-461C and MIL-STD-461D EMC 

Requirements When Used With a DVMN28 EMI 
Filter 

                                                                

Figure 1 – DV200-2800D DC-DC Converter 
(Not To Scale)

DV200-2800D Series

15002DSB 2

SPECIFICATIONS (TCASE = -55°C to +100°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
 
ABSOLUTE MAXIMUM RATINGS 
Input Voltage (Continuous) 50 VDC Junction Temperature Rise to Case +25°C 
Input Voltage (Transient, 1 second) 55 Volts Storage Temperature -65°C to +135°C 
Output Power1,3 200 Watts Lead Solder Temperature (10 seconds) 270°C 
Power Dissipation (Full Load, TCASE = +100°C) 44 Watts Weight (Maximum) 115 grams 

 
DV200-2805D DV200-2812D 

Parameter Conditions 
Min Typ Max Min Typ Max 

Units 

STATIC 
Continuous 16 28 50 16 28 50 V INPUT 

Voltage7 
Transient, 1 sec - - 55 - - 55 V 
Inhibited - 6 10 - 6 10 mA 

Current 
No Load - 20 80 - 20 80 mA 

Ripple Current Full Load5, 20Hz to 10MHz - - 100 - - 100 mAp-p 

Inhibit Pin Input4  0 - 1.5 0 - 1.5 V 
Inhibit Pin Open Circuit Voltage4  8 9.5 11 8 9.5 11 V 
UVLO Turn On  13.5 14 15.8 13.5 14 15.8 V 
UVLO Turn Off4  10 12 14 10 12 14 V 

+VOUT TCASE = 25°C 4.95 5.00 5.05 11.88 12.00 12.12 V 
+VOUT TCASE = -55°C to +100°C 4.925 5.00 5.075 11.82 12.00 12.18 V 
-VOUT TCASE = 25°C 4.80 5.00 5.20 11.76 12.00 12.24 V 

OUTPUT 
Voltage 

-VOUT TCASE = -55°C to +100°C 4.85 5.00 5.25 11.52 12.00 12.48 V 

VIN = 18V to 50V - - 150 - - 175 W 
Total 

VIN = 16V to 18V - - 90 - - 105 W 
VIN = 18V to 50V 
Either Output - - 105 - - 122.5 W Power3,6,7 

±VOUT VIN = 16V to 18V 
Either Output - - 63 - - 73.5 W 

VIN = 18V to 50V 
Either Output - - 21 - - 10.2 A 

Current3,6,7 ±VOUT VIN = 16V to 18V 
Either Output - - 12.6 - - 6.1 A 

Ripple Voltage ±VOUT Full Load5, 20Hz to 10MHz - 50 150 - 50 200 mVp-p 

+VOUT VIN = 18V to 40V - 10 80 - 10 80 mV 
Line Regulation 

-VOUT VIN = 18V to 40V - 10 200 - 10 200 mV 

+VOUT No Load to Full Load5 - 10 80 - 10 80 mV 
Load Regulation 

-VOUT No Load to Full Load5 - 10 200 - 10 200 mV 

Cross Regulation -VOUT 
V1+ Load 30% - Load 70% 
V2+ Load 70% - Load 30% - - 550 - - 550 mV 

Voltage Trim Full Load -20 - 10 -20 - 10 % 
EFFICIENCY Full Load5 79 82 - 80 84 - % 

Overload4 - - 80 - - 80 W 
LOAD FAULT POWER DISSIPATION 

Short Circuit - - 80 - - 80 W 
CAPACITIVE LOAD4 Either Output - - 1000 - - 1000 F 
SWITCHING FREQUENCY  450 500 550 450 500 550 kHz 

SYNC FREQUENCY RANGE VH – VL = 5V 
Duty Cycle = 20% - 80% 450 - 550 450 - 550 kHz 

ISOLATION 500 VDC, TCASE = 25°C 100 - - 100 - - M  
MTBF (MIL-HDBK-217F) GB @ TC = 55°C - 955 - - 955 - kHrs 
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SPECIFICATIONS (TCASE = -55°C to +100°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified)
 
ABSOLUTE MAXIMUM RATINGS 
Input Voltage (Continuous) 50 VDC Junction Temperature Rise to Case +25°C 
Input Voltage (Transient, 1 second) 55 Volts Storage Temperature -65°C to +135°C 
Output Power1,3 200 Watts Lead Solder Temperature (10 seconds) 270°C 
Power Dissipation (Full Load, TCASE = +100°C) 44 Watts Weight (Maximum) 115 grams 

 
DV200-2805D DV200-2812D 

Parameter Conditions 
Min Typ Max Min Typ Max 

Units 

DYNAMIC 
Load Step Output Transient ±VOUT - - 500 - - 600 mVPK 

Load Step Recovery2 
Half Load to Full Load 

- - 500 - - 500 Sec 
Line Step Output Transient4 ±VOUT - 300 600 - 600 1200 mVPK 

Line Step Recovery2, 4 
VIN = 18V to 40V 

- 300 500 - 300 500 Sec 
Turn On Delay ±VOUT - 20 30 - 20 30 mSec 

Turn On Overshoot 
VIN = 0V to 28V 

- - 50 - - 50 mVPK 

 
Notes: 1.  Dependant on output voltage. 
 2.  Time for output voltage to settle within 1% of its nominal value. 
 3.  Derate linearly to 0 at 110°C. 
 4.  Verified by qualification testing.  
 5.  Half load at +VOUT and half load at –VOUT. 
 6.  Up to 70% of the total power or current can be drawn from any one of the two outputs. 
 7.  100% output power available for VIN = 18V to 50V and only 60% output power available for VIN = 16V to 18V. 

DV200-2800D Series
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SPECIFICATIONS (TCASE = -55°C to +100°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
 
ABSOLUTE MAXIMUM RATINGS 
Input Voltage (Continuous) 50 VDC Junction Temperature Rise to Case +25°C 
Input Voltage (Transient, 1 second) 55 Volts Storage Temperature -65°C to +135°C 
Output Power1,3 200 Watts Lead Solder Temperature (10 seconds) 270°C 
Power Dissipation (Full Load, TCASE = +100°C) 44 Watts Weight (Maximum) 115 grams 

 
DV200-2815D 

Parameter Conditions 
Min Typ Max 

Units 

STATIC 
Continuous 16 28 50 V INPUT 

Voltage7 
Transient, 1 sec - - 55 V 
Inhibited - 6 10 mA 

Current 
No Load - 20 80 mA 

Ripple Current Full Load5, 20Hz to 10MHz - - 100 mAp-p 

Inhibit Pin Input4  0 - 1.5 V 
Inhibit Pin Open Circuit Voltage4  8 9.5 11 V 
UVLO Turn On  13.5 14 15.8 V 
UVLO Turn Off4  10 12 14 V 

+VOUT TCASE = 25°C 14.85 15.00 15.15 V 
+VOUT TCASE = -55°C to +100°C 14.775 15.00 15.225 V 
-VOUT TCASE = 25°C 14.70 15.00 15.30 V 

OUTPUT 
Voltage 

-VOUT TCASE = -55°C to +100°C 14.40 15.00 15.60 V 

VIN = 18V to 50V - - 200 W 
Total 

VIN = 16V to 18V - - 120 W 
VIN = 18V to 50V 
Either Output - - 140 W Power3,6,7 

±VOUT VIN = 16V to 18V 
Either Output - - 84 W 

VIN = 18V to 50V 
Either Output - - 9.3 A 

Current3,6,7 ±VOUT VIN = 16V to 18V 
Either Output - - 5.6 A 

Ripple Voltage ±VOUT Full Load5, 20Hz to 10MHz - 50 200 mVp-p 

+VOUT VIN = 18V to 40V - 10 80 mV 
Line Regulation 

-VOUT VIN = 18V to 40V - 10 200 mV 

+VOUT No Load to Full Load5 - 10 80 mV 
Load Regulation 

-VOUT No Load to Full Load5 - 10 200 mV 

Cross Regulation -VOUT 
V1+ Load 30% - Load 70% 
V2+ Load 70% - Load 30% - - 550 mV 

Voltage Trim Full Load -20 - 10 % 
EFFICIENCY Full Load5 81 85 - % 

Overload4 - - 80 W 
LOAD FAULT POWER DISSIPATION 

Short Circuit - - 80 W 
CAPACITIVE LOAD4 Either Output - - 1000 F 
SWITCHING FREQUENCY  450 500 550 kHz 

SYNC FREQUENCY RANGE VH – VL = 5V 
Duty Cycle = 20% - 80% 450 - 550 kHz 

ISOLATION 500 VDC, TCASE = 25°C 100 - - M  
MTBF (MIL-HDBK-217F) GB @ TC = 55°C - 955 - kHrs 
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SPECIFICATIONS (TCASE = -55°C to +100°C, VIN = +28V ± 5%, Full Load5, Unless Otherwise Specified)
 
ABSOLUTE MAXIMUM RATINGS 
Input Voltage (Continuous) 50 VDC Junction Temperature Rise to Case +25°C 
Input Voltage (Transient, 1 second) 55 Volts Storage Temperature -65°C to +135°C 
Output Power1,3 200 Watts Lead Solder Temperature (10 seconds) 270°C 
Power Dissipation (Full Load, TCASE = +100°C) 44 Watts Weight (Maximum) 115 grams 

 
DV200-2815D 

Parameter Conditions 
Min Typ Max 

Units 

DYNAMIC 
Load Step Output Transient ±VOUT - - 600 mVPK 

Load Step Recovery2 
Half Load to Full Load 

- - 500 Sec 
Line Step Output Transient4 ±VOUT - 600 1200 mVPK 

Line Step Recovery2, 4 
VIN = 18V to 40V 

- 300 500 Sec 
Turn On Delay ±VOUT - 20 30 mSec 

Turn On Overshoot 
VIN = 0V to 28V 

- - 50 mVPK 

 
Notes: 1.  Dependant on output voltage. 
 2.  Time for output voltage to settle within 1% of its nominal value. 
 3.  Derate linearly to 0 at 110°C. 
 4.  Verified by qualification testing.  
 5.  Half load at +VOUT and half load at –VOUT. 
 6.  Up to 70% of the total power or current can be drawn from any one of the two outputs. 
 7.  100% output power available for VIN = 18V to 50V and only 60% output power available for VIN = 16V to 18V. 
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BLOCK DIAGRAM 
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Figure 2 
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Figure 3 
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INHIBIT DRIVE CONNECTION DIAGRAMS 
 

1IN COM

4

INH/SYNCIN 25K

OPTOISOLATOR

+
- 10V

 
 

Figure 4 – Isolated Inhibit Drive and Internal Equivalent Circuit 
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OUTPUT VOLTAGE TRIM 
 

+
-

+
-2.5V

Ri

10K

15K

+V OUT

PIN 6

TRIM

PIN 9

OUT COM

PIN 8

-V OUT

PIN 10

(TRIM DOWN)
R-TRIM

(TRIM UP)

R-TRIM

The output voltage can be trimmed down by 
connecting a resistor between the TRIM pin 
(PIN 9) and the +V OUT pin (PIN 6), or can 
be trimmed up by connecting a resistor 
between the TRIM pin (PIN 9) and the OUT 
COM pin (PIN 8).  The maximum trim range 
is +10% up and –20% down.  The 
appropriate resistor values versus the 
output voltage are given in the trim table 
below. 

 
Figure 5 – Output Voltage Trim 

 
DV200-2805D DV200-2812D DV200-2815D 

±VOUT  (V) RTRIM ( ) ±VOUT  (V) RTRIM ( ) ±VOUT  (V) RTRIM ( ) 

5.5 35k 13.2 5.8k 16.50 1.7k 
5.4 47.5k 13.0 10k 16.25 5k 
5.3 68.3k 12.8 16.2k 16.00 10k 
5.2 110k 12.6 26.6k 15.75 18.3k 
5.1 235k 12.4 47.3k 15.50 35k 
5.0 - 12.2 109k 15.25 85k 
4.9 225k 12.0 - 15.00 - 
4.8 100k 11.8 454k 14.75 475k 
4.7 58.3k 11.6 213k 14.50 225k 
4.6 37.5k 11.4 134k 14.25 142k 
4.5 25k 11.2 94k 14.00 100k 
4.4 16.7k 11.0 70.1k 13.75 75k 
4.3 10.7k 10.8 54.3k 13.50 58.3k 
4.2 6.3k 10.6 42.9k 13.25 46.4k 
4.1 2.8k 10.4 34.4k 13.00 37.5k 
4.0 0 10.2 27.8k 12.75 30.6k 

  10.0 22.5k 12.50 25k 
  9.8 18.2k 12.25 20.5k 
  9.6 14.6k 12.00 16.7k 
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 PACKAGE SPECIFICATIONS 
             

      
 

TOP VIEW 
 

PIN FUNCTION 

1 IN COM 

2 SYNC OUT 

3 N/C 

4 INH / SYNC IN 

5 28V IN 

6 +V OUT 

7 N/C 

8 OUT COM 

9 TRIM 

10 -V OUT 
 

  
SIDE VIEW   

 
Figure 6 – Package and Pinout 

(Dimensional Limits are ±0.005” Unless Otherwise Stated) 

DV200-2800D Series
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PACKAGE PIN DESCRIPTION 
 

Pin Function Description 

1 IN COM Input Common Connection 

2 SYNC OUT Output Synchronization Signal 

3 N/C No Connection 

4 INH / 
SYNC IN 

Logic Low = Disabled Output. Unconnected or open collector TTL or Square-wave 
Synchronization Signal = Enabled Output.  

5 28V IN Positive Input Voltage Connection 

6 +V OUT Positive Output Voltage Connection 

7 N/C No Connection 

8 OUT COM Output Common Connection 

9 TRIM Trim Output Voltage to +10%, -20% of Nominal Value 

10 -V OUT Negative Output Voltage Connection 
 
 
ENVIRONMENTAL SCREENING  
 

Screening MIL-STD-883 Standard 
(No Suffix) 

Military 
/ML 

Pre-Cap Inspection IPC-A-610 Class II   

Temperature Cycling -55°C, 100°C, 10 cycles   

Burn-In 96 hours at +100°C 
12 hours at +100°C 

 
 

 
 

Final Electrical 100% at -55°C, 25°C, 100°C1 

100% at 25°C 
 
 

 
 

Final Inspection Method 2009   

 
Note: 1. 100% R&R testing at –55°C, +25°C, and +100°C with all test data included in product 

shipment. 
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ORDERING INFORMATION 
 
 

DV200- 28 05 D /ML - XXX 

1 2 3 4 5  6 
 
 

(1) (2) (3) 

Product Series Nominal Input 
Voltage Output Voltage 

 
DV200- 

 
28 

 
28 Volts 

 
05 
12 
15 

 

 
±5 Volts 

±12 Volts 
±15 Volts 

 

 
 

(4) (5) (6) 

Number of Outputs Screening Code Additional Screening 
Code 

 
D 

 
Dual 

 
None 
/ML 

 
Standard 
Military 

 

 
Contact Sales 

 
 

 Please contact your sales representative or the VPT Inc. Sales Department for more information 
concerning additional environmental screening and testing, different input voltage, output voltage, 
power requirement, source inspection, and/or special element evaluation for space or other higher 
quality applications. 

CONTACT INFORMATION 
 
 

 To request a quotation or place orders please contact your sales representative or the VPT Inc. Sales 
Department at: 

 
Phone: (425) 353-3010 
Fax:   (425) 353-4030 
E-mail: sales@vpt-inc.com 

 
 
 All information contained in this datasheet is believed to be accurate, however, no responsibility is assumed for possible errors 

or omissions.  The products or specifications contained herein are subject to change without notice. 
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Sales Information: 
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HIGH RELIABILITY 

COTS DC-DC CONVERTERS

DESCRIPTION
 
The VPT5 series of isolated COTS DC-DC 
converters is a cost effective solution for many 
demanding high reliability applications. A wide input 
voltage range accommodates nominal 28V inputs 
including avionics, mobile, ground systems, and 
other applications. Low input and output ripple, fixed 
operating frequency, and companion EMI filters 
simplify system design and compliance. A proven 
design heritage, no optoisolators and a rugged all 
metal package ensure long term reliability. 
 
The VPT5 series is intended for harsh environments 
including severe vibration, shock and temperature 
cycling. Testing is to JESD22, MIL-STD-810, and 
MIL-STD-883.  
 
These converters are designed and manufactured in 
the USA in a facility certified to ISO9001, J-STD-001 
and IPC-A-610.  
 
This product may incorporate one or more of the 
following U.S. patents: 
 
5,784,266 
5,790,389 
5,963,438 
5,999,433 
6,005,780 
6,084,792 
6,118,673 

FEATURES

 High Reliability at Low Cost  
 5 Watts Output Power 
 Wide Input Voltage Range: 15 to 50 Volts per 

MIL-STD-704 and MIL-STD-1275 
 High Input Transient Voltage: 80 Volts for 1 sec 

per MIL-STD-704A 
 Input Undervoltage Lockout 
 Fixed Frequency 
 Output Soft Start 
 Current Limit Protection 
 Short Circuit Protection 
 Magnetic Feedback, no Optoisolators 
 Wide Temperature Range, -55°C to 100°C 
 Fully Encapsulated 
 Six Sided Metal Rugged Enclosure 
 Meets MIL-STD-461C/D/E Conducted 

Emissions Requirements When Used With a 
VPTF series EMI Filter 

 

Figure 1 – VPT5-2800S DC-DC Converter 
(Not To Scale)
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SPECIFICATIONS (TCASE = -55°C to +100°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
 
ABSOLUTE MAXIMUM RATINGS 
Input Voltage (Continuous) 50 VDC Junction Temperature Rise to Case +10°C 
Input Voltage (Transient, 1 second) 80 Volts Storage Temperature -55°C to +125°C 
Output Power1 5 Watts Lead Solder Temperature (10 seconds) 300°C 
Power Dissipation (Full Load, TCASE = +100°C) 2.5 Watts Weight (Maximum) 20 Grams 

 
VPT5-283R3S VPT5-2805S 

Parameter Conditions 
Min Typ Max Min Typ Max 

Units

STATIC 
Continuous 15 28 50 15 28 50 V INPUT 

Voltage4 
Transient, 1 sec - - 80 - - 80 V 
Inhibited - - 6 - - 6 mA 

Current 
No Load - - 60 - - 60 mA 

Ripple Current Full Load, 20Hz to 10MHz - - 50 - - 50 mAp-p 

Inhibit Pin Input4  0 - 1.5 0 - 1.5 V 
Inhibit Pin Open Circuit Voltage4  9.0 11.0 13.0 9.0 11.0 13.0 V 
UVLO Turn On  12.0 - 14.8 12.0 - 14.8 V 
UVLO Turn Off4  11.0 - 14.5 11.0 - 14.5 V 

VOUT TCASE = 25°C 3.25 3.30 3.35 4.92 5.00 5.08 V OUTPUT 
Voltage VOUT TCASE = -55°C to +100°C 3.21 3.30 3.38 4.87 5.00 5.13 V 
Power3  0 - 5 0 - 5 W 
Current3 IOUT  0 - 1.52 0 - 1.0 A 
Ripple Voltage VOUT Full Load, 20Hz to 10MHz - - 60 - - 40 mVp-p 

Line Regulation VOUT VIN = 15V to 50V - - 10 - - 10 mV 
Load Regulation VOUT No Load to Full Load - - 10 - - 10 mV 

EFFICIENCY  62 66 - 70 74 - % 
Overload4 - - 3.7 - - 3.3 W 

LOAD FAULT POWER DISSIPATION 
Short Circuit - - 3 - - 3 W 

CAPACITIVE LOAD4  - - 1000 - - 1000 F 
SWITCHING FREQUENCY  425 500 550 425 500 550 kHz 
ISOLATION 500 VDC 100 - - 100 - - M  
MTBF (MIL-HDBK-217F) GM @ TC = 55°C - 468 - - 468 - kHrs 

DYNAMIC 
Load Step Output Transient VOUT - 150 250 - 100 300 mVPK 

Load Step Recovery2 
Half Load to Full Load 

- 400 600 - 300 500 Sec 
Line Step Output Transient4 VOUT - 200 400 - 200 500 mVPK 

Line Step Recovery2, 4 
VIN = 16V to 40V 

- 400 600 - 400 600 Sec 
Turn On Delay VOUT - 10 20 - 10 20 mSec 

Turn On Overshoot 
VIN = 0V to 28V 

- 0 15 - 0 25 mVPK 

 
Notes: 1.  Dependant on output voltage. 2.  Time for output voltage to settle within 1% of its nominal value. 
 3.  Derate linearly to 0 at 110°C. 4.  Verified by qualification testing.  
 

VPT5-2800S Series

DS90201D 3

SPECIFICATIONS (TCASE = -55°C to +100°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
 
ABSOLUTE MAXIMUM RATINGS 
Input Voltage (Continuous) 50 VDC Junction Temperature Rise to Case +10°C 
Input Voltage (Transient, 1 second) 80 Volts Storage Temperature -55°C to +125°C 
Output Power1 5 Watts Lead Solder Temperature (10 seconds) 300°C 
Power Dissipation (Full Load, TCASE = +100°C) 2.5 Watts Weight (Maximum) 20 Grams 

 
VPT5-2812S VPT5-2815S 

Parameter Conditions 
Min Typ Max Min Typ Max 

Units

STATIC 
Continuous 15 28 50 15 28 50 V INPUT 

Voltage4 
Transient, 1 sec - - 80 - - 80 V 
Inhibited - - 6 - - 6 mA 

Current 
No Load - - 60 - - 60 mA 

Ripple Current Full Load, 20Hz to 10MHz - - 50 - - 50 mAp-p 

Inhibit Pin Input4  0 - 1.5 0 - 1.5 V 
Inhibit Pin Open Circuit Voltage4  9.0 11.0 13.0 9.0 11.0 13.0 V 
UVLO Turn On  12.0 - 14.8 12.0 - 14.8 V 
UVLO Turn Off4  11.0 - 14.5 11.0 - 14.5 V 

VOUT TCASE = 25°C 11.82 12.0 12.18 14.77 15.0 15.23 V OUTPUT 
Voltage VOUT TCASE = -55°C to +100°C 11.70 12.0 12.30 14.62 15.0 15.38 V 
Power3  0 - 5 0 - 5 W 
Current3 IOUT  0 - 0.42 0 - 0.33 A 
Ripple Voltage VOUT Full Load, 20Hz to 10MHz - - 30 - - 30 mVp-p 

Line Regulation VOUT VIN = 15V to 50V - - 10 - - 10 mV 
Load Regulation VOUT No Load to Full Load - - 10 - - 10 mV 

EFFICIENCY  71 75 - 71 76 - % 
Overload4 - - 3 - - 3 W 

LOAD FAULT POWER DISSIPATION 
Short Circuit - - 3 - - 3 W 

CAPACITIVE LOAD4  - - 500 - - 500 F 
SWITCHING FREQUENCY  425 500 550 425 500 550 kHz 
ISOLATION 500 VDC 100 - - 100 - - M  
MTBF (MIL-HDBK-217F) GM @ TC = 55°C - 468 - - 468 - kHrs 

DYNAMIC 
Load Step Output Transient VOUT - 200 400 - 200 400 mVPK 

Load Step Recovery2 
Half Load to Full Load 

- 200 400 - 200 400 Sec 
Line Step Output Transient4 VOUT - 450 700 - 450 700 mVPK 

Line Step Recovery2, 4 
VIN = 16V to 40V 

- 300 500 - 300 500 Sec 
Turn On Delay VOUT - 10 20 - 10 20 mSec 

Turn On Overshoot 
VIN = 0V to 28V 

- 0 50 - 0 50 mVPK 

 
Notes: 1.  Dependant on output voltage. 2.  Time for output voltage to settle within 1% of its nominal value. 
 3.  Derate linearly to 0 at 110°C. 4.  Verified by qualification testing. 
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VPT5-2800S Series

DS90201D 4

BLOCK DIAGRAM 
 

 
 

Figure 2 
 
 
 
CONNECTION DIAGRAM 

 
 

Figure 3 
(Shown with optional EMI filter) 

 

VPT5-2800S Series

DS90201D 5

INHIBIT DRIVE CONNECTION DIAGRAMS 
 

             
                                

Figure 4 – Inhibit Circuit 

(Shown with optional capacitor for turn-on delay) 
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VPT5-2800S Series

DS90201D 6

EFFICIENCY PERFORMANCE CURVES (TCASE = 25°C, Full Load, Unless Otherwise Specified) 
 

 VIN = 16V  VIN = 28V  VIN = 40V 
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Figure 5 – VPT5-283R3S Figure 6 – VPT5-2805S 
Efficiency (%) vs. Output Power (W) Efficiency (%) vs. Output Power (W) 
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Figure 7 – VPT5-2812S Figure 8 – VPT5-2815S 

Efficiency (%) vs. Output Power (W) Efficiency (%) vs. Output Power (W) 
 

VPT5-2800S Series

DS90201D 7

EMI PERFORMANCE CURVES  
(TCASE = 25°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 

 
Figure 9 –VPT5-2800S without EMI Filter Figure 10 – VPT5-2800S with VPTF Series EMI Filter 

 
Figure 11 –VPT5-2800S without EMI Filter Figure 12 –VPT5-2800S with VPTF Series EMI Filter 
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VPT5-2800S Series

DS90201D 8

PACKAGE SPECIFICATIONS 
      

TOP VIEW SIDE VIEW 
 
 

   
PIN FUNCTION  

1 CASE  

2 INHIBIT  
3 IN COM  
4 28V IN  
5 +V OUT  
6 OUT COM  
   

 

   

BOTTOM VIEW    
 

Figure 13 – Package and Pinout 
(Dimensional Limits are ±0.005” Unless Otherwise Stated) 

 
 
 Package Notes: 
 1. Case temperature is measured on the center of the baseplate surface. 
 2. Materials:  Baseplate – aluminum, chromate conversion coating. 
  Cover – cold rolled steel, nickel plated. 
  Pins – copper, gold over nickel plating. 

VPT5-2800S Series

DS90201D 9

PACKAGE PIN DESCRIPTION
 

Pin Function Description

1 CASE Case Connection 

2 INHIBIT 
This is an open collector input. Logic Low = Disabled Output. Connect the inhibit 
pin to input common to disable the output. Unconnected, open collector or open 
drain = Enabled Output. 

3 IN COM Input Return Connection 

4 28V IN Positive Input Voltage Connection 

5 +V OUT Positive Output Voltage Connection 

6 OUT COM Output Return Connection 

 
 
100% ENVIRONMENTAL SCREENING  
 

Screening Condition

Internal Visual IPC-A-610 

Stabilization Bake MIL-STD-883, Method 1008, Condition B, 125°C, 24 hours 

Temperature Cycling MIL-STD-883, Method 1010, Condition B,  -55°C to +125°C, 10 Cycles 

Burn-In MIL-STD-883, Method 1015, 96 hours at +100°C 

Final Electrical 100% at 25°C 

External Visual MIL-STD-883, Method 2009 
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VPT5-2800S Series

DS90201D 10

ORDERING INFORMATION 
 
 

VPT5- 28 05 S

1 2 3 4 
 
 

(1) (2) (3) (4) 

Product Series Nominal Input Voltage Output Voltage Number of Outputs 

VPT5- 28
 

28 Volts 3R3
05
12
15

 
3.3 Volts 
5 Volts 

12 Volts 
15 Volts 

 

S
 

Single 

  
 
 
CONTACT INFORMATION 

 
 To request a quotation or place orders please contact your sales representative or the VPT Inc. Sales 

Department at: 
 

Phone: (425) 353-3010 
Fax:   (425) 353-4030 
E-mail: vptsales@vpt-inc.com 

  
  
 All information contained in this datasheet is believed to be accurate, however, no responsibility is assumed for possible errors 

or omissions.  The products or specifications contained herein are subject to change without notice. 

VPT15-2800S Series

DS90204C 

11314 4th  Avenue 
West, Suite 206 
Everett, WA 98204 
http://www.vpt-inc.com 

Sales Information: 
Phone: (425) 353-3010 
Fax: (425) 353-4030 
E-mail: vptsales@vpt-inc.com 1

 
HIGH RELIABILITY 

COTS DC-DC CONVERTERS

DESCRIPTION
 
The VPT15 series of isolated COTS DC-DC 
converters is a cost effective solution for many 
demanding high reliability applications. A wide input 
voltage range accommodates nominal 28V inputs 
including avionics, mobile, ground systems, and 
other applications. Low input and output ripple, fixed 
operating frequency, and companion EMI filters 
simplify system design and compliance. A proven 
design heritage, no optoisolators and a rugged all 
metal package ensure long term reliability. 
 
The VPT15 series is intended for harsh 
environments including severe vibration, shock and 
temperature cycling. Testing is to JESD22, MIL-STD-
810, and MIL-STD-883.  
 
These converters are designed and manufactured in 
the USA in a facility certified to ISO9001, J-STD-001 
and IPC-A-610.  
 
This product may incorporate one or more of the 
following U.S. patents: 
 
5,784,266 
5,790,389 
5,963,438 
5,999,433 
6,005,780 
6,084,792 
6,118,673 

FEATURES

 High Reliability at Low Cost  
 Up to 15 Watts Maximum Output Power 
 Wide Input Voltage Range: 15 to 50 Volts per 

MIL-STD-704 and MIL-STD-1275 
 High Input Transient Voltage: 80 Volts for 1 sec 

per MIL-STD-704A 
 Input Undervoltage Lockout 
 Fixed Frequency 
 Output Voltage Trim (+10% / -20% ) 
 Output Soft Start 
 Current Limit Protection 
 Short Circuit Protection 
 Magnetic Feedback, no Optoisolators 
 Wide Temperature Range, -55°C to 100°C 
 Fully Encapsulated 
 Six Sided Metal Rugged Enclosure 
 Meets MIL-STD-461C/D/E Conducted 

Emissions Requirements When Used With a 
VPTF series EMI Filter 

 

Figure 1 – VPT15-2800S Converter 
(Not To Scale)
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VPT15-2800S Series

DS90204C 2 

SPECIFICATIONS (TCASE = -55°C to +100°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
 
ABSOLUTE MAXIMUM RATINGS 
Input Voltage (Continuous) 50 VDC Junction Temperature Rise to Case +15°C 
Input Voltage (Transient, 1 second) 80 Volts Storage Temperature -55°C to +125°C 
Output Power1 15 Watts Lead Solder Temperature (10 seconds) 300°C 
Power Dissipation (Full Load, TCASE = +100°C) 6 Watts Weight (Maximum) 33 Grams 

 
VPT15-283R3S VPT15-2805S 

Parameter Conditions 
Min Typ Max Min Typ Max 

Units 

STATIC 
Continuous 15 28 50 15 28 50 V INPUT 

Voltage4 
Transient, 1 sec - - 80 - - 80 V 
Inhibited - - 6 - - 6 mA 

Current 
No Load - 40 65 - 40 65 mA 

Ripple Current Full Load, 20Hz to 10MHz - - 80 - - 80 mAp-p 

Inhibit Pin Input4  0 - 1.5 0 - 1.5 V 
Inhibit Pin Open Circuit Voltage4  9.0 11.0 13.0 9.0 11.0 13.0 V 
UVLO Turn On  12.0 - 14.8 12.0 - 14.8 V 
UVLO Turn Off4  11.0 - 14.5 11.0 - 14.5 V 

VOUT TCASE = 25°C 3.25 3.30 3.35 4.92 5.00 5.08 V OUTPUT 
Voltage VOUT TCASE = -55°C to +100°C 3.21 3.30 3.38 4.87 5.00 5.13 V 
Power3  0 - 10 0 - 15 W 
Current3 VOUT  0 - 3.0 0 - 3.0 A 
Ripple Voltage VOUT Full Load, 20Hz to 10MHz - - 40 - - 40 mVp-p 

Line Regulation VOUT VIN = 15V to 50V - - 10 - - 10 mV 
Load Regulation VOUT No Load to Full Load - - 10 - - 10 mV 

EFFICIENCY  65 68 - 72 75 - % 
Overload4 - - 8 - - 8 W 

LOAD FAULT POWER DISSIPATION 
Short Circuit - - 8 - - 8 W 

CAPACITIVE LOAD4  - - 1000 - - 1000 F 
SWITCHING FREQUENCY  400 500 550 400 500 550 kHz 
ISOLATION 500 VDC 100 - - 100 - - M  
MTBF (MIL-HDBK-217F) GM @ TC = 55°C - 445 - - 445 - kHrs 

DYNAMIC 
Load Step Output Transient VOUT - 170 250 - 170 250 mVPK 

Load Step Recovery2 
Half Load to Full Load 

- 300 450 - 300 450 Sec 
Line Step Output Transient4 VOUT - 300 450 - 300 450 mVPK 

Line Step Recovery2, 4 
VIN = 16V to 40V 

- 400 550 - 400 550 Sec 
Turn On Delay VOUT - 10 20 - 10 20 mSec 

Turn On Overshoot 
VIN = 0V to 28V 

- 0 15 - 0 25 mVPK 

 
Notes: 1.  Dependant on output voltage. 2.  Time for output voltage to settle within 1% of its nominal value. 
 3.  Derate linearly to 0 at 110°C. 4.  Verified by qualification testing.  
 

