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CHAPTER 1: HFE1600 SERIES SPECIFICATIONS 
  

HFE1600 SERIES SPECIFICATIONS: HFE1600-12 HFE1600-24 HFE1600-32 HFE1600-48 

1 Rated output voltage V 12 24 32 48 

2 Output voltage set point V 12+/-1% 24+/-1% 32+/-1% 48+/-1% 

3 Output voltage range V 9.6~13.2 19.2~29.0 25.6~38.4 38.4~58 

4 Rated Output Current at Vin ≥ 170Vac             (*1) A 133 67 47 33 

5 Rated Output Current at 100 ≤ Vin ≤ 132Vac  (*1) A 100 50 37.5 25 

6 Rated Output Current at 85V ≤Vin < 100Vac   (*1) A Linear derating 1% per 1Vac from output current at 100Vac. 

7 Rated output power Vin ≥ 170Vac W 1596 1608 1504 1584 

8 Rated output power 100 ≤ Vin ≤ 132Vac W 1200 1200 1200 1200 

9 Rated output power 85Vac ≤ Vin < 100Vac W Linear derating 1% per 1Vac from output power at 100Vac. 

10 Input voltage / frequency range                   (*2)(*16) --- 85~265Vac continuous, 47~63Hz, Single phase. 

11 Maximum input current (at 115/230Vac)  A 12.4/8.1. 

12 Power Factor (Typ.) (at 115/230Vac) --- >0.99/0.98 at maximum output power. 

13 Efficiency at 75% rated load (Typ.)                    (*3) % 87/90 88/90 88/90 89/92 

14 Efficiency at 100% rated load (Typ.)                  (*3) % 87/90 87/90 87/90 88/91 

15 Inrush current                                                       (*4) A Less than 35. 

16 Hold-up time mS ≥ 10mS typical at 115/230Vac input, rated output voltage and less than 80% of rated load. 

17 Maximum line regulation                                    (*5) % 0.25 

18 Max load regulation                                             (*6) % 0.50 

19 Output Ripple and noise P-P       (*7) 0~+70°C mV 240 240 320 480 

-10~0°C mV 360 360 580 780 

20 Temperature stability --- 0.05% of rated Vout for 8hrs after 30min warm-up. Constant line, load and temp. 

21 Temperature coefficient of output voltage PPM/°C +/-200. 

22 Remote sensing                                                    (*8) --- Possible. Refer to Instruction Manual. 

23 Parallel operation                                                 (*9) --- Possible. Single wire current share, 5% accuracy of rated Iout, up to 10 units of the same voltage rating.  

24 Series operation --- Possible (with external diodes), 2 units. Refer to Instruction Manual. 

25 Over current protection 85V ≤ Vin < 132Vac --- Minimum 105% of rated output current. 

170V ≤ Vin < 265Vac --- 105~120% of rated output current.  

26 Over voltage protection                                    (*10) V Tracking OVP, range: 1.1xVout, accuracy: +/-3%, refer to Instruction Manual. 

27 Over temperature protection --- Inverter shut down method, automatic recovery. 

28 Remote On/Off control  --- Two complementary inputs. By electrical signal or dry contact. Refer to Instruction Manual. 

29 "DC OK" signal                                                    (*13) --- Tracking, On when Vout>90+/-5% of output voltage setting. 

30 Over-Temperature warning                             (*13) --- Refer to Instruction Manual. 

31 "AC FAIL" signal                                                  (*13) --- On when 85Vac<Vin<270Vac.  

32 Auxiliary power supply output                        (*11) --- 11.2~12.5V, 0.5A.  240mVp-p noise maximum. 

33 Vout programming by external voltage --- By 0~5V, equal to Vout min ~ Vout max. Refer to Instruction Manual. 

34 Vout programming by external resistor --- By 1Kohm potentiometer. Refer to Instruction Manual. 

35 Front panel indicators --- AC OK, DC OK/FAIL. 

36 I²C Interface --- Not available.  

37 Operating temperature                                     (*15) --- -10~+50°C: 100% load. 
+50°C to +60°C Derate 2%/°C of load. 
+60°C to +70°C Derate 2.5%/°C of load. 

