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Chapter 6  Digital Input (DI) Circuit 
The FBs - PLC provides  the  u l t r a  h igh  speed  d iffe ren t ia l  double  end  5VDC inputs  ( i . e . ,  s ing le  

input  wi th  two te rmina ls  wi thout  common)  and  the  s ingle  end  24VDC inputs  which  use  the  
common te rminal  to  save  te rminals .  The  response  speeds  of  s ingle  end  common input  c i rcu i ts  a re  
ava i lab le  in  h igh ,  medium and low.  Because  the  double  end  input  c i rcu i t  has  two independent  
te rmina ls ,  i t  can  be  connected  e i ther  in  SINK or  SOURCE (we wi l l  use  the  te rm SRCE)  for  input  
or  in  d i ffe rent ia l  input  wir ing  for  l ine  dr iver  source .  The  s ingle  end  input  c i rcu i t  can  be  se t  to  
SINK or  SRCE type  by vary ing  the  wir ing  of  the  common termina ls  S /S  ins ide  PLC and ex terna l  
common wire  of  input  c i rcu i ts  ( see  Sec .  6 .3  for  de ta i l s ) .  
 

6.1 Specifications of Digital Input (DI) Circuit  
 

5VDC 
Differential 

Input 
24VDC Single end Input Note Item 

 
Specifications Ultra High Speed 

(750KHz) 
High Speed 
(100KHz) 

Medium Speed 
(20KHz)*1 

Low Speed 
(200Hz) 

 

Input Signal Voltage 5VDC±10% 24VDC±10%  
ON Current ＞6 mA ＞4mA ＞4mA ＞2.3mA Input 

Current 
Thresh
old 

OFF Current ＜2 mA ＜1.5mA ＜1.5mA ＜0.9mA 

Maximum Input 
current 

20mA 7mA 7 mA 4.2 mA 
 

Input Status 
Indication 

Displayed by LED: Lit when “ON”, dark when “OFF” 

Isolation Type Photo coupler signal isolation 

SINK/SRCE Wiring 
Independent 

Wiring 
Via variation of internal common terminal S/S and external 

common wiring 

 

F B S - 2 0 M N  X0,1  X2~11  
F B S - 3 2 M N  X0,1,4,5  X2,X3,X6~15 X16~19 

F B S - 4 4 M N  X0,1,4,5,8,9,12,13  
X2,3,6,7,10,11,14,1
5 

X16~27 
 

F B S - 1 0 M C   X0,1 X2~5  
F B S - 1 4 M C   X0,1 X2~7  
F B S - 2 0 M C   X0,1 X2~11  
F B S - 2 4 M C   X0,1 X2~13  
F B S - 3 2 M C   X0,1 X2~15 X16~19 
F B S - 4 0 M C   X0,1 X2~15 X16~23 
F B S - 6 0 M C   X0,1 X2~15 X16~35 

 

F B S - 1 0 M A    X0~3 X4~5 
F B S - 1 4 M A    X0~3 X4~7 
F B S - 2 0 M A    X0~3 X4~11 
F B S - 2 4 M A    X0~3 X4~13 
F B S - 3 2 M A    X0~3 X4~19 
F B S - 4 0 M A    X0~3 X4~23 
F B S - 6 0 M A    X0~3 X4~35 

*1：Limit of input 
speed in MA model 
is 10KHz 

L
ist of Input R

esponse Speed for V
arious M

odels 

E x p a n s i o n  
U n i t / M o d u l e  

   All Input Points  

Noise Filtering Time 
Constant*2 

DHF(280ns ~ 15ms) 
＋AHF(470ns) 

DHF(280ns ~ 15ms)
＋AHF(10µs) AHF(4.7ms) 

DHF ： Digital 
Hardware Filter 
AHF ： Analog 
Hardware Filter 

* 2： B e s i d e s  t h e  D H F  a n d  A H F,  t h e  X 0 ~ X 1 5  i n  a l l  ma i n  u n i t s  a l s o  c a n  b e  a d d e d  w i t h  d i g i t a l  s o f t w a r e  f i l t e r i n g .  S e e  
F U N 7 5  ( F I LT )  f o r  d e t a i l s .  
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6.2 Structure and Wiring of 5VDC Ultra High Speed Differential Input  
Circuit  

 
Only  the  MN main  uni t  o f  FBs  provides  the  5VDC ul t ra  h igh  speed  d i ffe ren t ia l  input  c i rcu i t ,  

which  is  main ly  used  for  the  input  of  hardware  h igh  speed  counter  (HHSC)  wi th  a  maximum 
working  f requency up  to  750  KHz (ava i lab le  in  any count ing  modes) .  In  prac t ice ,  to  ensure  the  
h igh  speed  and  h igh  noise  immuni ty,  p lease  use  Line-Dr iver  for  d i ffe ren t ia l  l ine  dr iv ing .  In  
environments  wi th  smal l  no ise  and  medium working  f requency (＜ 100KHz) ,  however,  i t  can  be  
changed to  the  5VDC single  end  SINK or  SRCE input  or  to  the  24VDC s ingle  end  SINK or  SRCE 
input  by connect ing  a  3KΩ /0 .5W res is tor  in  ser ies ,  as  shown in  the  f igure  be low.   

