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IRAC5001-HS100A ORing Demo Board 

 

I NTRODUCTI ON 
 

High-reliabil it y DC pow er dist r ibut ion system normally consist s of  several DC 

pow er supplies w it h each output  connected in parallel t o t he system load bus. 

These pow er convert ers may come w it h current  shar ing and/ or hot -sw apping 

circuit  but  each of  t hem w ill have a common basic feature t hat  is output  fault  

isolat ion. Passive solut ion using Schot t ky diodes becomes a popular choice 

before, but  due t o ever increasing load current  demand, t he pow er loss due t o 

it s forw ard volt age drop becomes signif icant ly high w hich requires separate 

t hermal management  and addit ional cost . 

 

Wit h t he int roduct ion of  t he act ive OR-ing as a more ef f icient  scheme for fault  

isolat ion, t he use of  low  Rds-on mosfet (s)  and discrete solut ion for  gate dr ives 

has become a more at t ract ive solut ion.  

 

GENERAL DESCRI PTI ON 
 

This Act ive OR-ing demo board is an evaluat ion k it  w hich aims t o demonst rate 

t he funct ionalit y of  t he I R5001 OR-ing cont roller  I C by dr iving 4 low -Rds-on 20V 

N-channel mosfet s (  I RF6609 DirectFETs as OR-FETs)  connected in parallel.  I t s 

basic circuit  is int ended for  use as a simple and ef f icient  means of  providing t he 

OR-ing funct ion by act ively l ink ing t he posit ive side of  individual 12-Volt  pow er 

convert er  t o t he system bus and output  fault  isolat ion dur ing short  circuit  

condit ion of  any of  t he pow er source. 

 

The board is t ested for  65 – 100 Amp max and requires a f loat ing 12Volt  dc 

supply t o pow er up t he I R5001 I C. I t  is equipped w it h normally-open 

microsw it ch for  FETCHK funct ion. This sw it ch is int ended t o check manually t he 

output  st atus of  t he I C cont roller  as w ell as giving t he user a quick w ay of  

know ing if  t here is an abnormalit y on t he board it self , such as bad mosfet s 

(please refer t o Table1 ) . 

 

SPECI FI CATI ON 
1. Fast  Reverse polar it y sensing of  I R5001 OR-ing Cont roller  I C  

2. I C’s gate dr ive capabil it y of  3Apk 

3. Low  dissipat ion of  I RF6609 Low -Rds-on (2mOhm) DirectFET (OR-FETs)  

4. Highside implementat ion (posit ive rail)  of  OR-ing funct ion capable of  

handling cont inuous 65-100Amp max in a 12Volt  system 

5. Less t han 10Apk reverse current  dur ing short  circuit . 

6. Wit h FETCHK feature (  for  quick checking of  I C output  and OR-FETs 

funct ionalit y )  
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IRAC5001-HS100A ORing Demo Board 

Figure1A. Front  side of  t he I RAC5001-HS100A Demo Board 

 
 

Figure1B. Back side of  t he I RAC5001-HS100A Demo Board 

 

ORING DEMO BOARD REV1.0 

IRAC5001-HS100A 



  
 

 

MODEL :  I RAC5001-HS100A ORing DEMO BOARD       DATE  :  8/ 3/ 2004        

DOCUMENT Name  : I RAC5001-HS100A_USERGUI DE_Rev1.3      PN : 1950-1003_Rev_1.3 

Documented by : I srael Serrano, I R Singapore Design Center 

Page 3 of 12 
WORLD HEADQUARTERS: 233 Kansas St., El Segundo, California 90245 Tel: (310) 252-7105 

http://www.irf.com/ Data and specifications subject to change without notice. 

 

IRAC5001-HS100A ORing Demo Board 

 

CI RCUI T OPERATI ON :  
 

The diagram in Figure 2 show s t he t est  setup t o evaluate t he funct ionalit y of  t his 

demo board in each of  12Volt  pow er supply output  connected t o t he system bus 

load. 

