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Chapter 5 Power Supply Wiring, Power Consumption Calculation, 
and Power Sequence Requirements 

 
FBs -PLC in terna l ly  has  th ree  k inds  of  c i rcu i t :  a  5VDC logic  c i rcu i t ,  a  24VDC outpu t  

c i rcu i t ,  and  a  24VDC input  c i rcu i t .  They are  a l l  powered  by the  bu i l t - in  power  supply  o f  
main /expans ion  uni ts .  Expans ion  modules  o ther  than  main /expans ion  uni ts  do  not  conta in  any  
power  supply  and  are  powered  by the  power  supply  ins ide  the  main /expans ion  uni ts  or  
expans ion  power  supply  (FBs-EPOW).  Main /expans ion  uni ts  or  expans ion  power  supply  wi th  
the i r  model  numbers  su ff ixed  wi th  “ -D” means  i s  opera ted  by DC power  source .  Otherwise ,  AC 
power  source  i s  used .  

 

　   Note 

In  indus t r ia l  environments ,  main  power  may i r regular ly  exper ience  a  surge  
cur ren t  or  h igh  vol tage  pulse  caused  by the  s ta r t  o r  shut  down of  h igh  power  
equipment .  Users  a re  advised  to  take  necessary  measures  ( for  example ,  the  use  o f  
i so la t ion  t r ansformer  or  o ther  MOV suppress ion  devices)  for  the  pro tec t ion  of  
PLC and i t s  per iphera ls .  

 

5.1 Specifications of AC Power Sourced Power Supply and Wiring  
 
The avai lable  AC power supplies  of  FBs-PLC are the 16 Watt  (POW-16) supply for  10/14 

PTs main  uni t ,  the 24 Watt  (POW-24)  supply for  20~60PTs main/expansion uni t ,  and the 16 Watt  
expansion supply (FBS-EPOW) for  expansion modules .  Except that  the FBs-EPOW is  an  
independent module,  POW-14 and POW-24 are to  be instal led  on a  main  unit  or  inside an  
expansion uni t ,  where their  appearances are  invis ible .  The fol lowing table  l is ts  the 
specif icat ions:  

 
             Model 

Item 
POW-16 POW-24 FBS-EPOW 

Voltage 100 ~ 240VAC， -15% ~ +10% 
Input Range 

Frequency 50 ~ 60HZ， -5% ~ +5% 

Rated Power 20VA(16W) 30VA(24W) 20VA(16W) 

Inrush Current 20A@264VAC 

Allowable Power Interrupt 20ms(min.) 

Fuse Spec. 1A，250VAC 

Isolation Type Transformer/PhotoCouple Isolation, 1500VAC/minute 

5VDC(logic circuit) N/A*2 5V，±5%，1A(max) 5V，±5%，0.5A(max) 

24VDC(output circuit) 24V±10%，200mA(max)*3 24V，±10%，400mA(max) 24V，±1%，250mA(max)

O
utput 

Pow
er*

1 

24VDC(input circuit) 20V，±10%，400mA(max) 24V，±10%，400mA(max) 24V，±10%，250mA(max)

 
Note *1：The 5VDC (for logic circuit) output power and the 24VDC (for output circuit) power can be accessed from the “I/O 

expansion output header” located on the right side of the main/expansion units for expansion modules. The 24VDC power for 
input circuits is provided from the farthest 2 upper left terminals (labeled “+24V OUT-”) on the input terminal block of 
main/expansion unit to input circuit in expansion module or other sensors. 

Note *2：The 5VDC power of 10/14PTs main unit is generated from the 24VDC power in the output circuit, with specifications of 
5VDC±10% and 400mA (max) (Circuit is located on the I/O board of 10/14PTs main unit). 

Note *3：Without any I/O expansion interface, the 24VDC power in 10/14PTs main unit is for its output circuit alone and cannot be 
used for other purposes. 

Spec
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　  Note 

The schematic  d iagram of  AC power  supply wir ing in  main/expansion uni ts  is  shown 
below.  Also be  caut ious  about  the  fol lowing:  

1 .  Please fo l low the wir ing schemes regulated by local  nat ional  s tandards to  use 
s ingle-pole  switch（ break hot  wire〝 L〞） ,  or  doublel-pole  switch（ break both〝 L〞

and〝 N〞） ,  to  turn  on or  off  the  AC input  power.  

2 .  In wir ing,  hot  wire〝 L〞must  be connected to  the  L  terminal  on uni t ,  while  the ground 
l ine〝 N〞 connected to  the  N  terminal .  Please use wires with  diameters  1mm2〜 2mm2 .