VPT15-2800S Series

DS90204C 3 

SPECIFICATIONS (TCASE = -55°C to +100°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
 
ABSOLUTE MAXIMUM RATINGS 
Input Voltage (Continuous) 50 VDC Junction Temperature Rise to Case +15°C 
Input Voltage (Transient, 1 second) 80 Volts Storage Temperature -55°C to +125°C 
Output Power1 15 Watts Lead Solder Temperature (10 seconds) 300°C 
Power Dissipation (Full Load, TCASE = +100°C) 6 Watts Weight (Maximum)  33 Grams 

 
VPT15-2812S VPT15-2815S 

Parameter Conditions 
Min Typ Max Min Typ Max 

Units 

STATIC 
Continuous 15 28 50 15 28 50 V INPUT 

Voltage4 
Transient, 1 sec - - 80 - - 80 V 
Inhibited - - 6 - - 6 mA 

Current 
No Load - 40 65 - 40 65 mA 

Ripple Current Full Load, 20Hz to 10MHz - - 80 - - 80 mAp-p 

Inhibit Pin Input4  0 - 1.5 0 - 1.5 V 
Inhibit Pin Open Circuit Voltage4  9.0 11.0 13.0 9.0 11.0 13.0 V 
UVLO Turn On  12.0 - 14.8 12.0 - 14.8 V 
UVLO Turn Off4  11.0 - 14.5 11.0 - 14.5 V 

VOUT TCASE = 25°C 11.82 12.0 12.18 14.77 15.0 15.23 V OUTPUT 
Voltage VOUT TCASE = -55°C to +100°C 11.70 12.0 12.30 14.62 15.0 15.38 V 
Power3  0 - 15 0 - 15 W 
Current3 VOUT  0 - 1.25 0 - 1.0 A 
Ripple Voltage VOUT Full Load, 20Hz to 10MHz - - 30 - - 30 mVp-p 

Line Regulation VOUT VIN = 15V to 50V - - 10 - - 10 mV 
Load Regulation VOUT No Load to Full Load - - 10 - - 10 mV 

EFFICIENCY  77 80 - 77 80 - % 
Overload4 - - 8 - - 8 W 

LOAD FAULT POWER DISSIPATION 
Short Circuit - - 8 - - 8 W 

CAPACITIVE LOAD4  - - 500 - - 500 F 
SWITCHING FREQUENCY  400 500 550 400 500 550 kHz 
ISOLATION 500 VDC 100 - - 100 - - M  
MTBF (MIL-HDBK-217F) GM @ TC = 55°C - 445 - - 445 - kHrs 

DYNAMIC 
Load Step Output Transient VOUT - 250 350 - 250 350 mVPK 

Load Step Recovery2 
Half Load to Full Load 

- 150 250 - 150 250 Sec 
Line Step Output Transient4 VOUT - 450 700 - 450 700 mVPK 

Line Step Recovery2, 4 
VIN = 16V to 40V 

- 400 550 - 400 550 Sec 
Turn On Delay VOUT - 10 20 - 10 20 mSec 

Turn On Overshoot 
VIN = 0V to 28V 

- 0 50 - 0 50 mVPK 

 
Notes: 1.  Dependant on output voltage. 2.  Time for output voltage to settle within 1% of its nominal value. 
 3.  Derate linearly to 0 at 110°C. 4.  Verified by qualification testing. 
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VPT15-2800S Series

DS90204C 4 

BLOCK DIAGRAM 
 

 

 
Figure 2 

 
 
CONNECTION DIAGRAM 

 
 

Figure 3 
(Shown with optional EMI filter) 

 
 

VPT15-2800S Series

DS90204C 5 

CONNECTION DIAGRAMS                    

 

 
Figure 4 –Inhibit Circuit Figure 5 – Output Voltage Trim Circuit 

(Shown with optional capacitor for turn-on delay)  
 

OUTPUT VOLTAGE TRIM 
The output voltage can be trimmed down by connecting a resistor between the TRIM pin and the +V OUT pin, 
or can be trimmed up by connecting a resistor between the TRIM pin and the OUT COM pin as shown in 
Figure 5.  The maximum trim range is +10% up and –20% down.  The appropriate resistor values versus the 
output voltage are given in the trim table below. 

 
VPT15-283R3S VPT15-2805S VPT15-2812S VPT15-2815S 

+VOUT  (V) RTRIM ( ) +VOUT  (V) RTRIM ( ) +VOUT  (V) RTRIM ( ) +VOUT  (V) RTRIM ( ) 

3.60 7.27k 5.5 39.6k 13.2 10.7k 16.50 6.5k 
3.55 89.2k 5.4 52k 13.0 14.8k 16.25 9.8k 
3.50 114k 5.3 72.6k 12.8 21k 16.00 14.8k 
3.45 155k 5.2 113.9k 12.6 31.3k 15.75 23k 
3.40 238k 5.1 237k 12.4 51.9k 15.50 39.6k 
3.35 487k 5.0 -- 12.2 114k 15.25 89k 
3.30 -- 4.9 232.5k 12.0 -- 15.00 -- 
3.25 144k 4.8 106.1k 11.8 457k 14.75 482k 
3.20 61.9k 4.7 64k 11.6 218k 14.50 231k 
3.15 34.7k 4.6 43k 11.4 139k 14.25 147k 
3.10 21k 4.5 30.4k 11.2 99k 14.00 105k 
3.05 12.79k 4.4 22k 11.0 75.2k 13.75 80.2k 
3.00 7.33k 4.3 16k 10.8 59.4k 13.50 63.5k 

  4.2 11.5k 10.6 48k 13.25 51.6k 
  4.1 8.0k 10.4 39.5k 13.00 42.6k 
  4.0 5.2k 10.2 32.9k 12.75 35.6k 
    10.0 27.6k 12.50 30k 
    9.8 23.3k 12.25 25.5k 
    9.6 19.7k 12.00 21.7k 
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VPT15-2800S Series

DS90204C 6 

EFFICIENCY PERFORMANCE CURVES (TCASE = 25°C, Full Load, Unless Otherwise Specified)
 

 VIN = 16V  VIN = 28V  VIN = 40V 
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Figure 6 – VPT15-283R3S Figure 7 – VPT15-2805S 
Efficiency (%) vs. Output Power (W) Efficiency (%) vs. Output Power (W) 
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Figure 8 – VPT15-2812S Figure 9 – VPT15-2815S 

Efficiency (%) vs. Output Power (W) Efficiency (%) vs. Output Power (W) 
 

VPT15-2800S Series

DS90204C 7 

EMI PERFORMANCE CURVES  
(TCASE = 25°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
  

  
Figure 10 – VPT15-2800S without EMI Filter Figure 11 – VPT15-2800S with VPTF Series EMI Filter 

  
Figure 12 – VPT15-2800S without VPTF Series EMI Filter Figure 13 –VPT15-2800S with VPTF Series EMI Filter 

52 53



VPT15-2800S Series

DS90204C 8 

PACKAGE SPECIFICATIONS 
          

  
TOP VIEW SIDE VIEW 

 
 

   
   

PIN FUNCTION  
1 INHIBIT  

2 CASE  
3 IN COM  
4 28V IN  
5 TRIM  
6 OUT COM  
7 +V OUT  

   

BOTTOM VIEW    
 

Figure 14 – Package and Pinout 
(Dimensional Limits are ±0.005” Unless Otherwise Stated) 

 
 
 Package Notes: 
 1. Case temperature is measured on the center of the baseplate surface. 
 2. Materials:  Baseplate – aluminum, chromate conversion coating. 
  Cover – cold rolled steel, nickel plated. 
  Pins – copper, gold over nickel plating. 
 3. Mounting holes are not threaded. Recommended fastener is 4-40. 

VPT15-2800S Series

DS90204C 9 

PACKAGE PIN DESCRIPTION 
 

Pin Function Description 

1 INHIBIT 
This is an open collector input. Logic Low = Disabled Output. Connect the inhibit 
pin to input common to disable the output. Unconnected, open collector or open 
drain = Enabled Output.  

2 CASE Case Connection. 

3 IN COM Input Return Connection. 

4 28V IN Positive Input Voltage Connection. 

5 TRIM Trim Output Voltage to +10%, -20% of Nominal Value. Leave open if not used. 

6 OUT COM Output Return Connection. 

7 +V OUT Positive Output Voltage Connection. 

 
 
100% ENVIRONMENTAL SCREENING  
 

Screening Condition 

Internal Visual IPC-A-610 

Stabilization Bake MIL-STD-883, Method 1008, Condition B, 125°C, 24 hours 

Temperature Cycling MIL-STD-883, Method 1010, Condition B,  -55°C to +125°C, 10 Cycles 

Burn-In MIL-STD-883, Method 1015, 96 hours at +100°C 

Final Electrical 100% at 25°C 

External Visual MIL-STD-883, Method 2009 
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VPT15-2800S Series

DS90204C 10 

ORDERING INFORMATION 
 
 

VPT15- 28 05 S 

1 2 3 4 
 
 

(1) (2) (3) (4) 

Product Series Nominal Input Voltage Output Voltage Number of Outputs 

 
VPT15- 

 
28 

 
28 Volts 

 
3R3 
05 
12 
15 

 

 
3.3 Volts 
5 Volts 

12 Volts 
15 Volts 

 

 
S 

 
Single 

 
 

CONTACT INFORMATION 
 

 To request a quotation or place orders please contact your sales representative or the VPT Inc. Sales 
Department at: 

 
Phone: (425) 353-3010 
Fax:   (425) 353-4030 
E-mail: vptsales@vpt-inc.com 

  
  
 All information contained in this datasheet is believed to be accurate, however, no responsibility is assumed for possible errors 

or omissions.  The products or specifications contained herein are subject to change without notice. 

VPT15-2800D Series

DS90205B 

11314 4th  Avenue 
West, Suite 206 
Everett, WA 98204 
http://www.vpt-inc.com 

Sales Information: 
Phone: (425) 353-3010 
Fax: (425) 353-4030 
E-mail: vptsales@vpt-inc.com 1

 
HIGH RELIABILITY 

COTS DC-DC CONVERTERS
 

DESCRIPTION
 
The VPT15 series of isolated COTS DC-DC 
converters is a cost effective solution for many 
demanding high reliability applications. A wide input 
voltage range accommodates nominal 28V inputs 
including avionics, mobile, ground systems, and 
other applications. Low input and output ripple, fixed 
operating frequency, and companion EMI filters 
simplify system design and compliance. A proven 
design heritage, no optoisolators and a rugged all 
metal package ensure long term reliability. 
 
The VPT15 series is intended for harsh 
environments including severe vibration, shock and 
temperature cycling. Testing is to JESD22, MIL-STD-
810, and MIL-STD-883.  
 
These converters are designed and manufactured in 
the USA in a facility certified to ISO9001, J-STD-001 
and IPC-A-610.  
 
This product may incorporate one or more of the 
following U.S. patents: 
 
5,784,266 
5,790,389 
5,963,438 
5,999,433 
6,005,780 
6,084,792 
6,118,673 

FEATURES

 High Reliability at Low Cost  
 15 Watts Output Power 
 Wide Input Voltage Range: 15 to 50 Volts per 

MIL-STD-704 and MIL-STD-1275 
 High Input Transient Voltage: 80 Volts for 1 sec 

per MIL-STD-704A 
 Input Undervoltage Lockout 
 Fixed Frequency 
 Output Soft Start 
 Current Limit Protection 
 Short Circuit Protection 
 Magnetic Feedback, no Optoisolators 
 Wide Temperature Range, -55°C to 100°C 
 Fully Encapsulated 
 Six Sided Metal Rugged Enclosure 
 Meets MIL-STD-461C/D/E Conducted 

Emissions Requirements When Used With a 
VPTF series EMI Filter 

 

Figure 1 – VPT15-2800D Converter 
(Not To Scale)
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VPT15-2800D Series

DS90205B 2 

SPECIFICATIONS (TCASE = -55°C to +100°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
 
ABSOLUTE MAXIMUM RATINGS 
Input Voltage (Continuous) 50 VDC Junction Temperature Rise to Case +15°C 
Input Voltage (Transient, 1 second) 80 Volts Storage Temperature -55°C to +125°C 
Output Power1 15 Watts Lead Solder Temperature (10 seconds) 300°C 
Power Dissipation (Full Load, TCASE = +100°C) 6 Watts Weight (Maximum) 31 Grams 

 
VPT15-2805D VPT15-2812D 

Parameter Conditions 
Min Typ Max Min Typ Max 

Units

STATIC 
Continuous 15 28 50 15 28 50 V INPUT 

Voltage4 
Transient, 1 sec - - 80 - - 80 V 
Inhibited - - 6 - - 6 mA 

Current 
No Load - 40 65 - 40 65 mA 

Ripple Current Full Load, 20Hz to 10MHz - - 75 - - 75 mAp-p 

Inhibit Pin Input4  0 - 1.5 0 - 1.5 V 
Inhibit Pin Open Circuit Voltage4  9.0 11.0 13.0 9.0 11.0 13.0 V 
UVLO Turn On  12.0 - 14.8 12.0 - 14.8 V 
UVLO Turn Off4  11.0 - 14.5 11.0 - 14.5 V 

+VOUT TCASE = 25°C 4.92 5.00 5.08 11.82 12.00 12.18 V 

+VOUT TCASE = -55°C to +100°C 4.87 5.00 5.13 11.70 12.00 12.30 V 

-VOUT TCASE = 25°C 4.87 5.00 5.13 11.70 12.00 12.30 V 
OUTPUT 

Voltage5 

-VOUT TCASE = -55°C to +100°C 4.82 5.00 5.18 11.58 12.00 12.42 V 

Total  0 - 15 0 - 15 W 
Power3,6 

±Vout Either Output 0 - 10.5 0 - 10.5 W 

Current3,6 ±VOUT Either Output 0 - 2.1 0 - 0.88 A 
Ripple Voltage ±VOUT Full Load5, 20Hz to 10MHz - - 50 - - 50 mVp-p 

+VOUT VIN = 15V to 50V - - 10 - - 10 mV 
Line Regulation 

-VOUT VIN = 15V to 50V - - 150 - - 150 mV 
+VOUT No Load to Full Load5 - - 10 - - 10 mV 

Load Regulation 
-VOUT No Load to Full Load5,7 - - 150 - - 150 mV 

Cross Regulation -VOUT 
+Load 70%, -Load 30% 
+Load 30%, -Load 70% - - 400 - - 500 mV 

EFFICIENCY Full Load5 72 - - 77 - - % 
Overload4 - - 8 - - 8 W 

LOAD FAULT POWER DISSIPATION 
Short Circuit - - 8 - - 8 W 

CAPACITIVE LOAD4 Either Output - - 500 - - 500 F 
SWITCHING FREQUENCY  400 500 550 400 500 550 kHz 
ISOLATION 500 VDC 100 - - 100 - - M  
MTBF (MIL-HDBK-217F) GM @ TC = 55°C - 363 - - 363 - kHrs 

 
See notes on next page.

VPT15-2800D Series

DS90205B 3 

SPECIFICATIONS (TCASE = -55°C to +100°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
 
ABSOLUTE MAXIMUM RATINGS 
Input Voltage (Continuous) 50 VDC Junction Temperature Rise to Case +15°C 
Input Voltage (Transient, 1 second) 80 Volts Storage Temperature -55°C to +125°C 
Output Power1 15 Watts Lead Solder Temperature (10 seconds) 300°C 
Power Dissipation (Full Load, TCASE = +100°C) 6 Watts Weight (Maximum) 31 Grams 

 
VPT15-2805D VPT15-2812D 

Parameter Conditions 
Min Typ Max Min Typ Max 

Units

DYNAMIC 
Load Step Output Transient ±VOUT - 200 400 - 200 400 mVPK 

Load Step Recovery2 
Half Load to Full Load 

- 300 500 - 300 500 Sec 
Line Step Output Transient4 ±VOUT - 400 900 - 400 900 mVPK 

Line Step Recovery2, 4 
VIN = 16V to 40V 

- 400 700 - 300 500 Sec 
Turn On Delay ±VOUT - 10 20 - 10 20 mSec 

Turn On Overshoot 
VIN = 0V to 28V 

- 0 25 - 0 50 mVPK 

 
Notes: 1.  Dependant on output voltage. 
 2.  Time for output voltage to settle within 1% of its nominal value. 
 3.  Derate linearly to 0 at 110°C. 
 4.  Verified by qualification testing.  
 5.  Half load at +VOUT and half load at -VOUT. 
 6.  Up to 70% of the total power or current can be drawn from either of the two outputs. 
 7.  5% Load to Full Load at -55°C. 
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VPT15-2800D Series

DS90205B 4 

SPECIFICATIONS (TCASE = -55°C to +100°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
 
ABSOLUTE MAXIMUM RATINGS 
Input Voltage (Continuous) 50 VDC Junction Temperature Rise to Case +15°C 
Input Voltage (Transient, 1 second) 80 Volts Storage Temperature -55°C to +125°C 
Output Power1 15 Watts Lead Solder Temperature (10 seconds) 300°C 
Power Dissipation (Full Load, TCASE = +100°C) 6 Watts Weight (Maximum)  31 Grams 

 
VPT15-2815D 

Parameter Conditions 
Min Typ Max 

Units

STATIC 
Continuous 15 28 50 V INPUT 

Voltage4 
Transient, 1 sec - - 80 V 
Inhibited - - 6 mA 

Current 
No Load - 40 65 mA 

Ripple Current Full Load5, 20Hz to 10MHz - - 75 mAp-p 

Inhibit Pin Input4  0 - 1.5 V 
Inhibit Pin Open Circuit Voltage4  9.0 11.0 13.0 V 
UVLO Turn On  12.0 - 14.8 V 
UVLO Turn Off4  11.0 - 14.5 V 

+VOUT TCASE = 25°C 14.77 15.0 15.23 V 

+VOUT TCASE = -55°C to +100°C 14.62 15.0 15.38 V 

-VOUT TCASE = 25°C 14.62 15.0 15.38 V 
OUTPUT 

Voltage 

-VOUT TCASE = -55°C to +100°C 14.47 15.0 15.53 V 

Power3,6 Total  0 - 15 W 
 ±Vout Either Output 0 - 10.5 W 

Current3,6 ±VOUT Either Output 0 - 0.7 A 
Ripple Voltage ±VOUT Full Load5, 20Hz to 10MHz - - 50 mVp-p 

Line Regulation +VOUT VIN = 15V to 50V - - 10 mV 
 -VOUT VIN = 15V to 50V - - 150 mV 
Load Regulation +VOUT No Load to Full Load5 - - 10 mV 
 -VOUT No Load to Full Load5,7 - - 150 mV 

Cross Regulation -VOUT 
+Load 70%, -Load 30% 
+Load 30%, -Load 70% - - 500 mV 

EFFICIENCY Full Load5 77 - - % 
Overload4 - - 8 W 

LOAD FAULT POWER DISSIPATION 
Short Circuit - - 8 W 

CAPACITIVE LOAD4 Either Output - - 500 F 
SWITCHING FREQUENCY  400 500 550 kHz 
ISOLATION 500 VDC 100 - - M  
MTBF (MIL-HDBK-217F) GM @ TC = 55°C - 363 - kHrs 

 
 

VPT15-2800D Series

DS90205B 5 

SPECIFICATIONS (TCASE = -55°C to +100°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
 
ABSOLUTE MAXIMUM RATINGS 
Input Voltage (Continuous) 50 VDC Junction Temperature Rise to Case +15°C 
Input Voltage (Transient, 1 second) 80 Volts Storage Temperature -55°C to +125°C 
Output Power1 15 Watts Lead Solder Temperature (10 seconds) 300°C 
Power Dissipation (Full Load, TCASE = +100°C) 6 Watts Weight (Maximum)  31 Grams 

 
VPT15-2815D 

Parameter Conditions 
Min Typ Max 

Units

DYNAMIC      
Load Step Output Transient ±VOUT - 200 400 mVPK 

Load Step Recovery2 
Half Load to Full Load5 

- 300 500 Sec 
Line Step Output Transient4 ±VOUT - 400 900 mVPK 

Line Step Recovery2, 4 
VIN = 16V to 40V 

- 300 500 Sec 
Turn On Delay ±VOUT - 10 20 mSec 

Turn On Overshoot 
VIN = 0V to 28V 

- 0 50 mVPK 

 
Notes: 1.  Dependant on output voltage. 
 2.  Time for output voltage to settle within 1% of its nominal value. 
 3.  Derate linearly to 0 at 110°C. 
 4.  Verified by qualification testing.  
 5.  Half load at +VOUT and half load at -VOUT. 
 6.  Up to 70% of the total power or current can be drawn from any one of the two outputs. 
 7.  5% Load to Full Load at -55°C. 
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VPT15-2800D Series

DS90205B 6 

BLOCK DIAGRAM 

 
Figure 2 

 
CONNECTION DIAGRAM 

 

 
 

Figure 3 
(Shown with optional EMI filter)

 

VPT15-2800D Series

DS90205B 7 

CONNECTION DIAGRAMS                    
 

 
Figure 4 –Inhibit Circuit 

(Shown with optional capacitor for turn-on delay) 
 
 

Figure 5 – Stacked Output Connection 
(Shown with optional EMI filter)
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VPT15-2800D Series

DS90205B 8 

EFFICIENCY PERFORMANCE CURVES (TCASE = 25°C, Full Load, Unless Otherwise Specified)
 

 VIN = 16V  VIN = 28V  VIN = 40V 
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Figure 6 – VPT15-2805D Figure 7 – VPT15-2812D 

Efficiency (%) vs. Output Power (W) Efficiency (%) vs. Output Power (W) 
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Figure 8 – VPT15-2815D  
Efficiency (%) vs. Output Power (W)  

 

VPT15-2800D Series

DS90205B 9 

EMI PERFORMANCE CURVES  
(TCASE = 25°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
  

  
Figure 9 – VPT15-2800D without EMI Filter Figure 10 – VPT15-2800D with VPTF Series EMI Filter 

  
Figure 11 – VPT15-2800D without VPTF Series EMI Filter Figure 11 – VPT15-2800D with VPTF Series EMI Filter 
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VPT15-2800D Series

DS90205B 10 

PACKAGE SPECIFICATIONS 
          

TOP VIEW SIDE VIEW 
 
 

   
PIN FUNCTION  

1 INHIBIT  

2 CASE  
3 IN COM  
4 28V IN  
5 +V OUT  
6 OUT COM  
7 -V OUT  

   

                                       BOTTOM VIEW    
 

Figure 13 – Package and Pinout 
(Dimensional Limits are ±0.005” Unless Otherwise Stated) 

 
 Package Notes: 
 1. Case temperature is measured on the center of the baseplate surface. 
 2. Materials:  Baseplate – aluminum, chromate conversion coating. 
  Cover – steel, nickel plated. 
  Pins – copper, gold over nickel plating. 
 3. Mounting holes are not threaded. Recommended fastener is 4-40. 

VPT15-2800D Series

DS90205B 11 

PACKAGE PIN DESCRIPTION
 

Pin Function Description

1 INHIBIT 
This is an open collector input. Logic Low = Disabled Output. Connect the inhibit 
pin to input common to disable the output. Unconnected, open collector or open 
drain = Enabled Output.  

2 CASE Case Connection. 

3 IN COM Input Return Connection. 

4 28V IN Positive Input Voltage Connection. 

5 +VOUT Positive Output Voltage Connection. 

6 OUT COM Output Return Connection. 

7 -V OUT Negative Output Voltage Connection. 

 
 
100% ENVIRONMENTAL SCREENING  
 

Screening Condition

Internal Visual IPC-A-610 

Stabilization Bake MIL-STD-883, Method 1008, Condition B, 125°C, 24 hours 

Temperature Cycling MIL-STD-883, Method 1010, Condition B,  -55°C to +125°C, 10 Cycles 

Burn-In MIL-STD-883, Method 1015, 96 hours at +100°C 

Final Electrical 100% at 25°C 

External Visual MIL-STD-883, Method 2009 
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VPT15-2800D Series

DS90205B 12 

ORDERING INFORMATION 
 
 

VPT15- 28 05 D

1 2 3 4 
 
 

(1) (2) (3) (4) 

Product Series Nominal Input Voltage Output Voltage Number of Outputs 

VPT15- 28
 

28 Volts 05
12
15

 
±5 Volts 

±12 Volts 
±15 Volts 

 

D
 

Dual 

 
 

CONTACT INFORMATION 
 

 To request a quotation or place orders please contact your sales representative or the VPT Inc. Sales 
Department at: 

 
Phone: (425) 353-3010 
Fax:   (425) 353-4030 
E-mail: vptsales@vpt-inc.com 

  
  
 All information contained in this datasheet is believed to be accurate, however, no responsibility is assumed for possible errors 

or omissions.  The products or specifications contained herein are subject to change without notice. 

VPT30-2800S Series

DS90207B 

11314 4th  Avenue 
West, Suite 206 
Everett, WA 98204 
http://www.vpt-inc.com 

Sales Information: 
Phone: (425) 353-3010 
Fax: (425) 353-4030 
E-mail: vptsales@vpt-inc.com 1

 
HIGH RELIABILITY 

COTS DC-DC CONVERTERS
 

DESCRIPTION
 
The VPT30 series of isolated COTS DC-DC 
converters is a cost effective solution for many 
demanding high reliability applications. A wide input 
voltage range accommodates nominal 28V inputs 
including avionics, mobile, ground systems, and 
other applications. Low input and output ripple, fixed 
operating frequency, and companion EMI filters 
simplify system design and compliance. A proven 
design heritage, no optoisolators and a rugged all 
metal package ensure long term reliability. 
 
The VPT30 series is intended for harsh 
environments including severe vibration, shock and 
temperature cycling. Testing is to JESD22, MIL-STD-
810, and MIL-STD-883.  
 
These converters are designed and manufactured in 
the USA in a facility certified to ISO9001, J-STD-001 
and IPC-A-610.  
 
This product may incorporate one or more of the 
following U.S. patents: 
 
5,784,266 
5,790,389 
5,963,438 
5,999,433 
6,005,780 
6,084,792 
6,118,673 

FEATURES

 High Reliability at Low Cost  
 Up to 30 Watts Maximum Output Power 
 Wide Input Voltage Range: 15 to 50 Volts per 

MIL-STD-704 and MIL-STD-1275 
 High Input Transient Voltage: 80 Volts for 1 sec 

per MIL-STD-704A 
 Input Undervoltage Lockout 
 Fixed Frequency 
 Output Voltage Trim (+10% / -20% ) 
 Remote Sense 
 Frequency Synchronization 
 Output Soft Start 
 Current Limit Protection 
 Short Circuit Protection 
 Magnetic Feedback, no Optoisolators 
 Wide Temperature Range, -55°C to 100°C 
 Fully Encapsulated 
 Six Sided Metal Rugged Enclosure 
 Meets MIL-STD-461C/D/E Conducted 

Emissions Requirements When Used With a 
VPTF series EMI Filter 

 

Figure 1 – VPT30-2800S Converter 
(Not To Scale)
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VPT30-2800S Series

DS90207B 2 

SPECIFICATIONS (TCASE = -55°C to +100°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
 
ABSOLUTE MAXIMUM RATINGS 
Input Voltage (Continuous) 50 VDC Junction Temperature Rise to Case +17°C 
Input Voltage (Transient, 1 second) 80 Volts Storage Temperature -55°C to +125°C 
Output Power1 30 Watts Lead Solder Temperature (10 seconds) 300°C 
Power Dissipation (Full Load, TCASE = +100°C) 14 Watts Weight (Maximum) 41 Grams 

 
VPT30-283R3S VPT30-2805S 

Parameter Conditions 
Min Typ Max Min Typ Max 

Units 

STATIC 
Continuous 15 28 50 15 28 50 V INPUT 

Voltage4 
Transient, 1 sec - - 80 - - 80 V 
Inhibited - - 6 - - 6 mA 

Current 
No Load - 50 80 - 50 80 mA 

Ripple Current Full Load, 20Hz to 10MHz - - 75 - - 85 mAp-p 

Inhibit Pin Input4  0 - 1.5 0 - 1.5 V 
Inhibit Pin Open Circuit Voltage4  9.0 11.0 13.0 9.0 11.0 13.0 V 
UVLO Turn On  12.0 - 14.8 12.0 - 14.8 V 
UVLO Turn Off4  11.0 - 14.5 11.0 - 14.5 V 

VOUT TCASE = 25°C 3.25 3.30 3.35 4.92 5.00 5.08 V OUTPUT 
Voltage VOUT TCASE = -55°C to +100°C 3.21 3.30 3.38 4.87 5.00 5.13 V 
Power3  0 - 25 0 - 30 W 
Current3 VOUT  0 - 7.6 0 - 6.0 A 
Ripple Voltage VOUT Full Load, 20Hz to 10MHz - - 50 - - 50 mVp-p 

Line Regulation VOUT VIN = 15V to 50V - - 10 - - 10 mV 
Load Regulation VOUT No Load to Full Load - - 10 - - 10 mV 

EFFICIENCY  65 - - 72 - - % 
Overload4 - - 16 - - 16 W 

LOAD FAULT POWER DISSIPATION 
Short Circuit - - 16 - - 16 W 

CAPACITIVE LOAD4  - - 1000 - - 1000 F 
SWITCHING FREQUENCY  400 450 550 400 450 550 kHz 
SYNC FREQUENCY RANGE VH - VL = 5V, D = 20-80% 500 - 600 500 - 600 kHz 
ISOLATION 500 VDC 100 - - 100 - - M  
MTBF (MIL-HDBK-217F) GM @ TC = 55°C - 418 - - 418 - kHrs 

DYNAMIC 
Load Step Output Transient VOUT - 200 400 - 250 500 mVPK 

Load Step Recovery2 
Half Load to Full Load 

- 300 500 - 300 500 Sec 
Line Step Output Transient4 VOUT - 350 600 - 350 600 mVPK 

Line Step Recovery2, 4 
VIN = 16V to 40V 

- 400 600 - 400 600 Sec 
Turn On Delay VOUT - 10 20 - 10 20 mSec 

Turn On Overshoot 
VIN = 0V to 28V 

- 0 15 - 0 25 mVPK 

 
Notes: 1.  Dependant on output voltage. 2.  Time for output voltage to settle within 1% of its nominal value. 
 3.  Derate linearly to 0 at 110°C. 4.  Verified by qualification testing.  
 

