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WARNING!

Saftronics manufactures component parts that can be used in a wide
variety of industrial applications. The selection and application of
Saftronics products remains the responsibility of the equipment de-
signer or end user. Saftronics accepts no responsibility for how it’s
products may be incorporated into the final design.

Under no circumstances should any Saftronics product be incorpo-
rated into any product or design as the exclusive or sole safety con-
trol. Without exception, all controls should be designed to dynami-
cally fault detect and fail safe under all circumstances. All products
designed to incorporate a component part manufactured by
Saftronics, must be supplied to the end user with appropriate warn-
ings and instructions as to the safe use and operation. Any warnings
provided by Saftronics must be passed through to the end user.

Saftronics offers an express warranty only as to the quality of it’s
products to conform to the catalog specifications. NO OTHER WAR-
RANTY, EXPRESS OR IMPLIED, IS OFFERED. Saftronics assumes
no liability for any personal injury, property damage, losses or claims,
arising out of the misapplication of it’s products.
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SAFETY FIRST !

PLEASE READ THIS INSTRUCTION MANUAL THOROUGHLY BEFORE
ATTEMPTING ANY INSTALLATION, OPERATION, MAINTENANCE OR INSPEC-
TION. FAILURE TO FOLLOW THE RECOMMENDED PROCEDURES OR
CAUTIONS IN THIS MANUAL COULD RESULT IN INJURY TO PERSONNEL AND/
OR DAMAGE TO EQUIPMENT.

Disconnect and lockout all power before working on the equipment.
THERE ARE LETHAL VOLTAGES PRESENT AND COULD RESULT IN INJURY
OR DAMAGE TO EQUIPMENT.

CAUTION !

1. CHECK THE NAME WRITTEN ON THE PRODUCTS AND INSURE THAT
THE PROPER PART HAS BEEN RECEIVED.

2. INSPECT THE PART FOR  ANY DAMAGE DUE TO SHIPMENT.

3. THE OPTION CARD USES CMOS IC CHIPS AND CAN BE DAMAGED BY
STATIC ELECTRICITY.

4. BEFORE INSTALLING THE OPTION CARD, TURN OFF ALL POWER TO
THE EQUIPMENT AND INSURE THE CHARGE INDICATOR LAMP ON THE
INVERTER IS OFF. LETHAL VOLTAGES ARE PRESENT !

5. DO NOT CONNECT OR DISCONNECT WIRING WHILE POWER IS ON !

6. FOLLOW GOOD STANDARD WIRING PRACTICES AND ANY APPLICABLE
CODES THAT MAY APPLY.

Description

The PG-W2 card designed for use with the VG5 and VG5+ series of inverters,
provides for dual encoder inputs, channel 1 and Channel 2. Channel 1 is used with
the local encoder to provide speed feedback to control and minimize motor speed
changes do to load variations. Channel 2 is used to interface with a second en-
coder connected to a process that is to be followed. For both channels the PG-W2
card accepts a two phase input, A and B (quadrature) for directional detection, and
a marker pulse, (Z input, one pulse per revolution) The PG-W2 also provides A,B,
and Z outputs, for either channel 1 or 2 (software selectable),  for monitoring or
control. A 12VDC@ 200 mA supply to power the local encoder is provided, while an
external supply must be used for the second encoder.

The card is designed to operate in the V/F or Flux Vector modes. (see table 1,and
also refer to the VG5 or VG5+ programming manual, for further information).

Specifications

FOR BOTH CHANNELS:

1 -  A,B, & Z inputs - differential RS-422 compatible
2 -  Input Frequency range - 50 to 300 kHz
3 -  A,B, & Z outputs - differential RS-422 compatible
4 -  Software - 10011 / 11102

FOR CHANNEL 1 ONLY:

Encoder Power Supply -     +12 VDC @ 200 mA max. (see note)

NOTE: THE MAXIMUM CURRENT AVAILABLE IS 200 MA . IF THE ENCODER
REQUIREMENTS EXCEED THIS THEN AN EXTERNAL  SUPPLY MUST BE

PROVIDED. (SEE FIGURE 5)
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J2
1

123456789101112131417 151624 181920212223

E

Grounding lead wire (connected to
terminal E (G) on inverter control
board)

Mounting peg
hole (3.2mm) dia.

Stand-off mounting
hole (4.0mm) dia.

50-pin Connector
to inverter control
board (4CN)

1 2 3

HDR1

PG-W2

1 2 3

Jumper for HDR1

HDR1 Jumper Position Scan Time
1 - 2 *
2 - 3

5 ms
2 ms

* Default position. The 2 ms scan
time is not supported at this time

Encoder #2 Velocity Processing

(see below)

J1 J2

Fig. 1 Dual PG Speed Control Card PG-W2
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Kit Includes

 (1) PG-W2   Encoder Interface Card  (Fig. 1)

4 5

Installation Procedure

(1) Turn OFF the main power to the inverter and wait for the time specified on
the cover of the inverter. Remove the cover and verify that the CHARGE
indicator lamp is OFF.