38 Storage temperature --- -30~85°C. 

39 Operating humidity --- 10~90% RH, no condensation. 

40 Storage humidity --- 10~95% RH, no condensation. 

41 Cooling --- By internal Fans. Variable speed control based on ambient temp and power level. 

42 Vibration  --- Built to meet IEC60068-2-64 (Basic Transportation). 

43 Shock --- Built to meet IEC60068-2-27 (Basic Transportation). 

44 Conducted emission                                          (*14) --- Built to meet EN55032 Class B, FCC part 15 Class-B, VCCI Class-B. 

45 Radiated emission                                              (*14) --- Built to meet EN55032 Class A, FCC part 15 Class-A, VCCI Class-A. 

46 Immunity --- Built to meet IEC61000-4-2 (Level 2,3), 
-3 (Level 2), -4 (Level 2), -5 (Level 3,4), -6 (Level 2), -8 (Level 4), -11 

47 Applicable safety standards --- IEC 62368-1 UL62368-1 CSA22.2 No.62368-1 EN62368-1. 

48 Withstand voltage Input-Output: --- 3000Vrms, 1min.   

Input-Ground: 2000Vrms, 1min.  

Output - Ground: 500Vrms, 1min.  500Vrms, 1min.  500Vrms, 1min.   2250Vdc, 1min.  

49 Isolation resistance --- More than 100Mohm at 25°C and 70% RH. Output-Ground: 500Vdc. 

50 Leakage current                                            (*12)(*16) mA Less Than 0.75/1.5 at 115/230Vac range. 

51 Weight  (Typ.) Kg Max. 1.55. 

52 Size (W*H*D) --- 85x41x300mm. Refer to Outline Drawing. 
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Notes:             
*1 Refer to Figure 1. 
*2 For cases where conformance to various safety standards (UL, EN etc.) is required, to be described as 

100-240Vac (50/60Hz). 
*3 At 115/230Vac, 25˚C ambient temperature. 
*4 Not applicable for the noise filter inrush current less than 0.2mS. 
*5 From 85~132Vac or 170~265Vac, constant load. 
*6 From No-load to Rated load, constant input voltage. Measured at the sensing point in Remote sense. 
*7 Measured with JEITA-RC9131A 1:1 probe with 2x270uF electrolytic capacitors and 1uF film capacitor on the 

output, 20MHz B.W. When Power Supplies are installed in HFE1600-S1U shelf, measured with 1uF film 
capacitor on the output terminals of the HFE1600-S1U. 

*8 Voltage drop on load wires: HFE1600-12: 0.25V/wire; HFE1600-24: 0.5V/wire; HFE1600-32: 0.75V/wire; 
HFE1600-48: 1V/wire.         

*9 Accuracy applicable for load current > 50% of rated output current. Derate maximum output power by 5%. 
*10 Inverter shut down method. Reset by AC voltage recycle or by On/Off control. 
*11 Measured with JEITA-RC9131A 1:1 probe with 470uF electrolytic capacitor and 0.1uF film capacitor on the 

output, 20MHz B.W. Capacitors are not required when the Power Supply is installed in HFE1600-S1U shelf. 
*12 Measured according to UL, EN method at 60Hz, 25˚C ambient temperature. 
*13 Open collector signal. Maximum sink current: 10mA, maximum voltage 15V. 
*14 HFE1600 series considered as professional equipment and not intended for sale to general public. 
*15 Refer to Output Power vs. temp derating figure A, B, C (Paragraph 1.2). 
*16 Possible to operate at input frequency 400Hz +/-10%, leakage current would increase to 6mA/12mA at     

115/230Vac, Power factor would decrease. 
However the operation of the power supply is normal. Safety certification is for frequency range 47~63Hz only. 
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1.1 HFE1600 rated output Current and Voltage versus Line Voltage. 