VPT30-2800S Series

DS90207B 3 

SPECIFICATIONS (TCASE = -55°C to +100°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
 
ABSOLUTE MAXIMUM RATINGS 
Input Voltage (Continuous) 50 VDC Junction Temperature Rise to Case +17°C 
Input Voltage (Transient, 1 second) 80 Volts Storage Temperature -55°C to +125°C 
Output Power1 30 Watts Lead Solder Temperature (10 seconds) 300°C 
Power Dissipation (Full Load, TCASE = +100°C) 14 Watts Weight (Maximum)  41 Grams 

 
VPT30-2812S VPT30-2815S 

Parameter Conditions 
Min Typ Max Min Typ Max 

Units 

STATIC 
Continuous 15 28 50 15 28 50 V INPUT 

Voltage4 
Transient, 1 sec - - 80 - - 80 V 
Inhibited - - 6 - - 6 mA 

Current 
No Load - 50 80 - 50 80 mA 

Ripple Current Full Load, 20Hz to 10MHz - - 75 - - 75 mAp-p 

Inhibit Pin Input4  0 - 1.5 0 - 1.5 V 
Inhibit Pin Open Circuit Voltage4  9.0 11.0 13.0 9.0 11.0 13.0 V 
UVLO Turn On  12.0 - 14.8 12.0 - 14.8 V 
UVLO Turn Off4  11.0 - 14.5 11.0 - 14.5 V 

VOUT TCASE = 25°C 11.82 12.0 12.18 14.77 15.0 15.23 V OUTPUT 
Voltage VOUT TCASE = -55°C to +100°C 11.70 12.0 12.30 14.62 15.0 15.38 V 
Power3  0 - 30 0 - 30 W 
Current3 VOUT  0 - 2.5 0 - 2.0 A 
Ripple Voltage VOUT Full Load, 20Hz to 10MHz - - 50 - - 50 mVp-p 

Line Regulation VOUT VIN = 15V to 50V - - 10 - - 10 mV 
Load Regulation VOUT No Load to Full Load - - 10 - - 10 mV 

EFFICIENCY  76 - - 77 - - % 
Overload4 - - 14 - - 14 W 

LOAD FAULT POWER DISSIPATION 
Short Circuit - - 14 - - 14 W 

CAPACITIVE LOAD4  - - 500 - - 500 F 
SWITCHING FREQUENCY  400 450 550 400 450 550 kHz 
SYNC FREQUENCY RANGE VH - VL = 5V, D = 20-80% 500 - 600 500 - 600 kHz 
ISOLATION 500 VDC 100 - - 100 - - M  
MTBF (MIL-HDBK-217F) GM @ TC = 55°C - 418 - - 418 - kHrs 

DYNAMIC 
Load Step Output Transient VOUT - 350 700 - 350 700 mVPK 

Load Step Recovery2 
Half Load to Full Load 

- 250 500 - 250 500 Sec 
Line Step Output Transient4 VOUT - 450 900 - 450 900 mVPK 

Line Step Recovery2, 4 
VIN = 16V to 40V 

- 250 500 - 250 500 Sec 
Turn On Delay VOUT - 10 20 - 10 20 mSec 

Turn On Overshoot 
VIN = 0V to 28V 

- 0 50 - 0 50 mVPK 

 
Notes: 1.  Dependant on output voltage. 2.  Time for output voltage to settle within 1% of its nominal value. 
 3.  Derate linearly to 0 at 110°C. 4.  Verified by qualification testing. 
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VPT30-2800S Series

DS90207B 4 

BLOCK DIAGRAM 
 

 
Figure 2 

 
 
CONNECTION DIAGRAM 

 
 

Figure 3 
(Shown with optional EMI filter) 

VPT30-2800S Series

DS90207B 5 

CONNECTION DIAGRAMS                    

Figure 4 –Inhibit Circuit  
(Shown with optional capacitor for turn-on delay) Figure 5 – Output Voltage Trim Circuit 

 

OUTPUT VOLTAGE TRIM 
The output voltage can be trimmed down by connecting a resistor between the TRIM pin and the +V OUT pin, 
or can be trimmed up by connecting a resistor between the TRIM pin and the OUT COM pin as shown in 
Figure 5.  The maximum trim range is +10% up and –20% down.  The appropriate resistor values versus the 
output voltage are given in the trim table below. 

 
VPT30-283R3S VPT30-2805S VPT30-2812S VPT30-2815S 

+VOUT  (V) RTRIM ( ) +VOUT  (V) RTRIM ( ) +VOUT  (V) RTRIM ( ) +VOUT  (V) RTRIM ( ) 

3.60 7.27k 5.5 39.6k 13.2 10.7k 16.50 6.5k 
3.55 89.2k 5.4 52k 13.0 14.8k 16.25 9.8k 
3.50 114k 5.3 72.6k 12.8 21k 16.00 14.8k 
3.45 155k 5.2 113.9k 12.6 31.3k 15.75 23k 
3.40 238k 5.1 237k 12.4 51.9k 15.50 39.6k 
3.35 487k 5.0 -- 12.2 114k 15.25 89k 
3.30 -- 4.9 232.5k 12.0 -- 15.00 -- 
3.25 144k 4.8 106.1k 11.8 457k 14.75 482k 
3.20 61.9k 4.7 64k 11.6 218k 14.50 231k 
3.15 34.7k 4.6 43k 11.4 139k 14.25 147k 
3.10 21k 4.5 30.4k 11.2 99k 14.00 105k 
3.05 12.79k 4.4 22k 11.0 75.2k 13.75 80.2k 
3.00 7.33k 4.3 16k 10.8 59.4k 13.50 63.5k 

  4.2 11.5k 10.6 48k 13.25 51.6k 
  4.1 8.0k 10.4 39.5k 13.00 42.6k 
  4.0 5.2k 10.2 32.9k 12.75 35.6k 
    10.0 27.6k 12.50 30k 
    9.8 23.3k 12.25 25.5k 
    9.6 19.7k 12.00 21.7k 
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VPT30-2800S Series

DS90207B 6 

EFFICIENCY PERFORMANCE CURVES (TCASE = 25°C, Full Load, Unless Otherwise Specified)
 

 VIN = 16V  VIN = 28V  VIN = 40V 
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Figure 6 – VPT30-283R3S Figure 7 – VPT30-2805S 

Efficiency (%) vs. Output Power (W) Efficiency (%) vs. Output Power (W) 
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Figure 8 – VPT30-2812S Figure 9 – VPT30-2815S 

Efficiency (%) vs. Output Power (W) Efficiency (%) vs. Output Power (W) 
 

VPT30-2800S Series

DS90207B 7 

EMI PERFORMANCE CURVES  
(TCASE = 25°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
  

  
Figure 10 – VPT30-2800S without EMI Filter Figure 11 – VPT30-2800S with VPTF Series EMI Filter 

  
Figure 12 – VPT30-2800S without VPTF Series EMI Filter Figure 13 – VPT30-2800S with VPTF Series EMI Filter 
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VPT30-2800S Series

DS90207B 8 

PACKAGE SPECIFICATIONS 
          

             
                         TOP VIEW               SIDE VIEW 

 
 

PIN FUNCTION  

1 INHIBIT  
2 CASE  
3 SYNC  

4 IN COM  
5 28V IN  
6 TRIM  
7 -SENSE  
8 OUT COM  
9 +V OUT   

10 +SENSE  
                                         BOTTOM VIEW    

 
Figure 14 – Package and Pinout 

(Dimensional Limits are ±0.005” Unless Otherwise Stated) 
 
 
 Package Notes: 
 1. Case temperature is measured on the center of the baseplate surface. 
 2. Materials:  Baseplate – aluminum, chromate conversion coating. 
  Cover – steel, nickel plated. 
  Pins – copper, gold over nickel plating. 
 3. Mounting holes are not threaded. Recommended fastener is 4-40. 

VPT30-2800S Series

DS90207B 9 

PACKAGE PIN DESCRIPTION 
 

Pin Function Description 

1 INHIBIT 
This is an open collector input. Logic Low = Disabled Output. Connect the inhibit 
pin to input common to disable the output. Unconnected, open collector or open 
drain = Enabled Output.  

2 CASE Case Connection. 

3 SYNC 
Frequency Synchronization Signal Input. TTL squarewave, 5Vpp, 20 – 80% duty 
cycle, internally capacitively coupled.  

4 IN COM Input Return Connection. 

5 28V IN Positive Input Voltage Connection. 

6 TRIM Trim Output Voltage to +10%, -20% of Nominal Value. Leave open if not used. 

7 -SENSE Output Return Remote Sense. Compensate for up to 0.5V total drop (positive and 
return). 

8 OUT COM Output Return Connection. 

9 +V OUT Positive Output Voltage Connection. 

10 +SENSE Positive Output Voltage Remote Sense. Compensate for up to 0.5V total drop 
(positive and return). 

 
 
100% ENVIRONMENTAL SCREENING  
 

Screening Condition 

Internal Visual IPC-A-610 

Stabilization Bake MIL-STD-883, Method 1008, Condition B, 125°C, 24 hours 

Temperature Cycling MIL-STD-883, Method 1010, Condition B,  -55°C to +125°C, 10 Cycles 

Burn-In MIL-STD-883, Method 1015, 96 hours at +100°C 

Final Electrical 100% at 25°C 

External Visual MIL-STD-883, Method 2009 
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VPT30-2800S Series

DS90207B 10 

ORDERING INFORMATION 
 
 

VPT30- 28 05 S 

1 2 3 4 
 
 

(1) (2) (3) (4) 

Product Series Nominal Input Voltage Output Voltage Number of Outputs 

 
VPT30- 

 
28 

 
28 Volts 

 
3R3 
05 
12 
15 

 

 
3.3 Volts 
5 Volts 

12 Volts 
15 Volts 

 

 
S 

 
Single 

 
 

CONTACT INFORMATION 
 

 To request a quotation or place orders please contact your sales representative or the VPT Inc. Sales 
Department at: 

 
Phone: (425) 353-3010 
Fax:   (425) 353-4030 
E-mail: vptsales@vpt-inc.com 

  
  
 All information contained in this datasheet is believed to be accurate, however, no responsibility is assumed for possible errors 

or omissions.  The products or specifications contained herein are subject to change without notice. 
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HIGH RELIABILITY 

COTS DC-DC CONVERTERS
 

DESCRIPTION
 
The VPT30 series of isolated COTS DC-DC 
converters is a cost effective solution for many 
demanding high reliability applications. A wide input 
voltage range accommodates nominal 28V inputs 
including avionics, mobile, ground systems, and 
other applications. Low input and output ripple, fixed 
operating frequency, and companion EMI filters 
simplify system design and compliance. A proven 
design heritage, no optoisolators and a rugged all 
metal package ensure long term reliability. 
 
The VPT30 series is intended for harsh 
environments including severe vibration, shock and 
temperature cycling. Testing is to JESD22, MIL-STD-
810, and MIL-STD-883.  
 
These converters are designed and manufactured in 
the USA in a facility certified to ISO9001, J-STD-001 
and IPC-A-610.  
 
This product may incorporate one or more of the 
following U.S. patents: 
 
5,784,266 
5,790,389 
5,963,438 
5,999,433 
6,005,780 
6,084,792 
6,118,673 

FEATURES

 High Reliability at Low Cost  
 30 Watts Output Power 
 Wide Input Voltage Range: 15 to 50 Volts per 

MIL-STD-704 and MIL-STD-1275 
 High Input Transient Voltage: 80 Volts for 1 sec 

per MIL-STD-704A 
 Input Undervoltage Lockout 
 Fixed Frequency 
 Frequency Synchronization 
 Output Soft Start 
 Current Limit Protection 
 Short Circuit Protection 
 Magnetic Feedback, no Optoisolators 
 Wide Temperature Range, -55°C to 100°C 
 Fully Encapsulated 
 Six Sided Metal Rugged Enclosure 
 Meets MIL-STD-461C/D/E Conducted 

Emissions Requirements When Used With a 
VPTF series EMI Filter 

 

Figure 1 – VPT30-2800D Converter 
(Not To Scale)

78 79



VPT30-2800D Series

DS90208D 2 

SPECIFICATIONS (TCASE = -55°C to +100°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
 
ABSOLUTE MAXIMUM RATINGS 
Input Voltage (Continuous) 50 VDC Junction Temperature Rise to Case +17°C 
Input Voltage (Transient, 1 second) 80 Volts Storage Temperature -55°C to +125°C 
Output Power1 30 Watts Lead Solder Temperature (10 seconds) 300°C 
Power Dissipation (Full Load, TCASE = +100°C) 12 Watts Weight (Maximum) 42 Grams 

 
VPT30-2805D VPT30-2812D 

Parameter Conditions 
Min Typ Max Min Typ Max 

Units

STATIC 
Continuous 15 28 50 15 28 50 V INPUT 

Voltage4 
Transient, 1 sec - - 80 - - 80 V 
Inhibited - - 6 - - 6 mA 

Current 
No Load - 65 90 - 65 90 mA 

Ripple Current Full Load5, 20Hz to 10MHz - - 75 - - 75 mAp-p 

Inhibit Pin Input4  0 - 1.5 0 - 1.5 V 
Inhibit Pin Open Circuit Voltage4  9.0 11.0 13.0 9.0 11.0 13.0 V 
UVLO Turn On  12.0 - 14.8 12.0 - 14.8 V 
UVLO Turn Off4  11.0 - 14.5 11.0 - 14.5 V 

+VOUT TCASE = 25°C 4.92 5.00 5.08 11.82 12.0 12.18 V 

+VOUT TCASE = -55°C to +100°C 4.87 5.00 5.13 11.70 12.0 12.30 V 

-VOUT TCASE = 25°C 4.87 5.00 5.13 11.70 12.00 12.30 V 
OUTPUT 

Voltage 

-VOUT TCASE = -55°C to +100°C 4.82 5.00 5.18 11.58 12.00 12.42 V 

Total  0 - 30 0 - 30 W 
Power3,6 

±Vout Either Output 0 - 21 0 - 21 W 

Current3,6 ±VOUT Either Output 0 - 4.2 0 - 1.75 A 
Ripple Voltage ±VOUT Full Load5, 20Hz to 10MHz - - 50 - - 50 mVp-p 

+VOUT VIN = 15V to 50V - - 10 - - 10 mV 
Line Regulation 

-VOUT VIN = 15V to 50V - - 150 - - 150 mV 
+VOUT No Load to Full Load5 - - 10 - - 10 mV 

Load Regulation 
-VOUT No Load to Full Load5,7 - - 150 - - 150 mV 

Cross Regulation -VOUT 
+Load 70%, -Load 30% 
+Load 30%, -Load 70% - - 650 - - 650 mV 

EFFICIENCY Full Load5 73 - - 78 - - % 
Overload4 - - 16 - - 14 W 

LOAD FAULT POWER DISSIPATION 
Short Circuit - - 16 - - 14 W 

CAPACITIVE LOAD4 Either Output - - 500 - - 500 F 
SWITCHING FREQUENCY  400 450 550 400 450 550 kHz 
SYNC FREQUENCY RANGE VH - VL = 5V, D = 20-80% 500 - 600 500 - 600 kHz 
ISOLATION 500 VDC 100 - - 100 - - M  
MTBF (MIL-HDBK-217F) GM @ TC = 55°C - 371 - - 371 - kHrs 

 
See notes on next page.

VPT30-2800D Series

DS90208D 3 

SPECIFICATIONS (TCASE = -55°C to +100°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
 
ABSOLUTE MAXIMUM RATINGS 
Input Voltage (Continuous) 50 VDC Junction Temperature Rise to Case +17°C 
Input Voltage (Transient, 1 second) 80 Volts Storage Temperature -55°C to +125°C 
Output Power1 30 Watts Lead Solder Temperature (10 seconds) 300°C 
Power Dissipation (Full Load, TCASE = +100°C) 12 Watts Weight (Maximum) 42 Grams 

 
VPT30-2805D VPT30-2812D 

Parameter Conditions 
Min Typ Max Min Typ Max 

Units

DYNAMIC 
Load Step Output Transient ±VOUT - 200 400 - 250 450 mVPK 

Load Step Recovery2 
Half Load to Full Load 

- 250 350 - 200 400 Sec 
Line Step Output Transient4 ±VOUT - 300 600 - 500 900 mVPK 

Line Step Recovery2, 4 
VIN = 16V to 40V 

- 300 500 - 300 500 Sec 
Turn On Delay ±VOUT - 10 20 - 10 20 mSec 

Turn On Overshoot 
VIN = 0V to 28V 

- 0 25 - 0 50 mVPK 

 
Notes: 1.  Dependant on output voltage.  
 2.  Time for output voltage to settle within 1% of its nominal value. 
 3.  Derate linearly to 0 at 110°C.  
 4.  Verified by qualification testing. 
 5.  Half Load at +VOUT and half load at -VOUT. 
 6.  Up to 70% of the total power or current can be drawn from any one of the two outputs. 
 7.  5% Load to Full Load at -55°C. 
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VPT30-2800D Series

DS90208D 4 

SPECIFICATIONS (TCASE = -55°C to +100°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
 
ABSOLUTE MAXIMUM RATINGS 
Input Voltage (Continuous) 50 VDC Junction Temperature Rise to Case +17°C 
Input Voltage (Transient, 1 second) 80 Volts Storage Temperature -55°C to +125°C 
Output Power1 30 Watts Lead Solder Temperature (10 seconds) 300°C 
Power Dissipation (Full Load, TCASE = +100°C) 12 Watts Weight (Maximum)  42 Grams 

 
VPT30-2815D 

Parameter Conditions 
Min Typ Max 

Units

STATIC 
Continuous 15 28 50 V INPUT 

Voltage4 
Transient, 1 sec - - 80 V 
Inhibited - - 6 mA 

Current 
No Load - 65 90 mA 

Ripple Current Full Load5, 20Hz to 10MHz - - 75 mAp-p 

Inhibit Pin Input4  0 - 1.5 V 
Inhibit Pin Open Circuit Voltage4  9.0 11.0 13.0 V 
UVLO Turn On  12.0 - 14.8 V 
UVLO Turn Off4  11.0 - 14.5 V 

+VOUT TCASE = 25°C 14.77 15.0 15.23 V 

+VOUT TCASE = -55°C to +100°C 14.62 15.0 15.38 V 

-VOUT TCASE = 25°C 14.62 15.0 15.38 V 
OUTPUT 

Voltage 

-VOUT TCASE = -55°C to +100°C 14.47 15.0 15.53 V 

Power3,6 Total  0 - 30 W 
 ±Vout Either Output 0 - 21 W 

Current3,6 ±VOUT Either Output 0 - 1.4 A 
Ripple Voltage ±VOUT Full Load5, 20Hz to 10MHz - - 50 mVp-p 

Line Regulation +VOUT VIN = 15V to 50V - - 10 mV 
 -VOUT VIN = 15V to 50V - - 150 mV 
Load Regulation +VOUT No Load to Full Load5 - - 10 mV 
 -VOUT No Load to Full Load5,7 - - 150 mV 

Cross Regulation -VOUT 
+Load 70%, -Load 30% 
+Load 30%, -Load 70% - - 650 mV 

EFFICIENCY Full Load5 78 - - % 
Overload4 - - 14 W 

LOAD FAULT POWER DISSIPATION 
Short Circuit - - 14 W 

CAPACITIVE LOAD4 Either Output - - 500 F 
SWITCHING FREQUENCY  400 450 550 kHz 
SYNC FREQUENCY RANGE VH - VL = 5V, D = 20-80% 500 - 600 kHz 
ISOLATION 500 VDC 100 - - M  
MTBF (MIL-HDBK-217F) GM @ TC = 55°C - 371 - kHrs 

 
 

VPT30-2800D Series

DS90208D 5 

SPECIFICATIONS (TCASE = -55°C to +100°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
 
ABSOLUTE MAXIMUM RATINGS 
Input Voltage (Continuous) 50 VDC Junction Temperature Rise to Case +17°C 
Input Voltage (Transient, 1 second) 80 Volts Storage Temperature -55°C to +125°C 
Output Power1 30 Watts Lead Solder Temperature (10 seconds) 300°C 
Power Dissipation (Full Load, TCASE = +100°C) 12 Watts Weight (Maximum)  42 Grams 

 
VPT30-2815D 

Parameter Conditions 
Min Typ Max 

Units

DYNAMIC      
Load Step Output Transient ±VOUT - 250 450 mVPK 

Load Step Recovery2 
Half Load to Full Load5 

- 200 400 Sec 
Line Step Output Transient4 ±VOUT - 500 900 mVPK 

Line Step Recovery2, 4 
VIN = 16V to 40V 

- 300 500 Sec 
Turn On Delay ±VOUT - 10 20 mSec 

Turn On Overshoot 
VIN = 0V to 28V 

- 0 50 mVPK 

 
Notes: 1.  Dependant on output voltage.  
 2.  Time for output voltage to settle within 1% of its nominal value. 
 3.  Derate linearly to 0 at 110°C.  
 4.  Verified by qualification testing. 
 5.  Half Load at +VOUT and half load at -VOUT. 
 6.  Up to 70% of the total power or current can be drawn from any one of the two outputs. 
 7.  5% Load to Full Load at -55°C. 
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VPT30-2800D Series

DS90208D 6 

BLOCK DIAGRAM 

 
Figure 2 

 

CONNECTION DIAGRAM 
 

 
 

Figure 3 
(Shown with optional EMI filter) 

VPT30-2800D Series

DS90208D 7 

CONNECTION DIAGRAMS 
 
 

 

Figure 4 – Inhibit Circuit 
(Shown with optional capacitor for turn-on delay)

Figure 5 – Stacked Output Connection 
(Shown with optional EMI filter)
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VPT30-2800D Series

DS90208D 8 

EFFICIENCY PERFORMANCE CURVES (TCASE = 25°C, Full Load, Unless Otherwise Specified)
 

 VIN = 16V  VIN = 28V  VIN = 40V 
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Figure 6 – VPT30-2805D Figure 7 – VPT30-2812D 

Efficiency (%) vs. Output Power (W) Efficiency (%) vs. Output Power (W) 
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Figure 8 – VPT30-2815D  
Efficiency (%) vs. Output Power (W)  

 

VPT30-2800D Series

DS90208D 10 

PACKAGE SPECIFICATIONS 
          

                              TOP VIEW                  SIDE VIEW 
 
 

PIN FUNCTION 
1 INHIBIT 
2 CASE 
3 SYNC 
4 IN COM 
5 28V IN 
6 +V OUT 
7 OUT COM 
8 -V OUT 

  

                                       BOTTOM VIEW   
 

Figure 13 – Package and Pinout 
(Dimensional Limits are ±0.005” Unless Otherwise Stated) 

 
 Package Notes: 
 1. Case temperature is measured on the center of the baseplate surface. 
 2. Materials:  Baseplate – aluminum, chromate conversion coating. 
  Cover – steel, nickel plated. 
  Pins – copper, gold over nickel plating. 
 3. Mounting holes are not threaded. Recommended fastener is 4-40. 

VPT30-2800D Series

DS90208D 9 

EMI PERFORMANCE CURVES  
(TCASE = 25°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified)   

  
Figure 9 – VPT30-2800D without EMI Filter Figure 10 – VPT30-2800D with VPTF Series EMI Filter 

  
Figure 11 – VPT30-2800D without VPTF Series EMI Filter Figure 12 – VPT30-2800D with VPTF Series EMI Filter 
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VPT30-2800D Series

DS90208D 11 

PACKAGE PIN DESCRIPTION
 

Pin Function Description

1 INHIBIT 
This is an open collector input. Logic Low = Disabled Output. Connect the inhibit 
pin to input common to disable the output. Unconnected, open collector or open 
drain = Enabled Output.  

2 CASE Case Connection. 

3 SYNC Frequency Synchronization Signal Input. TTL squarewave, 5Vpp, 20 – 80% duty 
cycle, internally capacitively coupled. 

4 IN COM Input Return Connection. 

5 28V IN Positive Input Voltage Connection. 

6 +VOUT Positive Output Voltage Connection. 

7 OUT COM Output Return Connection. 

8 -V OUT Negative Output Voltage Connection. 

 
 
100% ENVIRONMENTAL SCREENING  
 

Screening Condition

Internal Visual IPC-A-610 

Stabilization Bake MIL-STD-883, Method 1008, Condition B, 125°C, 24 hours 

Temperature Cycling MIL-STD-883, Method 1010, Condition B,  -55°C to +125°C, 10 Cycles 

Burn-In MIL-STD-883, Method 1015, 96 hours at +100°C 

Final Electrical 100% at 25°C 

External Visual MIL-STD-883, Method 2009 

 

VPT30-2800D Series

DS90208D 12 

ORDERING INFORMATION 
 
 

VPT30- 28 05 D

1 2 3 4 
 
 

(1) (2) (3) (4) 

Product Series Nominal Input Voltage Output Voltage Number of Outputs 

VPT30- 28
 

28 Volts 05
12
15

 
±5 Volts 

±12 Volts 
±15 Volts 

 

D
 

Dual 

 
 

CONTACT INFORMATION 
 

 To request a quotation or place orders please contact your sales representative or the VPT Inc. Sales 
Department at: 

 
Phone: (425) 353-3010 
Fax:   (425) 353-4030 
E-mail: vptsales@vpt-inc.com 

  
  
 All information contained in this datasheet is believed to be accurate, however, no responsibility is assumed for possible errors 

or omissions.  The products or specifications contained herein are subject to change without notice. 
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HIGH RELIABILITY 

COTS DC-DC CONVERTERS

DESCRIPTION
 
The VPT100 series of isolated COTS DC-DC 
converters is a cost effective solution for many 
demanding high reliability applications. A wide input 
voltage range accommodates nominal 28V inputs 
including avionics, mobile, ground systems, and 
other applications. A high efficiency design using 
synchronous rectification reduces input power 
requirements and eases thermal management. Low 
input and output ripple, fixed operating frequency, 
and companion EMI filters simplify system design 
and compliance. A proven design heritage, no 
optoisolators and a rugged all metal package ensure 
long term reliability. 
 
The VPT100 series is intended for harsh 
environments including severe vibration, shock and 
temperature cycling. Testing is to JESD22, MIL-STD-
810, and MIL-STD-883.  
 
These converters are designed and manufactured in 
the USA in a facility certified to ISO9001, J-STD-001 
and IPC-A-610. 
 