3.  Al l  G    t erminals  on main  uni t  and expansion uni t /module have to  be connected to  
the EG (Earth Ground) terminal  of  main  power system as shown in the f igure below,  
wi th  wire  diameters  larger  than 2mm2.  
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5.2 Specifications of DC Power Sourced Power Supply and Wiring  

 
The avai lable  DC power sourced power supplies  of  FBs-PLC are the 10 Watt  (POW-10-D) 

supply for  10/14PTs main uni t ,  the 16 Watt  (POW-16-D) supply for  20~60PTs main/expansion 
uni t ,  and the 10 Watt  expansion supply (FBs-EPOW-D) for  expansion modules .  The out  power of  
DC source power supply is  smaller  than i ts  AC counterpar t  because the power generated  by the 
former only need to provide power to  the 5VDC logic circui t  and the 24VDC output circuit ,  
while  the power of  24VDC input circui t  is  der ived direct ly by the 24VDC input power source 
through f i l ter  c ircui t .  Besides the FBS-EPOW is  an independent module,  POW-14 and POW-24 
are  to  be instal led on a  main uni t  or  inside an  expansion uni t ,  where their  appearances are  
invis ib le .  The fol lowing table  l is ts  the  specif icat ions:  

　  Warning 

Output of  power for  sensor  cannot be connected in  paral le l  wi th other  powers ,  in  
which the conf l ic t  between two sets  of  power wil l  decrease their  l i fe t ime or  cause 
immediate  damage.  This  wil l  induce unexpected malfunction of  PLC and cause ser ious 
or  even deadly damage to  people  or  equipment .  
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             Model 

Item 
POW-10-D POW-16-D FBS-EPOW-D 

Rated Voltage 24VAC，±10% 

Rated power 12.5VA(10W) 20VA(16W) 12.5VA(10W) 

Inrush Current 20A@24VDC 

Allowable Power Interrupt 20ms(min.) 

Fuse Spec. 3A，250VAC 

Isolation Type Transformer/PhotoCoupler Isolation, 500VDC/minute 

5VDC(logic circuit) N/A*2 5V，±5%，1A(max) 5V，±5%，0.5A(max) 

24VDC(output circuit) 24V±10%，200mA(max)*3 24V，±10%，400mA(max) 24V，±10%，250mA(max)

O
utput 

Pow
er*

1 

24VDC(input circuit) 
Directly from input power, but limited by specifications of circuit and fuses, with 

capacity of 400mA(max.) 
 
Note *1：The 5VDC (for logic circuit) output power and the 24VDC (for output circuit) power can be accessed from the “I/O 

expansion output header” located on the right side of main/expansion units for expansion modules. The 24VDC power for 
input circuit is provided from the farthest 2 upper left terminals (labeled “+24V OUT-”) on the input terminal block of 
main/expansion unit to input circuit in expansion module or other sensors. 

Note *2：The 5VDC power of 10/14PTs main unit is generated by the oscillations of the 24VDC power in the output circuit, with 
specifications of 5VDC±10% and 400mA (max) (Circuit is located on the I/O board of 10/14PTs main unit). 

Note *3：Without any I/O expansion interface, the 24VDC power in 10/14PTs main unit is for its output circuit alone and cannot be 
used for other purposes. 

　  Note 

The schematic diagram of DC power supply in main/expansion unit is shown below. Also be 
cautious about the following: 

1.  Please fo l low the wir ing schemes regulated by local  nat ional  s tandards to  
choose s ingle-pole  switch (break 24V+) or  double-pole switch (break both  24V+ and 
24V− )  in  order  to  turn  on or  off  DC input  power.  

2 .  Wir ing of  24V+ input power must  be connected to  the terminal  labeled by  +  z ,  
while  the 24V−  end is  connected to  the   –   te rminal ,  Please use  wires  wi th diameters  of  
1mm2〜 2mm2 .  

3 .  The  G   t e rminals  on main  uni t  and al l  d igi ta l  expansion uni ts /modules  must  
be connected to  the EG (Earth Ground) terminal  on main power system according to  the 
scheme shown in  the  fol lowing f igure ,  us ing wire  diameters  larger  than 2mm2.  

 

　  Warning 

Output of  24VDC power for  input circui t  cannot be connected in  paral le l  with o ther  
powers ,  in  which the confl ic t  between two sets  of  power wil l  decrease their  l i fe t ime or  
cause immediate  damage.  This  wil l  induce unexpected malfunct ion of  PLC and cause 
ser ious  or  even deadly damage to  people  or  equipment .  
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5.3 Residual Capacity of Main/Expansion Unit & Current Consumption of  
Expansion Module  

 
Besides i ts  own circui ts  usage,  the residual  capaci ty of  three sets  of  bui l t- in  power supply 

of  main/expansion unit  are  b ig enough for  o ther  expansion modules usage.  In addit ion,  the 
expansion power (FBs-EPOW) module can also provides the power  for  expansion modules usage.  
As each model of  the main/expansion uni t  has  d ifferent  residual  capaci ty,  var ious models  of  
expansion modules  a lso  consume different  amounts of  current .  In pract ice,  one has to  consider  
the match between the two to  avoid over load in any of  the three sets  of  output  power.  In the 
fo l lowing,  The worst  case of  the avai lable  residual  capacity in  each main/expansion uni t  and the 
maximum power  consumption of  expansion modules  are  descr ibed below spare .  