 
Figure 1–1: HFE1600-48 

 
Figure 1–2: HFE1600-32 

 
Figure 1–3: HFE1600-24 

 
Figure 1–4: HFE1600-12 
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1.2 HFE1600 Output Power vs. Temp derating. 

 
Figure 1–5: Output Power at temp -10~50°C. 

 
 

 
 

 
Figure 1–6: Output Power derating at temp 60°C. 

 
 
 
 

 
Figure 1–7: Output Power derating at temp 70°C. 
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1.3 HFE1600 Outline Drawing 
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1.4 Rear Panel IN/OUT Connector Pins Function Description 
 

Pin # Function Description Referenced to 
A1~A5 -V Main Negative Output Voltage.  

A6~A10 +V Main Positive Output Voltage.  
B1 SIGNAL RETURN Return for the following control signals: ENABLE, INHIBIT; 

Supervisory signals: TEMP ALARM, AC FAIL, AUX, DC OK and PS EXIST. 
PMBus signals: SCL, SDA and SMB ALERT. 
SIGNAL RETURN and mentioned signals are isolated from the output terminals 
and -SENSE. 

 

B2 PS EXIST Indicates that Power Supply module is inserted into the shelf. "Active Low". SIGNAL RETURN 
B3 +12V AUX OUT 11.2 ~ 12.5V Auxiliary Voltage Output. Maximum load current is 0.5A. 

This output has a built in O-Ring diode. 
Not affected by the INHIBIT/ENABLE signal or any other fault. 

SIGNAL RETURN 

B4 -SENSE Negative sense. 
The -SENSE signal should be connected to -V on Power Supply or Load side. 

-SENSE 

B5 NOT 
CONNECTED 

 -SENSE 

B6 CURRENT 
SHARE 

Current sharing signal should be connected when Power Supplies are connected 
in parallel, to allow accurate current share between units. 

-SENSE 

B7 (short pin) ENABLE Turns ON the main output by electrical signal or dry contact. 
ON: 0~0.6v or short; OFF: open. 

SIGNAL RETURN 

B8 VOLTAGE 
PROGRAMMING 

Input 0~5V. Provides Vout programming by Voltage. 
Refer to Section 3.2.5 and Section 3.2.6. 

-SENSE 

B9 +SENSE Positive sense. 
The +SENSE signal should be connected to +V on Power Supply or Load side. 

+SENSE 

B10, B11 NOT 
CONNECTED 

  

B12 INHIBIT Turns OFF the main output by electrical signal or dry contact. 
OFF: 0~0.6v or short; ON: open.  
Requires the "ENABLE" signal to be connected to "Signal Return" 

SIGNAL RETURN 

B13, B14 NOT 
CONNECTED 

 SIGNAL RETURN 

B15 DC OK DC OK signal. LOW when the output voltage is higher than 90% ± 5% of set Vout. 
Open collector type (15V, 10mA). 

SIGNAL RETURN 

B16, B17 NOT 
CONNECTED 

 SIGNAL RETURN 

B18 TEMPERATURE 
ALARM 

TEMP ALARM signal. LOW when the internal temperature is within safe limit; 
HIGH approx. 10°C below Thermal shut down. Open collector type (15V, 10mA). 

SIGNAL RETURN 

B19 +5V 5V fix output voltage -SENSE 
B20 NOT 

CONNECTED 
 SIGNAL RETURN 

B21 AC FAIL AC FAIL Signal; LOW when the input voltage is 85Vac<Vin<270Vac; HIGH when 
the input voltage is 85Vac>Vin or Vin>270Vac. Open collector type (15V, 10mA). 

SIGNAL RETURN 

C1 (long pin) PROTECTIVE 
GROUND 

AC GROUND. Refer to Section 2.1 for Safety Instructions.  

C2 (long pin) AC NEUTRAL AC NEUTRAL. Refer to Section 2.1 for Safety Instructions.  
C3 (long pin) AC LINE AC LINE. Refer to Section 2.1 for Safety Instructions.  