 

The pow er load can be a single high pow er E- load (~ 1kW) or composed of  

several medium pow er E- loads (  3 x 300W )  connected in parallel. At  least  2 

unit s of  high pow er convert er  -  each capable of  sourcing 100Amp is required t o 

check t he OR-ing funct ionalit y. Each pow er supply should have an output  

volt age set t ing of  about  12V (  + / -  0.01 V )  t o simulate a near balanced current  

shar ing condit ion, and each output  is l ink t o t he bus by one demo board- 

individually pow ered by a f loat ing 12Volt  DC supply (  bias volt age)  t hrough 

connector CON5. This connector route t he posit ive bias volt age t o t he I C’s pin 7 

(Vcc : <  13.9Vmax)  and t he negat ive bias t o t he output  rail connector (Con1)  of  

t he pow er convert er . This is necessary t o dr ive t he gates of  4 I RF6609 OR-FETs 

in parallel l ink ing t he highside (or posit ive output  rail)  t o t he posit ive of  t he bus.  

The negat ive rails of  all pow er convert ers are all connected t ogether t o t he 

negat ive rail of  t he bus.  

 

Since t his is a high current  t est  setup, ext ra care should be observed 

in proper connect ions on t he board t o avoid unnecessary contact  

resist ance w hich may fur t her add heat  t o t he board it self . 

 

 

As a general design pract ice in choosing t he appropr iat e mosfet s, t hey must  

have low  Rdson and t he Vsd generated should be at  least  ~ 50mV w hen t he OR-

FET is “ ON” . 

 

FETCHK FEATURE 
 

Ensure t he t est  setup is correct  and both pow er convert ers and OR-ing boards 

are in good condit ion before st art ing-up. For safe init ial t est , it  is recommended 

t o pow er up t he OR-ing boards f irst  w it h system load preset  t o less t han 10Amps 

as st art up load before doing t he full load t est . The t hermal performance should 

be acceptable at  room temperature t est ing even if  t he OR-ing board has no 

heat sink but  do not  press one or both FETSW for t oo long . This t est  w il l force 

t he circuit  t o conduct  t he t otal load current  t hrough t he body diodes of  t he OR-

FET w hich w il l increase t he heat  dissipat ion at  a very fast  rat e; t hus ext ra 

precaut ion must  be observed dur ing t his FETCHK test . 
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IRAC5001-HS100A ORing Demo Board 

The board t akes advantage of  a unique feature t hat  comes w it h t he I R5001 I C t o 

assess t he redundancy st atus of  t he system as w ell as t he funct ionalit y of  t he 

OR-ing mosfet s as a group (OR-FET1 or OR-FET2) . Referr ing t o Figure 6, t he 

FETCHK feature enables t he system designer t o manually sw it ch OFF t he I C’s 

Vout  pin (  gate dr ive)   by pressing a normally-open microsw it ch “ FETCHK SW1/  

2” . This sw it ch l ink t he + 12V_aux t hru R7 t o t he clamping zener Z1 (5.1V)  in 

order t o provide a logic volt age of  ~ 5V (w it h reference t o t he I C’s GND (  pin (7) )   

t o FETCHK/ OFF pin 3. The desired out come if  FETCHK is init iat ed (w hile t he OR-

FET is ON)  is t o t oggle OFF t he output  of  t he I C, w hich w il l t urn-of f  t he OR-FET. 

This w il l result  in an increase of  Vsd of  more t han 0.3V and a comparator inside 

w il l compare it  t o a 0.3V reference voltage. The int ernal comparator w il l t urn-ON 

an open-drain mosfet  t o pull dow n pin 4 (FETSHORT pin) , providing a ground 

path for  t he LED to l ight  up. 

 

SHORT CI RCUI T TEST 

 
During a fault  condit ion such as short  circuit  of  one of  t he convert er, a f init e 

amount  of  reverse current  in t he form of short  durat ion negat ive current  spike 

w il l occur j ust  before t he OR-FET completely t urn-of f . The peak of  t his reverse 

current  is dependent  on how  fast  t he cont roller  circuit  sw it ches of f  t he OR-FETs 

dur ing t his fault  condit ion. The I R5001 I C is capable of  sourcing and sinking 

3Apk t o fast  t urn -  ON or OFF of  t he OR-FETs. 

