
Interpreting complex data   
sheets for  power supplies

The operating and safety 

specifications for power 

supplies continue to become 

more complex, adding to the length, 

level of detail and complexity of data 

sheets. Nowadays, the data sheet 

for a product series has to include 

everything from voltage combinations 

to mechanical drawings – often for 

dozens of different models. If you don’t 

know what you’re looking for, reading 

one can be a daunting task.    

Electrical specifications
Rather than invest in a number of separate 

devices to meet the requirements of different 

applications, customers are looking to invest 

in a single power source. This need for inter-

changeability boils down to simple econom-

ics: customers want to do more with fewer 

devices, which puts pressure on power 

supply manufacturers to design products 

that can fit a variety of potential applications.

To be more versatile, power supplies have 

to include more voltage combinations. At 

Gresham, a product series that used to 

have only 15 models may now have well 

over 50 to account for the new voltage op-

tions. Further, manufacturers now have to 

offer power supplies with variable output 

voltages in addition to offering fixed-volt-

age devices. Having a variable voltage 

lets users adjust the power output to their 

preferred level, allowing the device to be 

used across more applications.

Keep in mind also that not only do data 

sheets have to list each new electrical 

specification, but sometimes the informa-

tion has to be represented as a mechan-

ical drawing or graph. For example, it’s 

no longer enough to simply list a unit’s 

output voltage, customers now want to 

see a graph that illustrates the relationship 

between a device’s output voltage and its 

temperature range.

In addition to being interchangeable,  

power supplies, at the same time, have  

to meet many specialised requirements. 

This includes undergoing rigorous, appli-

cation-specific electrical testing. Consider 

EN 50155, which outlines the specifica-

tions of electronic equipment used in rail-

way applications. This standard requires 

that power supplies have wider input 

voltages, including a range of 43 to 160 

Vdc, as well as pass various tests related 

to electrical insulation, power surges, ESD, 

voltage transients and more.

The medical industry also has its fair share 

of tests, most of which are related to EMI, 

leakage current, immunity and voltage iso-

lation. Tests like the HI pot (high potential) 

test, which verifies a device’s electrical 

insulation, are intended to protect patients 

coming into direct contact with medical 

equipment. While many of these power 

supplies were already manufactured to 

industry standards, manufacturers are now 

required to list the various tests and results 

on their data sheets.

Thermal management
Many applications demand both wider in-

put ranges, higher power in smaller pack-
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ages and installation in environments 

with both high ambient tempera-

tures with limited cooling.  

In most power supply 

designs, the wide input 

can reduce the overall 

efficiency of the power 

supply, and it is this effi-

ciency that determines 

the amount of waste 

heat produced. In 

simple terms, the less 

waste heat, the closer 

together components 

can be mounted without 

exceeding their specifica-

tions which in turn reduces 

the overall power supply size.

Current limiting of the out-

put, heat sinking and thermal 

management are common ways 

engineers avoid overheating in 

power supplies. Deciding which 

one to use often boils down to 

operating environment. 

Current limiting is a feature that 

can be built into the circuitry of 

a power supply, whereby control 

circuitry limits the amount of current emit-

ted by the power supply. This protects  

the power supply from overheating and  

is common in units.

Heat sinking or conduction cooling elim-

inates heat from inside the power supply 

by dispersing heat externally. Most power 

supplies can benefit from some con-

duction cooling, in particular, Gresham 

Power offers a number of units that are 

packaged on U Channels or Baseplates 

that have heat generating components 

connected to the case to provide a 

thermal path to effectively remove heat. 

This method radiates heat so it doesn’t 

get trapped inside the power supply 

causing the power supply to overheat. 

While heat sinking also relies on free 

air convection, there are special cases 

where the power supply can be made 

with a base plate that functions as the 

heat sink. This allows the unit to be used 

in enclosed environments with limited or 

no airflow, including oil refineries or other 

applications that involve toxic material or 

explosive gas.

Most power supplies specify a convec-

tion rating based on a maximum oper-

ating temperature, and usually a dated 

convection rating at higher temperatures. 

Typically manufacturers establish a rating 

by running the power supply at maximum 

load, lowest input voltage in a thermal 

chamber with no moving air. The power 

supply’s components such as capaci-

tors, ICs, transformers are continuously 

monitored for temperature to determine 

the convection rating. 

