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D r r i v e r   d e   l i n i e   d i f e r e n t i a l Ň 

D r i v e r u l   d e   l i n i e   d i f e r e n ǚ i a l Ň   e s t e   u t i l i z a t   l a   e n c o d e r e l e   c a r e   ǚ i n   c o n t   d e   u n   i n c r e m e n t   Ǔ i   p o a t e   f i   u t i l i z a t 

p e n t r u   a   c o n v e r t i   s e m n a l e l e .   A c c e p t Ň   d o a r   i n t r Ň r i   d e   c o d i f i c a t o r   d i f e r e n ǚ i a l ,   p r i n   u r m a r e   s e m n a l e   ƞ n   m o d   

c o m m u n e   s e   c o n v e r t e s c   ƞ n   s e m n a l e   d i f e r e n ǚ i a l e   ƞ n a i n t e   d e   a   l e   c o n e c t a   l a   s e r v o d r i v e . 

S p e c i f i c a t i i   t e h n i c e : 

C o n v e r t e Ǔ t e   l i n i i l e   d e   c a n a l   A ,   B   Ǔ i   I n d e x   d e   m o d   c o m u n   ƞ n   l i n i i   d i f e r e n ǚ i a l e   A ,   _ A ,   B ,   _ B ,   

I n d e x ,   _ I n d e x . 

I n t r a r e   t e r m i n a l   c u   Ǔ u r u b . 

I e Ǔ i r e   c o n e c t o r   R J 4 5   p e n t r u   o   c o n e x i u n e   u Ǔ o a r Ň   c u   c a b l u l .   P a t c h   s t a n d a r d . 

I m u n i t a t e   r i d i c a t Ň   l a   z g o m o t   a   l i n i i l o r   d e   i e Ǔ i r e . 

I e Ǔ i r e a   e s t e   r u t a b i l Ň   p Ń n Ň   l a   1 0 0   d e   m e t r i   l u n g i m e . 

C o n e x i u n i   P u s h - L o c k   p e n t r u   t o a t e   t e r m i n a l e l e . 

http://WWW.AUTOMATIC.RO


2

0726.175.111    COMPONENTE PNEUMATICE ¡I HIDRAULICE                                                  AUTOMATIC INVEST                                                                                              WWW.AUTOMATIC.RO
0721.228.444    COMPONENTE ELECTRICE                                                                                   ROMANIA, IA¡I,                                                                                                        EMAIL
0754.075.656    COMPONENTE MECANICE                                                                                  CALEA CHI¡IN(ULUI, NR. 29                                                                                    VANZARI@AUTOMATIC.RO

Reasons to use an encoder with Line Driver

Driver for long distances

Longer signal lines ŀǊŜ ǇƻǎǎƛōƭŜ

Often amplification of the signal current

Steeper signal edges (higher frequencies and better use of signals possible)

Less overshoot at signal edges

Complementary signals

For differential signal transmission

In combination with a line receiver that is located in the control electronics, the signal 

transmission better protected against electromagnetic interference (EMI)

Particulary important for positioning applications

http://WWW.AUTOMATIC.RO
https://support.maxongroup.com/hc/en-us/articles/360005886794
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Possible combinations of encoder and Line Driver/Receiver

9ƴŎƻŘŜǊ with [ƛƴŜ 5ǊƛǾŜǊ ŀƴŘ ŎƻƴǘǊƻƭƭŜǊ with [ƛƴŜ wŜŎŜƛǾŜǊ

Advantages:

Signal lines protected against electromagnetic interferences

Long signal lines possible

Sufficiently high driver currents

Steep signal edges

Disadvantages:

Possible higher costs: need of Line Driver and Line Receiver

9ƴŎƻŘŜǊ with [ƛƴŜ 5ǊƛǾŜǊ ŀƴŘ ŎƻƴǘǊƻƭƭŜǊ without [ƛƴŜ wŜŎŜƛǾŜǊ

Advantages:

Better signal, steeper signal edges, better defined signal levels

Disadvantages:

Encoder signals not protected against EMI

Maximum signal levels in the range of 3.5V to 4.0V (see below Line driver chart)

9ƴŎƻŘŜǊ without [ƛƴŜ 5ǊƛǾŜǊ ŀƴŘ ŎƻƴǘǊƻƭƭŜǊ without [ƛƴŜ wŜŎŜƛǾŜǊ

Advantages:

Lower costs

Less cables

Disadvantages:

Encoder signals not protected against EMI (loss of position information)

For shorter lines only

Flatter signal edges

http://WWW.AUTOMATIC.RO
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Encoder: channels A and B, phase shift and direction of rotation

Incremental encoder do have two lines (channels A and B).

Why and what is the relative phase shift depending on the direction of rotation?

Incremental encoders produce a series of electrical high-low pulses. From these pulses the electronics 

gains information such as

ōȅ how much όǿƘƛŎƘ ŀƴƎƭŜύ Ƙŀǎ ǘƘŜ ƳƻǘƻǊ ǎƘŀŦǘ ǊƻǘŀǘŜŘ όŎƻǳƴǘƛƴƎ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǇǳƭǎŜǎύ

how fast ƛǎ ǘƘŜ ƳƻǘƻǊ ǎƘŀŦǘ ǊƻǘŀǘƛƴƎ όŜΦƎΦ ƴǳƳōŜǊ ƻŦ ǇǳƭǎŜǎ ǇŜǊ ƳƛƭƭƛǎŜŎƻƴŘύ

Unfortunately with one line only the signal looks the same if rotating clockwise (cw) or counter 

clockwise (ccw). Therefore, a ǎŜŎƻƴŘ ƭƛƴŜ όŎƘŀƴƴŜƭ .ύ ƛǎ ƴŜŜŘŜŘ ƘŀǾƛƴƎ ƛǘǎ ǎƛƎƴŀƭ ǎƘƛŦǘŜŘ ōȅ фл ŜƭŜŎǘǊƛŎŀƭ 

ŘŜƎǊŜŜǎ όϲŜύ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ŎƘŀƴƴŜƭ !Φ

This phase shift is needed to determine the direction of rotation. Depending on direction of rotation the 

signal of channel A is preceeding channel B or vice versa.

For encoder the following definition applies (if not specified otherwise):

If the motor shaft rotates clockwise (CW), channel A leads channel B.

If the motor shaft rotates counter clockwise (CCW), channel B leads channel A.

Definition of direction of rotation of motors

The same as the direction of the shaft seen from outside onto the mounting flange (load side) of the 

motor.

Quadcounts enhance resolution

Controller evaluate the signal edges of the encoder signals. This results in a four times higher positioning

resolution relative to the counts per turn of the encoder. The technical term for this is quadcounts or 

states.

http://WWW.AUTOMATIC.RO