 

I f  short  circuit  occur at  t he secondary side of  any pow er convert er  unit  before 

t he Act ive OR-ing circuit , t his fault y unit  w il l be isolated by t urning-of f  t he OR-

FET(s)  as quickly as possible, prevent ing t he fault y unit  f rom furt her draw ing 

any current  f rom the other remaining good pow er convert er(s)  connected in t he 

system bus. 

 

I t  is recommended t o set  t he E- load t o 65Amp and set  t he current  l im it  of  t he 

convert ers t o ~ 120Amp before t he evaluat ion of  t he reverse current  dur ing 

short  circuit  t est .  

 

Caut ion : Use appropr iat e size of short ing w ire (  larger t han 

# 10 AWG w it h t hick insulat ion)  w hen performing short  circuit  

t est . Short ing V1 or V2 should be done very quick ly. I t  is 

recommended t o use a DC high current  probe w it h amplif ier  

init ially set  t o > 50A/ V t o avoid over loading t he probe or t he 

amplif ier  on t he f irst  t est  t r ial. 
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IRAC5001-HS100A ORing Demo Board 

I NPUT /  OUTPUT CONNECTI ON  : 
 

FI GURE 2. TEST APPLI CATI ON SETUP OF I R5001_HS100A OR-I NG DEMOBOARD  
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IRAC5001-HS100A ORing Demo Board 

 

FI GURE 3. Schemat ic Diagram of  I RAC5001-HS100A  

Highside  Act ive OR-I NG Demo board 
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IRAC5001-HS100A ORing Demo Board 

Figure 4. DETAI LED DI AGRAM FOR TEST SETUP CONNECTI ON  
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IRAC5001-HS100A ORing Demo Board 

 

Figure 5.  SHORT CI RCUI T TEST AND PATH OF THE REVERSE CURRENT 
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IRAC5001-HS100A ORing Demo Board 

TEST WAVEFORMS 

358mV dip
~100A

~50A 

 
Figure 6A.  FETCHK test  show s t he minimum bus volt age dist urbance. 

 

 

Voltage dip 
during short 
circuit test

Figure 6B. Reverse current  measurement  dur ing short  circuit  t est  of  V1. 

(  Wit h init ial system load of  ~ 65Amp )  
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IRAC5001-HS100A ORing Demo Board 

 
 

Figure 6C. Reverse current  measurement  dur ing short  circuit  t est  of  V2 

(  Wit h init ial system load of  ~ 65Amp )  

 

 

 

Ch1 (AC coupled ) : Minimum Vbus  disturbance

Gate1 recovers after V2 
short circuit test

Gate2 remained low 
after V2 short circuit test

 

Figure 6D.  Minimum reverse current  dur ing short  circuit  t est  of  V2 

at  no load condit ion. 
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IRAC5001-HS100A ORing Demo Board 

 

Figure 6E. Reverse current  dur ing short  circuit  t est  of  V1 at  no load condit ion. 

 

 

Ch1 (AC coupled ) : Minimum Vbus  disturbance 

 

 

 

 

 

Table 1. Truth t able for  I R5001 “ FET Check Feature”  

 
Case LED I nit ial Dur ing t he CHK OR-FET

 1 

OR-FET 

2 

Comment  

A of f  on 
1 

B of f  of f  

Vsd of  FET 1 >  300mV

Vsd of  FET 2 <  300mV
Good N/ A V1 >  V2 +  0.4V 

A of f  on 
2 

B of f  on 

Vsd of  FET 1 >  300mV

Vsd of  FET 2 >  300mV
Good Good |V1 – V2 | <  0.4V 

Short  N/ A V1 >  V2 +  0.3V 
A of f  of f  

At  least  one is 

short  
|V1 – V2 | <  0.3V 

 

3 
B of f  of f  

Vsd of  FET 1 <  300mV

Vsd of  FET 2 <  300mV

N/ A Short  V2 >  V1 +  0.3V 
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Figure 7. PCB Layout  


