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Warning
Thank you for purchasing automation equipment from Automationdirect.com®, doing business as 
AutomationDirect.  We want your new automation equipment to operate safely.  Anyone who installs or uses 
this equipment should read this publication (and any other relevant publications) before installing or operating 
the equipment.
To minimize the risk of potential safety problems, you should follow all applicable local and national codes 
that regulate the installation and operation of your equipment.  These codes vary from area to area and usually 
change with time.  It is your responsibility to determine which codes should be followed, and to verify that the 
equipment, installation, and operation is in compliance with the latest revision of these codes.
At a minimum, you should follow all applicable sections of the National Fire Code, National Electrical Code, 
and the codes of the National Electrical Manufacturer’s Association (NEMA).  There may be local regulatory or 
government offices that can also help determine which codes and standards are necessary for safe installation 
and operation.
Equipment damage or serious injury to personnel can result from the failure to follow all applicable codes and 
standards.  We do not guarantee the products described in this publication are suitable for your particular 
application, nor do we assume any responsibility for your product design, installation, or operation.
Our products are not fault-tolerant and are not designed, manufactured or intended for use or resale as on-line 
control equipment in hazardous environments requiring fail-safe performance, such as in the operation of 
nuclear facilities, aircraft navigation or communication systems, air traffic control, direct life support machines, 
or weapons systems, in which the failure of the product could lead directly to death, personal injury, or severe 
physical or environmental damage (“High Risk Activities”).  AutomationDirect specifically disclaims any 
expressed or implied warranty of fitness for High Risk Activities.
For additional warranty and safety information, see the Terms and Conditions section of our catalog.  If you have 
any questions concerning the installation or operation of this equipment, or if you need additional information, 
please call us at 770-844-4200.
This publication is based on information that was available at the time it was printed.  At AutomationDirect we 
constantly strive to improve our products and services, so we reserve the right to make changes to the products 
and/or publications at any time without notice and without any obligation.  This publication may also discuss 
features that may not be available in certain revisions of the product.

Trademarks
This publication may contain references to products produced and/or offered by other companies.  The product 
and company names may be trademarked and are the sole property of their respective owners.  AutomationDirect 
disclaims any proprietary interest in the marks and names of others.

Copyright© 2019-2022  Automationdirect.com® Incorporated
All Rights Reserved

No part of this manual shall be copied, reproduced, or transmitted in any way without the prior, written consent 
of Automationdirect.com® Incorporated.  AutomationDirect retains the exclusive rights to all information 
included in this document.

Publication History
User Manual Publication History

Issue Date Description
First Edition 06/13/19 Initial release
1st Edition, Rev A 06/17/22 Removal of GSD8 drive slot 100 as an installation option for the GSDA-AI-A8 card.

~ ~
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GSDA-AI-A8 User Manual Overview
Overview of this Publication

The IronHorse GSDA-AI-A8 User Manual describes the installation, configuration, and methods of 
operation of the GSDA-AI-A8 Analog Module.
All information contained in this manual is intended to be correct.  However, information and data 
in this manual are subject to change without notice.  AutomationDirect (ADC) makes no warranty of 
any kind with regard to this information or data.  Further, ADC is not responsible for any omissions or 
errors or consequential damage caused by the user of the product.  ADC reserves the right to make 
manufacturing changes which may not be included in this manual.

Who Should Read This User Manual
This manual contains important information for those who will install, maintain, and/or operate the 
GSDA-AI-A8 Analog Module.

Technical Support
   By Telephone:  800-633-0405 (Mon.–Fri., 9:00 a.m.–6:00 p.m. E.T.)
   On the Web:  www.automationdirect.com

Our technical support group is glad to work with you in answering your questions.  If you cannot 
find the solution to your particular application, or, if for any reason you need additional technical 
assistance, please call Technical Support at 800-633-0405.  We are available weekdays from 9:00 a.m. 
to 6:00 p.m. Eastern Time.
We also encourage you to visit our web site where you can find technical and non-technical 
information about our products and our company.  Visit us at www.automationdirect.com.

Special Symbols

NOTE:  When you see the “notepad” icon in the left-hand margin, the paragraph to its immediate 
right will be a special note.

WARNING:  WheN you see the “exclAmAtIoN mARk” IcoN IN the left-hANd mARGIN, the pARAGRAph to Its ImmedIAte 
RIGht WIll be A WARNING.  thIs INfoRmAtIoN could pReveNt INjuRy, loss of pRopeRty, oR eveN deAth (IN extReme 
cAses).
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IronHorse GSDA-AI-A8 General Information
Standard Features

• Plug-in option card (Slot 200)
• Auto/Manual Input (Dry contact)
• Optically isolated 4 to 20mA input, (Target Speed Reference)
• Optically isolated 4 to 20mA output, (Motor Actual Speed, Tach Driven)
• Programmable, form C Relay output, (Alarm 2)

Warranty
AutomationDirect, Inc. (ADC) warrants its products to be free from defects in material and 
workmanship. The exclusive remedy for this warranty is ADC factory replacement of any part or parts 
of such product which shall within 12 months after delivery to the purchaser be returned to ADC 
factory with all transportation charges prepaid and which ADC determines to its satisfaction to be 
defective. This warranty shall not extend to defects in assembly by other than ADC or to any article 
which has been repaired or altered by other than ADC or to any article which ADC determines has been 
subjected to improper use. ADC assumes no responsibility for the design characteristics of any unit 
or its operation in any circuit or assembly. This warranty is in lieu of all other warranties, express or 
implied; all other liabilities or obligations on the part of ADC, including consequential damages, are 
hereby expressly excluded.