This product may incorporate one or more of the 
following U.S. patents: 
 
5,784,266 
5,790,389 
5,963,438 
5,999,433 
6,005,780 
6,084,792 
6,118,673 

FEATURES

 High Reliability at Low Cost  
 Up to 100 Watts Maximum Output Power 
 High Efficiency, Up to 91% 
 Wide Input Voltage Range: 16 to 40 Volts per 

MIL-STD-704 and MIL-STD-1275 
 High Input Transient Voltage: 50 Volts for 1 sec 
 Input Undervoltage Lockout 
 Fixed Frequency 
 Output Voltage Trim (+10% / -20% ) 
 Output Soft Start 
 Current Limit Protection 
 Short Circuit Protection 
 Magnetic Feedback, no Optoisolators 
 Wide Temperature Range, -55°C to 100°C 
 Six Sided Metal Rugged Enclosure 
 Meets MIL-STD-461C/D/E Conducted 

Emissions Requirements When Used With a 
VPTF series EMI Filter 

Figure 1 – VPT100-2800S Converter 
(Not to Scale)

VPT100-2800S Series

DS90210G 2 

SPECIFICATIONS (TCASE = -55°C to +100°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
 
ABSOLUTE MAXIMUM RATINGS 
Input Voltage (Continuous) 40 VDC Junction Temperature Rise to Case +17°C 
Input Voltage (Transient, 1 second) 50 Volts Storage Temperature -55°C to +125°C 
Output Power1 100 Watts Lead Solder Temperature (10 seconds) 300°C 
Power Dissipation (Full Load, TCASE = +100°C) 18 Watts Weight (Maximum) 90 Grams 

 
VPT100-283R3S VPT100-2805S 

Parameter Conditions 
Min Typ Max Min Typ Max 

Units 

STATIC 
Continuous 16 28 40 16 28 40 V INPUT 

Voltage4 
Transient, 1 sec - - 50 - - 50 V 
Inhibited - - 5 - - 5 mA 

Current 
No Load - 130 200 - 130 200 mA 

Ripple Current Full Load, 20Hz to 10MHz - - 180 - - 200 mAp-p 

Inhibit Pin Input4  0 - 1.5 0 - 1.5 V 
Inhibit Pin Open Circuit Voltage4  9.0 11.0 14.0 9.0 11.0 14.0 V 
UVLO Turn On  14.5 - 15.8 14.5 - 15.8 V 
UVLO Turn Off4  14.0 - 15.0 14.0 - 15.0 V 

VOUT TCASE = 25°C 3.25 3.30 3.35 4.925 5.00 5.075 V OUTPUT 
Voltage VOUT TCASE = -55°C to +100°C 3.217 3.30 3.383 4.875 5.00 5.125 V 
Power3  0 - 66 0 - 100 W 
Current3 VOUT  0 - 20 0 - 20 A 
Ripple Voltage VOUT Full Load, 20Hz to 10MHz - - 150 - - 150 mVp-p 

Line Regulation VOUT VIN = 16V to 40V - - 20 - - 20 mV 
Load Regulation VOUT No Load to Full Load - - 50 - - 50 mV 

EFFICIENCY  83 87 - 85 90 - % 
Overload4 - - 24 - - 24 W 

LOAD FAULT POWER DISSIPATION 
Short Circuit - - 24 - - 24 W 

CAPACITIVE LOAD4  - - 1000 - - 1000 F 
SWITCHING FREQUENCY  230 260 290 230 260 290 kHz 

VH-VL=5V 
SYNC FREQUENCY RANGE 

Duty Cycle = 50% 
240 - 325 240 - 325 kHz 

ISOLATION 500 VDC 100 - - 100 - - M  
MTBF (MIL-HDBK-217F) GM @ TC = 55°C - 344 - - 344 - kHrs 

DYNAMIC 
Load Step Output Transient VOUT - - 250 - - 250 mVPK 

Load Step Recovery2 
Half Load to Full Load 

- - 300 - - 300 Sec 
Line Step Output Transient4 VOUT - - 300 - - 300 mVPK 

Line Step Recovery2, 4 
VIN = 16V to 40V 

- - 150 - - 150 Sec 
Turn On Delay VOUT - 6 10 - 6 10 mSec 

Turn On Overshoot 
VIN = 0V to 28V 

- 0 15 - 0 25 mVPK 

 
Notes: 1.  Dependant on output voltage. 2.  Time for output voltage to settle within 1% of its nominal value. 
 3.  Derate linearly to 0 at 110°C. 4.  Verified by qualification testing.  
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VPT100-2800S Series

DS90210G 3 

SPECIFICATIONS (TCASE = -55°C to +100°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
 
ABSOLUTE MAXIMUM RATINGS 
Input Voltage (Continuous) 40 VDC Junction Temperature Rise to Case +17°C 
Input Voltage (Transient, 1 second) 50 Volts Storage Temperature -55°C to +125°C 
Output Power1 100 Watts Lead Solder Temperature (10 seconds) 300°C 
Power Dissipation (Full Load, TCASE = +100°C) 18 Watts Weight (Maximum)   90 Grams 

 
VPT100-2812S VPT100-2815S 

Parameter Conditions 
Min Typ Max Min Typ Max 

Units 

STATIC 
Continuous 16 28 40 16 28 40 V INPUT 

Voltage4 
Transient, 1 sec - - 50 - - 50 V 
Inhibited - - 5 - - 5 mA 

Current 
No Load - 100 200 - 100 200 mA 

Ripple Current Full Load, 20Hz to 10MHz - - 200 - - 200 mAp-p 

Inhibit Pin Input4  0 - 1.5 0 - 1.5 V 
Inhibit Pin Open Circuit Voltage4  9.0 11.0 14.0 9.0 11.0 14.0 V 
UVLO Turn On  14.5 - 15.8 14.5 - 15.8 V 
UVLO Turn Off4  14.0 - 15.0 14.0 - 15.0 V 

VOUT TCASE = 25°C 11.82 12.0 12.18 14.775 15.0 15.225 V OUTPUT 
Voltage VOUT TCASE = -55°C to +100°C 11.70 12.0 12.30 14.625 15.0 15.375 V 
Power3  0 - 100 0 - 100 W 
Current3 VOUT  0 - 8.33 0 - 6.67 A 
Ripple Voltage VOUT Full Load, 20Hz to 10MHz - - 150 - - 150 mVp-p 

Line Regulation VOUT VIN = 16V to 40V - - 20 - - 20 mV 
Load Regulation VOUT No Load to Full Load - - 100 - - 100 mV 

EFFICIENCY  86 90 - 86 90 - % 
Overload4 - - 24 - - 24 W 

LOAD FAULT POWER DISSIPATION 
Short Circuit - - 24 - - 24 W 

CAPACITIVE LOAD4  - - 500 - - 500 F 
SWITCHING FREQUENCY  300 340 380 300 340 380 kHz 

VH-VL=5V 
SYNC FREQUENCY RANGE 

Duty Cycle = 50% 
300 - 380 300 - 380 kHz 

ISOLATION 500 VDC 100 - - 100 - - M  
MTBF (MIL-HDBK-217F) GM @ TC = 55°C - 344 - - 344 - kHrs 

DYNAMIC 
Load Step Output Transient VOUT - - 500 - - 500 mVPK 

Load Step Recovery2 
Half Load to Full Load 

- - 300 - - 300 Sec 
Line Step Output Transient4 VOUT - - 300 - - 300 mVPK 

Line Step Recovery2, 4 
VIN = 16V to 40V 

- - 150 - - 150 Sec 
Turn On Delay VOUT - 6 10 - 6 10 mSec 

Turn On Overshoot 
VIN = 0V to 28V 

- 0 50 - 0 50 mVPK 

 
Notes: 1.  Dependant on output voltage. 2.  Time for output voltage to settle within 1% of its nominal value. 
 3.  Derate linearly to 0 at 110°C. 4.  Verified by qualification testing. 

VPT100-2800S Series

DS90210G 4 

SPECIFICATIONS (TCASE = -55°C to +100°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
 
ABSOLUTE MAXIMUM RATINGS 
Input Voltage (Continuous) 40 VDC Junction Temperature Rise to Case +17°C 
Input Voltage (Transient, 1 second) 50 Volts Storage Temperature -55°C to +125°C 
Output Power1 100 Watts Lead Solder Temperature (10 seconds) 300°C 
Power Dissipation (Full Load, TCASE = +100°C) 18 Watts Weight (Maximum)   90 Grams 

 
VPT100-2828S 

Parameter Conditions 
Min Typ Max 

Units 

STATIC      
Continuous 16 28 40 V INPUT 

Voltage4 
Transient, 1 sec - - 50 V 
Inhibited - - 5 mA 

Current 
No Load - 30 100 mA 

Ripple Current Full Load, 20Hz to 10MHz - - 200 mAp-p 

Inhibit Pin Input4  0 - 1.5 V 
Inhibit Pin Open Circuit Voltage4  9.0 11.0 14.0 V 
UVLO Turn On  14.5 - 15.8 V 
UVLO Turn Off4  14.0 - 15.0 V 

VOUT TCASE = 25°C 27.44 28.0 28.56 V OUTPUT 
Voltage VOUT TCASE = -55°C to +100°C 27.16 28.0 28.84 V 
Power3  0 - 100 W 
Current3 VOUT  0 - 3.57 A 
Ripple Voltage VOUT Full Load, 20Hz to 10MHz - - 250 mVp-p 

Line Regulation VOUT VIN = 16V to 40V - - 50 mV 
Load Regulation VOUT No Load to Full Load - - 50 mV 

EFFICIENCY  85 87 - % 
Overload4 - - 24 W 

LOAD FAULT POWER DISSIPATION 
Short Circuit - - 28 W 

CAPACITIVE LOAD4  - - 500 F 
SWITCHING FREQUENCY  300 340 380 kHz 

VH-VL=5V 
SYNC FREQUENCY RANGE 

Duty Cycle = 50% 
300 - 380 kHz 

ISOLATION 500 VDC 100 - - M  
MTBF (MIL-HDBK-217F) GM @ TC = 55°C - 344 - kHrs 

DYNAMIC      
Load Step Output Transient VOUT - - 1500 mVPK 

Load Step Recovery2 
Half Load to Full Load 

- - 300 Sec 
Line Step Output Transient4 VOUT - - 1500 mVPK 

Line Step Recovery2, 4 
VIN = 16V to 40V 

- - 300 Sec 
Turn On Delay VOUT - 6 10 mSec 

Turn On Overshoot 
VIN = 0V to 28V 

- 0 50 mVPK 

 
Notes: 1.  Dependant on output voltage. 2.  Time for output voltage to settle within 1% of its nominal value. 
 3.  Derate linearly to 0 at 110°C. 4.  Verified by qualification testing. 
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VPT100-2800S Series

DS90210G 5 

BLOCK DIAGRAM 
 

UNDER
VOLTAGE

SHUTDOWN

PRIMARY
HOUSEKEEPING

SUPPLY

PWM
CONTROL

VOLTAGE AND
CURRENT
AMPLIFIERS

PIN 1

28V IN

PIN 5

IN COM

Q1

+V OUT

PIN 10

PIN 6

OUT COM

INH PIN 3 FEEDBACK
MAGNETIC

TRIMPIN 8

+SPIN 9

-SPIN 7

Q2

Q3

Current
Sense

T1

SYNC PIN 2

 
    Note: Not applicable to VPT100-2828S 
 

Figure 2 
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 CONNECTION DIAGRAMS             

5IN COM

3INH

128V IN

OPTIONAL
CAPACITOR

BIAS

11.5V

10K

Figure 4 –Inhibit Circuit 

+
-

+
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+V OUT
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+S

9

TRIM

8

-S

7

OUT COM

6

(TRIM DOWN)

R-TRIM

(TRIM UP)

R-TRIM

(Shown with optional capacitor for turn-on delay) Figure 5 –Output Voltage Trim Circuit 
 

OUTPUT VOLTAGE TRIM 
The output voltage can be trimmed down by connecting a resistor between the TRIM pin and the +V OUT pin, 
or can be trimmed up by connecting a resistor between the TRIM pin and the OUT COM pin as shown in 
Figure 5.  The maximum trim range is +10% up and –20% down.  The appropriate resistor values versus the 
output voltage are given in the trim table below. 
 

VPT100-283R3S VPT100-2805S VPT100-2812S VPT100-2815S VPT100-2828S 
+VOUT  (V) RTRIM ( ) +VOUT  (V) RTRIM ( ) +VOUT  (V) RTRIM ( ) +VOUT  (V) RTRIM ( ) +VOUT  (V) RTRIM ( ) 

3.60 3.94k 5.5 980 13.2 1.14k 16.50 686 30.5 720 
3.55 8.92k 5.4 4.72k 13.0 2.39k 16.25 1.69k 30.0 1.46k 
3.50 16.4k 5.3 10.9k 12.8 4.26k 16.00 3.19k 29.5 2.68k 
3.45 28.8k 5.2 23.4k 12.6 7.39k 15.75 5.7k 29.0 5.12k 
3.40 53.5k 5.1 60.5k 12.4 13.6k 15.50 10.7k 28.5 12.3k 
3.35 127k 5.0 -- 12.2 32.4k 15.25 25.9k 28.0 -- 
3.30 -- 4.9 404k 12.0 -- 15.00 -- 27.5 551k 
3.25 486k 4.8 189k 11.8 548k 14.75 552k 27.0 265k 
3.20 226k 4.7 118k 11.6 266k 14.50 270k 26.5 171k 
3.15 140k 4.6 82.4k 11.4 172k 14.25 175k 26.0 125k 
3.10 96.9k 4.5 61.1k 11.2 126k 14.00 128k 25.5 97.4k 
3.05 71.3k 4.4 46.9k 11.0 97.4k 13.75 99.5k 25.0 79k 
3.00 54.2k 4.3 36.8k 10.8 78.6k 13.50 80.6k 24.5 65.9k 
2.95 42k 4.2 29.2k 10.6 65.3k 13.25 67k 24.0 56.1k 
2.90 32.8k 4.1 23.3k 10.4 55.2k 13.00 56.9k 23.5 48.5k 
2.85 25.7k 4.0 18.5k 10.2 47.4k 12.75 49k 23.0 42.4k 
2.80 20.1k   10.0 41.1k 12.50 42.6k 22.5 37.4k 
2.75 15.4k   9.8 36k 12.25 37.5k   
2.70 11.5k   9.6 31.8k 12.00 33.2k   
2.65 8.26k         
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EFFICIENCY PERFORMANCE CURVES (TCASE = 25°C, Full Load, Unless Otherwise Specified)
 

 VIN = 16V  VIN = 28V  VIN = 40V 
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Figure 6 – VPT100-283R3S Figure 7 – VPT100-2805S 

Efficiency (%) vs. Output Power (W) Efficiency (%) vs. Output Power (W) 
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Figure 8 – VPT100-2812S Figure 9 – VPT100-2815S 

Efficiency (%) vs. Output Power (W) Efficiency (%) vs. Output Power (W) 
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EFFICIENCY PERFORMANCE CURVES (TCASE = 25°C, Full Load, Unless Otherwise Specified)
 

 VIN = 16V  VIN = 28V  VIN = 40V 
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Figure 10 – VPT100-2828S 

Efficiency (%) vs. Output Power (W) 
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EMI PERFORMANCE CURVES  
(TCASE = 25°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
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Figure 11 – VPT100-2800S without EMI Filter Figure 12 – VPT100-2800S with VPTF Series EMI Filter 
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Figure 13 – VPT100-2800S without EMI Filter Figure 14 – VPT100-2800S with VPTF Series EMI Filter 
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 PACKAGE SPECIFICATIONS 
        
 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
      Top View     Side View 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
      Bottom View 

 
Figure 15 – Package and Pinout 

(Dimensional Limits are ±0.005” Unless Otherwise Stated) 
 

 Package Notes: 
 1. Case temperature is measured on the center of the baseplate surface. 
 2. Materials:  Baseplate – aluminum, conductive conversion coating. 
  Cover – nickel plated. 
  Pins – copper, gold over nickel plating. 
 3. Mounting holes are not threaded. Recommended fastener is 4-40. 

PIN FUNCTION 
1 28V IN 
2 SYNC 
3 INHIBIT 

4 CASE 
5 IN COM 
6 OUT COM 
7 -SENSE 
8 TRIM 
9 +SENSE 

10 +V OUT 
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PACKAGE PIN DESCRIPTION 
 

Pin Function Description 

1 28VIN Positive Input Voltage Connection 

2 SYNC Input Synchronization Signal. TTL squarewave, 5Vpp, 20 - 80% duty cycle, 
internally capacitively coupled. 

3 INHIBIT 
This is an open collector input. Logic Low = Disabled Output. Connect the inhibit 
pin to input common to disable the output. Unconnected, open collector or open 
drain = Enabled Output. 

4 CASE Case Connection 

5 INCOM Input Return Connection 

6 OUTCOM Output Return Connection 

7 -SENSE Output Return Remote Sense. Compensate for up to 0.5V total drop (positive and 
return). 

8 TRIM Trim Output Voltage to +10%, -20% of Nominal Value. Leave open if not used. 

9 +SENSE Positive Output Voltage Remote Sense. Compensate for up to 0.5V total drop 
(positive and return). 

10 +V OUT Positive Output Voltage Connection 

 
 
100% ENVIRONMENTAL SCREENING  
 

Screening Condition 

Internal Visual IPC-A-610 

Stabilization Bake MIL-STD-883, Method 1008, Condition B, 125°C, 24 hours 

Temperature Cycling MIL-STD-883, Method 1010, Condition B,  -55°C to +125°C, 10 Cycles 

Burn-In MIL-STD-883, Method 1015, 96 hours at +100°C 

Final Electrical 100% at 25°C 

External Visual MIL-STD-883, Method 2009 

  

VPT100-2800S Series
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ORDERING INFORMATION 
 
 

VPT100- 28 05 S 

1 2 3 4 
 
 

(1) (2) (3) (4) 

Product Series Nominal Input Voltage Output Voltage Number of Outputs 

 
VPT100- 

 
28 

 
28 Volts 

 
3R3 
05 
12 
15 
28 

 

 
3.3 Volts 
5 Volts 

12 Volts 
15 Volts 
28 Volts 

 
S 

 
Single 

 
 

 
CONTACT INFORMATION 

 
 To request a quotation or place orders please contact your sales representative or the VPT Inc. Sales 

Department at: 
 

Phone: (425) 353-3010 
Fax:   (425) 353-4030 
E-mail: vptsales@vpt-inc.com 

  
  
 All information contained in this datasheet is believed to be accurate, however, no responsibility is assumed for possible errors 

or omissions.  The products or specifications contained herein are subject to change without notice. 
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11314 4th  Avenue 
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http://www.vpt-inc.com 

Sales Information: 
Phone: (425) 353-3010 
Fax: (425) 353-4030 
E-mail: vptsales@vpt-inc.com 1

 
HIGH RELIABILITY 

COTS DC-DC CONVERTERS

DESCRIPTION
 
The VPT100 series of isolated COTS DC-DC 
converters is a cost effective solution for many 
demanding high reliability applications. A wide input 
voltage range accommodates nominal 28V inputs 
including avionics, mobile, ground systems, and 
other applications. A high efficiency design reduces 
input power requirements and eases thermal 
management. Low input and output ripple, fixed 
operating frequency, and companion EMI filters 
simplify system design and compliance. A proven 
design heritage, no optoisolators and a rugged all-
metal package ensure long term reliability. 
 
The VPT100 series is intended for harsh 
environments including severe vibration, shock and 
temperature cycling. Testing is to JESD22, MIL-STD-
810, and MIL-STD-883. 
 
These converters are designed and manufactured in 
the USA in a facility certified to ISO9001, J-STD-001 
and IPC-A-610. 
 
This product may incorporate one or more of the 
following U.S. patents: 
 
5,784,266 
5,790,389 
5,963,438 
5,999,433 
6,005,780 
6,084,792 
6,118,673 

FEATURES

 High Reliability at Low Cost 
 Up to 100 Watts Maximum Output Power 
 High Efficiency, Up to 89% 
 Wide Input Voltage Range: 16 to 40 Volts per 

MIL-STD-704 and MIL-STD-1275 
 High Input Transient Voltage: 50 Volts for 1 sec 
 Input Undervoltage Lockout 
 Fixed Frequency 
 Output Voltage Trim (+10% / -20% ) 
 Output Soft Start 
 Current Limit Protection 
 Short Circuit Protection 
 Magnetic Feedback, no Optoisolators 
 Wide Temperature Range, -55°C to 100°C 
 Six Sided Metal Rugged Enclosure 
 Meets MIL-STD-461C/D/E Conducted 

Emissions Requirements When Used With a 
VPTF series EMI Filter 

Figure 1 – VPT100-2800D Converter 
(Not To Scale)

VPT100-2800D Series

DS90211B 2 

SPECIFICATIONS (TCASE = -55°C to +100°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
 
ABSOLUTE MAXIMUM RATINGS 
Input Voltage (Continuous) 40 VDC Junction Temperature Rise to Case +17°C 
Input Voltage (Transient, 1 second) 50 Volts Storage Temperature -55°C to +125°C 
Output Power 100 Watts Lead Solder Temperature (10 seconds) 300°C 
Power Dissipation (Full Load, TCASE = +100°C) 17 Watts Weight (Maximum) 90 Grams 

 
VPT100-2812D VPT100-2815D 

Parameter Conditions 
Min Typ Max Min Typ Max 

Units 

STATIC 
Continuous 16 28 40 16 28 40 V INPUT 

Voltage3 
Transient, 1 sec - - 50 - - 50 V 
Inhibited - - 5 - - 5 mA 

Current 
No Load - 50 100 - 50 100 mA 

Ripple Current Full Load4, 20Hz to 10MHz - - 200 - - 200 mAp-p 

Inhibit Pin Input3  0 - 1.5 0 - 1.5 V 
Inhibit Pin Open Circuit Voltage3  9.0 12.0 14.0 9.0 12.0 14.0 V 
UVLO Turn On  14.5 - 15.8 14.5 - 15.8 V 
UVLO Turn Off3  14.0 - 15.0 14.0 - 15.0 V 

+VOUT TCASE = 25°C 11.82 12.0 12.18 14.775 15.0 15.225 V 
+VOUT TCASE = -55°C to +100°C 11.70 12.0 12.30 14.625 15.0 15.375 V 
-VOUT TCASE = 25°C 11.70 12.0 12.30 14.625 15.0 15.375 V 

OUTPUT 
Voltage4 

-VOUT TCASE = -55°C to +100°C 11.58 12.0 12.42 14.475 15.0 15.525 V 

Total  - - 100 - - 100 W 
Power2,5 

±VOUT
 Either Output - - 70 - - 70 W 

Current2,5 ±VOUT Either Output - - 5.83 - - 4.66 A 
Ripple Voltage ±VOUT Full Load4, 20Hz to 10MHz - - 100 - - 100 mVp-p 

+VOUT VIN = 16V to 40V - - 20 - - 20 mV 
Line Regulation 

-VOUT VIN = 16V to 40V - - 100 - - 100 mV 

+VOUT No Load to Full Load4 - - 100 - - 100 mV 
Load Regulation 

-VOUT No Load to Full Load4 - - 150 - - 150 mV 

Cross Regulation -VOUT 
+Load 70%, -Load 30% 
+Load 30%, -Load 70% - - 450 - - 450 mV 

EFFICIENCY Full Load4 86 88 - 87 89 - % 
Overload3 - - 24 - - 24 W 

LOAD FAULT POWER DISSIPATION 
Short Circuit - - 24 - - 24 W 

CAPACITIVE LOAD3 Either Output - - 500 - - 500 F 
SWITCHING FREQUENCY  300 - 380 300 - 380 kHz 
SYNC FREQUENCY RANGE  VH – VL = 5V, DC = 20-80% 300 - 380 300 - 380 kHz 
ISOLATION 500 VDC, TCASE = 25°C 100 - - 100 - - M  
MTBF (MIL-HDBK-217F) GM @ TC = 55°C - 344 - - 344 - kHrs 

 
See notes next page. 
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SPECIFICATIONS (TCASE = -55°C to +100°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
 
ABSOLUTE MAXIMUM RATINGS 
Input Voltage (Continuous) 40 VDC Junction Temperature Rise to Case +17°C 
Input Voltage (Transient, 1 second) 50 Volts Storage Temperature -55°C to +125°C 
Output Power 100 Watts Lead Solder Temperature (10 seconds) 300°C 
Power Dissipation (Full Load, TCASE = +100°C) 17 Watts Weight (Maximum)   90 Grams 

 
VPT100-2812D VPT100-2815D 

Parameter Conditions 
Min Typ Max Min Typ Max 

Units 

DYNAMIC 
Load Step Output Transient ±VOUT - - 600 - - 600 mVPK 

Load Step Recovery1 
Half Load to Full Load 

- - 300 - - 300 Sec 
Line Step Output Transient3 ±VOUT - - 1200 - - 1200 mVPK 

Line Step Recovery1,3 
VIN = 16V to 40V 

- - 300 - - 300 Sec 
Turn On Delay ±VOUT - 6 10 - 6 10 mSec 

Turn On Overshoot 
VIN = 0V to 28V 

- 0 50 - 0 50 mVPK 

 
Notes: 1.  Time for output voltage to settle within 1% of its nominal value. 
 2.  Derate linearly to 0 at 110°C. 
 3.  Verified by qualification testing.  
 4.  Half load at +VOUT and half load at –VOUT. 
 5.  Up to 70% of the total power or current can be drawn from any one of the two outputs. 
 

VPT100-2800D Series
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BLOCK DIAGRAM 
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CONNECTION DIAGRAMS 
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(Shown with optional capacitor for turn-on delay) Figure 5 – Output Voltage Trim Circuit 

 

OUTPUT VOLTAGE TRIM 
The output voltage can be trimmed down by connecting a resistor between the TRIM pin and the +V OUT pin, 
or can be trimmed up by connecting a resistor between the TRIM pin and the OUT COM pin as shown in 
Figure 5.  The maximum trim range is +10% up and –20% down.  The appropriate resistor values versus the 
output voltage are given in the trim table below. 
 

VPT100-2812D VPT100-2815D 
±VOUT  (V) RTRIM ( ) ±VOUT  (V) RTRIM ( ) 

13.2 1.14k 16.50 686 
13.0 2.39k 16.25 1.69k 
12.8 4.26k 16.00 3.19k 
12.6 7.39k 15.75 5.7k 
12.4 13.6k 15.50 10.7k 
12.2 32.4k 15.25 25.9k 
12.0 -- 15.00 -- 
11.8 548k 14.75 551k 
11.6 266k 14.50 270k 
11.4 172k 14.25 175k 
11.2 126k 14.00 128k 
11.0 97.4k 13.75 99.5k 
10.8 78.6k 13.50 80.6k 
10.6 65.3k 13.25 67k 
10.4 55.2k 13.00 56.9k 
10.2 47.4k 12.75 49k 
10.0 41.1k 12.50 42.6k 
9.8 36k 12.25 37.5k 
9.6 31.8k 12.00 33.2k 

VPT100-2800D Series

DS90211B 6 

EFFICIENCY PERFORMANCE CURVES (TCASE = 25°C, Full Load, Unless Otherwise Specified)
 

 VIN = 16V  VIN = 28V  VIN = 40V 
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Figure 6 – VPT100-2812D Figure 7 – VPT100-2815D 

Efficiency (%) vs. Output Power (W) Efficiency (%) vs. Output Power (W) 
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VPT100-2800D Series

DS90211B 7 

EMI PERFORMANCE CURVES  
(TCASE = 25°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
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Figure 8 – VPT100-2800D without EMI Filter Figure 9 – VPT100-2800D with VPTF Series EMI Filter 
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Figure 10 – VPT100-2800D without EMI Filter Figure 11 – VPT100-2800D with VPTF Series EMI Filter 

VPT100-2800D Series
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 PACKAGE SPECIFICATIONS 
 

  
SIDE VIEW 

TOP VIEW  
PIN FUNCTION  
1 28V IN  
2 SYNC  
3 INHIBIT  
4 CASE  

5 IN COM  
6 -VOUT  
7 NC  
8 OUTCOM  
9 TRIM  

10 +VOUT 

 
  

 

BOTTOM VIEW  
 

Figure 12 – Package and Pinout 
(Dimensional Limits are ±0.005” Unless Otherwise Stated) 

 
 Package Notes: 
 1. Case temperature is measured on the center of the baseplate surface. 
 2. Materials:  Baseplate – aluminum, conductive conversion coating. 
  Cover – nickel plated. 
  Pins – copper, gold over nickel plating. 
 3. Mounting holes are not threaded. Recommended fastener is 4-40. 
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PACKAGE PIN DESCRIPTION 
 

Pin Function Description 

1 28VIN Positive Input Voltage Connection 

2 SYNC Input Synchronization Signal. TTL squarewave, 5Vpp, 20 - 80% duty cycle, 
internally capacitively coupled. 

3 INHIBIT 
This is an open collector input. Logic Low = Disabled Output. Connect the inhibit 
pin to input common to disable the output. Unconnected, open collector or open 
drain = Enabled Output. 

4 CASE Case Connection 

5 INCOM Input Return Connection 

6 -VOUT Negative Output Voltage Connection 

7 NC No Connection. 

8 OUTCOM Output Return Connection 

9 TRIM Trim Output Voltage to +10%, -20% of Nominal Value. Leave open if not used. 

10 +VOUT Positive Output Voltage Connection 

 
 
100% ENVIRONMENTAL SCREENING 
 

Screening Condition 

Internal Visual IPC-A-610 

Stabilization Bake MIL-STD-883, Method 1008, Condition B, 125°C, 24 hours 

Temperature Cycling MIL-STD-883, Method 1010, Condition B,  -55°C to +125°C, 10 Cycles 

Burn-In MIL-STD-883, Method 1015, 96 hours at +100°C 

Final Electrical 100% at 25°C 

External Visual MIL-STD-883, Method 2009 

VPT100-2800D Series

DS90211B 10 

ORDERING INFORMATION 
 
 

VPT100- 28 12 D 

1 2 3 4 
 
 

(1) (2) (3) (4) 

Product Series Nominal Input Voltage Output Voltage Number of Outputs 

 
VPT100- 

 
28 

 
28 Volts 

 
12 
15 

 
12 Volts 
15 Volts 

 

 
D 

 
Dual 

 
 

CONTACT INFORMATION 
 

 To request a quotation or place orders please contact your sales representative or the VPT Inc. Sales 
Department at: 

 
Phone: (425) 353-3010 
Fax:   (425) 353-4030 
E-mail: vptsales@vpt-inc.com 

 
 
 All information contained in this datasheet is believed to be accurate, however, no responsibility is assumed for possible errors 

or omissions.  The products or specifications contained herein are subject to change without notice. 

110 111



DVST2800T Series

90054DSC 

17921 Bothell-Everett 
Highway, Suite 108 
Bothell, WA 98012 
http://www.vpt-inc.com

Sales Information: 
Phone: (425) 487-4850 
Fax: (425) 487-4802  
E-mail: mbosmann@worldnet.att.net 1

HIGH RELIABILITY
DC-DC CONVERTERS

DESCRIPTION
 
The DVST series of high reliability DC-DC converters 
contains internal EMI filtering and meets MIL-STD-
461C and MIL-STD-461D for conducted emissions, 
providing a one piece COTS solution for power 
conversion applications. The DVST series is 
operable over a wide (-55°C to +100°C) temperature 
range with no power derating. Unique to the DVST 
series is a magnetic feedback circuit that is radiation 
immune. The three low noise outputs are fully 
isolated from each other, allowing for maximum 
flexibility in system design. 
 