Depending on the design of the power 

supply, many are designed to provide 

more power when forced air cooled.  

The forced air rating is usually reflected  

on the data sheet, and allows the 

equipment manufacturer to deter-

mine at what point controlled 

fans need to activate to keep 

the power supply within its 

safe operating limits.

Data sheets need to 

reflect all the thermal 

specifications needed 

to properly design a 

power supply. For one, 

power supply manu-

facturers often have to 

test for different thermal 

environments. Each new 

thermal management solution 

must also be listed alongside 

a mechanical drawing. Bear in 

mind too that each solution can 

be delivered a number of ways. 

For example, manufacturers can 

provide heat sinks with clamps 

or without, or sometimes heat 

sinks can be built into the bot-

tom of the package. Listing all of 

these variations, along with the 

drawings and test results, takes 

up a significant amount of real 

estate on the data sheet.

Packaging
Originally, power supplies were mounted 

one of two ways: PCB mounted with pins 

or chassis mount with screw terminal 

connections. But now customers want 

smaller power supply packages to fit 

ever-shrinking end products. Manufac-

turers have responded by providing more 

mounting and remote placement options.

Here’s a rundown of some of these 

options:

• In a PCB mount, the power supply is 

soldered directly onto the printed circuit 

board using pins. This was the standard 

for producing larger circuits contained 

in even larger multi-board designs. 

• Chassis mounts allow you to remotely 

mount the power supply in a variety of 

ways: close to the load, on a frame in-
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side the enclosure or outside the 

enclosure. What you ultimately 

choose depends on available 

real estate, the dimensions of 

your power supply and the oper-

ating environment.

• DIN rails let you mount power 

supplies and other industrial 

control equipment within enclo-

sures or equipment racks. This 

mounting option utilises space 

efficiently, as devices can be 

mounted next to each other in  

a variety of ways to meet sys-

tem requirements.

• Surface mounts are the future 

of the PCB mount. Nowadays, 

many products are getting 

smaller. Surface mount technol-

ogy favours this trend: it utilises 

solder paste rather than larger 

pins, taking up less space.

• Wall plug-ins protect equipment from 

the heat and noise of the switching 

power supply, thereby avoiding potential 

damage or interference. This option also 

lets you easily specify adapters based 

on different input voltage requirements 

and outlets.

More options means more draw-

ings. But your options don’t end 

there. Depending on the direction 

of your connection, you may re-

quire a right angle, straight on  

or vertical mount. You may also 

require mounting types that inte-

grate fans, heat sinks, input and 

output cables, connectors and 

safety tabs.

Safety specifications
Many certifications listed on 

data sheets require rigorous 

testing by the manufacturer. 

Data sheets are required to 

indicate all new certifications, 

testing procedures, special 

model numbers and designa-

tions, which adds to their length 

but provides plenty of useful 

information for end-users. 

The medical industry has many standards 

related to leakage current, EMI resistance 

and voltage isolation – all of which must 

be avoided in machines and devices that 

come into direct contact with patients. In 

addition, the close proximity of equipment 

in hospitals increases the risk of noise 

interference which could cause medical 

devices to work incorrectly at a critical 

time. Safety specifications, particu-

larly ones related to EMI, therefore 

ensure power supplies pose no 

risk of interference.

Power supplies used in railway 

applications also have their fair 

share of standards. Consider EN 

45545-2, which specifies how 

materials used on trains must be 

fire-tested, or EN 50155, which 

outlines the specifications of 

electronic equipment used on 

carriages. EN 50155 also requires 

power supplies to pass various 

tests related to electrical insula-

tion, power surges, ESD and volt-

age transients – all of which are 

intended to protect the passen-

gers on-board. Additionally, the 

railway industry requires its own special 

input voltage range of 43 to 160 V, which 

doesn’t exist for other applications. 

Because of the increase in safety specifi-

cations and, in many cases, the addition 

of new products that comply with these 

standards, data sheets have become 

longer. While on the one hand, this trend 

has complicated data sheets, the 

addition of these details makes 

data sheets much more useful 

for customers who require power 

supplies for medical and railway 

applications.