Table 1-1: Rear panel IN/OUT pins 

 

 
Figure 1–8: IN/OUTPUT CONNECTOR POSITRONIC P/N: PCIM34W13M400A1/AA 
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CHAPTER 2: SAFETY APPROVALS  
UL62368-1 and CSA22.2 No.62368-1 - UL Recognized. C-UL for Canada 
IEC 62368-1 - CB Test Report and Certificate. 
EN 62368-1 - TUV Mark, CE Mark. 
Marking by the CE Symbol indicates compliance to the EMC Directive, the Low Voltage Directive and RoHS Directive          
of the European Union. 
UKCA Marking, when applies to a product covered by this handbook, indicates compliance with the Electrical Equipment    
(safety) Regulations 2016, Electromagnetic Compatibility Regulations 2016 and Restriction of the Use of Certain Hazardous 
Substances in Electrical & Electronic Equipment regulation 2012.  
A CE “Declaration of Conformity” in accordance with the preceding directives and standards has been made and available 
on file at our EU representative TDK LAMBDA GERMANY GmbH, located at Karl-Bold-Str. 40, D-77855 Achern. 
A UKCA "Declaration of Conformity" in accordance with the preceding directive and standards has made and is on file at 
our UK representative TDK-Lambda UK Limited, Kingsley Avenue, Ilfracombe, Devon EX34 8ES. 
Both "Declaration of Conformity” may be accessed via company website www.emea.tdk-lambda.com/manual. 

2.1 Safety Instructions 
CAUTION: The following safety precaution must be observed during all phases of operation, service and repair of this 
equipment. Failure to comply with the safety precautions or warnings in this document violates safety standards of design, 
manufacture and intended use of this equipment and may impair the built-in protections within. TDK Lambda shall not be 
liable for user’s failure to comply with these requirements. 

CAUTION: HFE1600-xy units are not authorized for use as critical component in nuclear control systems, life support systems 
or equipment for use in hazardous environments without the express written approval of the managing director of TDK-
Lambda. 

POWER SYSTEM, OVERVOLTAGE CATEGORY & ENVIRONMENTAL CONDITIONS 
The HFE1600-xy units have been evaluated for using in TT and IT (230VAC line - to - line) power systems.  
The HFE1600-xy units have been evaluated to Overvoltage category II. 
The HFE1600-xy units intended for use in the following operation conditions: 
* Indoor use * Pollution degree 2 * Max. Operational altitude: 3000m above sea level 
*Ambient temperature: -10°C-50°C at 100% load, up to 70°C with output de-rating applied (refer to Specification above). 

GROUNDING 
HFE1600-xy units are Class I product. To minimize electrical shock hazard, the HFE1600-xy units must be connected to an 
electrical ground. The instruments must be connected to the AC power supply mains through a three conductor power 
cable, with the ground wire firmly connected to an electrical ground (safety ground) at the power outlet. For instruments 
designed to be hard- wired to the supply mains, the protective earth terminal must be connected to the safety electrical 
ground before any other connection is made. Any interruption of the protective ground conductor or disconnection of the 
protective earth terminal will cause a potential shock hazard that might cause personal injury. 

LIVE CIRCUITS 
Operating personnel must not remove the HFE1600-xy unit cover. 
No internal adjustment or component replacement is allowed by non-TDK Lambda qualified service personnel. Never 
replace components with power cable connected. To avoid injuries, always disconnect power, discharge circuits and 
remove external voltage sources before touching components. 
Restricted Access Area: HFE1600-xy units should only be installed in a Restricted Access Area. Access should be available 
to service personnel only. 

 

PARTS SUBSTITUTIONS & MODIFICATIONS 
Parts substitutions and modifications are allowed to authorized TDK Lambda service personnel only. For repairs or 
modifications, the instrument must be returned to TDK Lambda service facility. 