 
 
 

FEATURES

 Up to 30 Watts Output Power 
 Three Fully Isolated Outputs 
 Wide Input Voltage Range: 15 to 50 Volts per 

MIL-STD-704 with 80 Volt Transient for 1 sec 
 Internal Filter Meets MIL-STD-461C and MIL-

STD-461D Conducted Emissions Requirements 
 NO Use of Optoisolators 
 Undervoltage Lockout 
 Indefinite Short Circuit Protection 
 Current Limit Protection 
 Low Output Noise 
 Custom Versions Available 
 Low Profile (0.380 inches) Package 
 Military Environmental Screening Available 

                                                                 

Figure 1 – DVST2800T DC-DC Converter 
(Not To Scale)

DVST2800T Series

90054DSC 2

SPECIFICATIONS (TCASE = -55°C to +100°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
 
ABSOLUTE MAXIMUM RATINGS 
Input Voltage (Continuous) 50 VDC Operating Case Temperature  -55°C to +100°C 
Input Voltage (Transient, 1 second) 80 Volts Storage Temperature -55°C to +125°C 
Output Power1 30 Watts Lead Solder Temperature (10 seconds) 270°C 
Power Dissipation (Full Load, TCASE = +100°C) 15 Watts Weight (Maximum) 100 Grams 

 
INPUT

DVST2800T 
Parameter Conditions 

Min Typ Max 
Units

STATIC 
Continuous 15 28 50 V INPUT 

Voltage 
Transient, 1 sec   80 V 
Inhibited  1.6 5.0 mA 

Current 
No Load  65 100 mA 

Inhibit Pin Input  0  1.5 V 
Inhibit Pin Open Circuit Voltage   11.0 14.0 V 
UVLO Turn On    14.9 V 
UVLO Turn Off  11.8   V 

SWITCHING FREQUENCY  225  325 kHz 
ISOLATION Input / Output / Case 500 VDC 100   M  

 
MAIN OUTPUT 

DVST283R3xxyyT DVST285xxyyT 
Parameter Conditions 

Min Typ Max Min Typ Max 
Units

STATIC 
VOUT TCASE = 25°C 3.26 3.30 3.34 4.95 5.00 5.05 V OUTPUT 

Voltage VOUT TCASE = -55°C to +100°C 3.23 3.30 3.37 4.90 5.00 5.10 V 
Power2  0  15 0  20 W 
Current2 VOUT  0  4.5 0  4.0 A 
Ripple Voltage VOUT Full Load, 20Hz to 10MHz  20 50  20 50 mVp-p 

Line Regulation VOUT VIN = 15V to 50V  5 20  5 20 mV 
Load Regulation VOUT No Load to Full Load  10 30  10 30 mV 

EFFICIENCY   73   76  % 
CAPACITIVE LOAD    1000   1000 F 

DYNAMIC 
Load Step Output Transient VOUT  200 400  200 400 mVPK 

Load Step Recovery3 
Half Load to Full Load 

 200 400  200 400 Sec 
Line Step Output Transient VOUT  400 600  400 600 mVPK 

Line Step Recovery3 
VIN = 15V to 50V 

 400 600  400 600 Sec 
Turn On Delay VOUT  15 20  15 20 mSec 
Turn On Overshoot 

VIN = 0V to 28V 
 0 30  0 50 mVPK 
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DVST2800T Series

90054DSC 3

SPECIFICATIONS (TCASE = -55°C to +100°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
 
ABSOLUTE MAXIMUM RATINGS 
Input Voltage (Continuous) 50 VDC Operating Case Temperature  -55°C to +100°C 
Input Voltage (Transient, 1 second) 80 Volts Storage Temperature -55°C to +125°C 
Output Power1 30 Watts Lead Solder Temperature (10 seconds) 270°C 
Power Dissipation (Full Load, TCASE = +100°C) 15 Watts Weight (Maximum) 100 Grams 

 
MAIN OUTPUT 

DVST281R8xxyyT DVST286R25xxyyT 
Parameter Conditions 

Min Typ Max Min Typ Max 
Units

STATIC 
VOUT TCASE = 25°C 1.78 1.80 1.82 6.19 6.25 6.31 V OUTPUT 

Voltage VOUT TCASE = -55°C to +100°C 1.76 1.80 1.84 6.12 6.25 6.38 V 
Power2  0  13.5 0  20 W 
Current2 VOUT  0  7.5 0  3.2 A 
Ripple Voltage VOUT Full Load, 20Hz to 10MHz  20 75  20 50 mVp-p 

Line Regulation VOUT VIN = 15V to 50V  5 20  5 20 mV 
Load Regulation VOUT No Load to Full Load  10 30  10 30 mV 

EFFICIENCY   66   76  % 
CAPACITIVE LOAD    1000   1000 F 

DYNAMIC 
Load Step Output Transient VOUT  200 400  200 400 mVPK 

Load Step Recovery3 
Half Load to Full Load 

 500 750  200 400 Sec 
Line Step Output Transient VOUT  400 600  400 600 mVPK 

Line Step Recovery3 
VIN = 15V to 50V 

 400 750  400 600 Sec 
Turn On Delay VOUT  15 20  15 20 mSec 
Turn On Overshoot 

VIN = 0V to 28V 
 0 20  0 50 mVPK 

 

DVST2800T Series

90054DSC 4

SPECIFICATIONS (TCASE = -55°C to +100°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
 
ABSOLUTE MAXIMUM RATINGS 
Input Voltage (Continuous) 50 VDC Operating Case Temperature  -55°C to +100°C 
Input Voltage (Transient, 1 second) 80 Volts Storage Temperature -55°C to +125°C 
Output Power1 30 Watts Lead Solder Temperature (10 seconds) 270°C 
Power Dissipation (Full Load, TCASE = +100°C) 15 Watts Weight (Maximum) 100 Grams 

 
MAIN OUTPUT 

DVST2812xxyyT 
Parameter Conditions 

Min Typ Max 
Units

STATIC 
VOUT TCASE = 25°C 11.88 12.00 12.12 V OUTPUT 

Voltage VOUT TCASE = -55°C to +100°C 11.76 12.00 12.24 V 
Power2    20 W 
Current2 VOUT    1.67 A 
Ripple Voltage VOUT Full Load, 20Hz to 10MHz   50 mVp-p 

Line Regulation VOUT VIN = 15V to 50V   50 mV 
Load Regulation VOUT No Load to Full Load   50 mV 

EFFICIENCY   76  % 
CAPACITIVE LOAD    500 F 

DYNAMIC 
Load Step Output Transient VOUT  200 400 mVPK 

Load Step Recovery3 
Half Load to Full Load 

 200 400 Sec 
Line Step Output Transient VOUT  400 600 mVPK 

Line Step Recovery3 
VIN = 15V to 50V 

 200 600 Sec 
Turn On Delay VOUT  15 20 mSec 
Turn On Overshoot 

VIN = 0V to 28V 
 0 50 mVPK 
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DVST2800T Series

90054DSC 5

SPECIFICATIONS (TCASE = -55°C to +100°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
 
ABSOLUTE MAXIMUM RATINGS 
Input Voltage (Continuous) 50 VDC Operating Case Temperature  -55°C to +100°C 
Input Voltage (Transient, 1 second) 80 Volts Storage Temperature -55°C to +125°C 
Output Power1 30 Watts Lead Solder Temperature (10 seconds) 270°C 
Power Dissipation (Full Load, TCASE = +100°C) 15 Watts Weight (Maximum) 100 Grams 

 
AUXILIARY OUTPUT 

DVST28x12yyT DVST28x15yyT 
Parameter Conditions 

Min Typ Max Min Typ Max 
Units

STATIC 
VOUT TCASE = 25°C 11.76 12.00 12.24 14.70 15.00 15.30 V OUTPUT 

Voltage VOUT TCASE = -55°C to +100°C 11.64 12.00 12.36 14.55 15.00 15.45 V 
Power2  0  5 0  5 W 
Current2 VOUT  0  0.42 0  0.33 A 
Ripple Voltage VOUT Full Load, 20Hz to 10MHz  25 50  25 50 mVp-p 

Line Regulation VOUT VIN = 15V to 50V  5 20  5 20 mV 
Load Regulation VOUT No Load to Full Load  10 50  10 50 mV 

CAPACITIVE LOAD    500   500 F 

DYNAMIC 
Load Step Output Transient VOUT  200 400  200 400 mVPK 

Load Step Recovery3 
Half Load to Full Load 

 100 200  100 200 Sec 
Line Step Output Transient VOUT  100 400  100 400 mVPK 

Line Step Recovery3 
VIN = 15V to 50V 

 100 200  100 200 Sec 
Turn On Delay VOUT  2 20  2 20 mSec 
Turn On Overshoot 

VIN = 0V to 28V 
 100 250  100 250 mVPK 

 

DVST2800T Series

90054DSC 6

SPECIFICATIONS (TCASE = -55°C to +100°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
 
ABSOLUTE MAXIMUM RATINGS 
Input Voltage (Continuous) 50 VDC Operating Case Temperature  -55°C to +100°C 
Input Voltage (Transient, 1 second) 80 Volts Storage Temperature -55°C to +125°C 
Output Power1 30 Watts Lead Solder Temperature (10 seconds) 270°C 
Power Dissipation (Full Load, TCASE = +100°C) 15 Watts Weight (Maximum) 100 Grams 

 
AUXILIARY OUTPUT 

DVST28x3R3yyT DVST28x5yyT 
Parameter Conditions 

Min Typ Max Min Typ Max 
Units

STATIC 
VOUT TCASE = 25°C 3.23 3.30 3.37 4.90 5.00 5.10 V OUTPUT 

Voltage VOUT TCASE = -55°C to +100°C 3.20 3.30 3.40 4.85 5.00 5.15 V 
Power2    4   5 W 
Current2 VOUT    1.2   1.0 A 
Ripple Voltage VOUT Full Load, 20Hz to 10MHz  25 50  25 50 mVp-p 

Line Regulation VOUT VIN = 15V to 50V  5 20  5 20 mV 
Load Regulation VOUT No Load to Full Load  10 30  10 30 mV 

CAPACITIVE LOAD    1000   1000 F 

DYNAMIC 
Load Step Output Transient VOUT  100 200  100 200 mVPK 

Load Step Recovery3 
Half Load to Full Load 

 100 200  100 200 Sec 
Line Step Output Transient VOUT  100 200  100 200 mVPK 

Line Step Recovery3 
VIN = 15V to 50V 

 100 200  100 200 Sec 
Turn On Delay VOUT  2 20  2 20 mSec 
Turn On Overshoot 

VIN = 0V to 28V 
 0 50  0 50 mVPK 

 
Notes: 1. Dependant on output voltage. 
 2. Derate linearly from full rating at 100°C to 0 at 110°C. 
 3. Time for output voltage to settle to within 1% of its nominal value. 

CONNECTION DIAGRAM 

3
IN COM

4
INH
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28V IN

5
+MAIN OUT

6
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LOAD
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28 Vdc
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DVST2800T

CASE

7
+AUX1 OUT

8
AUX1 RET

LOAD

9
+AUX2 OUT

10
AUX2 RET
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Figure 2 
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BLOCK DIAGRAM 
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Figure 3 
 
 
INHIBIT DRIVE CONNECTION DIAGRAMS 
 
 

           

3IN COM

4INH

128V IN

OPTIONAL
CAPACITOR

BIAS

11V

20K

3IN COM

4INH

128V IN

OPTIONAL
CAPACITOR

BIAS

11V

20K

OPTOISOLATOR

 
 
 

Figure 4 – Internal Inhibit Circuit and Recommended Drive Figure 5 – Isolated Inhibit Drive 

(Shown with optional capacitor for turn-on delay) (Shown with optional capacitor for turn-on delay) 
 

DVST2800T Series

90054DSC 8

EFFICIENCY PERFORMANCE CURVES (TCASE = 25°C, Full Load, Unless Otherwise Specified)
 

 VIN = 15V  VIN = 28V  VIN = 50V 
 

         
 

Figure 6 – DVST2851212T Figure 7 – DVST2851515T 
Efficiency (%) vs. Output Power (W) Efficiency (%) vs. Output Power (W) 

 

         
 

Figure 8 – DVST283R31212T Figure 9 – DVST283R31515T 
Efficiency (%) vs. Output Power (W) Efficiency (%) vs. Output Power (W) 
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DVST2800T Series

90054DSC 9

EMI PERFORMANCE CURVES  
(TCASE = +25°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
  

Figure 10 –  
MIL-STD-461C CE03 Conducted Emissions

Figure 11 –  
MIL-STD-461D CE102 Conducted Emissions

ENVIRONMENTAL QUALIFICATION
 

Description MIL-STD-883 MIL-STD-202 Test Condition 
Temperature Cycling 1010 102A -55°C to +100°C, 100 cycles 

Constant Acceleration 2001 212A 500g, 1min. 

Mechanical Shock 2002 Cond. A 213B Cond. D 500g, 1ms 

Random Vibration 2026 Cond. D 214A Cond. D 11.6G RMS, operating 

Moisture Resistance 1004 106F 10 days 

Barometric Pressure 1001 Cond. D 105C Cond. C 70,000 ft, operating 

Salt Atmosphere 1009 Cond. B 101D Cond. B 48 hrs. 

Resistance to Solvents 2015 215J  

Solderability 2003 208H  

DVST2800T Series

90054DSC 10

PACKAGE SPECIFICATIONS 
                 

 
 

  

PIN FUNCTION 
1 28V IN 
2 CASE 
3 IN COM 
4 INHIBIT 
5 +MAIN OUT 
6 MAIN RET 
7 +AUX1 OUT 
8 AUX1 RET 
9 +AUX2 OUT 

10 AUX2 RET 
  

 
 
 Note:  Additional mounting options are available. Consult the factory for details. 
 

Figure 12 – Package and Pinout 
(Dimensional Limits are ±0.005” Unless Otherwise Stated) 
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PACKAGE PIN DESCRIPTION
 
 

Pin Function Description
1 28V IN Positive Input voltage Connection 

2 CASE Case Connection 

3 IN COM Input Common Connection 

4 INHIBIT 
Logic Low = Disabled Output.  Connecting the inhibit pin to input common (PIN 7) 
causes converter shutdown. 
Logic High = Enabled Output.  Unconnected or open collector TTL. 

5 +MAIN OUT Main Positive Output Voltage Connection 

6 MAIN RET Main Output Return Connection 

7 +AUX1 OUT Auxiliary Positive Output Voltage Connection 

8 AUX1 RET Auxiliary Output Return Connection 

9 +AUX2 OUT Auxiliary Positive Output Voltage Connection 

10 AUX2 RET Auxiliary Output Return Connection 
 
 
ENVIRONMENTAL SCREENING 
 
 

Screening MIL-STD-883 Standard
(No Suffix) 

Extended
/ML

Pre-Cap Inspection IPC-A-610 Class III   

Temperature Cycling -55°C, 100°C, 10 Cycles   

Burn-In 96 hours at +100°C 
24 hours at +100°C 

 
 

 
 

Final Electrical 100% at 25°C   

Final Inspection Method 2009   

 
 

DVST2800T Series

90054DSC 12

ORDERING INFORMATION 
 
 

DVST 28 5 15 15 T /ML - XXX

1 2 3 4 5 6 7 8  9 
 
 

(1) (2) (3) (4) (5) 

Product Series Nominal Input 
Voltage Main Output Auxiliary   

Output 1 
Auxiliary    
Output 2 

DVST 28
 

28 Volts 1R8
3R3

5
6R25 

12

 
1.8 Volts 
3.3 Volts 
5 Volts 

6.25 Volts 
12 Volts 

3R3
5
12
15

 
3.3 Volts 
5 Volts 

12 Volts 
15 Volts 

5
12
15

 
5 Volts 

12 Volts 
15 Volts 

 
 

(6) (7) (8) (9) 

Number of Outputs Package Option Screening Code Additional Screening 
Code

T
 

Triple None
 

Standard None
/ML

 
Standard 
Military 

 
Contact Sales 

 
 

 Please contact your sales representative or the VPT Inc. Sales Department for more information 
concerning additional environmental screening and testing, different input voltage, output voltage, 
power, or packaging requirements. 

CONTACT INFORMATION 
 
 

 To request a quotation or place orders please contact your sales representative or the VPT Inc.  
 Sales Department at: 
 

Phone: (425) 487-4850 
Fax:   (425) 487-4802 
E-mail: sales@vpt-inc.com 

 
 
 
 All information contained in this datasheet is believed to be accurate, however, no responsibility is assumed for possible  
 errors or omissions.  The products or specifications contained herein are subject to change without notice. 
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DVMN28

15005DSC 1

11314 4th  Avenue 
West, Suite 206 
Everett, WA 98204 
http://www.vpt-inc.com

Sales Information: 
Phone: (425) 353-3010 
Fax: (425) 353-4030 
E-mail: sales@vpt-inc.com 

HIGH RELIABILITY 
EMI FILTER AND INPUT ATTENUATOR

DESCRIPTION
 
The DVMN28 is a combined EMI filter and voltage 
spike protection module that is operable over a wide 
temperature range (-55 °C to +100 °C) with no power 
derating.  The DVMN28 EMI filter works with 
VPT/Delta’s DV200 series DC-DC converters to 
meet the surge requirements of MIL-STD-704A, B, 
C, and D with up to 250 watts of output power.  
These devices also reduce the reflected noise of the 
DC-DC converters to meet MIL-STD-461C CE03 and 
MIL-STD-461D CE102 limits.  The DVMN28 filter 
also protects the DC-DC converters against the 
voltage spikes specified in MIL-STD-461C CS06 and 
conducted susceptibility in MIL-STD-461C CS01 and 
CS02. 
 
These filters are designed and manufactured in a 
facility qualified to ISO9001 and certified to MIL-PRF-
38534 and MIL-STD-883. 

FEATURES

 High Reliability 
 250 Watt Output Power 
 50 dB Minimum Attenuation at 500 kHz 
 Soft Start 
 Under Voltage Lockout 
 Clamps Output Voltage to 58 Volts Maximum 
 Standard Quarter-Brick Size 
 Custom Versions Available 
 Additional Environmental Screening Available 
 Meets MIL-STD-704A, B, C, and D Surge Limits
 Designed to meet MIL-STD-461C CE03 and 

MIL-STD-461D CE102 and DEF STAN 59-41 
and 61-5 EMC Requirements 

 Protects Against Conducted Susceptibility 
Specified in MIL-STD-461C, CS01 and CS02 
and Against Voltage Spikes Specified in MIL-
STD-461C CS06 

 

Figure 1 – DVMN28 EMI Filter 
(Not To Scale) 

DVMN28

15005DSC 2

SPECIFICATIONS (TCASE = -55°C to +100°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
 

ABSOLUTE MAXIMUM RATINGS 
Input Voltage (Continuous) 50 VDC Power Dissipation (Continuous) 12 Watts 
Input Voltage (Transient, up to 10 s)  600 Volts Storage Temperature -65°C to +135°C 
Output Current1 14 Amps Lead Solder Temperature (10 seconds) 300°C 
Weight (Maximum) 75 Grams   

 
DVMN28

Parameter Conditions 
Min Typ Max 

Units

STATIC 
Continuous With load 16 28 50 V 

Transient 5 ms, RS = 0.5  -40 - 70 V 
Transient3 50 ms, RS = 0.5  - - 110 V 

INPUT 
Voltage2 

Transient 10 s, RS = 50  - - 600 V 
No Load - - 12 mA 

Current 
Inhibited - - 2.0 mA 

OUTPUT 
Voltage Continuous VOUT = VIN – (IIN x RDC) V 

Power1,4 Continuous   250 W 

Current1,4 Continuous   14 A 

Open Circuit - 14 16 V 
INHIBIT PIN VOLTAGE2 

Inhibited 0 - 0.8 V 

INHIBIT PIN CURRENT2 Inhibit Pin Voltage = 0 to 0.8 V - - -300 A 

UNDERVOLTAGE 
LOCKOUT  7 - 14 V 

OUTPUT CLAMP 
VOLTAGE  51 - 55 V 

DC RESISTANCE Continuous   60 m  
POWER DISSIPATION Continuous - - 12 W 
NOISE REJECTION f = 500 kHz 50 60 - dB 

CAPACITANCE2 Pin to Case - 85 - nF 

ISOLATION Any Pin to Case, 500 VDC 100 - - M  
MTBF (MIL-HDBK-217F) GB @ TC = 55°C - 2052 - kHrs 

 
Notes: 1. Derate linearly to 0 at 110°C. 

 2. Verified by qualification testing. 
 3. Output inhibit used with load converters as in Figure 3. 
 4. Maximum rating applies at any voltage. 
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BLOCK DIAGRAM 
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IN COM

PIN 3

INH OUT
PIN 5

28V OUT
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OUT COM
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CASE

Figure 2 

CONNECTION DIAGRAM 

+
-
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2
28V OUT

4
OUT COM

1
28V IN

3
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CASE

DVMN28 EMI FILTER

CASE

DV200-2800S DC-DC CONVERTER

CASE GND

2
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5
INH OUT

1
IN COM

5
28V IN

6
+V OUT

10
OUT COM

LOAD

-S
9

+S
7INH/SYNC IN

4

2200pF

 

Figure 3 – DVMN28 EMI Filter Hookup with Single Converter 
(Diode on pin 5 of DVMN28 is needed when synchronization function of the converter is used.)

DVMN28

15005DSC 4

INHIBIT DRIVE CONNECTION DIAGRAM 

3IN COM

2INH

128V IN

OPTIONAL
CAPACITOR 14V

100K

OPTOISOLATOR
6.8V

100K

Figure 4 – Isolated Inhibit Drive 
(Shown with optional capacitor for turn-on delay)  

EMI MEASUREMENT METHODS CONNECTION DIAGRAMS 
 

CURRENT
TRANSFORMER

+V IN

-V IN

+V OUT

-V OUT

TO D.U.T.

TO 50 OHM INPUT

10uF

10uF

 
Figure 5 – MIL-STD-461C Measurement Method (Feedthrough Capacitor) 

 
+V IN

-V IN

+V OUT

-V OUT

TO 50 OHM INPUT

50 uH

50 uH

 
 

Figure 6 – MIL-STD-461D Measurement Method (LISN) 
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DVMN28

15005DSC 5

EMI PERFORMANCE CURVES  
(TCASE = 25°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
 

Figure 7 – MIL-STD-461C Figure 8 – MIL-STD-461C 
DV200-2815D Without EMI Filter DV200-2805S With DVMN28 EMI Filter 

 
 

Figure 9 – MIL-STD-461D 
DV200-2805S With DVMN28 EMI Filter 

 
  

DVMN28

15005DSC 6

PACKAGE SPECIFICATIONS 
 

 
TOP VIEW  

 
 

PIN FUNCTION 

1 +Vin 

2 INH 

3 -Vin 

4 -Vout 
5 INH OUT 

6 +V OUT 

   

SIDE VIEW   

Figure 10 - Package and Pinout 
(Dimensional Limits are ±0.005” Unless Otherwise Stated)
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DVMN28
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PACKAGE PIN DESCRIPTION
 

Pin Function Description

1 +Vin 28V Input: Positive Input Voltage Connection 

2 INH  Logic Low = Disabled Output. 

3 -Vin Input Common Connection 

4 -Vout Output Common Connection 

5 INH OUT Output Inhibit. Open Collector Output. Connects to Load Converter INH Input. 

6 +Vout 28V Output: Positive Output Voltage Connection 
 
 
ENVIRONMENTAL SCREENING  
 

Screening MIL-STD-883 Standard
(No Suffix) 

Military 
/ML

Pre-Cap Inspection IPC-A-610 Class II   

Temperature Cycling -55°C, 100°C, 10 cycles   

Burn-In 96 hours at +100°C 
12 hours at +100°C 

 
 

 
 

Final Electrical 100% at -55°C, 25°C, 100°C1 

100% at 25°C 
 
 

 
 

Final Inspection Method 2009   

 
Note: 1. 100% R&R testing at –55°C, +25°C, and +100°C with all test data included in product 

shipment. 

DVMN28

15005DSC 8

ORDERING INFORMATION 
 
 

DVMN 28 /ML - XXX

1 2 3  4 
 
 

(1) (2) (3) (4) 

Product Series Nominal Input 
Voltage Screening Code Additional

Screening Code 

DVMN 28 28 Volts None
/ML

Standard 
Military

 
Contact Sales 

 
 

 Please contact your sales representative or the VPT Inc. Sales Department for more information 
concerning additional environmental screening and testing, different input voltage, power requirement, 
source inspection, and/or special element evaluation for space or other higher quality applications. 

CONTACT INFORMATION 
 

 To request a quotation or place an order, please contact your sales representative or the VPT Inc. 
Sales Department at: 

 
Phone: (425) 353-3010 
Fax:   (425) 353-4030 
E-mail: sales@vpt-inc.com 

 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 All information contained in this datasheet is believed to be accurate, however, no responsibility is 

assumed for possible errors or omissions.  The products or specifications contained herein are subject 
to change without notice. 
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VPTF1-28 Series

DS90213D 

11314 4th Avenue 
West, Suite 206 
Everett, WA 98204 
http://www.vpt-inc.com 

Sales Information: 
Phone: (425) 353-3010 
Fax: (425) 353-4030 
E-mail: vptsales@vpt-inc.com 1

 
HIGH RELIABILITY 
COTS EMI FILTERS

DESCRIPTION
 
The VPTF1 series of COTS EMI filters is a cost 
effective solution for many demanding high reliability 
applications. A wide input voltage range 
accommodates nominal 28V inputs including 
avionics, mobile, ground systems, and other 
applications. The VPTF1 EMI filter is designed to 
filter the conducted emissions of multiple VPT series 
DC-DC converters up to its current rating, providing 
compliance to MIL-STD-461C/D/E for conducted 
emissions. A proven design heritage and a rugged 
all metal package ensure long term reliability. 
 
The VPTF1 series is intended for harsh 
environments including severe vibration, shock and 
temperature cycling. Testing is to JESD22, MIL-STD-
810, and MIL-STD-883.  
 
These converters are designed and manufactured in 
the USA in a facility certified to ISO9001, J-STD-001 
and IPC-A-610.  
 
This product may incorporate one or more of the 
following U.S. patents: 
 
5,784,266 
5,790,389 
5,963,438 
5,999,433 
6,005,780 
6,084,792 
6,118,673 

FEATURES

 High Reliability at Low Cost 
 Up to 1.0 Amp Maximum Current 
 Up to 25W Output Power 
 Wide Input Voltage Range: 0 to 50 Volts per 

MIL-STD-704 and MIL-STD-1275 
 High Input Transient Voltage: 80 Volts for 1 sec 

per MIL-STD-704A 
 55 dB Minimum Attenuation at 500 kHz 
 Wide Temperature Range, -55°C to 100°C 
 Fully Encapsulated 
 Six Sided Metal Rugged Enclosure 
 Meets MIL-STD-461C/D/E Conducted 

Emissions Requirements When Used With a 
VPT Series DC-DC Converter  

 Meets Conducted Susceptibility Requirements 
of MIL-STD-461C, CS01 and CS02, and MIL-
STD-461D/E when used with a VPT Series DC-
DC Converter 

Figure 1 – VPTF1-28 
(Not To Scale)

VPTF1-28 Series

DS90213D 2 

SPECIFICATIONS (TCASE = -55°C to +100°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
 
ABSOLUTE MAXIMUM RATINGS 
Input Voltage (Continuous) 50 VDC Storage Temperature -55°C to +125°C 
Input Voltage (Transient, 1 second) 80 Volts Lead Solder Temperature (10 seconds) 300°C 
Output Current 1.0 Amps Weight (Maximum)  15 Grams 
Power Dissipation (Full Load, TCASE = +100°C) 0.25 Watt   

 
VPTF1-28 

Parameter Conditions 
Min Typ Max 

Units

STATIC 
Continuous 0 28 50 V INPUT 

Voltage 
Transient, 1 sec2 - - 80 V 

OUTPUT 
Voltage  VOUT = VIN – (IIN x RDC) V 

Current1  0 - 1.0 A 
Power  0 - 25 W 

DC RESISTANCE  - - 250 m  
POWER DISSIPATION2  - - 0.25 W 
NOISE REJECTION f = 500 kHz 55 - - dB 
CAPACITANCE Any Pin to Case 10 - 30 nF 
ISOLATION Any Pin to Case, 500 VDC 100 - - M  
MTBF (MIL-HDBK-217F) GM @ TC = 55°C - 1.67 - MHrs 

 
Notes: 1. Derate linearly to 0 at 110°C. 
 2. Verified by qualification testing. 
   

BLOCK DIAGRAM 
 

 
Figure 2 

132 133



VPTF1-28 Series

DS90213D 3 

CONNECTION DIAGRAMS 

 

Figure 3 
(Shown with multiple VPT Series DC-DC Converters)

VPTF1-28 Series

DS90213D 4 

EMI PERFORMANCE CURVES  
(TCASE = 25°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
 
  

  
  

Figure 4 – MIL-STD-461C  
Two VPT5-2800S With VPTF1-28 EMI Filter 

Figure 5 – MIL-STD-461D/E  
Two VPT5-2800S With VPTF1-28 EMI Filter 
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VPTF1-28 Series

DS90213D 5 

PACKAGE SPECIFICATIONS  
          

TOP VIEW SIDE VIEW 
 
 

   
PIN FUNCTION  
1 IN COM  
2 28V IN  

3 28V OUT  
4 CASE  
5 OUT COM  
   
   

 

   

BOTTOM VIEW    
 

Figure 6 –Package and Pinout 
(Dimensional Limits are ±0.005” Unless Otherwise Stated) 

 
 
 Package Notes: 
 1. Case temperature is measured on the center of the baseplate surface. 
 2. Materials:  Baseplate – aluminum, conductive conversion coating. 
  Cover – nickel plated. 
  Pins – copper, gold over nickel plating. 
 
 

VPTF1-28 Series

DS90213D 6 

PACKAGE PIN DESCRIPTION
 
 

Pin Function Description

1 IN COM Input Return Connection 

2 28V IN Positive Input Voltage Connection 

3 28V OUT Positive Output Voltage Connection 

4 CASE Case Connection 

5 OUT COM Output Return Connection 

 
 
100% ENVIRONMENTAL SCREENING  
 

Screening Condition

Internal Visual IPC-A-610 

Stabilization Bake MIL-STD-883, Method 1008, Condition B, 125°C, 24 hours 

Temperature Cycling MIL-STD-883, Method 1010, Condition B,  -55°C to +125°C, 10 Cycles 

Burn-In MIL-STD-883, Method 1015, 96 hours at +100°C 

Final Electrical 100% at 25°C 

External Visual MIL-STD-883, Method 2009 
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VPTF1-28 Series

DS90213D 7 

 ORDERING INFORMATION 
 
 

VPTF1- 28

1 2 
 
 

(1) (2) 

Product Series Nominal Input 
Voltage

VPTF1- 28 28 Volts

 

CONTACT INFORMATION 
 
 

 To request a quotation or place orders please contact your sales representative or the VPT Inc. Sales 
Department at: 

 
Phone: (425) 353-3010 
Fax:   (425) 353-4030 
E-mail: vptsales@vpt-inc.com 

 
 
 
 All information contained in this datasheet is believed to be accurate, however, no responsibility is assumed for possible errors 

or omissions.  The products or specifications contained herein are subject to change without notice. 

VPTF3-28 Series

DS90214D 

11314 4th Avenue 
West, Suite 206 
Everett, WA 98204 
http://www.vpt-inc.com 

Sales Information: 
Phone: (425) 353-3010 
Fax: (425) 353-4030 
E-mail: vptsales@vpt-inc.com 1

 
HIGH RELIABILITY 
COTS EMI FILTERS

DESCRIPTION
 
The VPTF3 series of COTS EMI filters is a cost 
effective solution for many demanding high reliability 
applications. A wide input voltage range 
accommodates nominal 28V inputs including 
avionics, mobile, ground systems, and other 
applications. The VPTF3 EMI filter is designed to 
filter the conducted emissions of multiple VPT series 
DC-DC converters up to its current rating, providing 
compliance to MIL-STD-461C/D/E for conducted 
emissions. A proven design heritage and a rugged 
all metal package ensure long term reliability. 
 
The VPTF3 series is intended for harsh 
environments including severe vibration, shock and 
temperature cycling. Testing is to JESD22, MIL-STD-
810, and MIL-STD-883.  
 
These converters are designed and manufactured in 
the USA in a facility certified to ISO9001, J-STD-001 
and IPC-A-610.  
 
This product may incorporate one or more of the 
following U.S. patents: 
 
5,784,266 
5,790,389 
5,963,438 
5,999,433 
6,005,780 
6,084,792 
6,118,673 

FEATURES

 High Reliability at Low Cost 
 Up to 3.0 Amp Maximum Current 
 Up to 75W Output Power 
 Wide Input Voltage Range: 0 to 50 Volts per 

MIL-STD-704 and MIL-STD-1275 
 High Input Transient Voltage: 80 Volts for 1 sec 

per MIL-STD-704A 
 55 dB Minimum Attenuation at 500 kHz 
 Wide Temperature Range, -55°C to 100°C 
 Fully Encapsulated 
 Six Sided Metal Rugged Enclosure 
 Meets MIL-STD-461C/D/E Conducted 

Emissions Requirements When Used With a 
VPT Series DC-DC Converter  

 Meets Conducted Susceptibility Requirements 
of MIL-STD-461C, CS01 and CS02, and MIL-
STD-461D/E when used with a VPT Series DC-
DC Converter 

Figure 1 – VPTF3-28 EMI Filter 
(Not To Scale)
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VPTF3-28 Series

DS90214D 2 

SPECIFICATIONS (TCASE = -55°C to +100°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
 
ABSOLUTE MAXIMUM RATINGS 
Input Voltage (Continuous) 50 VDC Storage Temperature -55°C to +125°C 
Input Voltage (Transient, 1 second) 80 Volts Lead Solder Temperature (10 seconds) 300°C 
Output Current 3.0 Amps Weight (Maximum)  30 Grams 
Power Dissipation (Full Load, TCASE = +100°C) 2.3 Watt   

 
VPTF3-28 

Parameter Conditions 
Min Typ Max 

Units

STATIC 
Continuous 0 28 50 V INPUT 

Voltage 
Transient, 1 sec2 - - 80 V 

OUTPUT 
Voltage  VOUT = VIN – (IIN x RDC) V 

Current1  0 - 3.0 A 
Power1  0 - 75 W 

DC RESISTANCE  - - 250 m  
POWER DISSIPATION2  - - 2.3 W 
NOISE REJECTION f = 500 kHz 55 - - dB 
CAPACITANCE Any Pin to Case 10 - 30 nF 
ISOLATION Any Pin to Case, 500 VDC 100 - - M  
MTBF (MIL-HDBK-217F) GM @ TC = 55°C - 1.67 - MHrs 

 
Notes: 1. Derate linearly to 0 at 110°C. 
 2. Verified by qualification testing. 
   