(2) Insert the attached spacer (SRNT41028-9) into the spacer mounting hole in
the mounting base of the inverter (see FIGURE 2).

Inverters of 3.7 kW or smaller capacities have two closely placed holes.
Insert the spacer into the hole on the 7CN side. Inserting into the wrong hole
will stack the spacer. Be careful to insert in the proper hole in the proper
inserting direction.

(3) Align the two holes of PG-W2 and projections as shown in the detailed side
view, first at location (a) and then at (b), and precisely place the card on the
option A connector. Insert the spacer mounted at (2) above into the PG-W2
spacer mounting hole (see Part A of the side view).

Verify that 4CN is precisely aligned to PG-W2. Gently push the card until it
clicks.

FIGURE 2 - INSTALLATION OF ENCODER INTERFACE CARD PG-W2
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FIGURE 3 - INTERCONNECTION DIAGRAM

Wiring Recommendations

(1) All signal wiring (from terminals J1 and J2) of the PG-W2 card should be run
separately from any power wiring or cable.

(2) Use shielded twisted cable between the PG-W2 card and the encoder, and
ground the shield properly as shown in FIGURE 3. Good shield grounding
practices will help minimize any noise problems. Also, the cable length should
not exceed 160 ft. (50 m).

(3) Applicable wire sizes for terminal blocks J1 and J2 are shown in the follow-
ing table. The terminals are the MKDS1 series, manufactured by Phoenix
Contact GmbH & Co.

AWGAWGAWGAWGAWG I(A)I(A)I(A)I(A)I(A) VVVVVAC(V)AC(V)AC(V)AC(V)AC(V)
SSSSStrandedtrandedtrandedtrandedtranded 1616161616 1212121212 125125125125125
SolidSolidSolidSolidSolid 1616161616 1212121212 125125125125125
ULULULULUL 22-1622-1622-1622-1622-16 1010101010 300300300300300
CSACSACSACSACSA 22-1622-1622-1622-1622-16 1010101010 300300300300300
CSACSACSACSACSA 22-1622-1622-1622-1622-16 1010101010 300300300300300

Encoder Selection

The maximum frequency of the encoder output pulses that can be detected is 300
kHz.
Find the output frequency, f (Hz), according to the following formula.

f (Hz)   = Motor rotation speed (r/min) at max. frequency output   x  Encoder constant (p/rev)
60

If the encoder current requirements is 200 mA or greater, provide a separate power
supply. (If momentary power loss ride-through function is necessary, provide back-
up capacitor Figure 5 or take other necessary measures.)

FIGURE 4

6 7
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Channel 2 Operation

As described earlier Channel 1 is used to interface with the local encoder to provide
speed feedback to control and minimize speed changes do to load variations. Channel
2 provides an interface with a second encoder to enable a following or tracking of a
process. The input of the second encoder is conditioned and scaled  as shown in
the block diagram shown in Fig. 6 below.

The encoder output is converted  to a signal (A) in which 1 pulse / sec. equals
0.001 Hz. of frequency reference once every 5 ms. as set by the HDR1 jumper
default position as shown in Fig.1. NOTE:  The 2 ms. scan time is not supported
at this time. The frequency is converted to an absolute value to negate the direc-
tional (quadrature) information of the encoder. This absolute reference (B) is then
multiplied by the constant set in the inverter parameter P1-01 having a range of 0
– 10,000. This output (C) is then divided by a constant set in parameter P1-02 also
with a range of 0 – 10,000.The output of the divide block (D) is the scaled speed or
frequency reference required by the inverter. The scaled reference is input to a ratio
block, which adds or subtracts a percentage of the scaled reference to the base
reference. This is set in parameter P1-03 having a range of + 99.99% to – 99.99%.
This combined signal (E) is limited not to be less than zero and is the input speed
reference at (F) to the inverter.

Input
circuitE
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Maximum Input
Frequency = 170KHz
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Gear
Tooth
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0 - 10,000
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1

0.00

8 9
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Programming

When programming the VG5 & VG5+ inverter with Pulse Input software (No. 10011
/ 11102), all of the standard parameters are supported in the VG5 & VG5+ program-
ming manual. Additional parameters to support the Pulse Input software are de-
scribed as follows.

(1) B1-01  selects the speed reference of the slave inverter. A value of (5) se-
lects the pulse input from the master encoder as the speed reference.

(2) H1-01  -  H1-06  multi-function input terminals.
A value of 80 (pulse B with N.O. contact), or 81 (pulse B with N.C. contact)
will allow toggling of the pulse monitor output signal between the default
slave encoder signal, or the master encoder signal. A value of 82  slave /
local, reference is from terminal 13 when closed.

