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IP54 Version 

IP67 Version 

 

3kW and 4.2kW High to Low Voltage DC/DC Converter 
 
Description: 
Green Watt/Powerland’s 3-4.2kW Falcon Series DC/DC power supplies for 27.5V and 50.4V output EV 
systems with Li-Ion batteries are designed with extended protection functions, next-generation 
semiconductor power devices, and superior thermal management. It is the industry’s first DC/DC power 
supply design covering the full input voltage range perfectly fitting a wide variety of on-board electric 
vehicle applications, for example, air conditioning systems.  
 
 
Features:  
 

• High DC Input Voltage Coverage from 280 to 900VDC 
• Ultra-high Efficiencies up to 96% 
• Designed with Next-Generation Semiconductors 
• High Power Density and High Maintainability 
• Advanced EMI Design 
• CAN Communication 
• All-Around Protections: OVP, OCP, SCP, OTP 
• Max. Case Temperature @ 85oC 
• Flexible Cooling options: -40 to 85oC operation  

with Natural/Cold-plate Cooling (3kW) or  
Water-Cooling (4.2kW model)  

• Optimized for Variable Motor Loads of  
EV Air Conditioning System 

• IP67/IP54 Ingress Protection 
 
 
 

 
Model Selection Table: 
 

 
* Contact factory for availability or a different output voltage.  

Input Voltage 
Range 

Output 
Power 

Output Voltage Maximum Output 
Current 

IP 
Rating 

Model Number  
(Factory numbers) 

280~880VDC 3000W 
27.5V 110A IP67 

EVD-590-3000A-28 
(PLD3000-EVDYL02A-27) 

48V 62.5A IP54 
EVD-590-3000-48-DP 

(PLD3000-EVDYL02-48-DP) 

490~900VDC 4200W 50.4V 84A IP67 EVD-590-4200A-50* 
(PLD4200 EVDYL02A-48) 
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Specifications: 
 

Model Number EVD-590-3000A-28 
[PLD3000-EVDYL02A-27] 

EVD-590-3000-48-DP 
[PLD3000-EVDYL02-48-DP] 

EVD-590-4200A-50 
[PLD4200-EVDYL02A-48] 

Input Spec. Min Typ Max Min Typ Max 
Input Voltage DC 280V * 540V 880V * 490V 650V 900V 
Input Current   12A rms   10A rms 
Input Power   3600W    
Efficiency typ.  95% 93.5%   96%  
Auxiliary input** 18~32V (24Vn, 1.5A max) 9~18V (12Vn, 2A max) 

Output Spec.  
Output Voltage 27.5V (24V*) 48V 35V 50.4V 52V 
Output Current 0-110A 62.5A 8A  84A 
Output Accuracy ±0.5V  
Output Power 3000W  
Line Regulation ±1% @ 50% Load, 380~880Vdc input ±1% @ 50% Load, 490~900Vdc input 
Load Regulation ±1% @ 540Vdc input, 0-100% load ±1% @ 650Vdc input, 0-100% load 

Load Step deviation ±5% (25-50-25%/50-75-50% @ 0.1A/us) 
≤10ms Recovery time 

±10% (25-50-100% @ 0.1A/us, 4700uF) 
≤1000ms Recovery time 

Turn on delay ≤ 3s after CAN or PSON signal is applied ≤ 3s after CAN or PSON signal is applied 
Turn-on Overshoot ≤ 10% @ 540Vdc input & ≥ 50% Load ≤ 5% @ 650Vdc input & ≥ 50% Load 
Stand-by current ≤ 10mA @ 880Vdc Input & Stand-by Mode ≤ 1mA @ 900Vdc Input & Stand-by 
Ripple and Noise  500mVp-p *** 1000mVp-p *** 500mVp-p *** 
Communication CAN CAN  
On/Off Control** Yes Yes  

 

* For output derating at Vin 280-380V see derating curves. Max input 900V without damage. 
** Aux input required to start the converter. Output On/Off controlled by “PSON” or CAN communication (PSON has priority). 
*** 20MHz BW, 0.1uF X7R MLCC + 10uF e-Cap 
       
 