AC INPUT 
Do not connect HFE1600-xv unit to mains supply exceeding the input voltage and frequency rating. The input voltage and 
frequency rating is: 100-240V~, 50/60Hz. For safety reasons, the mains supply voltage fluctuations should not exceed 
±10% of nominal voltage. 

HEAT HAZARD 
WARNING: Top, bottom and side surfaces may become hot when operating the unit continuously. To reduce the risk of 
injury from a hot surface, allow the surface to cool before touching. 

http://www.emea.tdk-lambda.com/manual
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ENERGY HAZARD 
The main output of HFE1600-xy units is capable of providing hazardous energy. Due to hazardous energy level the output 
and connections therefore must not be user accessible. Manufacturer’s final equipment must provide protection to service 
personnel against inadvertent contact with output bus bars. 

FUSE 
Internal fuse is sized for fault protection and if a fuse was opened it would indicate that service is required.  
Fuse replacement should be made by qualified technical personnel. 
HFE1600-xy unit fuse rating is described below. F101: F20A H 250Vac. 

OVERCURRENT PROTECTION: 
A readily accessible branch circuit over-current protective device rated 30A max. Must be incorporated in the building 
wiring. The protective device must be disconnect both supply line simultaneously. 
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SYMBOLS: 

 

Caution, risk of danger. Instruction manual symbol. The instrument will be marked with this symbol 
when it is necessary for the user to refer to the Safety & Installation or Instruction manual.  
 

 
Indicates ground terminal. 
 

 

Protective earth; protective ground. Indicates the terminal which is intended for connection to an 
external conductor for protection against electric shock in case of a fault. 

 

Caution, risk of electric shock. 

 

Indicates the presence of a hot surface or component. Touch of a hot surface can cause injury. 
 

 
Direct current (DC).  
 

 
Alternate current (AC).  
 

 

Denotes hazard. A procedure requires specific attention. Not following the procedure correctly 
could result in a personal injury. A WARNING sign should not be skipped and all indicated 
conditions must be fully understood and met. 
 

 

Denotes hazard. A procedure requires specif ic attention. Not following the procedure correctly 
could result in damage to the equipment. Do not proceed beyond a CAUTION sign until all indicated 
conditions are fully understood and met. 
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CHAPTER 3: SINGLE UNIT OPERATION 
3.1 Front Panel Indicators 

1. DC OK – LED indicator: 

GREEN Output Voltage is above 90% ± 5% of set Output Voltage.  

RED  Output Voltage is below 90% ± 5% of set Output Voltage. 

2. AC OK – LED indicator: 

GREEN Input Voltage (Vin) is in the range of 85Vac to 270Vac. 

OFF  Input Voltage (Vin) is below 85Vac or above 270Vac. 

 

 
Figure 3–1: Front Panel Indicators 

CAUTION: 
When inserting a power supply into the rack, do not use unnecessary force; Slamming the power supply into the rack 
can damage the connectors on the rear of the supply and inside the rack. 
 

ATTENTION: 
Power supplies are factory programmed to the rated output voltage. For applications requiring lower / higher voltage, 
power supplies should be adjusted to the required voltage before connection to the load. 
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3.2 Single unit operation 

3.2.1 Basic configuration (Local Sense) 
• ± SENSE have to be connected to the HFE1600 ±V terminals prior to operating the supply. 
• ENABLE input must be connected to SIGNAL RETURN in order for the supply to turn on. 

 

Figure 3–2: Local Sense Connection 

3.2.2 Basic configuration (Remote Sense) 
• ± SENSE have to be connected to the ±V terminals on the Load side prior to operating the supply. 
• ENABLE input must be connected to SIGNAL RETURN in order for the supply to turn on. 

