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too high. See the Input and Output impedance section. If the input 
voltage drops below the turn-off threshold, the converter stops and 
makes new start-attempts when the input voltage bounces back up. 
 
 
Boosted hold-up applications 
These products are intended to support hold up solutions with 
boosted hold-up capacitors that is hot-swapped to the input voltage 
rail at power-off of the original feed. Flex offers Power Input Module, 
PIM 4820B with such functionality. 
 
PIM modules from Flex Power Modules shall be set to their highest 
set point and the boost level shall be adjusted to reach 72 V in the 
application. I.e. the level needs to be adjusted to more than 72 V, 
approximately to 75 V. Consult the technical specification for the 
PIM-product regarding PIM-setting possibilities and features. 
 
For further information please contact your local Flex Power 
Modules representative. 
 
 
Isolation 
The open frame products have 2250 V input to output functional 
isolation. Leaving the baseplate free-floating means that the 2250 V 
input to output isolation voltage is kept. 
 
In order to keep the 2250 V functional isolation voltage between the 
product and the host board the keep away areas for components 
and traces must be according to the Mechanical Information 
section. The minimum stand-off is 0.5 mm and the corresponding 
functional isolation voltage is 1500 V. The clearance must be 
increased or the product insulated with approved insulation material 
if higher isolation voltage levels are needed. See the Mechanical 
Information section for more information. 
 
Baseplate grounding 

Variants with baseplate have the baseplate floating. The 
baseplate can be grounded externally via the threaded holes in 
the baseplate. In the latter case the isolation voltage is reduced 
and qualified values are staded in the Absolute Maximum 
Ratings. 
 
Variants with the baseplate grounded either to +In or –Out 
might be added to the program. 
 
 
 

 

 
 
 
Thermal Consideration 
 
General 
The products are designed to operate in different thermal 
environments and sufficient cooling must be provided to ensure 
reliable operation. The converter needs some air flow, a baseplate 
or to be soldered to a host PCB to be operated even if just in idle 
mode. 
For products mounted on a PCB without a heat sink attached, 

cooling is achieved mainly by conduction, from the pins to the host 
board, and convection, which is dependant on the airflow across the 
product. Increased airflow enhances the cooling of the product. The 
Output Power Derating graph found in the Typical Characteristics 
section for each model provides the available output power vs. 
ambient air temperature and air velocity at 53 Vin. 
To enhance the thermal transfer the products are available with a 
baseplate as well as with dual output pins. The products respond 
well on cooling methods due to its low internal thermal resistance. 
 
Convection cooling 
The products power density is up to 540 W/cubic inch leaving a 
limited area for convection cooling and the heat generated is 
significant at high load.  
 
In the section Typical characteristics, Output Power derating – 
Different cooling, the benefits of base plate and heat sink is clearly 
visualized. The absolute best performance can be obtained by 
using the highest heat sink possible that allows the most air to be 
forced through and thereby increase cooling.  
 
 
Conduction cooling 
The thermal design is made to ease the transfer of heat from the 
product via both the input and the output power pins. The optional 
baseplate can be connected to a cold wall. See the Typical 
Characteristics section for graphs. 
 
Dual output pins 
Products with dual output pins have from 2 and up to 20°C better 
thermal derating than single pin products. 
 
As well as decreasing the power losses in the pins, dual pins will 
spread both the current and the heat better on the host board 
reducing the stress on the solder joints. For backward compability 
and designs using less than 50 A/pin the single pin products can be 
used with up to 5 °C worse derating. 
 
See Typical Characteristics section for more details. 
 
Layout considerations 
Recommended host board footprint and plated through hole 
dimensions are defined by best practices to combine low resistance 
current/power distribution, standard mounting assembly techniques 
and relevant tolerances. 
 
Products equipped with single output pins use a wide shoulder to 
accommodate for larger PCB holes. See the Mechanical 
Information for details. 
 
Inappropriate assembly techniques can stress the interconnection 
leads of the product and reduce the thermal coupling between e.g. 
the product's base plate and cold wall. 
 
Special care should be paid to the current distribution flow within 
the host board by appropriate amount of copper layers/ traces and 
/interconnecting vias. 
 
If the pins are connected to a plane in the host board this will 
become an efficient heat sink and significantly increase the 

18



   

 
Flex Internal 
PRODUCT SPECIFICATION 

 
7 (9) 

Prepared (also subject responsible if other) No. 