BLOCK DIAGRAM 
 

 
Figure 2 

VPTF3-28 Series

DS90214D 3 

CONNECTION DIAGRAM 

 

 
              

Figure 3 
(Shown with multiple VPT Series DC-DC Converters)  

140 141



VPTF3-28 Series

DS90214D 4 

EMI PERFORMANCE CURVES  
(TCASE = 25°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
   

 
  

Figure 4 – MIL-STD-461C  
Two VPT15-2800S With VPTF3-28 EMI Filter 

Figure 5 – MIL-STD-461D/E  
Two VPT15-2800S With VPTF3-28 EMI Filter 

                           

VPTF3-28 Series

DS90214D 5 

PACKAGE SPECIFICATIONS  
 

          TOP VIEW      SIDE VIEW 
 

   
PIN FUNCTION  

1 IN COM  
2 28V IN  
3 28V OUT  
4 CASE  

5 OUT COM   
   
    

   

                                           BOTTOM VIEW    
 

Figure 6 –Package and Pinout 
(Dimensional Limits are ±0.005” Unless Otherwise Stated) 

 
 
 Package Notes: 
 1. Case temperature is measured on the center of the baseplate surface. 
 2. Materials:  Baseplate – aluminum, conductive conversion coating. 
  Cover – nickel plated. 
  Pins – copper, gold over nickel plating. 
 3. Mounting holes are not threaded. Recommended fastener is 4-40.  
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VPTF3-28 Series

DS90214D 6 

PACKAGE PIN DESCRIPTION
 

Pin Function Description

1 IN COM Input Return Connection 

2 28V IN Positive Input Voltage Connection 

3 28V OUT Positive Output Voltage Connection 

4 CASE Case Connection 

5 OUT COM Output Return Connection 

 
 
100% ENVIRONMENTAL SCREENING  
 

Screening Condition

Internal Visual IPC-A-610 

Stabilization Bake MIL-STD-883, Method 1008, Condition B, 125°C, 24 hours 

Temperature Cycling MIL-STD-883, Method 1010, Condition B,  -55°C to +125°C, 10 Cycles 

Burn-In MIL-STD-883, Method 1015, 96 hours at +100°C 

Final Electrical 100% at 25°C 

External Visual MIL-STD-883, Method 2009 

 

VPTF3-28 Series

DS90214D 7 

 ORDERING INFORMATION 
 
 

VPTF3- 28

1 2 
 
 

(1) (2) 

Product Series Nominal Input 
Voltage

VPTF3- 28 28 Volts

 

CONTACT INFORMATION 
 
 

 To request a quotation or place orders please contact your sales representative or the VPT Inc. Sales 
Department at: 

 
Phone: (425) 353-3010 
Fax:   (425) 353-4030 
E-mail: vptsales@vpt-inc.com 

 
 
 All information contained in this datasheet is believed to be accurate, however, no responsibility is assumed for possible errors 

or omissions.  The products or specifications contained herein are subject to change without notice. 

144 145



VPTF10-28 Series

DS90215D 

11314 4th Avenue 
West, Suite 206 
Everett, WA 98204 
http://www.vpt-inc.com 

Sales Information: 
Phone: (425) 353-3010 
Fax: (425) 353-4030 
E-mail: vptsales@vpt-inc.com 1

 
HIGH RELIABILITY 
COTS EMI FILTERS

DESCRIPTION
 
The VPTF10 series of COTS EMI filters is a cost 
effective solution for many demanding high reliability 
applications. A wide input voltage range 
accommodates nominal 28V inputs including 
avionics, mobile, ground systems, and other 
applications. The VPTF10 EMI filter is designed to 
filter the conducted emissions of multiple VPT series 
DC-DC converters up to its current rating, providing 
compliance to MIL-STD-461C/D/E for conducted 
emissions. A proven design heritage and a rugged 
all metal package ensure long term reliability. 
 
The VPTF10 series is intended for harsh 
environments including severe vibration, shock and 
temperature cycling. Testing is to JESD22, MIL-STD-
810, and MIL-STD-883.  
 
These converters are designed and manufactured in 
the USA in a facility certified to ISO9001, J-STD-001 
and IPC-A-610.  
 
This product may incorporate one or more of the 
following U.S. patents: 
 
5,784,266 
5,790,389 
5,963,438 
5,999,433 
6,005,780 
6,084,792 
6,118,673 

FEATURES

 High Reliability at Low Cost 
 Up to 10.0 Amp Maximum Current 
 Up to 200W Output Power 
 Wide Input Voltage Range: 0 to 50 Volts per 

MIL-STD-704 and MIL-STD-1275 
 High Input Transient Voltage: 80 Volts for 1 sec 

per MIL-STD-704A 
 45 dB Minimum Attenuation at 500 kHz 
 Wide Temperature Range, -55°C to 100°C 
 Six Sided Metal Rugged Enclosure 
 Meets MIL-STD-461C/D/E Conducted 

Emissions Requirements When Used With a 
VPT Series DC-DC Converter  

 Meets Conducted Susceptibility Requirements 
of MIL-STD-461C, CS01 and CS02, and MIL-
STD-461D/E when used with a VPT Series DC-
DC Converter 

Figure 1 – VPTF10-28 EMI Filter 
(Not To Scale)

VPTF10-28 Series

DS90215D 2 

SPECIFICATIONS (TCASE = -55°C to +100°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
 
ABSOLUTE MAXIMUM RATINGS 
Input Voltage (Continuous) 50 VDC Storage Temperature -55°C to +125°C 
Input Voltage (Transient, 1 second) 80 Volts Lead Solder Temperature (10 seconds) 300°C 
Output Current 10.0 Amps Weight (Maximum)  37 Grams 
Power Dissipation (Full Load, TCASE = +100°C) 8 Watt   

 
VPTF10-28 

Parameter Conditions 
Min Typ Max 

Units

STATIC 
Continuous 0 28 50 V INPUT 

Voltage 
Transient, 1 sec2 - - 80 V 

OUTPUT 
Voltage  VOUT = VIN – (IIN x RDC) V 

Current1  0 - 10.0 A 
Power1  0 - 200 W 

DC RESISTANCE  - 45 80 m  
POWER DISSIPATION2  - - 8 W 
NOISE REJECTION f = 500 kHz 45 - - dB 
CAPACITANCE Any Pin to Case 70 - 130 nF 
ISOLATION Any Pin to Case, 500 VDC 100 - - M  
MTBF (MIL-HDBK-217F) GM @ TC = 55°C - 802 - kHrs 

 
Notes: 1. Derate linearly to 0 at 110°C. 
 2. Verified by qualification testing. 
   

BLOCK DIAGRAM 
 

 
Figure 2 
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VPTF10-28 Series

DS90215D 3 

CONNECTION DIAGRAM 
 

 
Figure 3 

(Shown with VPT100-2800S Series DC-DC Converters)  

 
Figure 4 

(Shown with VPT100-2800S & VPT30-2800S&D Series DC-DC Converters) 

VPTF10-28 Series

DS90215D 4 

EMI PERFORMANCE CURVES  
(TCASE = 25°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
 

 

 
  

Figure 5 – MIL-STD-461C  
One VPT100-2800S With VPTF10-28 EMI Filter 

Figure 6 – MIL-STD-461D/E  
One VPT100-2800S With VPTF10-28 EMI Filter 

 

 
  

Figure 7 – MIL-STD-461C  
Three VPT30-2800S With VPTF10-28 EMI Filter 

Figure 8 – MIL-STD-461D/E  
Three VPT30-2800S With VPTF10-28 EMI Filter 
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VPTF10-28 Series

DS90215D 5 

 
PACKAGE SPECIFICATIONS  
 

                              TOP VIEW                  SIDE VIEW 
 
 

PIN FUNCTION 
1 28V IN 
2 IN COM 
3 OUT COM 
4 CASE 
5 28V OUT 

  

                                       BOTTOM VIEW   
 
 

Figure 9 – Package and Pinout 
(Dimensional Limits are ±0.005” Unless Otherwise Stated) 

 
 Package Notes: 
 1. Case temperature is measured on the center of the baseplate surface. 
 2. Materials:  Baseplate – aluminum, conductive conversion coating. 
  Cover –nickel plated. 
  Pins – copper, gold over nickel plating.         
 3. Mounting holes are not threaded. Recommended fastener is 4-40. 
 
 

 

VPTF10-28 Series

DS90215D 6 

PACKAGE PIN DESCRIPTION
 

Pin Function Description

1 28V IN Positive Input Voltage Connection 

2 IN COM Input Return Connection 

3 OUT COM Output Return Connection 

4 CASE Case Connection 

5 28V OUT Positive Output Voltage Connection 

 
 
100% ENVIRONMENTAL SCREENING  
 

Screening Condition

Internal Visual IPC-A-610 

Stabilization Bake MIL-STD-883, Method 1008, Condition B, 125°C, 24 hours 

Temperature Cycling MIL-STD-883, Method 1010, Condition B,  -55°C to +125°C, 10 Cycles 

Burn-In MIL-STD-883, Method 1015, 96 hours at +100°C 

Final Electrical 100% at 25°C 

External Visual MIL-STD-883, Method 2009 
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VPTF10-28 Series

DS90215D 7 

 ORDERING INFORMATION 
 
 

VPTF10- 28

1 2 
 
 

(1) (2) 

Product Series Nominal Input 
Voltage

VPTF10- 28 28 Volts

 

CONTACT INFORMATION 
 
 

 To request a quotation or place orders please contact your sales representative or the VPT Inc. Sales 
Department at: 

 
Phone: (425) 353-3010 
Fax:   (425) 353-4030 
E-mail: vptsales@vpt-inc.com 

 
 
 All information contained in this datasheet is believed to be accurate, however, no responsibility is assumed for possible errors 

or omissions.  The products or specifications contained herein are subject to change without notice. 

VPTF20-28 Series

DS90216C 

11314 4th Avenue 
West, Suite 206 
Everett, WA 98204 
http://www.vpt-inc.com 

Sales Information: 
Phone: (425) 353-3010 
Fax: (425) 353-4030 
E-mail: vptsales@vpt-inc.com 1

 
HIGH RELIABILITY 
COTS EMI FILTERS

DESCRIPTION 
 
The VPTF20 series of COTS EMI filters is a cost 
effective solution for many demanding high reliability 
applications. A wide input voltage range 
accommodates nominal 28V inputs including 
avionics, mobile, ground systems, and other 
applications. The VPTF20 EMI filter is designed to 
filter the conducted emissions of multiple VPT series 
DC-DC converters up to its current rating, providing 
compliance to MIL-STD-461C/D/E for conducted 
emissions. A proven design heritage and a rugged 
all metal package ensure long term reliability. 
 
The VPTF20 series is intended for harsh 
environments including severe vibration, shock and 
temperature cycling. Testing is to JESD22, MIL-STD-
810, and MIL-STD-883.  
 
These EMI filters are designed and manufactured in 
the USA in a facility certified to ISO9001, J-STD-001 
and IPC-A-610. 
 
This product may incorporate one or more of the 
following U.S. patents: 
 
5,784,266 
5,790,389 
5,963,438 
5,999,433 
6,005,780 
6,084,792 
6,118,673 

FEATURES 

 High Reliability at Low Cost 
 Up to 20.0 Amp Maximum Current 
 Up to 400W Output Power 
 Wide Input Voltage Range: 0 to 50 Volts per 

MIL-STD-704 and MIL-STD-1275 
 High Input Transient Voltage: 80 Volts for 1 sec 

per MIL-STD-704A 
 45 dB Minimum Attenuation at 500 kHz 
 Wide Temperature Range, -55°C to 100°C 
 Six Sided Metal Rugged Enclosure 
 Meets MIL-STD-461C/D/E Conducted 

Emissions Requirements When Used With a 
VPT Series DC-DC Converter  

 Meets Conducted Susceptibility Requirements 
of MIL-STD-461C, CS01 and CS02, and MIL-
STD-461D/E when used with a VPT Series DC-
DC Converter 

Figure 1 – VPTF20-28 EMI Filter 
(Not To Scale)
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VPTF20-28 Series

DS90216C 2 

SPECIFICATIONS (TCASE = -55°C to +100°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
 
ABSOLUTE MAXIMUM RATINGS 
Input Voltage (Continuous) 50 VDC  C°521+ ot C°55- erutarepmeT egarotS 
Input Voltage (Transient, 1 second) 80 Volts Lead Solder Temperature (10 seconds) 300°C 

 spmA 0.02 tnerruC tuptuO Weight (Maximum)  57 Grams 
Power Dissipation (Full Load, TCASE    sttaW 02 )C°001+ = 

 
VPTF20-28 

Parameter Conditions 
Min Typ Max 

Units

STATIC 
 V 05 82 0 suounitnoCINPUT 

Voltage 
Transient, 1 sec2  V 08 - - 

OUTPUT 
Voltage V OUT = VIN – (IIN x RDC  V )

Current1  A 02 - 0 
Power  W 004 - 0 

m 05 52 -  ECNATSISER CD  
POWER DISSIPATION2  W 02 - -  

 Bd - - 54 zHk 005 = f NOITCEJER ESION
 Fn 031 - 07 esaC ot niP ynA ECNATICAPAC

M - - 001 CDV 005 ,esaC ot niP ynA NOITALOSI  
 srHk - 937 - C°55 = CT @ MG )F712-KBDH-LIM( FBTM

 
Notes: 1. Derate linearly to 0 at 110°C. 
 2. Verified by qualification testing. 
   

BLOCK DIAGRAM 
 

 
Figure 2 

VPTF20-28 Series

DS90216C 3 

CONNECTION DIAGRAM 

 

 
              

Figure 3 
(Shown with multiple VPT Series DC-DC Converters)  
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VPTF20-28 Series

DS90216C 4 

EMI PERFORMANCE CURVES  
(TCASE = 25°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
   

 
  

Figure 4 – MIL-STD-461C  
Two VPT100-2800S With VPTF20-28 EMI Filter 

Figure 5 – MIL-STD-461D/E  
Two VPT100-2800S With VPTF20-28 EMI Filter 

                           

VPTF20-28 Series

DS90216C 5 

PACKAGE SPECIFICATIONS  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

           Top View    Side View 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     Bottom View 
 

Figure 6 – Package and Pinout 
(Dimensional Limits are ±0.005” Unless Otherwise Stated) 

 
 Package Notes: 
 1. Case temperature is measured on the center of the baseplate surface. 
 2. Materials:  Baseplate – aluminum, conductive conversion coating. 
  Cover – nickel plated. 
  Pins – copper, gold over nickel plating. 
 3. Mounting holes are not threaded. Recommended fastener is 4-40. 

PIN FUNCTION 
1 V IN 
2 V IN 
3 N/C 

4 IN COM 
5 IN COM 
6 OUT COM 
7 OUT COM 
8 CASE 
9 V OUT 

10 V OUT 
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VPTF20-28 Series

DS90216C 6 

PACKAGE PIN DESCRIPTION
 

Pin Function Description

1 28V IN Positive Input Voltage Connection 

2 28V IN Positive Input Voltage Connection 

3 N/C No Connection 

4 IN COM Input Return Connection 

5 IN COM Input Return Connection 

6 OUT COM Output Return Connection 

7 OUT COM Output Return Connection 

8 CASE Case Connection 

9 28V OUT Positive Output Voltage Connection 

10 28V OUT Positive Output Voltage Connection 

 
 
100% ENVIRONMENTAL SCREENING  
 

Screening Condition

Internal Visual IPC-A-610 

Stabilization Bake MIL-STD-883, Method 1008, Condition B, 125°C, 24 hours 

Temperature Cycling MIL-STD-883, Method 1010, Condition B,  -55°C to +125°C, 10 Cycles 

Burn-In MIL-STD-883, Method 1015, 96 hours at +100°C 

Final Electrical 100% at 25°C 

External Visual MIL-STD-883, Method 2009 

 

VPTF20-28 Series

DS90216C 7 

 ORDERING INFORMATION 
 
 

VPTF20- 28

1 2 
 
 

(1) (2) 

Product Series Nominal Input 
Voltage

VPTF20- 28 28 Volts

 
 
 
CONTACT INFORMATION 

 
 

 To request a quotation or place orders please contact your sales representative or the VPT Inc. Sales 
Department at: 

 
Phone: (425) 353-3010 
Fax:   (425) 353-4030 
E-mail: vptsales@vpt-inc.com 

 
 
 All information contained in this datasheet is believed to be accurate, however, no responsibility is assumed for possible errors 

or omissions.  The products or specifications contained herein are subject to change without notice. 
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VPTPCM-12 Series

DS90217A 

11314 4th  Avenue 
West, Suite 206 
Everett, WA 98204 
http://www.vpt-inc.com 

Sales Information: 
Phone: (425) 353-3010 
Fax: (425) 353-4030 
E-mail: vptsales@vpt-inc.com 1

 
HIGH RELIABILITY COTS

PRECONDITIONING MODULE
 

DESCRIPTION
 
The VPTPCM-12 is a Pre-Conditioning Module 
which allows VPT’s DV and VPT series isolated DC-
DC converters to operate over an extended input 
voltage range and provides compliance to both MIL-
STD-704 and MIL-STD-1275 input power 
requirements. A wide input voltage range 
accommodates both nominal 12V and 28V inputs 
including avionics, mobile, ground systems, and 
other applications. A high efficiency design reduces 
input power requirements and eases thermal 
management. Low input and output ripple, fixed 
operating frequency, and companion EMI filters 
simplify system design and compliance. A proven 
design heritage, no optoisolators and a rugged all 
metal package ensure long term reliability. 
 
The VPTPCM-12 intended for harsh environments 
including severe vibration, shock and temperature 
cycling. Testing is to JESD22, MIL-STD-810, and 
MIL-STD-883.  
 
These converters are designed and manufactured in 
the USA in a facility certified to ISO9001, J-STD-001 
and IPC-A-610. 
 
This product may incorporate one or more of the 
following U.S. patents: 
 
5,784,266 
5,790,389 
5,963,438 
5,999,433 
6,005,780 
6,084,792 
6,118,673 

FEATURES

 High Reliability at Low Cost  
 Up to 120 Watts of Output Power  
 Wide Input Voltage Range: 9 to 40 Volts per 

MIL-STD-704 and MIL-STD-1275 
 Transient Operation down to 6 Volts and up to 

100 Volts per MIL-STD-1275 
 High Efficiency, Up to 99% 
 Inrush Current Limiting 
 Input Undervoltage Lockout 
 Fixed Frequency 
 Output Soft Start 
 Wide Temperature Range, -55°C to 100°C 
 Six Sided Metal Rugged Enclosure 

 

Figure 1 – VPTPCM-12 Pre-Conditioning Module 
(Not To Scale)

VPTPCM-12 Series

DS90217A 2 

SPECIFICATIONS (TCASE = -55°C to +100°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
 
ABSOLUTE MAXIMUM RATINGS 
Input Voltage (Continuous) 40 VDC Junction Temperature Rise to Case +15°C 
Input Voltage (Transient, 50 ms) 100 Volts Storage Temperature -55°C to +125°C 
Output Power 120 Watts Lead Solder Temperature (10 seconds) 300°C 
Power Dissipation (Full Load, TCASE = +100°C) 17 Watts Weight (Maximum) 76 Grams 

 
VPTPCM-12

Parameter Conditions 
Min Typ Max 

Units

STATIC 
Continuous  9 - 40 V 

Transient3 10 sec 8 - - V 

Transient1,3 1 sec, Pout = 100W maximum 6 - - V 

Transient 1 sec - - 50 V 

Transient 50 ms, 500 m  - - 100 V 

Transient 70 s, 15 mJ -250 - 250 V 

INPUT  
Voltage 

Transient 10 s, 50  - - 600 V 
Inhibited - - 25 mA 

Vin = 12V, No Load - - 300 mA Current 

Vin = 28V, No Load - - 35 mA 
Inrush Current3 Vin = 0 to 28V, Full Load - 3 5 A 
Ripple Current Vin = 12V, Full Load, 20Hz to 10MHz - - 250 mAp-p 

Inhibit Pin Input3  0 - 1.5 V 
Inhibit Pin Open Circuit Voltage  14 16 18 V 
UVLO Turn On  6.5 - 7.9 V 
UVLO Turn Off3  4.5 - 5.9 V 

 Continuous 17 - 40 V OUTPUT 
Voltage  Transient - - 50 V 
Power2  0 - 120 W 
Ripple Voltage  Vin = 12V, 20Hz to 10MHz - - 400 mVp-p 

Vin = 28V 97 99 - % 
EFFICIENCY 

Vin = 12V 88 92 - % 
CAPACITIVE LOAD3  - - 500 F 
SWITCHING FREQUENCY  400 500 550 kHz 
CASE ISOLATION 500 VDC 100 - - M  
MTBF (MIL-HDBK-217F) GM @ TC = 55°C - 400 - kHrs 

DYNAMIC      

 VIN = 0V to 28V - 2 6 mSec 
Turn On Delay 

 VIN = 0V to 12V - 10 25 mSec 

 
Notes: 1.  Operation down to 6V is possible after the input voltage is taken above 8V to start the module. 
 2.  Derate linearly to 0 at 110°C.  
 3.  Verified by qualification testing.  
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VPTPCM-12 Series

DS90217A 3 

BLOCK DIAGRAM 

28V IN

PIN 1

IN COM

PIN 5

28V OUT

PIN 10

OUT COM
PIN 6

CLAMP
CONTROL

INHIBIT

PIN 3

CASE

Q1 Q3
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D1

BOOST
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VCC
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UNDER
VOLTAGE

PROTECTION

HIGH
DRIVE

HIGH
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PIN 2

PIN 4

INH OUT
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Figure 2 
 
 
 
CONNECTION DIAGRAM 

 
 

Figure 3 
 

VPTPCM-12 Series

DS90217A 4 

PERFORMANCE CURVES 
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Figure 4 – Output Voltage vs Input Voltage Figure 5 – Output Power Rating vs Input Voltage 
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Figure 6 – Output Power Rating vs Input Voltage Figure 7 – Full Load Efficiency vs Input Voltage 

 
 

Vin

162 163



VPTPCM-12 Series

DS90217A 5 

PERFORMANCE CURVES 
 

Figure 8 – Vin, Vout during 6V, 1 sec Transient Figure 9 – Vin, Vout during 100V, 50ms Transient 
 
 

 

Figure 10 – Inhibit Out during 100V, 50ms Transient  
 
 
 
 
 
 
 
 
 

Vin

Vout 

Vout 

Vin

Vin

Vout 

INH out 

VPTPCM-12 Series

DS90217A 6 

PERFORMANCE CURVES 
 

 
Figure 11 – Vout, Iin (inrush current) during  

turn-on at 28V 
Figure 12 – Vout, Iin (inrush current) during  

turn-on at 12V 

EMI PERFORMANCE CURVES  
(TCASE = 25°C, VIN = +12V ± 5%, Full Load, Unless Otherwise Specified) 
 

Figure 13 – VPTPCM with VPTF20-28 Figure 14 – VPTPCM with VPTF20-28 
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VPTPCM-12 Series

DS90217A 7 

PACKAGE SPECIFICATIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 

      Top View     Side View 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      Bottom View 

Figure 15 – Package and Pinout 
(Dimensional Limits are ±0.005” Unless Otherwise Stated) 

 Package Notes: 
 1. Case temperature is measured on the center of the baseplate surface. 
 2. Materials:  Baseplate – aluminum, chromate conversion coating. 
  Cover – steel, nickel plated. 
  Pins – copper, gold over nickel plating. 
 3. Mounting holes are not threaded. Recommended fastener is 4-40.

PIN FUNCTION 

1 V IN 
2 V IN 
3 INHIBIT 

4 IN COM 
5 IN COM 
6 OUT COM 
7 CASE 
8 INH OUT 
9 N/C 

10 V OUT 

VPTPCM-12 Series

DS90217A 8 

PACKAGE PIN DESCRIPTION
 

Pin Function Description

1 VIN Positive Input Voltage Connection 

2 VIN Positive Input Voltage Connection 

3 INHIBIT 
This is an open collector input. Logic Low = Disabled Output. Connect the inhibit 
pin to input common to disable the output. Unconnected, open collector or open 
drain = Enabled Output. 

4 INCOM Return Connection 

5 INCOM Return Connection 

6 OUTCOM Return Connection 

7 CASE Case Connection 

8 INH OUT 

This is an open collector output. It will activate low during a positive input voltage 
transient. It can be used as a status flag or connected to the Inhibit input of the 
downstream DC-DC converter to turn the converter off during a transient, when 
uninterrupted operation is not required. This connection is usually not required. 
This pin should be left open if not used. 

9 N/C No Connection 

10 VOUT Positive Output Voltage Connection 

 
 
100% ENVIRONMENTAL SCREENING  
 

Screening Condition

Internal Visual IPC-A-610 

Stabilization Bake MIL-STD-883, Method 1008, Condition B, 125°C, 24 hours 

Temperature Cycling MIL-STD-883, Method 1010, Condition B,  -55°C to +125°C, 10 Cycles 

Burn-In MIL-STD-883, Method 1015, 96 hours at +100°C 

Final Electrical 100% at 25°C 

External Visual MIL-STD-883, Method 2009 
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VPTPCM-12 Series

DS90217A 9 

ORDERING INFORMATION 
 
 

VPTPCM- 12

1 2 
 
 

(1) (2) 

Product Series Nominal Input Voltage 

VPTPCM 12 12 - 28 Volts

 
 

 
CONTACT INFORMATION 

 
 To request a quotation or place orders please contact your sales representative or the VPT Inc. Sales 

Department at: 
 

Phone: (425) 353-3010 
Fax:   (425) 353-4030 
E-mail: vptsales@vpt-inc.com 

  
  
 All information contained in this datasheet is believed to be accurate, however, no responsibility is assumed for possible errors 

or omissions.  The products or specifications contained herein are subject to change without notice. 

VPTi10-28 Series

DS90219C 

11314 4th  Avenue 
West, Suite 206 
Everett, WA 98204 
http://www.vpt-inc.com 

Sales Information: 
Phone: (425) 353-3010 
Fax: (425) 353-4030 
E-mail: vptsales@vpt-inc.com 1

 

HIGH RELIABILITY COTS
EMI FILTER / TRANSIENT 

PROTECTION MODULE
DESCRIPTION
 
The VPTi10-28 input module is a combined EMI filter 
and voltage transient protection module with built-in 
reverse polarity protection. Compatible with VPT’s 
DV and VPT series isolated DC-DC converters, the 
VPTi10-28 provides compliance for both MIL-STD-
704 and MIL-STD-1275 input power requirements for 
avionics, mobile, ground systems, and other 
applications. The VPTi10-28 also reduces the 
reflected noise of the DC-DC converters to meet 
MIL-STD-461 requirements for conducted emissions 
and protects the converters from conducted 
susceptibility. A proven design heritage, no 
optoisolators and a rugged all metal package ensure 
long term reliability. 
 
The VPTi10-28 intended for harsh environments 
including severe vibration, shock and temperature 
cycling. Testing is to JESD22, MIL-STD-810, and 
MIL-STD-883.  
 
These converters are designed and manufactured in 
the USA in a facility certified to ISO9001, J-STD-001 
and IPC-A-610. 
 
This product may incorporate one or more of the 
following U.S. patents: 
 
5,784,266 
5,790,389 
5,963,438 
5,999,433 
6,005,780 
6,084,792 
6,118,673 

FEATURES

 High Reliability at Low Cost  
 Up to 10 Amps of Output Current 
 Up to 200W of Output Power  
 Wide Input Voltage Range 
 Transient Operation up to 80 Volts per MIL-

STD-704 and 100 Volts per MIL-STD-1275 
 45 dB Minimum Attenuation at 500 kHz 
 Provides Inrush Current Limiting 
 True Reverse Polarity Protection 
 Wide Temperature Range, -55°C to 100°C 
 Six Sided Metal Rugged Enclosure 
 Meets MIL-STD-461C/D/E Conducted 

Emissions Requirements When Used With a 
VPT Series DC-DC Converter  

 Meets Conducted Susceptibility Requirements 
of MIL-STD-461C, CS01 and CS02, and MIL-
STD-461D/E when used with a VPT Series DC-
DC Converter 

 

Figure 1 – VPTi10-28 Input Module 
(Not To Scale)
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VPTi10-28 Series

DS90219C 2 

SPECIFICATIONS (TCASE = -55°C to +100°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 
 
ABSOLUTE MAXIMUM RATINGS 
Input Voltage (Continuous) 40 VDC Junction Temperature Rise to Case +15°C 
Input Voltage (Transient, 100 ms) 100 Volts Storage Temperature -55°C to +125°C 
Output Current 10 Amps Lead Solder Temperature (10 seconds) 300°C 
Power Dissipation (Full Load, TCASE = +100°C) 12 Watts Weight (Maximum) 66 Grams 

 
VPTi10-28 

Parameter Conditions 
Min Typ Max 

Units

STATIC 
Continuous  -40 28 40 V 

Transient 1 sec2 - - 50 V 

Transient 100 ms, 500 m  - - 100 V 

Transient 70 s, 15 mJ -250 - 250 V 

INPUT  
Voltage 

Transient 10 s, 50  - - 600 V 
Current Inhibited - - 10 mA 

Inrush Current2 Vin = 0 to 28V, Full Load - 5 10 A 
Inhibit Pin Input2  0 - 1.5 V 
Inhibit Pin Open Circuit Voltage2  10 12 16 V 
UVLO Turn On  - 9 11 V 
UVLO Turn Off2  5 8 - V 

 Continuous 0 - 40 V OUTPUT 
Voltage  Transient 0 - 50 V 
Current1  0 - 10 A 
Power1  0 - 200 W 

DC RESISTANCE  - 50 120 m  
NOISE REJECTION f = 500 kHz 45 65 - dB 
CAPACITANCE Any Pin to Case 57 - 135 nF 
CASE ISOLATION 1500 VDC 100 - - M  
MTBF (MIL-HDBK-217F) GM @ TC = 55°C - 501 - kHrs 

DYNAMIC      
Turn On Delay  VIN = 0V to 28V - 4 10 mSec 

 
Notes: 1.  Derate linearly to 0 at 110°C.  
 2.  Verified by qualification testing.  
 