 
5.3.1 Residual Capacity of Main/Expansion Unit  

 
O u t p u t  P o w e r             E x t r a  C a p a c i t y  

  M o d e l  5 V D C ( l o g i c  c i r c u i t )  2 4 V D C ( o u t p u t  c i r c u i t ) 2 4 V D C ( i n p u t  c i r c u i t )

F B S - 1 0 / 1 4 M A -◎  3 0 0 mA  －  3 4 0 mA  

F B S - 2 0 M A -◎  7 5 3  mA  3 3 5 mA  3 1 0 mA  

F B S - 2 4 M A -◎  7 2 2  mA  3 2 5 mA  2 9 5 mA  

F B S - 3 2 M A -◎  7 1 2  mA  3 1 5 mA  2 6 2 mA  

F B S - 4 0 M A -◎  6 8 8  mA  2 9 5 mA  2 4 4 mA  

F B S - 6 0 M A -◎  6 4 4  mA  2 5 5 mA  1 9 0 mA  

F B S - 1 0 / 1 4 M C -◎  3 0 0  mA  －  3 4 0 mA  

F B S - 2 0 M C -◎  7 5 3  mA  3 3 5 mA  3 1 0 mA  

F B S - 2 4 M C -◎  7 2 2  mA  3 2 5 mA  2 9 5 mA  

F B S - 3 2 M C -◎  7 1 2  mA  3 1 5 mA  2 6 2 mA  

F B S - 4 0 M C -◎  6 8 8  mA  2 9 5 mA  2 4 4 mA  

F B S - 6 0 M C -◎  6 4 4  mA  2 5 5 mA  1 9 0 mA  

F B S - 2 0 M N -◎     

F B S - 3 2 M N -◎     

M a i n  U n i t  

F B S - 4 0 M N -◎     

F B S - 2 4 E A P -◎  9 4 8  mA  3 5 0 mA  3 3 7 mA  

F B S - 4 0 E A P -◎  9 1 8  mA  3 2 0 mA  2 9 2 mA  E x p a n s i o n  
U n i t  

F B S - 6 0 E A P -◎  8 8 0  mA  2 8 0 mA  2 3 8 mA  

 
z Suff ixed  code－◎： hol low means  AC power,  － D DC power.  
z In  the  above  tab le ,  the  res idua l  capac i ty  i s  ca lcula ted  according  to  the  mos t  power-consuming  

model  ( for  example ,  MCT) of  in  each  main/expans ion  uni t  by  i t s  I /O poin t  number,  under  the  
maximum load  condi t ion  (wi th  both  DI  and  DO ON) .  The  bas ic  uni t s  fo r  ca lcu la t ion  a re  7 .5mA 
/PT for  h igh/medium speed  DI ,  4 .5mA/PT for  low speed DI  (Ul t ra  h igh  speed DI  does  no t  use  the  
24VDC power  in  input  c i rcui t ) ,  10mA/PT for  h igh  speed DO,  7 .5mA/PT for  medium speed DO,  
and  5mA for  low speed  DO and  re lay  ou tpu t .  ( exc lud ing  the  SSR model ) .  

z See  Sec t ions  5 .1  and  5 .2  fo r  the  res idua l  capac i ty  o f  expans ion  power  ( -EPOW and  -EPOW-D)  
 
 

　  Warning 

Either  for  the bui l t- in  power supply of  the main/expansion uni t  or  the expansion 
power supply for  the expansion unit ,  the  to ta l  amount of  current  cannot exceed the value 
l is ted  in  the above table .  Any violat ion wil l  cause a  voltage drop by overloading the 
power supply,  or  in termit tent  powered with the supply in  protect ion mode,  e i ther  of  
which wil l  resul t  in  unexpected act ion of  PLC and cause harm to people or  damage to 
equipment .  
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5.3.2 Maximum Current Consumption of Expansion Module  

 
Without  i ts  own power  supply,  expansion modules  must  be  supported by the  main/expansion 

uni t ,  expansion power,  or  external  power  supply (24VDC input  c i rcui t  a lone) .  The fol lowing 
table  l i s ts  the  maximum consumption current  of  each expansion module .  

