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This guide briefly introduces the product information,
installation and wiring of the incremental PG expansion

Scan the QR code to view
the full electronic manual.

card. [; E[,
Visit www.invt.com for more information and source - e
download. For details, see the full version of corresponding [= i

product e-manual.

Preface

Thank you for choosing INVT incremental PG expansion card.

The incremental PG expansion card is a series of PG cards designed for multiple
general-purpose VFDs and must be used together with VFDs such as the GD350 series. It
connects to encoders through incremental signals, and offers four finished cards:
EC-PG505-12, EC-PG505-24B, EC-PG507-12, and EC-PG507-24.

Product features:
® Supports encoder power supply.

e Supports multifunction series, including encoder input, pulse reference input, and
frequency-division output (available only on EC-PG505-12 and EC-PG505-24B models).

® Supports simplified function series, including encoder input (available only on
EC-PG507-12 and EC-PG507-24 models).

Supports differential, open collector (OC), and push-pull wiring methods.

Supports hardware disconnection detection for encoder differential input; when used
with the control board, it supports switching from closed-loop to open-loop control.

Supports series or parallel connection for frequency-division output.
The PE terminal of each card must be reliably grounded.

1 Product overview

1.1 Model description

Figurel-1 Product nameplate and model

Product EC-PG 505 12
model Working power supply
12: 5V or 12V
24: 24V
Distinguishing code
5: GD350

05: Incremental multifunction

07: Incremental simplified function
Module category

PG: Encoder card

Product category
EC: Expansion card

1.2 Specifications

Table 1-1 Specifications

Item Specifications
Working temperature -10-50°C
Storage temperature -20-60°C

Relative humidity
Operating environment
Installation method
Ingress protection (IP) rating
Cooling method

5%-95% (No condensation)
No corrosive gas
Secured in the slot with screws
IP00
Natural air cooling

1.3 Product structure
The finished card consists of a finished board without an enclosure structure.
1.4 Indicators

Table 1-2 Indicator functions

Indicator | Definition Function
signal Blin'king (On: 500ms;'0ff: 500ms): Al or B1 signal is disconnected
LED1 indicator during encoder rotating.
On: Other cases
PWR Power On: The expansion card is powered on.
indicator | off: The expansion card is not powered on.
On: The expansion card is connecting with the control board.
ST Status Blinking (On: 500ms; Off: 500ms): The expansion card is properly
indicator |connected to the control board.
Off: The expansion card is disconnected from the control board.
BR Disconnecti |On: The encoder input differential signal is disconnected.
on indicator | Off: The encoder input differential signal is not disconnected.

1.5 Function selection

Table 1-3 Function selection

Finished card

Name Function
model

EC-PG505-12 Multifunction incremental PG card  |Encoder |np.ut. + pulse reference +
5V/12v frequency-division output

EC-PG505-24B Multifunction incremental PG card ~ |Encoder |np.ut. + pulse reference +
24V frequency-division output
Simplified incremental PG card .

EC-PG507-12 sV/12V Encoder input

EC-PG507-24

Simplified incremental PG card 24V

Encoder input

2 Installation and wiring

2.1 Installation precautions

‘ A ‘Ensure the VFD is powered off before installation.

# Note: According to the expansion card installation slot position specifications, for VFDs
with three card slots, it is recommended to install the expansion card in SLOT2; for VFDs
with only two slots, it is recommended to install the expansion card in SLOT1.

Required tools: Phillips screwdriver PH1, straight screwdriver SL3

Table 2-1 Screw torque requirements

Screw size Fastening torque
M3 0.55N*m

1.6 Expansion card parameters

Table 1-4 Expansion card parameters

Model

Function

Specifications

EC-PG505-12

Power supply

Voltage: 5V/12V +5%

Max. output: 150mA

Selects the voltage class through the jumper CN9
based on the voltage class of the used encoder.