A data sheet may just be the be-

ginning of selecting an appropriate 

power supply for a new product 

design, replacement for an existing 

unit or one that has gone out of 

production. There are always going 

to be questions and details that 

require further explanation and 

commercial and supply-chain impli-

cations. Such issues can be simply 

resolved by contacting an estab-

lished power supply source such 

as Gresham Power Electronics.

For more information visit  

www.greshampower.com

| Power

Heat sinking or conduction 
cooling eliminates heat from inside 

the power supply by dispersing  
heat externally.

eFO600 Wide range AC/DC Dual Output 600W Power Supply

Tel:   +44 (0) 1722 413060          sales@greshampower.com 
Fax: +44 (0) 1722 413034          www.greshampower.com

• 600W high-density models
• Universal AC input with PFC
• Active load current share
• O-ring diode for N+1 parallel operation
• Ruggedized U-Channel construction
• International regulatory approvals
• RoHS compliant

   Output Voltages & Currents

                   
Output                                       Output Voltage

                                    Maximum Amps / Watt                             
Peak Load                                                                                                                                   with 24CFM Forced Air

                      V1                                 12V, 24V, 28V, 32V, 48V, 56V                                         600W                                                 620W

               V2 – Option                                  3.3V, 5V, 12V, 24V                                              5A / 50W                                               5.5A

               V3 – Option                                      5V STANDBY                                                      0.5A                                                  0.75A

Input
Input Voltage:             85 – 264VAC 
Frequency:                  47 – 63Hz
Inrush Current:           50A maximum, cold start at 25°C
Efficiency:                   89% typical at 230VAC, full load

84% typical at 115VAC, full load
Power Factor:             0.96 typical at 230VAC, full load
                                    0.99 typical at 115VAC, full load
Input Protection:        Internal Line Fuse: IEC type 10A 250VAC SLO BLOW
Brown – Out:              75 to 300VAC
Leakage Current:        < 0.5mA @ 50/60Hz, 264VAC

Output
Maximum Power:      300W (250W on 12V version) for free

convection base plate cooling, 600W 
with forced cooling air

Adjustment Range:    ± 5%
Auxiliary standby output (option):
                                    5V @ 0.5A regulated, ± 4%
V2 Output (option):     3.3V, 5V, 12V, 24V ± 5% 5A / 50W maximum
Line Regulation:         ± 0.1% 
Load Regulation:        Less than ± 0.5% for load changes from

zero to full load
Ripple & Noise           1% pk–pk Max, 20Mhz BW measured on

10uF tantalum in parallel with a 0.1uF
ceramic capacitor on output connector

Initial Set Point Tolerance:
                                    Vout ± 0.5%
Minimum Load:          Not required
Overshoot & Undershoot:
                                    Less than 0.5% at turn ON and OFF
Transient Load Response:
                                    ± 5% Max. Deviation for load change of

25% to 75%, at slew rate of 1A/µsec,
recovery time less then 500µsec

Turn On Delay:            1sec. maximum
Hold-up Time:            10mSec minimum
Turn-On Rise Time:    50mSec typical 
Over-current Protection:
                                    105 to 135% of I Max, constant current

limit, automatic recovery
Over-voltage Protection:
                                    120 to 135% above nominal (Latched Shut-

Down) AC input must recycle to re-start

Temperature Protection:
                                    Shutdown due to excessive internal

temperature 95 ± 5°C automatic recovery
Current Share:            YES, Built In O-ring diode / FET
Remote Sense            V1 only – compensates for 0.5V lead drop

min. will operate without remote sense
connected

Signals & Commands
Inhibit (on/off):            Active low, output shut down
DC Fail:                      TTL level Open collector active low when

there is loss of regulation
AC Fail (option):          Open collector active low
I²C bus (option):         I²C Passive data: s/n, model no., revision,

and/or user defined data

Environmental Specifications
Temperature:              Operating: -40°C to +50°C (Linear de-rating

to 50% output power at 70°C
                                    Storage: -50°C to +85°C
Temperature Coefficient:
                                    0 to 70°C ± 0.02%/°C
Cooling:                      250/300W free convection cooling (base

plate cooling). 600W forced air cooling
(24CFM min.)

Humidity:                    Maximum 95% RH non-condensing
Altitude:                      Operating 6,000 ft. non-operating 40,000 ft.
Vibration:                    Three orthogonal axes at 1 octave/min,

5 min dwell at four major resonances at
0.75G peak, 5Hz to 500Hz