(3) P1-01 Gear tooth 1, range 0 – 10,000  (multiplier)
(4) P1-02 Gear tooth 2, range 0 -  10,000  (divisor)
(5) P1-03 Ratio setting, range – 99.99% to +99.99% (the final bias value added

to the frequency reference input signal)

Master reference (Mref)                Mref =
master encoder PPR x max. motor RPM

60
1000

Slave reference (Sref) Sref = Maximum desired frequency of slave inverter. NOTE: Parameter
E1-04 Max. Frequency must be equal to or greater than the intended
Sref

Gear tooth 1 (P1-01) Numerator - This value will be derived from the formula below*

Gear tooth 2 (P1-02) Denominator - 2 x master encoder PPR

              * P1-01 =
Sref x P1-02

Mref

Example: The master motor is a 4 pole design (1800 rpm), and the encoder is 512 PPR. The
slave motor has a base frequency of 60 Hz, but the application calls for a ratio of
3.2:1. The Sref and Mref must first be determined before the pulse input parameters
are calculated

Sref = 60 Hz 3.2 = 18.75 Hz

Mref =
512 PPR x 1800 RPM

60
1000 = 15.360 Hz

Setting P1-02 = 2 x 512 = 1024 PPR

P1-01 =
18.75 Hz x 1024 PPR

15.360 Hz
= 1250
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NOTE: P1-03 IS
SET TO THE

DEFAULT VALUE
OF 0.00

10 11

*ASR: Automatic Speed Regulation
** Open Loop Flux Vector
*** Closed Loop Flux Vector
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Programming

When programming the VG5 & VG5+ inverter with Pulse Input software (No. 10011
/ 11102), all of the standard parameters are supported in the VG5 & VG5+ program-
ming manual. Additional parameters to support the Pulse Input software are de-
scribed as follows.

(1) B1-01  selects the speed reference of the slave inverter. A value of (5) se-
lects the pulse input from the master encoder as the speed reference.

(2) H1-01  -  H1-06  multi-function input terminals.
A value of 80 (pulse B with N.O. contact), or 81 (pulse B with N.C. contact)
will allow toggling of the pulse monitor output signal between the default
slave encoder signal, or the master encoder signal. A value of 82  slave /
local, reference is from terminal 13 when closed.

(3) P1-01 Gear tooth 1, range 0 – 10,000  (multiplier)
(4) P1-02 Gear tooth 2, range 0 -  10,000  (divisor)
(5) P1-03 Ratio setting, range – 99.99% to +99.99% (the final bias value added

to the frequency reference input signal)

Master reference (Mref)                Mref =
master encoder PPR x max. motor RPM

60
1000

Slave reference (Sref) Sref = Maximum desired frequency of slave inverter. NOTE: Parameter
E1-04 Max. Frequency must be equal to or greater than the intended
Sref

Gear tooth 1 (P1-01) Numerator - This value will be derived from the formula below*

Gear tooth 2 (P1-02) Denominator - 2 x master encoder PPR

              * P1-01 =
Sref x P1-02

Mref

Example: The master motor is a 4 pole design (1800 rpm), and the encoder is 512 PPR. The
slave motor has a base frequency of 60 Hz, but the application calls for a ratio of
3.2:1. The Sref and Mref must first be determined before the pulse input parameters
are calculated

Sref = 60 Hz 3.2 = 18.75 Hz

Mref =
512 PPR x 1800 RPM

60
1000 = 15.360 Hz

Setting P1-02 = 2 x 512 = 1024 PPR

P1-01 =
18.75 Hz x 1024 PPR

15.360 Hz
= 1250
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VG5 and VG5+
PG-W2 Dual Encoder

Interface Card Kit

Saftronics, Inc.
5580 Enterprise Pkwy., Ft. Myers, Fl 33905
Telephone: (941) 693-7200
Fax: (941) 693-2431
www.saftronics.com

DOC. NO. 027-2125
KIT NO. E001063-29

www.saftronics.com

WARNING!

Saftronics manufactures component parts that can be used in a wide
variety of industrial applications. The selection and application of
Saftronics products remains the responsibility of the equipment de-
signer or end user. Saftronics accepts no responsibility for how it’s
products may be incorporated into the final design.

Under no circumstances should any Saftronics product be incorpo-
rated into any product or design as the exclusive or sole safety con-
trol. Without exception, all controls should be designed to dynami-
cally fault detect and fail safe under all circumstances. All products
designed to incorporate a component part manufactured by
Saftronics, must be supplied to the end user with appropriate warn-
ings and instructions as to the safe use and operation. Any warnings
provided by Saftronics must be passed through to the end user.

Saftronics offers an express warranty only as to the quality of it’s
products to conform to the catalog specifications. NO OTHER WAR-
RANTY, EXPRESS OR IMPLIED, IS OFFERED. Saftronics assumes
no liability for any personal injury, property damage, losses or claims,
arising out of the misapplication of it’s products.
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