Environmental 3kW 4.2kW 

Operating Temperature -40°C to +75°C Baseplate, see derating for 
Vin <380V, Ta >75°C 

-40°C to +85°C Ambient,  
+65°C Baseplate, see derating for 

Coolant >55°C, Ta >85°C 

Storage Temperature -40°C to +95°C 

Relative Humidity ≤95% RH (non-condensing) 
Altitude / Air pressure Sea level to 2000m / 70 ~ 106kPa 

Ingress Protection IP67/IP54 for enclosure, high-voltage input connector up to IP69K 
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All protection features are latched by MCU. Reset via CAN or PSON signal (3kW) and wakeup signal (4.2kW). 
 

I/O Protection  3kW 4.2kW 
Input Over-voltage 
Protection 

OFF: Vin >920VDC (±20V) 
ON:  Vin <880VAC (±20V) 

OFF: Vin >930VDC (±15V) 
ON:  Vin <900VAC (±15V) 

Input Under-voltage 
Protection 

OFF: Vin <250VAC (±15V) 
ON:  Vin >260VAC (±15V) 

OFF: Vin <470VAC (±20V) 
ON:  Vin >490VAC (±20V) 

Output Over Voltage  OFF: 33Vout (±2V)  OFF: 57.6Vout (±2V) OFF: Vout >60VDC (±3V). Latching,  
wake-up to restart after fault is removed. 

Output Under Voltage  OFF: 20Vo (±2V), ≥1s OFF: 24Vo (±2V), ≥1s OFF: Vout <30V (±2V), ≥1sec 

Output Current Limit  OFF: Iout >115A (±5A) OFF: Iout >62.5A (±5A)  

Output Short Circuit 
Protection 

OFF: Iout >115A (±5A) 
& Vo ≤15V for ≥ 2sec 

OFF: Iout >75A (±5A) 
& Vo ≤30V for ≥ 2sec 

No component damage. Latching, restart with 
wake-up to restart after fault is removed. 

Reverse Polarity  The converter self protects with no output when the battery polarity is reverse connected 

Over Temperature 
Protection 

 OFF: NTC >130 oC (±5 oC)  
ON:  NTC <85 oC (±5 oC) 

OFF: Tbase >70 oC (±5 oC)  
ON:  Tbase <50 oC (±5 oC) 

CAN Communication  The DC/DC is designed with CAN communication 

Fault Log Last 5 faults can be recorded in the EEPROM. 

 
 

Mechanical 3kW 4.2kW 

Case Size 258.5 x 164.3 x 54.5mm  
(main case, no connectors) 

326 x 182 x 75 mm  
(main case, no connectors/water inlet) 

Unit Weight ~4kg 

Vibration Sine sweep: 10-55Hz, 0.35mm  
Velocity change: 10m/s2: X, Y, Z ISO 16750-3 Sec. 4.1.2.4 

Shock TBC  

ISO 16750-3 Sec. 4.2.2 and IEC60068- 2-27 
Acceleration: 30G peak 

Duration: 11 milliseconds 
Impacts: 10 shocks per direction, 3 axes 

 
 

Safety & EMC 3kW 4.2kW 
Isolation Test Voltage, 

duration 60s max 

Prim. to Sec.: 3500VDC / <10mA  
Prim. to Earth: 2000VDC / <10mA 

Sec. to Earth: 500VDC / <10mA 

Prim. to Sec.: 4250VDC / <3mA  
Prim. to Earth: 3000VDC / <3mA 

Sec. to Earth: 750VDC / <3mA 

Insulation Resistance I/O and I/Case >20MΩ @ 500Vdc 

ESD Air / Contact ±8kV / ±6kV (case to Input/output/signal)  ±15kV / ±8kV (case to Input/output/signal) 

EMC, RE/CE EN55025/GB18655, class 3 (system level test)  TBC 

Immunity 
95/54/EC (1995)/ GB/T 17619-1998 (system 

level test)  TBC 
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Output Derating over Input Voltage and Temperature (3kW) 
 
 

Low input voltage 280~380Vdc:  
 
Part number EVD-590-3000A-28 and  
EVD-590-3000-48DP have a maximum  
baseplate temperature derating 
from 85°C to 70°C at low input voltage 
between 280~380Vdc.  
 