QMICPAL 3/1301-BMR 669 04 Uen 
Approved Checked Date Rev Reference 

EAB/FJB/GM (Anders Källkvist) (EMICNYS) 2017-09-27 D  

 

 

maximum power before maximum temperature is reached. The 
outer layer on the host board should have a large number of vias 
close to the outside of the pins’ shoulders in order to improve 
current and heat spreading between the host board and the 
product. The current and heat bottleneck is often close to the pin 
and it might be good to use extra PCB layers to connect to the pin 
and let the vias around the standoff spread the power to the power 
planes.For further information please contact your local Flex Power 
Modules representative. 
 

 

 
Baseplate 
The baseplate itself improves the performance by smoothening out 
the local hotspots on the converter. The other advantage is that it is 
an efficient way to dissipate heat from the product. Connected to a 
heatsink or a coldwall higher power can be delivered at high 
ambient temperatures. This also opens up for the use of advanced 
cooling technologies such as heatpipes or liquid cooling. See the 
Typical Charactersistics section for graphs on different cooling and 
pinning options. 
 
The product is tested on a 254 x 254 mm, 35 µm (1 oz),  
16-layer test board mounted vertically in a wind tunnel with a cross-
section of 608 x 203 mm. 

 
 

For products with base plate used in a sealed box/cold wall 
application, cooling is, achieved mainly by conduction through the 
cold wall. The Output Current Derating graphs are found in the 
Output section for each model. The product is tested in a sealed 
box test set up with ambient temperatures 85°C at different output 
power conditions. See Design Note 028 for further details. 

 

 
 
Definition of product operating temperature 
The product operating temperatures is used to monitor the 
temperature of the product, and proper thermal conditions can be 
verified by measuring the temperature at positions P1, P2, P3 and 
P4. The temperature at these positions (TP1, TP2, TP3, TP4) should 
not exceed the maximum temperatures in the table below. The 
number of measurement points may vary with different thermal 
design and topology. Temperatures above maximum TP1, TP2, TP3 
and TP4, measured at the reference points P1, P2, P3 and P4 are 
not allowed and may cause permanent damage. 
 
Position Description Max Temp. 

P1 Pcb prim TP1=125º C 

P2 M300 TP2=125º C 

P3 T203 TP3=125º C 

P4 N305 TP4=125º C 

                                             

 
Open frame reference points 
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Reference points on a product equipped with a baseplate 
 
 
Ambient Temperature Calculation 
For products with baseplate, the maximum allowed ambient 
temperature could be calculated by using the thermal resistance. 
 
1. The power loss is calculated by using the formula 

൭൬
1
η
൰ െ 1൱ ∗ ݎ݁ݓ݋݌	ݐݑ݌ݐݑ݋ ൌ  ሺܲ݀ሻ	ݏ݁ݏݏ݋݈	ݎ݁ݓ݋݌

η = efficiency of product 
 
2. Find the thermal resistance (Rth) in the Thermal Resistance 
graph found in the Output section for each model. Note that the 
thermal resistance can be significantly reduced, if a heat sink 
is mounted on the top of the base plate. 
 
Calculate the temperature increase (T). 
T ൌ R௧௛ ∗ ௗܲ 
  
3. Max allowed ambient temperature is:  
Max TP1 - T. 
 
E.g. PKM 4717NH PI, open frame at 1m/s: 
 

1.		 ቆ൬
1

0.964
൰ െ 1ቇ ∗ 756	ܹ ൌ 28.2	ܹ 

2.		28.2ܹ ∗ 2.9° C W⁄ ൌ 81.8°C 

3.		125°C െ 81.8°C ൌ maxܾܽ݉݅݁݊ݐ	݁ݎݑݐܽݎ݁݌݉݁ݐ	ݏ݅	43.2°C 

4. The thermal performance can be significantly improved by 
mounting a heat sink on top of the base plate. 

 

The thermal resistance between base plate and heat sink,  
Rth, b-h is calculated as: 

ܴ௧௛,௕ି௛ ൌ
൫ ௕ܶ௔௦௘	௣௟௔௧௘ െ ௛ܶ௘௔௧	௦௜௡௞൯

ܴ௧௛
 

 
The actual temperature will be dependent on several factors such 
as the PCB size, number of layers and direction of airflow. 
 
