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For Powerstax D2000 

DC-DC Power Cartridges 
Used in Powerstax S6000 Power Shelves 

 
 
 
 
 
 
 
 
 
 
        
   
 
 
 
 
 
 
REMOTE SENSE 
 
The remote sense signals SENSE+ and SENSE- must be connected to the OUT+ and 
OUT- respectively for correct operation.  These connections may be at the connector, for 
local sensing, or at a remote location to allow for voltage drops in the wiring. The  
voltage drop should be not greater than 1V per wire. 
 
Notes: 
 

• In some applications of remote sensing it may be necessary to use shielded 
conductors for the sense lines to prevent noise pickup in these lines by the Power 
Cartridge.  Note that the shield should be grounded at one end only.  Alternatively 
a twisted pair can be used for the sense leads. 

 

• Under remote sense operation, the Power Cartridge output voltage is higher than 
the rated voltage so the maximum available current needs to be reduced to stay 
within the overall power rating. 

 

POWERSTAX PLC
APPLICATION NOTES

Powerstax D2000 
 DC-DC Power Cartridge 
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• It is important to observe the correct polarity of the sense leads. 
 
 
OUTPUT VOLTAGE ADJUSTMENT (TRIM) 
 

Fixed Adjustment 
 
This can be achieved using one resistor, SENSE+ to TRIM to trim the voltage up, and 
SENSE- to TRIM to trim the voltage down.  
 
The voltage changes according to the following formula: 
 
 Vout = Vout(nom) x (Vrt + 2.5)/5 
 
Figure 3 shows the reference(2.5V) and resistor R1(10k) which are internal to the 
cartridge (R2 is zero). Connection of R3 causes the trim voltage to be reduced, which 
causes the output voltage to change by the above formula. 
 

 
 
If it is desired to trim the output voltage down to X% of nominal, R3 should be selected 
by this formula: 

 
 
R3 = R1 x (X – 50)/(100 – X) for  50 <= X < 100%   (1) 
 

For example, a trim down to 90% of nominal gives R3 = 40k. 
 
 
For fixed trim up to Y% of nominal, the arrangement of Figure 4 is used; in this case R3 
should be selected by this formula: 
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R3 = R1 x  (20 x Vout + 50 – Y)/(Y – 100) for  Y > 100  
 

The value of R3 is therefore dependent on the desired output voltage(Vout). 
 
For example, to trim a 48V output up to 110% of nominal, R3 = 900k. 
This method can give rise to impractically large values, in which case the second method 
may be more appropriate (see below.) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Potentiometer Adjustment 
 
Variable adjustment can be achieved by connecting a resistive network as shown in 
figure 5.  By changing the setting of the potentiometer the output voltage can be varied.  
Selection of the values of the trim components is performed as follows: 
 
R3 determines the lowest voltage to which the module can be trimmed and is calculated 
from equation (1) above as with fixed trim down. 
 
The next step is to calculate the voltage to be set at the trim pin at the desired maximum 
trim up voltage, which is Y% of the nominal output voltage, when the wiper of R5 is set 
for maximum output. This is given by 
 

Vtrim = Y/20 – 2.5 
 
A convenient value for R5 is selected (typically 10 kΩ).  The total current through R4 is 
then given by 



Nov 04 Revised Aug 05 

Powerstax plc 
Unit B5, Armstrong Mall, Southwood Business Park, Farnborough, Hants. GU14 0NR. England. 

E-mail: sales@powerstaxplc.com    Tel: +44(0)1252 407800      Fax: +44(0)1252 407810    www.powerstaxplc.com                   
4

 
   Ir4 = (Vtrim – 2.5)/R1 + Vtrim/R5 
 
and so  R4 = (Vout - Vtrim)/Ir4 
 
 

 
When the output voltage is trimmed below the nominal output voltage, the maximum 
available power output is reduced in the same proportion, as the Power Cartridge 
delivers a constant maximum current. If trimmed up it is necessary to check that the 
maximum power from the Power Module is not exceeded, and the final output voltage is 
less than Over Voltage Protection (O.V.P.) trip. If output voltage adjustment is required 
together with remote sensing the SENSE+ and SENSE- pins are connected to the load 
as shown in Figure 5. 
 