 
 
 
Output Voltage Derating at low Vin:                                  Output Power Derating at low Vin: 
EVD-590-3000A-28: voltage derates to 24Vout                EVD-590-3000-48-DP power derates to 1920W. 
(optional power derating available on request)                                          
 
 
 
 
 
 
 
 
 
High Baseplate Temperature Derating: 
 
High Baseplate temperature derating 280~380Vdc 
 
EVD-590-3000A-28 voltage derates to 24Vout.               EVD-590-3000-48-DP power derates to 1920W. 
(optional power derating available on request)                     
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Mechanical Dimensions and Connector Info (3kW/24Vout):  
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Connector Information (3kW/24Vout): 
 

Connector 
Female Connector Model  

(installed in Converter) 

Male Connector Model 

 (Customer must purchase) 
Manufacturer  

Input Connector LP-20-J02SX-01-001 LP-20-C02PE-01-001   Cnlinko 

Signal Connector LP-20-J12SX-01-001 LP-20-C12PE-01-001   Cnlinko 

        
 
  

Auxiliary Power and Signal Pinout 
 

Function Pin No. Signal Notes 

Aux In* 
8 24V Aux Power Input 
6 24VGND Aux Power Input 

CAN 3 CAN-H CAN H Signal 
5 CAN-L CAN L Signal 

Control  
(On/off) 10 #PSON Power ON: LOW Resistance (<1k Ohm) to AUXin GND 

Power OFF: OPEN circuit (>1Meg Ohm) to AUXin GND 
 

* A 24V Aux in (3A max.) is required to start the DC/DC converter! 
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Mechanical Dimensions and Connector Info (3kW/48Vout):  
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Connector Information (3kW/48Vout): 
 

Connector Female Connector Model  
(installed in Converter) 

Male Connector Model 
 (Provided separately with unit*) 

Signal 
Connector 

 
Part NO.---PHDR-12VS 

Available on https://www.jst-mfg.com/product/detail_e.php?series=201 

 
Orientation of pinout looking at the front of the converter: 

  
 
 
 

Signal Port Pinout 
2.0mm pitch pins 

 
 

Auxiliary Power and Signal Port Pinout 
 

 

* A 24V Aux in (3A max.) is required to start the DC/DC converter! 
  

Function Wire 
Color Signal Pin 

No Wire Gauge Notes 

Aux In* Red 24V 5 UL 1007, 22AWG Aux Power Input 
Black 24VGND 7 UL 1007, 22AWG Aux Power Input 

CAN Yellow CAN-H 10 UL 1007, 22AWG CAN H Signal 
White CAN-L 8 UL 1007, 22AWG CAN L Signal 

Control  
(On/off) 

Blue #PSON 3 UL 1007, 22AWG Power ON: LOW Resistance (<1K ohm) to GND 
Power OFF: OPEN circuit (>1Meg ohm) to GND Blue GND 9 UL 1007, 22AWG 
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Mechanical Dimensions and Connector Info (4.2kW):  
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Connector Information (4.2kW): 
 
HV Input Connector: APTIV 35149836 

 

Function Pin No. Signal Notes 

Vin 1 +Vin Positive Input Voltage 
2 -Vin Negative Input Voltage 

HVIL 
3 HVIL High-voltage interlock signals 
4 HVIL High-voltage interlock signals 

 
 
 

Aux Power, Signal Connector: Cnlinko LP-20-J12SX-01-001 Female (Flange) 
 

Function Pin No. Signal Notes 

Aux In 
1 12V Auxiliary Power Input Positive 
2 12V GND Auxiliary Power Input GND 
3 Wake-up Wake-up signal 

CAN 
4 CAN-L CAN H Signal 
5 CAN-H CAN L Signal 

Control 
(On/off): 

7 Wake-up Output External wake-up output voltage 
8 Wake-up GND Wake-up GND 
9 Wake-up Input External wake-up input voltage 

 
 
 
Output Connector: Amphenol C40-738985-2YP3 

 

Function Pin No. Signal Notes 

Vout 
1 +Vout Positive Output Voltage 
2 -Vout Negative Output Voltage 
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