VPTi10-28 Series

DS90219C 3 

BLOCK DIAGRAM 

 

Figure 2 
 
 
CONNECTION DIAGRAM 

 

Figure 3 

(Shown with Two VPT100-2800S&D Series DC-DC Converters) 
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VPTi10-28 Series

DS90219C 4 

CONNECTION DIAGRAM 

Figure 4 

(Shown with VPT100-2800S & VPT30-2800S&D Series DC-DC Converters) 

VPTi10-28 Series

DS90219C 5 

PERFORMANCE CURVES 
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Figure 5 – Output Voltage vs Input Voltage Figure 6 – Vin, Vout during 100V, 100ms Transient 
 
 

Figure 7 – Vout, Iin (inrush current) during turn-on 
 
 
 
 
 
 
 
 
 
 

Iin

Vout 

Vin

Vout 

Vin
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VPTi10-28 Series

DS90219C 6 

EMI PERFORMANCE CURVES  
(TCASE = 25°C, VIN = +28V ± 5%, Full Load, Unless Otherwise Specified) 

 
 
  

Figure 8 – MIL-STD-461C  
Two VPT100-2800S With VPTi10-28 Input Module  

Figure 9 – MIL-STD-461D/E  
Two VPT100-2800S With VPTi10-28 Input Module  

 

 
  

Figure 10 – MIL-STD-461C  
Two VPT30-2800S and One VPT100-2800S  

With VPTi10-28 Input Module 

Figure 11 – MIL-STD-461D/E  
Two VPT30-2800S and One VPT100-2800S  

With VPTi10-28 Input Module 

VPTi10-28 Series

DS90219C 7 

PACKAGE SPECIFICATIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 

      Top View     Side View 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      Bottom View 

Figure 12 – Package and Pinout 
(Dimensional Limits are ±0.005” Unless Otherwise Stated) 

 Package Notes: 
 1. Case temperature is measured on the center of the baseplate surface. 
 2. Materials:  Baseplate – aluminum, conductive conversion coating. 
  Cover – nickel plated. 
  Pins – copper, gold over nickel plating. 
 3. Mounting holes are not threaded. Recommended fastener is 4-40.

PIN FUNCTION 

1 VIN 
2 VIN 
3 INHIBIT 
4 INCOM 

5 INCOM 
6 OUTCOM 
7 OUTCOM 
8 CASE 
9 VOUT 

10 VOUT 
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VPTi10-28 Series

DS90219C 8 

PACKAGE PIN DESCRIPTION
 

Pin Function Description

1 VIN Positive Input Voltage Connection 

2 VIN Positive Input Voltage Connection 

3 INHIBIT 
This is an open collector input. Logic Low = Disabled Output. Connect the inhibit 
pin to input common to disable the output. Unconnected, open collector or open 
drain = Enabled Output. 

4 INCOM Input Return Connection 

5 INCOM Input Return Connection 

6 OUTCOM Output Return Connection 

7 OUTCOM Output Return Connection 

8 CASE Case Connection 

9 VOUT Positive Output Voltage Connection 

10 VOUT Positive Output Voltage Connection 

 
 
100% ENVIRONMENTAL SCREENING  
 

Screening Condition

Internal Visual IPC-A-610 

Stabilization Bake MIL-STD-883, Method 1008, Condition B, 125°C, 24 hours 

Temperature Cycling MIL-STD-883, Method 1010, Condition B,  -55°C to +125°C, 10 Cycles 

Burn-In MIL-STD-883, Method 1015, 96 hours at +100°C 

Final Electrical 100% at 25°C 

External Visual MIL-STD-883, Method 2009 

 

VPTi10-28 Series

DS90219C 9 

ORDERING INFORMATION 
 
 

VPTi10- 28

1 2 
 
 

(1) (2) 

Product Series Nominal Input Voltage 

VPTi10 28 28 Volts

 
 

 
CONTACT INFORMATION 

 
 To request a quotation or place orders please contact your sales representative or the VPT Inc. Sales 

Department at: 
 

Phone: (425) 353-3010 
Fax:   (425) 353-4030 
E-mail: vptsales@vpt-inc.com 

  
  
 All information contained in this datasheet is believed to be accurate, however, no responsibility is assumed for possible errors 

or omissions.  The products or specifications contained herein are subject to change without notice. 
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11314 4th  Avenue 
West, Suite 206 
Everett, WA 98204 
http://www.vpt-inc.com 

Sales Information: 
Phone: (425) 353-3010 
Fax: (425) 353-4030 
E-mail: vptsales@vpt-inc.com 1

 

HIGH RELIABILITY COTS
REGULATED BUS

CONVERTER MODULE
TECHNICAL PREVIEW 
DESCRIPTION
 
The VPTHVM-270 is an Isolated Regulated Bus 
Converter Module which allows VPT’s DV and VPT 
series 28V input DC-DC converters to operate from a 
nominal 270V DC input. A wide input voltage range 
accommodates MIL-STD-704 input power 
requirements for avionics, mobile, ground, and other 
applications. A regulated high efficiency design 
reduces input power requirements and eases 
thermal management. A proven design heritage and 
a rugged all metal package ensure long term 
reliability. 
 
The VPTHVM-270 intended for harsh environments 
including severe vibration, shock and temperature 
cycling. Testing is to JESD22, MIL-STD-810, and 
MIL-STD-883.  
 
These converters are designed and manufactured in 
the USA in a facility certified to ISO9001, J-STD-001 
and IPC-A-610. 
 
This product may incorporate one or more of the 
following U.S. patents: 
 
5,784,266 
5,790,389 
5,963,438 
5,999,433 
6,005,780 
6,084,792 
6,118,673 

FEATURES

 High Reliability at Low Cost  
 Up to 200 Watts of Output Power  
 Wide Input Voltage Range: 180 to 350 Volts per 

MIL-STD-704 
 High Input Transient Voltage: 500V for 1 

second 
 Low Input Transient Voltage: 160V for 1  

second 
 High Efficiency, Up to 91% 
 High Isolation, 3000V 
 Parallel up to 5 Units with Current Sharing 
 Input Undervoltage Lockout 
 Fixed Frequency 
 Output Soft Start 
 Magnetic Feedback, no Optoisolators 
 Wide Temperature Range: -55°C to 100°C 

Baseplate Temperature Full Performance 
 Six Sided Metal Rugged Enclosure 

 

Figure 1 – VPTHVM-270 Regulated Bus Converter Module 
(Not To Scale)

VPTHVM-270 Series

DS90218PR4 2 

SPECIFICATIONS (TCASE = -55°C to +100°C, VIN = +270V ± 5%, Full Load, Unless Otherwise Specified) 
 
ABSOLUTE MAXIMUM RATINGS 
Input Voltage (Continuous) 350 VDC Junction Temperature Rise to Case +15°C 
Input Voltage (Transient, 1 second) 500 Volts Storage Temperature -55°C to +125°C 
Output Power 200 Watts Lead Solder Temperature (10 seconds) 300°C 
Power Dissipation (Full Load, TCASE = +100°C) 22 Watts Weight (Maximum) 85 Grams 

 
VPHVM-270

Parameter Conditions 
Min Typ Max 

Units

STATIC 
 Continuous 180 - 350 V INPUT  

Voltage  Transient, 1 sec 160 - 500 V 

Inhibited - 2 4 mA 
Current 

No Load - 4 8 mA 

Ripple Current Vin = 270V, Full Load, 20Hz to 10MHz - 150 250 mAp-p 

Inhibit Pin Input2  0 - 1.5 V 
Inhibit Pin Open Circuit Voltage2  3 4.5 6  
UVLO Turn On  - 175 179 V 
UVLO Turn Off2  - 155 159 V 

OUTPUT 
Voltage  Continuous 26 27 28 V 

Power1  0 - 200 W 
Ripple Voltage  Vin = 270V, 20Hz to 10MHz - 450 - mVp-p 

EFFICIENCY Vin = 270V 89 91 - % 

CAPACITIVE LOAD2  - - 500 F 
SWITCHING FREQUENCY  350 450 550 kHz 
SYNC FREQUENCY RANGE VH-VL=5V, Duty=50% 500 - 600 kHz 
ISOLATION 3000 VDC 100 - - M  
MTBF (MIL-HDBK-217F) GM @ TC = 55°C - 429 - kHrs 

DYNAMIC      
Turn On Delay  VIN = 0V to 270V - 12 20 mSec 

 
Notes: 1.  Derate linearly to 0 at 110°C.  
 2.  Verified by qualification testing.  
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VPTHVM-270 Series

DS90218PR4 3 

 BLOCK DIAGRAM 
 

 
Figure 2 

 
 
CONNECTION DIAGRAM 

 
 

Figure 3 

VPTHVM-270 Series

DS90218PR4 4 

CONNECTION DIAGRAM 

Figure 4 

Figure 5-Inhibit Circuit 
(Shown with optional capacitor for turn-on delay) 
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VPTHVM-270 Series

DS90218PR4 5 

 PACKAGE SPECIFICATIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 

      Top View     Side View 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      Bottom View 

Figure 6 – Package and Pinout 
(Dimensional Limits are ±0.005” Unless Otherwise Stated) 

 Package Notes: 
 1. Case temperature is measured on the center of the baseplate surface. 
 2. Materials:  Baseplate – aluminum, conductive conversion coating. 
  Cover – nickel plated. 
  Pins – copper, gold over nickel plating. 
 3. Mounting holes are not threaded. Recommended fastener is 4-40.

PIN FUNCTION 

1 VIN 
2 SHARE 
3 SYNC 
4 INHIBIT 
5 IN COM 
6 OUT COM 
7 OUT COM 
8 CASE 
9 V OUT 

10 V OUT 

VPTHVM-270 Series

DS90218PR4 6 

PACKAGE PIN DESCRIPTION
 

Pin Function Description

1 VIN Positive Input Voltage Connection 

2 SHARE Positive Input Voltage Connection 

3 SYNC Input Synchronization Signal. TTL squarewave, 5Vpp, 20 - 80% duty cycle, 
internally capacitively coupled. 

4 INHIBIT 
This is an open collector input. Logic Low = Disabled Output. Connect the inhibit 
pin to input common to disable the output. Unconnected, open collector or open 
drain = Enabled Output. 

5 INCOM Input Return Connection 

6 OUTCOM Output Return Connection 

7 OUTCOM Output Return Connection 

8 CASE Case Connection 

9 VOUT Positive Output Voltage Connection 

10 VOUT Positive Output Voltage Connection 

 
 
100% ENVIRONMENTAL SCREENING  
 

Screening Condition

Internal Visual IPC-A-610 

Stabilization Bake MIL-STD-883, Method 1008, Condition B, 125°C, 24 hours 

Temperature Cycling MIL-STD-883, Method 1010, Condition B,  -55°C to +125°C, 10 Cycles 

Burn-In MIL-STD-883, Method 1015, 96 hours at +100°C 

Final Electrical 100% at 25°C 

External Visual MIL-STD-883, Method 2009 
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VPTHVM-270 Series

DS90218PR4 7 

ORDERING INFORMATION 
 
 

VPTHVM- 270

1 2 
 
 

(1) (2) 

Product Series Nominal Input Voltage 

VPTHVM 270 180 - 350 Volts

 
 

 
CONTACT INFORMATION 

 
 To request a quotation or place orders please contact your sales representative or the VPT Inc. Sales 

Department at: 
 

Phone: (425) 353-3010 
Fax:   (425) 353-4030 
E-mail: vptsales@vpt-inc.com 

  
  
 All information contained in this datasheet is believed to be accurate, however, no responsibility is assumed for possible errors 

or omissions.  The products or specifications contained herein are subject to change without notice. 

Interpoint-VPT  
 

DC-DC CONVERTERS 

 

Model Series 
Input DC
Voltage/V

Max 
Output
Power

Output Voltage/V EMI Filter
Equivalent 

Interpoint  P/N* 

Standard DC-DC Converter-Hybrid Technology, Hermetic Packaging 

DVSA2800S/D 15-50 6 
Single 3.3,5,5.2,12,15 
Dual

DVMA28
DVMSA28

MSA2800S 
ASA2800S 

DVHV2800S/D 15-50 15 
Single 3.3,5,5.2,12,15 
Dual

DVMH28
DVMC28

MHV2800S/D 
AHV2800S/D 

DVHF2800S/D 15-50 20 
Single1.9,3.3,5,5.2,12,
15,18,28 
Dual ±5,±12,±15 

DVMH28
DVMA28

MHF2800S/D 
AHF2800S/D 

MHF+2800S/D 

DVHF+2800T 15-50 15 Triple 5/
DVMH28
DVMA28

MHF+2800T 

DVTR2800S/D 15-50 40 

Single2.5,3.3,5,5.2,7,8
,12,15,18,28 
Dual±5,±8,±12,±15,±1
8 

DVMC28
DVMH28

MTR2800S/D 
ATR2800S/D 
MHD2800S/D 

DVTR2800T 15-50 30 Triple 5/
DVMC28
DVMH28

MTR2800T 
ATR2800T 
MHV2800T 
AHV2800T 

DVFL2800S/D 16-40 120 

Single3.3,5,6.3,7,8,9.5
,12,15,18,28 
Dual±5,±6.3*,±9.5*, 
±12,±15 

DVME28 
DVMD28

MFL2800S/D 
AFL2800S/D 
MOR2800S/D 

Standard DC-DC Converters-Hybrid Technology, Hermetic Packaging, Integral EMI Filter 
DVEHF2800T 15-50 10 Triple 5/ Included MDI3011 Triple 
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Model Series 
Input DC
Voltage/V

Max 
Output
Power

Output Voltage/V EMI Filter
Equivalent 

Interpoint  P/N* 

DVETR2800S/
D 

15-50 40 Single 3.3,5,5.2,12,15 
Dual

Included MDI3001 
Single/Dual 

Standard DC-DC Converters-Potted Modules for COTS Applications 

DVST2800T 15-50 30 
Triple:3 
Output3.3,5,12,15 
each independent 

Included   

DV200-28S/D 16-50 200 
Single 3.3,5,5.2,12,15 
Dual

DVMN28 MK200,MI-J00 

 
EMI FILTERS 
 

Model Series 
Input DC 
Voltage/V 

Max Output 
Current 

Equivalent 
Industry P/N* 

Standard DC-DC Converters-Hybrid Technology, Hermetic Packaging, Integral EMI 
Filter 

DVMSA28 0-50 0.8 FMSA 

DVMA28 0-50 1.0  

DVMH28 0-50 2.0 FMH-461,AFH-461 

DV704A 0-50 2.0 FM704A,AF704A 

DVMC28 0-50 4.0 FMC-461,AFC-461 

DVMD28 0-50 7.0 FMD-461 

DVME28 0-50 15.0 FME-461,AME-461 

Standard DC-DC Converters-Potted Modules for COTS Applications 

DVMN28 0-50 10   
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MIL-STD-461 Compliance  
For DV Series DC-DC Converters 

 

INTRODUCTION  
The control of electromagnetic interference for 
electronic subsystems is governed by MIL-STD-461 
for the US Department of Defense. This document 
details compliance to revisions C, D, and E .  
The standard is divided into four areas, each of 
which must be dealt with by the systems designer to 
ensure overall compliance:  
 
 

 
 
• Conducted Emissions 
• Conducted Susceptibility 
• Radiated Emissions 
• Radiated Susceptibility 
 
Some systems are governed by similar standards 
including RTCA DO-160D for civilian aircraft, and 
DEF STAN 59-41 for the United Kingdom Ministry of 
Defense. 
 

SUMMARY OF MIL-STD-461: 

 
 
MIL-STD-461D and MIL-STD-461E Requirements 
CE101 Conducted Emissions, Power Leads, 30Hz TO 10kHz 
CE102 Conducted Emission, Power Leads, 10kHz to 10MHz 
CS101 Conducted Susceptibility, Power Leads, 30Hz to 150kHz 
CS114 Conducted Susceptibility, Bulk Cable Injection, 10kHz to 200MHz 
CS115 Conducted Susceptibility, Bulk Cable Injection, Impulse Excitation 

CS116 Conducted Susceptibility, Damped Sinusoidal Transients, Cables and Power Leads, 10kHz to 
100MHz 

RE101 Radiated Emission, 30Hz to 100kHz Magnetic Field 
RE102 Radiated Emission, 10kHz to 18GHz, Electric Field 
RS101 Radiated Susceptibility, 30Hz to 100kHz Magnetic Field 
RS103 Radiated Susceptibility, 2MHz to 40GHz, Electric Field 

MIL-STD-461C Requirements 
CE01 Conducted Emission, 30Hz TO 20kHz, Power Leads 
CE03 Conducted Emission, 20kHz to 50MHz, Power Leads 
CE07 Conducted Switching spikes 
CS01 Conducted Susceptibility, 30Hz to 50kHz, Power Leads 
CS02 Conducted Susceptibility, 50kHz to 400MHz, Power Leads 
CS06 Conducted Susceptibility, Spike, Power Leads 
RE01 Radiated Emission, 30Hz to 30kHz, Magnetic Field 
RE02 Radiated Emission, 30kHz to 10GHz, Electric Field 
RS01 Radiated Susceptibility, 30Hz to 30kHz, Magnetic Field 
RS02 Radiated Susceptibility, Magnetic Induction Fields 
RS03 Radiated Susceptibility, 14kHz to 10GHz, Electric Field 
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CONDUCTED EMISSIONS  
VPT’s DC-DC converters use modern switchmode or 
switching power conversion technology to provide 
high efficiency and a small size. All switchmode DC-
DC converters inherently generate some switching 
noise. DV series DC-DC converters use advanced 
design techniques to minimize this noise, offering 
both low input and output ripple. 
 
Conducted emissions requirements govern noise 
generated by the DC-DC converter and conducted 
onto the input power lines, usually 28V. This noise is 
defined in terms of input ripple current and consists 
of a fundamental component, usually around 
500kHz, and its harmonics. All DV Series converters 
have internal input filters and low input ripple on the 
order of 50mApp. In some applications this is 
sufficient. Where full compliance to MIL-STD-461 is 
required, VPT offers several options which are listed 
in Table 1: 
 

 
The EMI filter modules attenuate both differential 
and common mode noise on the input power lines. 
One filter can power several converters of different 
types up to its current rating. Recommended filters 
for a given system power are listed in Table 2. For 
higher power levels, the system can be divided with 
several converters per filter, or filters of like types 
can be paralleled for higher current. 
 

 
 

Careful system design is always necessary to 
maintain compliance. In general the filter should be 
placed at the power input to the board or enclosure. 
The DC-DC converters should then be placed as 
close as possible to the filter. Some tradeoff in the 
placement usually occurs, but it is important to keep 
the filtered input lines away from any noise sources. 
Typical noise sources which should be avoided 
include the converter output lines and any high 
speed digital circuitry. 
 
Occasionally, CE03 or CE102 may be required on 
the DC output of the DC-DC converter. Additional 
filtering will be needed, including both common and 
differential mode filters. In some cases VPT’s EMI 
filter modules can be placed at the output of the 
converter to meet this requirement. 
 

CONDUCTED SUSCEPTIBILITY  
Electronic circuits not only generate noise but also 
can be susceptible to noise generated elsewhere. 
Conducted susceptibility requirements define 
various noise sources which when conducted on the 
power lines should not cause degradation or 
malfunction of the system. Conducted susceptibility 
is tested on the input power leads only. The control 
or output leads may require additional external 
protection if they are to meet these requirements as 
well. 

Table 1. Filter Products 
Function Products 

EMI filter 
modules 

DVMSA28, DVMA28, 
DVMH28, DVMC28, DVME28, 
DVMD28  

EMI filter / 
transient 
suppression 
modules 

DV704A, DVMN28 

DC-DC 
converters with 
integral EMI filter 

DVEHF28, DVETR28, 
DVETR28, DVST28 

Table 2. Filter Recommendations 
System 
Output 
Power 
(Watts) 

Recommended 
Filter 

Rated 
Current 
(Amps) 

6 DVMSA28 0.8 
15 DVMA28 1.0 
40 DVMH28 2.0 
40 DV704A 2.0 
80 DVMC28 4.0 
120 DVMD28 7.0 
240 DVME28 15.0 
250 DVMN28 10 
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VPT’s DV series DC-DC converters provide 
approximately 30dB of input attenuation from DC up 
to 1MHz. An input filter as described in Table 1 
provides additional attenuation above 10kHz for 
CS01 and CS101, and up to several hundred MHz 
as required by CS02, and CS114. The DC-DC 
converter is determined to comply to these 
requirements if the output voltage is maintained 
within its total static regulation limits. 
  
The input filter also contains significant capacitance 
which filters the higher voltage and short duration 
transients of CS06, CS115, and CS116 to safe 
levels. The 0.15μs spike of CS06 has a low 
impedance but is of such short duration that it is 
effectively filtered. The same is true for the impulse 
excitation of CS115. The damped sinusoidal 
transient of CS116 has a much higher source 
impedance, such that the voltage seen by the filter is 
much smaller than the calibration voltage, and it too 
will be filtered to acceptable levels. Compliance is 
determined if the output of the DC-DC converter is 
maintained within its specified dynamic limits. 
 
For longer duration input voltage transients such as 
the CS06 spike requirement with pulse width greater 
than 0.15μs, a transient suppression module is 
required. The source impedance is low and the 
duration long enough such that an EMI filter alone is 
not sufficient to protect the converter. The transient 
suppressor blocks the spike, limiting the voltage 
seen by the converter to a safe level. To protect 
against negative transients, a series diode should be 
added at the input of the DV704A or a shunt diode 
added at the output. The DVMN28 contains the 
shunt diode internally. Compliance is determined if 
the output of the DC-DC converter is maintained 
within its specified dynamic limits. 
 
For sensitive loads, where the specified 
performance is not sufficient to avoid system upset, 
additional capacitance can be added at the input or 
output of the DC-DC converter. Significant 
capacitance added at the input should be 
appropriately damped.  

RADIATED EMISSIONS 
Radiated emissions requirements govern the electric 
and magnetic fields emitted by a subsystem. 
Compliance should be tested at the completed 
subsystem level and is heavily dependent on the 
system design, especially the grounding, shielding, 
and cabling. VPT’s hermetic hybrid DC-DC 
converters have six-sided metal packages which 
limit high frequency emissions from the converter 
itself. Most radiation usually emanates from the input 
cabling or load circuitry, and that is where careful 
system design is essential. The fundamental 
switching frequency of DV series DC-DC converters 
is above 300kHz, with no noise source in the range 
of RE01 or RE101. An input filter as described in 
Table 1 will provide sufficient filtering of the input 
lines to meet RE02 and RE102. In cases where 
there is an outage, a ferrite EMI bead on the input or 
output lines usually brings the system back into 
compliance. 
 
RADIATED SUSCEPTIBILITY 
Radiated susceptibility requirements dictate electric 
and magnetic field levels which should not cause 
degradation or malfunction of a system. As with 
emissions, potential problem areas include input 
cables and output circuitry. An input filter as 
specified in Table 1 for the input power lines is 
required for compliance. If the load circuitry is not 
enclosed or shielded, or if testing is performed on 
output or signal cables, additional filtering may be 
required on those outputs and signals. 
 

188 189



VVPPTT,,  IINNCC..                  AAPPPPLLIICCAATTIIOONN  NNOOTTEE  
VPT, Inc.    17921 Bothell-Everett Highway, Suite 108    Bothell, WA 98012-6393     425-487-4850    www.vpt-inc.com 

 5

 

 
 

Table 3. MIL-STD-461C Compliance1 of VPT DV Series of Converters  
 CE01 CE03 CE07 CS01 CS02 CS06 
Standalone converter compliance •  • •   
Converter with VPT filter compliance • • • • • • 2 

Converter with VPT filter/transient suppressor 
compliance  

• • • • • • 

       
 RE01 RE02 RS01 RS02 RS03  
Standalone converter compliance •  •    
Converter with VPT filter compliance • • • • •  
Converter with VPT filter/transient suppressor 
compliance 

• • • • •  

Table 4. MIL-STD-461D and MIL-STD-461E Compliance1,3 of VPT DV Series of Converters 
 CE101 CE102 CS101 CS114 CS115 CS116 
Standalone converter compliance  •      
Converter with VPT filter compliance • • • • • • 
Converter with VPT filter/transient suppressor 
compliance 

• • • • • • 

       
 RE101 RE102 RS101 RS103   
Standalone converter compliance       
Converter with VPT filter compliance • • • •   
Converter with VPT filter/transient suppressor 
compliance 

• • • •   

 
1Proper system design necessary to maintain radiated compliance.  
2For pulsewidth t�0.15us 
3CS114 curve 3. CS116 for Air Force Procurements. 
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CONCLUSION 
The EMI performance of VPT’s standard DC-DC 
converters and EMI filters has been documented, 
including both emissions and susceptibility. This 
characterization of standard module performance 
enables simplified system design where compliance 
to MIL-STD-461 is required. 
  
 
 

ADDITIONAL INFORMATION 
For additional information on MIL-STD-461 
compliance, or to learn about VPT’s products for 
EMI and voltage spike suppression, contact VPT at 
425.487.4850 or sales@vpt.com. Or, visit VPT at 
www.vpt-inc.com. 
 
Steve Butler is the Vice President of Engineering for 
VPT, Inc. 
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MIL-STD-461 DV -

1. Conducted Emissions
2.  (Conducted Susceptibility) 
3.  (Radiated Emissions) 
4.  (Radiated Susceptibility) 

RTCA DO-160D DEF STAN 59-41

MIL-STD-461 :

MIL-STD-461C Requirements 

CE01 Conducted Emission,30Hz to 20kHz,Power Leads 
CE03 Conducted Emission,20kHz to 50MHz,Power Leads 
CE07 Conducted Switching spikes 
CS01 Conducted Susceptibility, 30Hz to 50kHz, Power Leads 
CS02 Conducted Susceptibility, 50kHz to 400MHz, Power Leads 
CS06 Conducted Susceptibility ,spike, Power Leads 
RE01 Radiated Emission,30Hz to 30kHz,Magnetic Field 
RE02 Radiated Emission,30kHz to 10GHz,Electric Field 
RS01 Radiated Susceptibility, 30Hz to 30kHz,Magnetic Field 
RS02 Radiated Susceptibility, Magnetic Induction Field 
RS03 Radiated Susceptibility,14kHz to 10GHz, Electric Field 

MIL-STD-461D and MIL-STD-461E Requirements 

CE101 Conducted Emission, Power Leads,30Hz to 10kHz 
CE102 Conducted Emission, Power Leads,10kHz to 10MHz 
CS101 Conducted Susceptibility, Power Leads, 30Hz to 150kHz 
CS114 Conducted Susceptibility, Bulk Cable Injection,10kHz to 200MHz 
CS115 Conducted Susceptibility, Bulk Cable Injection, Impulse Excitation 
CS116 Conducted Susceptibility, Damped Sinusoidal Transients, Cables and 

Power Leads,10kHz to 100MHz 

1

RE101 Radiated Emission,30Hz to 100kHz Magnetic Field 
RE102 Radiated Emission,10kHz to 18GHz Electric Field 
RS101 Radiated Susceptibility,30Hz to 100kHz Magnetic Field 
RS103 Radiated Susceptibility,2MHz to 40GHz Electric Field 

 (Conducted Emissions) 

VPT - (modem switchmode)
(switching power conversion) -

(switching noise), DV -
 (input and output ripple)

-
28V (input ripple current) (fundamental 

component) 500kHz (harmonics) DV
50mApp

MIL-STD-461 VPT 1

Functions Products 

EMI filter modules
DVMSA28 DVMA28 DVMH28

DVMC28 DVME28 DVMD28 
/

(EMI filter/transient suppression modules) 
DV704A DVMN28 

-
(DC-DC converters with integral EMI filer) 

DVEHF28 DVETR28 DVST28 

1. MIL-STD-461

(common and differential mode noise)

2

(Watts) (Amps) 

6 DVMSA28 0.8
15 DVMA28 1.0
40 DVMH28 2.0
40 DV704A 2.0
80 DVMC28 4.0

120 DVMD28 7.0
240 DVME28 15.0 
250 DVMN28 10

2.

2

192 193



(output lines)
(digital circuitry)

MIL-STD-461CE03 CE102
VPT

(Conducted Susceptibility)

VPT DV - 30dB (input attenuation) 1MHz 1
CS01 CS101 10kHz; CS02 CS114 MHz

(total static regulation limits) -

, , CS06 CS115
CS116 CS06 (pulse width)0.15us spike

CS115 (impulse 
excitation) CS116 (damped sinusoidal transient) (source 
impedance)

, - (specified dynamic 
limits)

0.15us CS06
(transient suppression module) ,

(negative transients) VPT DV704A (series diode)
(shunt diode) VPT DVMN28 ,

(sensitive loads)

(Radiated Emissions)

(grounding) (shielding) (cabling) VPT

DV
300kHz RE01 RE02 1

RS02 RS102
(Ferrite EMI bead) 

(Radiated Susceptibility)

3

1
(enclosed) (shielded)

CE01 CE03 CE07 CS01 CS02 CS06 

Standalone converter compliance
VPT

Converter with VPT filter compliance
VPT /

(Converter with VPT filter/transient Suppressor 
compliance) 

RE01 RE02 RS01 RS02 RS03 

(Standalone converter  compliance) 
VPT

(Converter with VPT filter compliance) 
VPT /

(Converter with VPT filter/transient Suppressor 
compliance) 

3.VPT DV MIL-STD-461C 

CE101 CE102 CS101 CS114 CS115 CS116 

(Standalone converter  Compliance) 
VPT

(Converter with VPT filter compliance) 
VPT /

(Converter with VPT filter/transient Suppressor 
compliance) 

RE101 RE102 RS101 RS103 

Standalone converter  Compliance) 
VPT

(Converter with VPT filter compliance) 
VPT /

(Converter with VPT  filter/transient 
Suppressor compliance) 

4. VPT DV MIL-STD-461D MIL-STD-461E 

4
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Lead Trimming and Hand Soldering  
Guidelines For VPT DC-DC Converters 

INTRODUCTION  
VPT’s DV Series hybrid thick-film DC-DC Converters 
and EMI Filters (hereafter referred to as “product(s)”) 
are hermetically sealed to keep moisture and/or 
contaminates from entering the package cavity.  
Products of this type use a solder seal, projection 
weld, or seam weld process to create the hermetic 
seal between the lid and the package body.  
Depending on lead (pin) diameter/length and 
package configuration, products of this type will use 
either a compression glass or brazed ceramic disc to 
create a hermetic seal between the lead and 
package body.  This glass or ceramic seal also 
serves the dual purpose of electrically isolating the 
lead from the package body.   
 
VPT’s products use uniform lead lengths across all 
standard product families. Customers may request a 
specific lead length as a paid custom modification. 
However, it is often more efficient to save cost and 
time by ordering a standard product and trimming 
the leads in-house. 
 
VPT’s products can be mounted and connected in 
customer’s systems in many different configurations 
with various processes.   The most popular and well 
controlled soldering methods for PCB attachment is 
wave soldering.  In many systems, however, this is 
not a viable option because of limiting 
configurations, resources, or hard wiring.  This  
 
 

 
usually leaves hand soldering using a soldering iron, 
hot air system, or other method as the best option. 
 
This document details the proper processes for 
trimming leads and hand soldering products into 
systems and applications while ensuring product 
safety and maintaining functional integrity.   

LEAD TRIMMING 
The lead trimming process, if not performed 
correctly, can either bend the leads at unacceptable 
angles or damage the glass or ceramic seals. Seal 
damage can cause chip-out or micro-cracking, which 
can result in a loss of hermeticity.  VPT performs 
100% external visual inspection and leak testing 
after trimming leads for purchase order requirements 
to verify that the leads and seals have not been 
damaged as part of the trimming process.  It is 
strongly suggested that customers do the same 
when performing these operations in-house.  Micro-
cracks are undetectable by the naked eye and 
require a visual test under high magnification.  MIL-
STD-883, Test Method 2009 specifies the proper 
visual inspection criteria to be used when 
determining acceptable bent lead angles or 
cracking, crazing, or chip-out of the glass or ceramic 
seals after trimming.  Leads trimmed by the 
customer should always be trimmed to length before 
insertion, attachment, or soldering into the 
application.   
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3. Position correctly. The trimming block and 
product should be placed upside down, with pins 
up, on a firm, ESD-safe surface that will keep 
the product and fixture from sliding.  High quality 
flush cutters should be used to trim the leads 
even with the surface of the trimming block.  See 
Figure 2. 