Encoder input

e Applicable to 5V/12V push-pull encoders
e Applicable to 5V/12V OC encoders

® Applicable to 5V differential encoders with
differential signal disconnection detection
function

Response frequency: 400kHz

Pulse reference

Applicable to 5V/12V push-pull encoders
Applicable to 5V/12V OC encoders
Applicable to 5V differential encoders
Response frequency: 400kHz

Frequency-division
output

Differential output of 5V

Supports frequency division of 1255, which can
be set through P20.16 or P24.16

® Supports frequency-division output source
selection, which can be set through P20.17 or
P24.17

EC-PG505-24B

Power supply

Voltage: 24V £ 5%
Max. output current: 150mA

Encoder input

e Applicable to 24V push-pull encoders

e Applicable to 24V OC encoders

e Applicable to 24V differential encoders with
differential signal disconnection detection
function

Response frequency: 400kHz

Pulse reference

Applicable to 24V push-pull encoders
Applicable to 24V OC encoders
Applicable to 5V differential encoders
Response frequency: 400kHz

Frequency-division
output

Supports OC output with a pull-up resistor

externally connected to the input port

® Supports frequency division of 1255, which can
be set through P20.16 or P24.16

® Supports frequency-division output source

selection, which can be set through P20.17 or

P24.17

EC-PG507-12

Power supply

Voltage: 5V/12V *+ 5%
Max. output: 150mA

Selects the voltage class through the jumper CN9
based on the voltage class of the used encoder.

Encoder input

® Applicable to 5V/12V push-pull encoders

® Applicable to 5V/12V OC encoders

e Applicable to 5V differential encoders with
differential signal disconnection detection
function

® Response frequency: 400kHz

Pulse reference

Unavailable

Frequency-division
output

Unavailable

EC-PG507-24

Power supply

Voltage: 24V * 5%
Max. output current: 150mA

Encoder input

o Applicable to 24V push-pull encoders

® Applicable to 24V OC encoders

e Applicable to 24V differential encoders with
differential signal disconnection detection
function

® Response frequency: 400kHz

Pulse reference

Unavailable

Frequency-division
output

Unavailable

2.2 Product dimensions
The dimensions of the expansion card are 108.5x39mm, as shown in Figure 2-1.
Figure 2-1 Dimension drawing

108.5+0.2

39.0£0.2

-

2.3 Installation instructions
The following shows an example of the installation in slot 3 (see figure b).

Step 1 Position the communication card in the designated area of slot 3 on the control
board, ensuring proper alignment with the slot before securely fastening it together.

Step 2 Guide the communication card into place using the positioning stud.

Step 3 Secure it in position with M3 screws, completing the installation.

Figure 2-2 Installation position diagram

Figure a) VFDs with two card slots Figure b) VFDs with three card slots

# Note:

® The expansion card and control board are electrically connected through slots. Please
install them in place.

® To ensure the reliable operation of the expansion card and EMC requirements are met,
please tighten the screws according to the recommended torque for reliable grounding.

2.4 Disassembly instructions

You can disassembly the product by reversing the order of steps described in section 2.3

Installation instructions.

Step 1 Disconnect the power supply and disassemble all cables connected to the
expansion card.

Signal Port description Function description
name
command signals use PGND as the reference ground,
while the frequency-division output is provided as
differential signals.
Al+ X
Al ® Applicable to 5V/12V push-pull encoders
Blr e Applicable to 5V/12V OC encoders
Bl Encoderinput |e Applicable to 5V differential encoders with
differential signal disconnection detection function
Z1+
= ® Response frequency: 400kHz
A2+
A2- e Applicable to 5V/12V push-pull encoders
B2+ Pulse settin e Applicable to 5V/12V OC encoders
B2- € e Applicable to 5V differential encoders
72+ ® Response frequency: 400kHz
Z2-
AO+ . .
A0 e Differential output of 5V
BO+ Frequency-division|® Supporting frequency division of 1255, which can be
o ey set through P20.16 or P24.16
707 P ® Supports frequency-division output source selection,
70 which can be set through P20.17 or P24.17
Table 2-4 EC-PG505-24B terminals
PE AO+ BO+ | ZO+ | Al+ Bl+ Z1+ A2+ B2+ 22+ PWR
GND Al- B1- Z1- A2- B2- Z2- PGND
Table 2-5 EC-PG505-24B terminal function definition
Sl Port description Function description
name
PE Grounding Connected to the ground to enhance the
terminal anti-interference performance
PWR ® \Voltage: 24V + 5%
PGND Max. output current: 150mA
® GND serves as the signal ground. The encoder input
Encoder power R
and pulse command signals use PGND as the
GND A L
reference ground, while the frequency-division
output uses GND as the reference ground.
Al+
Al ® Applicable to 24V push-pull encoders
B ® Applicable to 24V OC encoders
Encoderinput |® Applicable to 24V differential encoders with
Bl1- : L R . . .
differential signal disconnection detection function
Z1+
1 ® Response frequency: 400kHz
A2+
A2- e Applicable to 24V push-pull encoders
B2+ Pulse settin ® Applicable to 24V OC encoders
B2- & e Applicable to 5V differential encoders
72+ ® Response frequency: 400kHz
Z72-
AO+ ® Supports OC output with a pull-up resistor externally
BO+ connected to the input port
Frequency-division|® Supporting frequency division of 1255, which can be
output set through P20.16 or P24.16
Z0+ . .
® Supports frequency-division output source selection,
which can be set through P20.17 or P24.17
Table 2-6 EC-PG507-12 terminals
PE Al+ B1l+ 71+ PWR
PGND Al- Bl1- Z1- PGND