 
(A)  Wir ing  of  5VDC diffe ren t ia l  input  for  Line-Dr iver  dr iv ing（ with  f requency up  to  750KHz for  

h igh  speed  and  environments  wi th  la rge  noise）  

FBS-PLC 外界差動輸出

雙絞線

A

B

(編碼器)

 
(B)  Wir ing  of  5VDC diffe ren t ia l  input  to  5VDC s ingle  SINK or  SRCE input  (100KHz)  

PNP
SENSOR

  NPN
SENSOR

5V
DC

FBS-PLC

SRCE 輸入

SINK 輸入

 

(C)  Method of  conver t ing  5VDC di fferent ia l  input  to  24VDC s ingle  end  SRCE input  ( f requency＜

100KHz)  
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6.3 24VDC Single End Input Circuit and Wiring for SINK/SRCE input  
 

The  24VDC s ingle  end  d ig i ta l  input  c i rcu i ts  o f  FBs-PLC are  ava i lab le  for  h igh ,  med ium and 
low speed .  They a l l  have  the  s imi lar  c i rcu i t  s t ruc tures  but  wi th  d i ffe rent  response  speeds .  To  save  
input  te rmina ls ,  the  c i rcu i t  o f  s ing le  end  input  i s  implemented  by  connec t ing  one  end  of  a l l  inpu t  
po in ts  (photocoupler )  ins ide  the  PLC to  the  same in terna l  common poin t  labe led  as  S /S .  The  o ther  
end  of  each  input  c i rcu i t  i s  connec ted  to  cor responding  termina ls  such  as  X0,  X1,  X2,  e tc .  The  S /S  
common termina l  and  N s ingle  end  inputs  compr ise  of  N d ig i ta l  inputs  ( i . e . ,  on ly  N+1 termina ls  
a re  used  for  N terminals ) .  Therefore ,  we  ca l l  th is  type  of  input  s t ruc ture  the  s ingle  end  input .  The 
user  a l so  needs  to  do  the  same th ing  when making  the  connec t ion  of  ex terna l  d ig i ta l  input  devices .  
Namely,  the  one  end  of  a l l  input  devices  (e .g . ,  bu t tons ,  swi tches)  a re  connected  toge ther  and 
ca l led  the  ex terna l  common wire ,  whi le  the  o ther  ends  of  input  c i rcu i ts  a re  connected  to  the  input  
te rmina ls  X0,  X1,  X2,  e tc . ,  o f  PLC.  Then f in ish  i t  by  connect ing  the  ex terna l  common wir ing  and 
in terna l  common termina l  S /S  to  the  pos i t ive /negat ive  te rmina ls  of  the  24VDC power.  When 
connect  the  in terna l  common terminal  S /S  to  24V+(pos i t ive)  and  the  ex ternal  common wire  to  24V
－  (nega t ive) ,  then  the  c i rcu i t  se rve  as  SINK input.  On the  contra ry,  whi le  exchange  the  wi r ing  of  
the  above  in terna l  and  ex terna l  common wi l l  serve  as  a  SRCE input .  The  above  wir ing  schemes  
can  i l lus t ra ted  be low:  

 

z Wiring  of  s ing le  end  common SINK input  ( in te rna l  common te rmina l  S /S  →  24V+,  
ex terna l  common wir ing  →  24V－ )  

S/S

內部共點
    端子

FBS
    |
PLC 24VDC

(擴充模組無)

24V-24V+

X0 X1 X2

X0 X1 X2

X3

X3

 NPN
(SINK)
Sensor

外部
電源

24VDC

外部共線

輸入元件

 
z Wiring  of  s ing le  end  common SRCE input( in te rna l  common te rmina l  S /S  →  24V－ ,  

ex terna l  common wir ing  →  24V+)  

E x t e r n a l  C o mmo n  Wi r i n g  

I n p u t  d e v i c e s  

( n o t  a v a i l a b l e  i n  
e x p a n s i o n  mo d u l e s )

I n t e r n a l  
C o mmo n  
Te r mi n a l

E x t e r n a l  P o w e r  
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X2X1X024V+ S/S

X0

24VDC
(擴充模組無)

FBS
    |
PLC

內部共點
    端子

X2X1 X3

外部
電源

24VDC

24V-

 PNP
(SRCE)
Sensor

外部共線

輸入元件

X3

 

E x t e r n a l  C o mmo n  Wi r i n g  

E x t e r n a l  P o w e r

n o t  a v a i l a b l e  i n  

e x p a n s i o n  mo d u l e s  

I n p u t  C i r c u i t

I n t e r n a l  
C o m mo n  
Te r mi n a l