VPT recommends the following process when 
trimming leads: 
 
1. Create a trimming fixture. One trimming block 

should be created for each type of VPT product 
used. It should be the same thickness as the 
desired final length of the lead and should be 
manufactured from aluminum or other similarly 
rigid, inexpensive, easily drilled and machined 
material.  Holes should be drilled in the block in 
the locations for all pins of the product to be 
trimmed.  These holes should be slightly larger 
than the pin diameter (approximately 0.010 to 
0.020 inches) to guard against the scraping or 
bending of the leads during insertion and 
removal.  The lead dimensions and locations are 
detailed in the product’s corresponding 
datasheet located at www.vpt-
inc.com/datasheets. 

 
4. Test for success. After lead trimming is 

completed, VPT recommends that customers 
measure the final lead lengths with calipers. 
VPT also recommends a visual inspection and 
leak test to verify that the product remains 
undamaged after the trimming process.   

 
 
 
 
 
  

2. Insertion into the trimming fixture. The 
product should be inserted straight down over 
the pins until it sits flat on the trimming fixture, 
ensuring only the lead length to be trimmed, or 
waste area, is visible from the other side.  See 
Figure 1. 
 
 

 
 
 

Lead Waste Area

 

Figure 2 

Straight Down 

Product 

Lead Trimming Block

Figure 1 
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HAND SOLDERING 
At no time during soldering operations should any 
VPT product or pin be exposed to 270°C or higher 
for more than 10 seconds.  This can melt solder 
inside of the unit, causing internal solder joint and 
attachment failures.  VPT performs 100% external 
visual inspection and electrical verification testing 
after hand soldering operations to verify that the 
leads and internal components have not been 
damaged as part of the process.  It is strongly 
suggested that customers do the same when 
performing any hand soldering process. 
 
VPT recommends customers follow these steps 
when hand soldering products into application PCBs 
and systems: 
 
1. Careful insertion. Insert the unit into the 

application PCB. Be sure to place the product 
straight into the mounting holes to prevent bent 
leads or seal damage. 

 
2. Pre-heating. Heat the area around the lead to 

be soldered (PCB pad, plane, relief, etc.) with a 
high quality, heat-controlled soldering iron. 
Ensure that no contact is made with the lead 
itself.  Wire solder (electronic grade with a non-
corrosive - RMA, no-clean, etc. - flux core) 
should be held to the area (not the tip of the 
soldering iron) until it starts to melt and can be 
moved over the pad with the soldering iron.  It is 
helpful to pre-tin the solder pads before the 
product is installed to help with solder transfer. 
 

3. Applying solder to the leads. As soon as the 
solder starts to melt, move the soldering iron into 
contact with the lead (while maintaining contact  
 
 
 

with the solder pad), add enough solder to 
complete the joint, and remove.  
 

4. Troubleshooting. If the soldering iron must stay 
in contact with the PCB solder pad for more than 
5-7 seconds to ensure melting, the board may 
be too thick, have solder pads that are too large, 
or simply need more heat for soldering.  In this 
case the board may need to be pre-heated 
before soldering to ensure that the soldering iron 
can achieve solder melt temperature quickly 
enough. 
 

5. Test for success. After soldering is completed, 
VPT recommends that customers perform a 
visual inspection to verify solder joint 
acceptability and attachment to the PCB.  
Remaining flux from the soldering operation 
should be cleaned per the customer’s normal 
process.  VPT’s products are resistant to 
cleaning solvents. 

 
CONCLUSION 
VPT’s DV Series hybrid thick-film DC-DC converters 
and EMI filters are reliable and robust products 
which perform well under system level electrical and 
mechanical stresses when handled and installed 
correctly.  Proper testing after customer lead 
trimming or soldering will ensure that the products 
have not been damaged during these operations. 
 
ADDITIONAL INFORMATION 
For additional information on lead trimming and 
hand soldering, or to learn about VPT’s products 
and services, contact VPT at 425.487.4850 or 
sales@vpt.com. Or, visit VPT at www.vpt-inc.com. 
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Meeting Military Requirements for EMI 
and Transient Voltage Spike 

Suppression 
 

imposed by the end customer.  This application note  
addresses the basics of EMI and transient 
compliance for military systems that make use of 
switched-mode power supplies (SMPS).  It focuses 
on basic terms encountered in EMI and transient 
suppression and on ways to approach the varied 
requirements of several different military 
organizations. 

BACKGROUND: THE EMI AND VOLTAGE 
TRANSIENT CHALLENGE 
Military and aerospace engineers face several 
challenges with respect to electromagnetic 
interference (EMI) and transient voltage compliance.  
The standards developed by the various military 
organizations are much more stringent than 
comparable standards in commercial applications, 
and the standards do not always agree with each 
other concerning test limits and methods.  The 
intention of an EMI standard is to prevent problems 
that can arise when electronic noise from one piece 
of equipment adversely effects the operation of other 
equipment.  Lack of proper EMI control can result in 
noise interference such as unwanted noise in 
communication and computing equipment as well as 
false triggering and faulty readings in sensor circuits.   

ELECTROMAGNETIC INTERFERENCE (EMI) 
Electromagnetic interference is divided into in four 
main classifications:  
 

1) conducted emission 
2) conducted susceptibility 
3) radiated emission, and  
4) radiated susceptibility.   

 
Conducted noise is transmitted along the electrical 
cables that connect the input power bus to the 
equipment while radiated interference occurs 
through the unintended transmission or reception of 
noise signals.  EMI emission standards address 
noise generated by the equipment whereas EMI 
susceptibility standards describe the noise 
environments that the equipment must tolerate 
without malfunction. 

 
In addition to noise signals that can cause 
interference, the normal operation of equipment can 
result in significant voltage transients that appear on 
equipment input terminals.  These transient voltages 
are specified by military standards and are tailored 
for the specific environments encountered by 
different classes of equipment.  For example, land-
based equipment can have different requirements 
than airborne equipment.    
 From a design perspective, conducted emissions 

are further divided into common-mode and 
differential-mode noise.  Differential-mode 
conducted noise results from currents flowing into 
one terminal of the converter and out the other, 

One challenge for the military systems designer, 
therefore, is to address EMI and transient 
performance in a timely fashion with equipment that 
is designed to meet the most stringent requirements 
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which is the normal current flow in the circuit1.  
Common-mode current, on the other hand, flows 
through the chassis ground and returns in the same 
direction in both the power and return lines.  
Differential-mode current is generally associated 
with switching currents in the power converter 
whereas the common-mode currents are primarily a 
result of pulsating voltages in the circuit. 

The input current of the SMPS, I2, is primarily DC 
with a specified ripple current component.  The 
ripple component of this current along with the 
higher frequency spikes are further attenuated by 
the EMI filter such that the current drawn from the 
power bus, I3, is essentially DC.  While I3 still has a 
small AC component to it, the filter must be 
designed to assure that this AC component is below 
the level specified in the applicable standard.   This 
attenuation of the switching current to a DC level is a 
measure of the differential-mode performance of the 
filter.  The common-mode effectiveness of the EMI 
filter is determined by the reduction in the generated 
common-mode current, Icm, that passes through the 
source, Icm-source.  An effective EMI filter must 
keep the combined common-mode and differential-
mode current in the power source leads below 
specified levels. 

 
EMI compliance requires that the system meet 
standards for all of types of conducted and radiated 
interference.  When one considers the function of an 
EMI filter, however, it is usually with respect to how 
well the filter prevents the equipment emissions from 
reaching the main power distribution system.  Figure 
1 shows a typical SMPS supplied load along with an 
external EMI filter and transient suppression circuit.  
The SMPS switching current, I1, is attenuated by 
both the built-in and external filters.  

Figure 1. Effect of the EMI Filter and Transient Suppression Functions. 

EMI Filter

Switch-Mode

Transient
LoadSuppression

Power
Source

Power Converter

t

Vbus
I1I2I3

I1
I2I3

Vbus'

t

IcmIcm-filtIcm-source

                                                           
1 For this reason, the terms “common-mode” and 
“normal-mode” noise are often used interchangeably. 
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TRANSIENT SUPPRESSION EMI AND TRANSIENT SUPPRESSION 
STANDARDS While EMI filtering is used to attenuate the electrical 

noise that results from the normal operation of 
electronic equipment, transient voltage suppression 
addresses the need to survive infrequent or 
intermittent disturbances that occur on the power 
distribution bus.  Such power disturbances are 
caused by the switching of large motors, engine 
starting, load transients, etc.  They are classified as 
one of three main types:  

Both EMI and transient suppression are addressed 
by a number of standards issued by different 
organizations around the world.  For EMI 
compliance these include the MIL-STD-461 
EMI/EMC standard for the US military, RTCA DO-
160D for civilian aircraft, and DEF STAN 59-41 for 
United Kingdom Ministry of Defense applications.  
Standards that address transients and bus 
characteristics include MIL-STD-704, MIL-STD-
1275, DO-160, and DEF STAN 61-5. 

 
1) voltage ripple 
2) voltage surges, and   
3) voltage spikes.   In light of the many standards that apply to EMI 

compliance and transient suppression, there is good 
reason to approach the design of a power system by 
meeting the strictest of the standards wherever 
possible.  Such a “design once, deploy worldwide” 
approach maximizes the return on development 
costs and allows for designs that can meet a wider 
range of end applications.  For example, a design 
that meets MIL-STD-704A specifications for input 
voltage bus characteristics will usually meet all 
requirements up to MIL-STD-704E. 

 
Voltage ripple refers to the variation of the input 
voltage about a nominal DC input voltage.  Surges 
result from load transients on the power distribution 
bus and generally last on the order of several 
milliseconds to 100mS.  Spikes, on the other hand, 
are generally caused by the switching of reactive 
loads, which induces relatively high-frequency, high-
voltage oscillations that last for less than 5mS.   
 
The role of a transient suppression circuit is to 
protect the EMI filter and in turn the downstream 
circuitry from damage due to such transients. Figure 
1 shows an input bus voltage, Vbus, with an input 
surge superimposed on the nominal DC level.  The 
transient suppressor clamps the input voltage to a 
level that is safe for the EMI filter and downstream 
converter, shown as Vbus in Figure 1.  In this way, 
the transient suppression function is similar to the 
EMI filter’s susceptibility function: they both protect 
the load equipment from disturbances that originate 
on the power distribution bus. 
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TYPICAL DISCREET EMI/TRANSIENT 
SUPPRESSION SYSTEMS: 
The block diagram in Figure 1 shows the basics of a 
discreet system for transient suppression and EMI 
filtering.  The specific requirements of the different 
standards must be addressed through the design of 
each section of the system.  Figure 2 shows how the 
functional blocks of Figure 1 can be  

implemented in a typical power system.  The 
transient suppression function uses a linear 
regulation function that is switched into the circuit 
when the input voltage exceeds a particular value.  
When the linear regulator is functioning, the output 
of the transient suppression circuit is clamped at a 
regulated value and the difference between the input 
voltage and the clamp voltage is dropped across the 
series pass element of the linear regulator. 

 

Figure 2. Transient Protection and EMI Filter Discreet Solution Block Diagram. 

EMI Filter
Switch-Mode

Load
Power
Source

Power Converter

Linear Regulator

Vsense/ControlTransorb

Since the power drawn from the source is assumed 
constant, the dissipation in the linear regulator can 
be quite high, and this limits the duration of the input 
transient that can be blocked by the transient 
protection module.  In order to protect the transient 
protection module, either the input voltage must be 
limited in time and amplitude or the load must be 
shut down.  The specific performance requirements 
of the transient specification will dictate the size and 
power ratings of the transient linear regulator.  The 
transorb element shown in the front of the transient 
protection circuit protects the circuitry from short 
duration, limited energy spikes.  The transorb 
voltage must be low enough to provide adequate 
protection from high-voltage spikes, but must not be 
so low that longer duration overvoltage conditions 
damage the transorb itself. 
 
The EMI filter is generally composed of several 
stages of LC filtering as well as capacitance from 

each rail to chassis ground.  The LC stages provide 
differential-mode filtering while the input common-
mode choke and output common-mode capacitors 
determine the filter’s common-mode filter 
performance.  The transient protection circuitry is 
placed in front of the EMI filter.  In this way the EMI 
filter components are protected from the input 
transient spikes and surges and the EMI filter can be 
designed to filter the specific load requirement. 
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A further complicating issue for EMI compliance 
design is that not all standards measure the same 
characteristic in the same way.  For example, MIL-
STD-461C measures input conducted emissions 
using a current probe and states the emissions in 
terms of dBA but MIL-STD-461E uses an input line 
impedance stabilization network (LISN) and 
measures noise in terms of dbV.  DEF-STAN 59-
41, on the other hand uses a current probe and 
specifies the emission levels in terms of dBA, like 
461C, but also uses an input LISN like that used in 
461E.  For this reason, it is necessary to specify the 
test method used to state the emission levels.  
 

EMI/TRANSIENT SUPPRESSION 
DESIGN SOLUTIONS 

PLAN FOR WHERE YOUR DESIGN WILL BE 
USED 
One of the key aspects of successful EMI and 
transient suppression system design is to plan from 
the outset for the specific needs of the end market 
the product will serve.  A design that is meant only 
for the US market may take a very different 
approach than one intended for Europe or Asia.  
While most of the EMI and transient standards have 
similar roots—and some are nearly identical in many 
respects—it is best to work directly with the 
specifications for the target market.  Note also, 
however, that the military market is different from the 
commercial market in that specific performance 
criteria are often left to the discretion of the program 
management team.  This adds another level of 
difficulty in that some programs may, for example, 
require that circuitry operate through particular surge 
voltages whereas others will allow equipment to shut 
down and recover for the same input condition.  The 
designer must make sure that such specific 
operating requirements are clear early in the design 
process. 

UTILIZE PACKAGED SOLUTIONS THAT 
ADDRESS YOUR NEEDS 
There is considerable work involved in meeting the 
various EMI and transient suppression requirements 
spelled out by the different worldwide agencies.  
This filter design task is often accomplished through 
the use of discrete filters and one-of-a-kind designs.  
However, packaged filter solutions that are designed 
to operate with specific power converters can 
significantly reduce the time required to achieve a 
compliant system.  In addition, the packaged filter 
solution can be procured as a single unit, thereby 
reducing parts count and simplifying the qualification 
process. The performance of packaged solutions 
can generally be determined ahead of time and this 
can increase confidence that a given solution will 
work for a particular application.  Figure 3 and 
Figure 4 show the conducted EMI and transient 
performance of VPT’s DVMN EMI filter/transient 
suppression module.  This type of information is 
generally available from module vendors for a 
variety of application conditions.  In addition, 
application notes and application specific information 
is available that aids in the use of the packaged filter 
module for specific situations not covered by the 
standard datasheet.  

 

UNDERSTAND HOW EMI AND TRANSIENT 
VOLTAGE TESTS ARE PERFORMED 
One of the main functions of the various EMI and 
transient voltage standards is to establish a common 
technique for the measurement and characterization 
of EMI performance.  Such standards are required in 
order to make EMI characteristics reproducible from 
one test lab to another.  However, while test 
conditions are designed to simulate the actual 
installation environment, the correlation between 
results in the test lab with those in the field is often 
difficult to establish.    
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Figure 4 – Transient Performance of a 
Packaged DVMN28 EMI Filter/Transient 
Suppression Module with DV200-2812D 
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Figure 3 – MIL-STD-461C  
DV200-2812D With DVMN28 EMI Filter 
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CONCLUSION 
EMI filtering and transient suppression are needed 
in military systems to ensure that  
 

1) the various electrical components do not 
generate excessive electrical disturbances 
that will impact other equipment, and 

2) all electrical components attached to the 
power bus can tolerate and/or operate 
through the power bus disturbances that are 
typical for given operating environments.   

 
Several different sets of EMI and voltage transient 
specifications have been established over the years 
to address these requirements.  In some cases the 
standards from the various agencies are very similar 
and in other cases they are quite different either in 
the methods used to test the equipment for 
compliance or in the actual levels of the interference 
signals.  Solutions that meet as many of the 
performance standards as possible result in 
hardware that can be used in a variety of locations 
worldwide.  The designer must realize, however, that 
a design that meets the requirements of many 
different specifications is usually over-designed (and 
therefore more expensive, larger and heavier) for 
some applications.  It is therefore necessary to trade 
off the overall performance of a system with the 
specifics of each application and the schedule 
requirements of the project.  Nonetheless, packaged 
EMI/Transient suppression modules tailored for the 
load converters they supply can offer a significant 
advantage in addressing the conflicting needs for 
rapid system development, wide-ranging end use 
and efficient packaging. 
 
 

ADDITIONAL INFORMATION 
For additional information on EMI and transient 
voltage spike suppression, or to learn about VPT’s 
products for EMI and voltage spike suppression, 
contact VPT at 425.487.4850 or sales@vpt.com. Or, 
visit VPT at www.vpt-inc.com. 
 
Dr. Glenn Skutt is the Vice President of Technology 
for VPT, Inc. 
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Thermal Considerations for Hybrid DC-DC 
Power Converters 
 
Sam Wood and Steve Butler, VPT Inc 

INTRODUCTION  
Hybrid DC-DC converters such as VPT’s DV Series are usually rated for the full military temperature range 
of -55ºC to +125ºC and can be operated at full rated power within that range as long as the power 
dissipation and temperature rise is properly addressed. DC-DC power converters always have an efficiency 
less than 100% and therefore always waste a percentage of their input power. This wasted power is 
dissipated as heat and will cause the temperature of the DC-DC converter to rise above the ambient system 
temperature. The temperature rise of the DC-DC converter must be considered during the system 
mechanical and thermal design to ensure the converter does not exceed its maximum rated operating 
temperature.   

CHARACTERISTICS OF HYBRID PACKAGING 
Hybrid packaging technology uses thick film conductors, bare semiconductor die and high thermal 
conductivity materials to achieve high temperature operation. A diagram of the typical hybrid package is 
shown in Figure 1. In its basic form, the bare silicon die is mounted to a ceramic substrate, usually Al2O3 
(alumina), which is mounted to the metal package, usually steel or Kovar. Power is dissipated in the 
semiconductor die, which may be an IC, power transistor, or power rectifier. The die has a maximum 
semiconductor junction operating temperature, typically 150ºC or 175ºC, as specified by the manufacturer.  
 

CERAMIC SUBSTRATE
DIE

CASE  TEMPERATURE  
 

Figure 1. Internal Hybrid Construction 
 
The semiconductor junction temperature inside the hybrid, Tj, is determined by the following formula: 
 

Tj = Tcase + T                (1) 
 

 T = Pd · jc                 (2) 
 
Tcase is the case temperature of the hybrid; T is the temperature rise from junction to case; Pd is the 
power dissipated in the die; and jc is the thermal resistance from the junction to the case. jc is the sum of 
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any intermediary thermal resistances, in this case the ceramic substrate, the attachment materials, and the 
case itself.   
 

THERMAL RESISTANCE CALCULATION 
The thermal resistance  for any material can be calculated according to the formula: 

AK

x


        (3) 

where A is the cross sectional area normal to the direction of the heat flow, x is the distance that the heat 
travels, and K is the thermal conductivity of the material. For example a 0.5” tall aluminum heat spreader 
with dimensions 3” x 1.5” which could be used under a side leaded hybrid package has a thermal resistance 
of: 

W

C

inin
Cin

W
in q




�

 028.0
5.10.3957.3

5.0
              (4) 

The thermal conductivity of aluminum is 3.957W/in-C. From (2), each Watt of power dissipated through this 
aluminum block causes a temperature rise across the block of 0.028°C. 

DC-DC CONVERTER APPLICATION 
From Figure 1, it is apparent that the thermal path of the hybrid is entirely through the bottom of the package. 
The operating temperature is specified, and must be measured, on the bottom surface of the case. The lid 
offers very little path for heat transfer. Any temperatures measured on the lid will give inaccurate results and 
any heatsinking added to the lid will have only minimal effect. The system thermal design must allow for the 
primary thermal path through the bottom of the package. 
 
The case temperature will always be slightly higher than the heatsink or ambient temperature due to the 
power dissipated in the hybrid and the thermal resistance of the assembly. Case temperature cannot be 
assumed to be equal to the heatsink or ambient temperature. This wrong assumption is the cause of many 
system thermal problems. Proper system design will allow high system temperatures, in excess of 100ºC, 
yet maintain hybrid component temperatures well below 12ºC.  
 
If the case of the hybrid is maintained below +125ºC, the internal semiconductor junction temperatures will 
remain at safe levels, typically between 130º and 140ºC, well below their maximum ratings. If the output 
power of the hybrid is reduced, it is possible that the maximum allowable case temperature can be 
increased further without increasing the internal junction temperatures. Consult the hybrid manufacturer for 
details.  
 
Although hybrid DC-DC converters can be operated up to +125ºC, reliability can be increased by operating 
them at a lower case temperature. Every electronic component has a failure rate which is in theory related to 
its operating temperature. Lowering the operating temperature of the hybrid by 5°C can result in a 10-20% 
increase in MTBF according to MIL-HDBK-217 type calculations. In general the system design should 
attempt to reduce thermal resistances and minimize the temperature rise between the DC-DC converter and 
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the system ambient. For maximum reliability, the DC-DC converter should be operated as close as possible 
to the ambient temperature rather than near its maximum operating temperature. 

CONSIDERATIONS FOR PROPER MOUNTING 
DV series DC-DC converters are typically used in applications where the dominant mode of heat transfer is 
conduction.  Any radiation or convection cooling is usually neglected in the thermal analysis. Lower power or 
high efficiency hybrids can often be mounted without a heatsink or rely on the PCB for heatsinking. On the 
other hand, higher power hybrids will usually require a low thermal resistance connection to a substantial 
heatsink, such as a system chassis. 
 
Aluminum is typically used for a heatsink or heatspreader material, since it has high thermal conductivity, 
low weight and is easily machined. A thermally conductive gap filler material should be used between the 
mounting surface of the hybrid and the heatsink. This gap filler is typically a thermal pad, thermal grease, or 
adhesive. It will fill any surface irregularities and decrease the thermal resistance of the interface. Materials 
are available from various manufacturers with various properties: thickness, hardness, dielectric breakdown, 
adhesive, outgassing, etc.  
 
The DC-DC converter should be mounted securely to the heatsink for good thermal conductivity. A flanged 
package, adhesive, or a mounting strap is recommended for best performance. Some gap filler materials 
require adequate mounting pressure to maintain good thermal performance. Solder connections to the pins 
are usually not sufficient if a good thermal interface is required. 

DETERMINING THE CASE TEMPERATURE 
The operating temperature of the hybrid should be verified by both analysis and measurement. For design 
purposes the operating temperature can be calculated using computerized finite element analysis methods 
or a simple thermal resistance model. A thermocouple mounted on the baseplate of the hybrid in the actual 
system is a good method of verification but usually must wait until late in the development cycle. Basic 
thermal resistance calculations, although approximate, are a good design tool early in the development 
cycle before full system thermal models are developed. 
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Figure 2.  Hybrid DC-DC Converter Mounted to a Metal Heat Spreader. 
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Figure 3.  Mechanical Stackup and Thermal Resistance Model for DVFL. 
 
Figure 2 shows a side-leaded power hybrid mounted directly to a heatspreader. Figure 3 shows the 
mechanical stackup and equivalent thermal resistance model, assuming the heatspreader is mounted to a 
chassis with a known ambient temperature. 
 
The case temperature of the hybrid is calculated similarly to (1) and (2):  
 

    Tcase = Tamb + Pd ·       (5) 
 
Tamb is the known ambient temperature of the system chassis. Pd is the total power dissipation of the 
hybrid. It can be calculated from the output power and efficiency of the hybrid. The efficiency can be 
measured or read from the datasheet. The total thermal resistance  is the sum of the all intermediate 
thermal resistances from the hybrid to the ambient, in this case the thermal pad and the heat spreader. The 
thermal resistance of the thermal pad can be read from the manufacturers datasheet. The thermal 
resistance of the heatsink can be obtained from its manufacturer or calculated according to equation (3). 
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The power dissipated internal to the hybrid can be assumed to be spread evenly across its baseplate, so the 
area in (3) would be the area of the hybrid baseplate, not the entire area of the heat spreader. If the heatsink 
is unusual or nonrectangular in shape, its thermal resistance can be approximated by breaking it up into 
rectangular blocks which are in series with respect to the heat flow. The thermal resistance of each block 
can be calculated individually and summed to obtain the total thermal resistance. 
 
For this example: the ambient temperature is 70ºC; the power dissipated for the DVFL2815S hybrid DC-DC 
converter at 28V input; full load is 30W; the thermal resistance of the thermal pad TP-001 is 0.06°C/W. The 
aluminum heat spreader is 0.5” thick. From (4) the thermal resistance of the heat spreader is 0.028°C/W and  
from (5) the case temperature of the DVFL hybrid is: 
 

Tcase = 70C + 30W · (0.06C/W + 0.028C/W) = 72.64C             (6) 
 
This configuration with the hybrid mounted directly to a heatsink will usually result in the lowest possible 
operating case temperature. It can be applied to down-leaded type packages by adding clearance holes in 
the heatsink for electrical connections to the pins. 

“DEADBUG” STYLE MOUNTING  
Figure 4 shows an example of “deadbug” style mounting for a power hybrid with a flanged package. This is a 
common mounting configuration for severe vibration environments. Electrical connections to the pins can be 
made with discrete wires or a flexible or rigid printed circuit board.  

 
Figure 4.  “Deadbug” Style Mounting for Downleaded Flanged Units. 
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Figure 5. “Deadbug” Thermal Model. 
 
In this case, heat is transferred only through the mounting flanges. The maximum temperature is assumed 
to be in the center of the hybrid and there is an additional thermal resistance and temperature rise from the 
center to the mounting flange. For this configuration since power is dissipated across the surface of the 
baseplate, finite element methods can be used to obtain an effective thermal resistance, R-deadbug, from 
the center of the package to the flange, as shown in Figure 6. This effective thermal resistance will give a 
valid hot spot case temperature when used in conjunction with the total power dissipation of the hybrid. This 
effective thermal resistance can be obtained from the manufacturer. For reference, R-deadbug = 6°C/W for 
VPT’s DVTR flanged package. 
 
The hot spot temperature in the center of the hybrid is given by (7) where each flange is held at the same 
temperature, Tflange. The power dissipated, Pd is divided by 2 since there are two parallel thermal paths, one 
to each flange.  
 

deadbug
dP

flange
TcaseT 

2
               (7) 

 
The “deadbug” mounting method will usually result in higher case temperatures than the direct heatsink 
configuration of Figure 2. 

“DEADBUG” STYLE MOUNTING WITH HEAT SPREADER  
For applications with high power dissipation or high ambient temperature, the case temperature of the hybrid 
can be lowered by adding a heat spreader to the basic “deadbug” mounting configuration, as shown in 
Figure 6. The heat spreader should have a thermal conductivity greater than that of the hybrid package. For 
example, for a cold rolled steel package, an aluminum heat spreader could be used with a thickness twice 
the thickness of the hybrid package. To be effective, the spreader must clear the electrical pins and maintain 
thermal contact along its entire length; a thermally conductive adhesive is recommended. 
 

 
 

Figure 6.  Heat Spreader Attached to Baseplate to Reduce Thermal Resistance. 
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Figure 7. Thermal Model for “Deadbug” Mounting with Heat Spreader. 
 
Again using finite element methods, an approximate thermal resistance model can be derived for this 
configuration. The thermal resistance of the heat spreader can be assumed to be in parallel with the 
effective thermal resistance of the package with an additional factor of 2. This additional factor was derived 
through finite element modeling to account for the fact that heat is actually transferred to the heat spreader 
along its entire length, instead of simply at the center of the hybrid. The thermal resistance of the spreader is 
calculated from (3) for heat flow along its length, where x is the distance from the center of the package to 
the center of the flange. Using the formula for parallel resistors, the case temperature of the hybrid would be: 
 

2/

11
1

2

spreaderdeadbug

dP
flangeTcaseT




                         (8) 

 
Note that -spreader is divided by 2 as mentioned above. It is apparent that this configuration with the heat 
spreader (8) will always result in a lower temperature case temperature than the previous configuration 
without the heat spreader (7). The thermal resistance of the heat spreader must be low enough to have a 
significant impact; it must be made of a high thermal conductivity material and have adequate size. 

PCB MOUNTING  
Lower power hybrids can often be mounted directly to the circuit board or PCB as shown in Figure 8. Good 
thermal contact should be maintained between the hybrid and the board. An adhesive is often used. 
Mounting flanges or a mounting strap across the top of the hybrid can also help maintain good thermal 
contact. The thermal resistance of the PCB should be calculated lengthwise through the PCB material from 
the center of the hybrid to the mounting locations of the PCB using (3). The case temperature can be 
calculated from (5). Typical PCB materials are not good thermal conductors. Copper planes are often 
employed to improve thermal conductivity along the length of the PCB. Likewise, thermal vias are used to 
improve thermal conductivity through the PCB, usually under the hybrid or at the board mounting locations. 
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Figure 8.  Small Hybrid Mounted to a Circuit Board. 

 

PCB MOUNTING WITH HEAT SPREADER  
When the PCB alone is not sufficient to carry heat away from the hybrid, a heat spreader can be added to 
the assembly as shown in Figure 9. In this case, the thermal path through the PCB can usually be ignored 
and the case temperature of the hybrid can be calculated directly from (5). Additionally, intentionally isolating 
the thermal spreader and hybrid from the PCB can serve to lower the temperature of the PCB and 
surrounding components. 
 

 
 

Figure 9.  Converter/Heat Spreader/PCB Assembly. 
 
Another option is to cut a hole in the PCB, allowing a heat spreader to protrude up and make contact with 
the base of the hybrid. The mechanical mounting should again be sufficient to ensure good thermal contact 
between the hybrid and the heat spreader. 

222 223



VVPPTT,,  IINNCC..                    TTEECCHHNNIICCAALL  AARRTTIICCLLEE  
VPT, Inc.    11314 4th Ave. West, Suite 206    Everett, WA 98204     425-353-3010    www.vpt-inc.com 

 

CONCLUSION  
Proper system thermal design is necessary to allow hybrid DC-DC converters to operate reliably over the full 
military temperature range. To ensure maximum ratings are not exceeded, it must be recognized that the 
hybrid operating temperature will be greater than the ambient or heatsink temperature. The hybrid operating 
temperature is specified at the bottom center of the baseplate. It can be determined either by analysis or 
measurement. Knowing the actual temperature will allow accurate reliability calculations and proper 
tradeoffs between design complexity and reliability. 
 
ADDITIONAL INFORMATION 
For additional information on designing power systems for low voltage applications or VPT products, contact VPT: 
 

Phone  425.353.3010 
E-mail:  vptsales@vpt.com.  
Web:  www.vpt-inc.com. 
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