 
Connections 

 

Pin Designation Function 

1 +In Positive Input 

2 RC Remote Control 

3 -In Negative Input 

4 +Out Positive Output 

5 -Out Negative Output 

9 +Out Positive output 

10 -Out Negative output 
 
Optionally pins 4 and 10 can be omitted but for thermal reasons and 
optimal current distribution, this is not recommended. See Typical 
Characteristics for thermal information. 
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Mechanical Information - Hole Mount, Open Frame Version 

 

All component placements – whether shown as physical components or symbolical outline – are for reference only and are subject to change throughout the product’s life cycle, 
unless explicitly described and dimensioned in this drawing. 
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Mechanical Information- Hole Mount, Base Plate Version 

 
All component placements – whether shown as physical components or symbolical outline – are for reference only and are subject to change throughout the product’s life cycle, 
unless explicitly described and dimensioned in this drawing. 
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Mechanical Information- Layout information 

 
All component placements – whether shown as physical components or symbolical outline – are for reference only and are subject to change throughout the product’s life cycle, 
unless explicitly described and dimensioned in this drawing. 
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Soldering Information - Hole Mounting 
The hole mounted product is intended for plated through hole 
mounting by wave or manual soldering. The pin temperature is 
specified to maximum to 270°C for maximum 10 seconds. 
 
A maximum preheat rate of 4°C/s and maximum preheat 
temperature of 150°C is suggested. When soldering by hand, 
care should be taken to avoid direct contact between the hot 
soldering iron tip and the pins for more than a few seconds in 
order to prevent overheating. 
 
A no-clean flux is recommended to avoid entrapment of 
cleaning fluids in cavities inside the product or between the 
product and the host board. The cleaning residues may affect 
long time reliability and isolation voltage. 
 

Delivery Package Information 
The products are delivered in antistatic trays.  
 

Tray Specifications 

Material Antistatic PE Foam 

Surface resistance 105 < Ohm/square < 1012 

Bakability The trays are not bakable 

Box capacity 20 products (1 full tray/box) 

Tray weight 

Product – Open Frame Version 
140 g empty, 1220 g full tray 
Product – Base Plate Version 
140 g empty, 1760 g full tray 
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Product Qualification Specification 

Characteristics    

External visual inspection IPC-A-610   

Change of temperature 
(Temperature cycling) 

IEC 60068-2-14 Na 
Temperature range 
Number of cycles 
Dwell/transfer time 

-40 to 100°C 
1000 
15 min/0-1 min 

Cold (in operation) IEC 60068-2-1 Ad 
Temperature TA 
Duration 

-45°C 
72 h 

Damp heat IEC 60068-2-67 Cy 
Temperature 
Humidity 
Duration 

85°C 
85 % RH 
1000 hours 

Dry heat IEC 60068-2-2 Bd 
Temperature 
Duration 

125°C 
1000 h 

Electrostatic discharge 
susceptibility 

IEC 61340-3-1, JESD 22-A114 
IEC 61340-3-2, JESD 22-A115 

Human body model (HBM) 
Machine Model (MM) 

Class 2, 2000 V 
Class 3, 200 V 

Immersion in cleaning solvents IEC 60068-2-45 XA, method 2 
Water 
Glycol ether 
Isopropyl alcohol 

55°C 
35°C 
35°C 

Mechanical shock IEC 60068-2-27 Ea 
Peak acceleration 
Duration 

100 g 
6 ms 

Moisture reflow sensitivity 1 J-STD-020C 
Level 1 (SnPb-eutectic) 
Level 3 (Pb Free) 

225°C 
260°C  

Operational life test MIL-STD-202G, method 108A Duration 1000 h 

Resistance to soldering heat 2 IEC 60068-2-20 Tb, method 1A 
Solder temperature 
Duration 

270°C 
10-13 s 

Robustness of terminations 
IEC 60068-2-21 Test Ua1 
IEC 60068-2-21 Test Ue1 

Through hole mount products 
Surface mount products 

All leads 
All leads 

Solderability 

IEC 60068-2-58 test Td 1 
 
 
IEC 60068-2-20 test Ta 2 

Preconditioning 
Temperature, SnPb Eutectic 
Temperature, Pb-free 
 
Preconditioning 
Temperature, SnPb Eutectic 
Temperature, Pb-free 

150°C dry bake 16 h  
215°C 
235°C 
 
Steam ageing 
235°C  
245°C 

Vibration, broad band random IEC 60068-2-64 Fh, method 1 
Frequency 
Spectral density 
Duration 

10 to 500 Hz 
0.07 g2/Hz 
10 min in each direction 

Notes 
1 Only for products intended for reflow soldering (surface mount products) 
2 Only for products intended for wave soldering (plated through hole products) 
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