 
CURRENT TRIM 
 
In certain applications such as the charging of batteries, it may be desirable to have 
control of the current limit of the converter. The Powerstax F501 series can be supplied 
with the trim pin arranged to give control of the current limit, with the output voltage 
factory set to suit the application. Such applications should be discussed with Powerstax 
applications engineers. 
 
 
PARALLEL OPERATION 
 
 
A simple connection between the SHARE, SENSE+ and SENSE- pins between the 
Power Cartridges is all that is required.  Use of a twisted pair for the connection between 
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the SENSE+ pins is recommended if the interconnection is not made with 
copper tracks on a PCB. 
 
Only one set of SENSE+ connections are required to be connected to the load when 
operating cartridges in parallel. 
 
Up to 4 cartridges may be parallelled using this technique. 
 
Redundancy is provided within each cartridge. Each of the four Powerstax F501 power 
modules has an ORing diode in series with its’ positive output. Thus, if M cartridges are 
connected in parallel, N+1 redundancy is provided (where N = 4 x M –1) provided the 
output power is derated accordingly. 
 
The ORing diodes also allow ‘hot-swap’ of the cartridges within a system. 
 
 
 
 
SYNCHRONIZATION 
 
Synchronization is not provided as standard. If this feature is required, please contact 
Powerstax application engineers.
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SAFETY CONSIDERATIONS 
 
The cartridges are designed to meet the requirements of EN60950, as a Class 1 product 
(earthed chassis). The chassis is connected to the EARTH pin internally. Either the 
chassis and/or the EARTH pin must be connected to the safety earth. The output is 
unearthed for maximum flexibility, and the output Y-capacitors are rated at 100Vdc; 
either pole of the output may be earthed if desired. 
 
Each of the four Powerstax  F501 modules in the cartridge is individually fused. External 
fusing is not essential. 
 
 
OVERLOAD PROTECTION 
 
The cartridges are fully protected from overloads and shorts on the output. When the 
overload is removed the cartridges automatically return to normal operation.  In certain 
circumstances the removal of the overload may cause them to momentarily switch off 
and restart. 
 
 
MAIN OUTPUT CURRENT MONITOR 
 
The SHARE pin can be utilized to monitor the output current.   
 
The conversion rate is dependent on the output voltage and the number of cartridges 
connected in parallel. Contact Powerstax application engineers for further information. 
 
Note: the 0V ground for the SHARE pin is the SENSE-. 
 
 
OUTPUT OVER VOLTAGE PROTECTION 
 
The Powerstax F501 outputs are also protected against over voltage. When the over 
voltage is removed the cartridges automatically return to normal operation. 
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THERMAL PROTECTION 

 
The Powerstax F501 power modules are fully protected from high temperatures which 
may be caused by excessive inlet air temperature and/or fan failure.  Once they cool 
down they automatically restart. 
 
 
ON/OFF CONTROL 
 
There are two signals available to turn the cartridge on and off. The default is off. 
ENABLE is active high, and is normally connected to 5V external to the cartridge. The 
ENABLE pin is shorter than the others so that it ‘makes’ last on insertion and first on 
extraction. This ensures the power connectors do not have to make and break large 
currents during ‘hot-plug’. 
ON/OFF is low = off and takes precedence over ENABLE. Pull ON/OFF to 0V to disable 
the output of the cartridge. 
 
Note: Do not use 5V for any other purpose. 
 
POWER GOOD AND FAN FAIL 
 
The cartridge provides two monitoring signals. Both are open-collector. 
 
POWER GOOD (low = good) indicates that all four power modules within the cartridge 
are driving the output. The green LED on the front panel (on = good) performs the same 
function. Note: at low load, this may signal a fault because not all of the modules are 
driving the output; this arises because there is insufficient current for the current sharing 
circuit to operate. 
 
FAN FAIL (low = good) indicates if either or both of the fans are not turning. This can be 
used to warn of a potential shutdown due to high temperature. 
 
The AUX 5V may be used as a power rail for pull-up resistors. 
Note: the 0V ground for these signals is the SENSE-. 
 
NOTES 
 
Information and specifications are believed to be correct at time of publication and are subject to change 
without notice.  Powerstax accepts no responsibility for consequences arising from printing errors or 
inaccuracies. 
 