Table 2-7 EC-PG507-12 terminal function definition

Step 2 Use a Phillips screwdriver to remove the grounding screw of the expansion card. Signalname | Port descr.iption Function description
Step 3 Pull the expansion card out to a suitable position. PE Groun‘dmg Cormected to the ground to enhance the
terminal anti-interference performance
2.5 User's wiring terminals PWR Voltage: 5V/12V£5%
. Max. output: 150Ma
Table 2-2 EC-PG505-12 terminals
PE 20r T Bor | 7zor | Al | BLx | ziv | A | Bos | 2o+ PWR PGND Encoder power Selects the voltage class through the jumper CN9
GND ACC)) B(g) Z?) Al B1 1 ™ B 7 PGND based on the voltage class of the used encoder.
- - - - - - - - - Al+ o Applicable to 5V/12V push-pull encoders
Al- ® Applicable to 5V/12V OC encoders
Table 2-3 EC-PG505-12 terminal function definition Bl+ Encoderinput |® Applicable to 5V differential encoders with
Signal Portd _ = iond - B1- P differential signal disconnection detection
hame ort description unction description 71+ function
PE Grounding Connected to the ground to enhance the Z1- ® Response frequency: 400kHz
terminal anti-interference performance
PWR ® Voltage: 5V/12V + 5% Table 2-8 EC-PG507-24 terminal definition
PGND Max. output: 150mA
S *. outpu . PE AL+ B1+ 71+ PWR
Encoder power Selects the voltage class through the jumper CN9
GND P based on the voltage class of the used encoder. PGND Al- B1- Z1- PGND
® GND serves as the signal ground (functionally
equivalent to AGND). The encoder input and pulse
-3- 4-

Table 2-9 EC-PG507-24 terminal function definition

Signal name | Port description Description
PE Grounding Connected to the ground to enhance the
terminal anti-interference performance

PWR Encoder power Voltage: 24V +5%

PGND Max. output current: 150mA

Al+ o Applicable to 24V push-pull encoders

Al- e Applicable to 24V OC encoders

B1+ Encoder input o Applicable to 24V differential encoders with
B1- differential signal disconnection detection
71+ function
Z1- ® Response frequency: 400kHz

2.6 Wiring precautions

For OC and push-pull wiring methods, the recommended maximum cable length is 50m.
For differential wiring, the recommended maximum cable length is 100m. Encoder
feedback cables must be routed at least 20cm away from motor cables. The shielding layer
of the encoder feedback cable must be connected to the PE terminal on the VFD side. Cable
cross-sectional area must be no less than 1.25mm? (AWG18).

The PG expansion card is configured with a pull-up resistor and can work in combination
with multiple types of incremental encoders through various external wiring modes. For
the wiring methods, see Figure 2-3 and Figure 2-4.

Table 2-10 Jumper definitions for different wiring methods

Port Jumper Differential (default) or oC wirin
description interface push-pull or OC wiring g
Encoder input CN6,CN7,CN8 Short DIFF Short OC
Pulse reference CN5 Short DIFF Short OC

Figure 2-3 External wiring diagram when used with a differential encoder
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Figure 2-4 External wiring diagram when used with a push-pull or an OC encoder
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