 
Figure 3–3: Remote Sense Connection 

ATTENTION: 
1. Maximum voltage drop on load connection:  

HFE1600-12: 0.25V/wire; HFE1600-24: 0.5V/wire; HFE1600-32: 0.75V/wire; HFE1600-48: 1V/wire. 
2. Twisted wires should be used for Remote Sensing connection. 
3. If Remote Sensing is used, do not break Main Output connection. 
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3.2.3 ON/OFF Control by Enable 
SIGNAL RETURN and ENABLE control are isolated from the output terminals and“-SENSE”. 

 

  

Figure 3–4: Control by ENABLE 

3.2.4 ON/OFF Control by INHIBIT 
Power Supply operation requires the "ENABLE" signal to be connected to "Signal Return".  
Logic of the "INHIBIT" signal is reversed to logic of the "ENABLE" signal. 
SIGNAL RETURN, INHIBIT and ENABLE controls are isolated from the output terminals and -SENSE. 

 

Figure 3–5: Control by INHIBIT 

3.2.5 Output Voltage Programming by External Voltage 
Output Voltage of HFE1600 Series can be programmed by external voltage source between approximately 
80%-120% for 24V, 32V, 48V and 80%-110% for 12V of nominal output voltage  
(For Output voltage limits see Graph enclosed). 

 

Figure 3–6: Control by Ex. Voltage 
 

 

Figure 3–7: Output Voltage Limits 
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3.2.6 Output Voltage Programming by External Potentiometer 
Output Voltage of HFE1600 Series can be trimmed by potentiometer between approximately 80%-120% 
for 24V, 32V, 48V and 80%-110% for 12V of nominal output voltage (For Output voltage limits see Graph 
below).  

 
Figure 3–8: Control by Ex. Potentiometer 

 
Figure 3–9: Output Voltage Limits 

3.2.7 SUPERVISORY Signals (Typical Connection) 
The following supervisory signals are accessible: 
• DC OK 
• AC FAIL 
• PS EXIST 
• TEMP ALARM 

 

Figure 3–10: Signals 

SIGNAL RETURN and mentioned signals are isolated from the output terminals and -SENSE.  
These signals are Open Collector type (max 15V, max 10mA) shunted by internal 24V Zener, isolated from Output and 
referenced to “SIGNAL RETURN”. 

 

Figure 3–11: Open collector signals are shunted by internal 24V Zener 
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CHAPTER 4: POWER SUPPLIES CONNECTION 
4.1 Parallel Operation 

 

Figure 4–1: Parallel Connection 
  

• Up to 10 x HFE1600 units with the same rating (voltage 
and current) can be used in parallel to increase the output 
current. 

• By connecting the CS signal between the paralleled units, 
automatic current balance is achieved with accuracy of 
Accuracy ±10%:  20% ≤ Iout < 50% of max Iout. 
   Up to 10 units 
Accuracy ±5%:  Iout ≥ 50% of max Iout. 
   Up to 10 units. 

• Derate the total output current by 5% when using parallel 
operation to prevent unit overload condition. 

• The built-in O-Ring MOSFETs on the main output and the 
12V Auxiliary output allow N+1 operation. 

• If Voltage programming is used, "Voltage Programming” 
Pin of all units must be connected in parallel. 

• Referenced to “SIGNAL RETURN” (floating from the 
output) controls/signals and +12V AUX can be connected 
in parallel. 

• ENABLE of all supplies can be connected to a single 
switch. 
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4.2 Series Operation 

• Up to 2 units with the same rating (voltage and current) can be used in series to increase the output voltage. 
• Connect Main Output in series (as shown). 
• Diodes should be connected in parallel with each unit output to prevent reverse voltage. Each diode should be 

rated to at least the power supply rated output voltage and output current. 
• Connect as shown: +Sense of positive unit and –Sense of negative unit (twisted pair) to Load point, or to +V 

and –V accordingly for Local Sense. 
• Output Voltage can be adjusted independently for each unit. 
• Controls Monitoring signals and +12V AUX are referenced to “SIGNAL RETURN” and may be connected in 

parallel. 

 

Figure 4–2: Series Connection (Remote Sense Configuration) 

* Diodes rated to at least Vout max and lout max are supplied by user 
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