 
      C u r r e n t  
  M o d e l  5 V D C  L o g i c  C i r c u i t  2 4 V D C  O u t p u t  C i r c u i t  2 4 V D C  I n p u t  C i r c u i t  

F B S - 2 4 E A  5 2  mA  5 0 mA  6 3 mA  
F B S - 4 0 E A  8 2  mA  8 0 mA  1 0 8 mA  
F B S - 6 0 E A  1 2 0  mA  1 2 0 mA  1 6 2 mA  
F B S - 8 E A  3 0  mA  2 0 mA  1 8 mA  
F B S - 8 E X  3 0  mA  －  3 6 mA  
F B S - 8 E Y  2 7  mA  4 0 mA  －  

F B S - 1 6 E A  4 0  mA  4 0 mA  3 6 mA  
F B S - 1 6 E Y  3 9  mA  8 0 mA  －  

F B S - 2 0 E X  4 6  mA  －  9 0 mA  
F B S - 2 4 E X  4 8  mA  －  1 0 8 mA  

D
igital I/O

 E
xpansion M

odule F B S - 2 4 E Y T  6 6  mA  －  －  

F B S - 3 2 D G I  1 4  mA  －  3 6 mA  
F B S - 7 S G 1  1 4  mA  －  2 0 0  mA  
F B S - 7 S G 2  1 4  mA  －  4 0 0  mA  
F B S - 6 A D   －   
F B S - 2 D A  1 8  mA  －  4 2  mA  
F B S - 4 D A   －   
F B S - 4 A 2 D   －   
F B S - T C 6   －   
F B S - RT D 6   －   
F B S - T C 1 6   －   

N
um

eric I/O
 E

xpansion 
M

odule 

F B S - RT D 1 6   －   
F B S - C B 2  1 3  mA  －  －  

F B S - C B 2 2  2 5  mA  －  －  

F B S - C B 5  5 5  mA  －  －  

F B S - C B 5 5  1 0 0  mA  －  －  

C
om

m
unicatio

n B
oard (C

B
) F B S - C B 2 5  6 0  mA  －  －  

F B S - C M 2 2  1 8  mA  －  －  

F B S - C M 5 5  1 0 0  mA  －  －  

F B S - C M 2 5  6 7  mA  －  －  

F B S - C M 2 5 E  11 0  mA  －  －  

F B S - C M 5 5 E  1 2 0  mA  －  －  

F B S - C M 2 5 C  －  －   
F B S - C M 5 R  －  －   

C
om

m
unication M

odule 
(C

M
) 

F B S - C M 5 H  －  －   

F B S - D A P B  －  －   

F B S - D A P C   －  －  

O
thers F P - 0 7 C   －  －  

 
z The above table  l is ts  the required current  for  the maximum consumption in  each expansion 

module.  The 24VDC input  c ircui t  consumes 4 .5mA less  per  point  of  OFF state  DI  in  DI/O 
module,  while  the 24VDC output circui t  consumes 5mA less  per  point  of  OFF state  DO. The 
effect  of  power consumption var iat ion regarding the ON/OFF state  of  DI/DO of  expansion 
modules  other  than DI/O are  less  s ignif icant  and can be  neglected.  

z The effect  of  res idual  capaci ty var ia t ion regarding the ON/OFF s ta te  of  DI/DO for  5VDC 
logic  c i rcui t  can be neglected.  
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5.4  Requirement of Power Sequence in Main Unit & Expansion  
Unit/Module   

 
When the power is  on,  the  FBs-PLC main uni t  f i rs t  detects  the type and number of  

expansion uni t /module at tached to  i ts  expansion in terface and get  the actual  I /O configurat ion.  
Therefore,  while  the main uni t  performs detect ion,  the power in  expansion uni t /module should 
be already UP,  o therwise,  the detected  I /O conf igurat ion wil l  not  correct .  Namely,  the power  of  
expansion uni t /module should  be ON simultaneously or  even ear l ier.  There wil l  be  no t ime 
sequence error  when main uni t /expansion uni t /module are  connected together  to  one power.  I f  
the expansion uni t  and main uni t  powered by different  powers (or  the same power but  d ifferent  
switches) ,  or  external  power supply is  used for  expansion modules ,  t ime sequence of  both 
powers should be considered.  To solve the problem of  the expansion uni t /module power not  get  
ready before main  uni t  power does,  FBs-PLC provides a  special  R4150 regis ter  which can delay 
the detect ion t ime of  I /O conf igurat ion.  The t ime base of  R4150 is  0 .01sec with  a  defaul t  value 
of  100 (namely a  1sec delay) ,  which can be set  f rom 100~500 (1~5sec) ,  as  shown in the f igure 
below. If  the expansion uni t  power cannot be UP within 1sec af ter  main uni t  power is  ON, the 
R4150 t ime needs to  be set  longer  to  delay the detect ion by CPU. I t  cannot  exceed 5sec,  however,  
o therwise  the  conf igurat ion of  expansion interface  cannot  be  detected.  
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