NOTE: Carefully check the GSDA-AI-A8 for shipping damage. Report any damage to the carrier 
immediately. Do not attempt to install the card if visible damage is evident to either the circuit or to 
the electronic components.

GSDA-AI-A8 Overview
The GSDA-AI-A8 is an “option card” featuring an Optically-Isolated 4-20 mA Current Loop Input and 
an Optically-Isolated 4-20 mA Current Loop Output.  Both the input and output are Optically-Isolated 
from the GSD8 Drive, circuit common, earth ground, and from each other.  In addition, a non-isolated 
SPST switch input is provided.  In the typical application with a GSD8-240 drive, that switch is used 
to determine where the GSD8 Drive gets its “Target Speed” setting.  Additionally, the GSD8-240-5C-D, 
10C-D, and 10N4X drives have an “Auto/Manual” LED indicator which displays whether the source 
of the Target Setting comes from the 4-20 mA input (“Auto”) or from the “front panel” Target setting 
(“Manual”).  Both the input and output 4-20 mA loops require customer supplied 9-36 VDC loop 
excitation power supplies.
In “Manual” mode, the GSD8 Drive uses its normal Front Panel display and Up/Down buttons to set 
the Target Speed (or Time).  However, in “Auto” mode, the GSD8 Drive follows the GSDA-AI-A8’s 4-20 
mA Current Loop signal.  In either mode, the GSDA-AI-A8’s Current Loop Output provides a real-time 
updating 4-20 mA signal that represents the GSD8 Drive motor’s Actual (Tach) Speed.  This is primarily 
used by a SCADA system to provide “feedback” that the SCADA’s speed setting was received and acted 
upon by the GSD8 Drive.
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Installing the GSDA-AI-A8 in Slot 200 of the GSD8 Drive

SLOT 100

SLOT 500

SLOT 200

NOTE:  THE GSDA-AI-A8 MAY BE INSTALLED IN SLOT 200.

Also, the GSDA-AI-A8 comes with Default Values that allow a simple checkout procedure to verify that 
everything is connected correctly and functioning.  See the GSDA-AI-A8 Software Parameter Table for 
further details.
When the GSDA-AI-A8 is first installed and power applied, the following message will appear on the 
display:  

 “Configuration Change--Card in slot 200 is not in stored configuration--Up button to store   
factory defaults...dn button to ignore card.”

If the Up button is pushed, the factory settings will be installed and the card will be initialized.  If the 
Down button is pushed, the factory settings will NOT be installed and the card will NOT be initialized. 
The option to install the card will appear every time power is applied to the GSD8 drive until the card 
is configured or removed.
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GSDA-AI-A8 P3 and P6 Terminal Block Hook-Up Diagram

NOTE: THE GSDA-AI-A8 DOES NOT SUPPLY LOOP “EXCITATION  VOLTAGE”.  If the flowmeter, SCADA 
system, etc. does not have a Loop Excitation supply, an external +9 to +36 VDC power source must be 
provided, capable of at least 50mA for each of the two 4-20 mA Current Loops (Input and Output), as 
shown in the diagram below.  Additionally, if the Input and Output must be isolated from each other, 
two excitation supplies may be needed.

}Form C
Relay Output
(Programmable)

GSDA-AI-A8 RELAY Output - Normally Open

GSDA-AI-A8 RELAY Output - Common

GSDA-AI-A8 RELAY Output - Normally Closed

Auto / Manual 
Switch

(Open = Manual)
4-20 mA OUT

(White)

-  4-20 mA OUT 
(Black)

4-20 mA IN 
(White)

-  4-20 mA IN 
(Black)

P3

P6

+ - 

9-36 VDC
EXCITATION

SUPPLY 

+

- 

+

- 

1

2

3

CUSTOMER
SUPPLIED
IF NEEDED

+ - 

+ - 

+ - 

9-36 VDC
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SUPPLY 

CUSTOMER
SUPPLIED
IF NEEDED

+

+



Page 8 IronHorse GSDA-AI-A8 User Manual –  1st Ed, Rev A – 06/17/2022

GSDA-AI-A8 Terminal Block Description
Terminal Block Descriptions

Terminal Description
P3 Terminal Blocks

P3-1
(- 4-20 mA Input) – Connect this terminal to the next 4-20 mA device in the loop, 
or, if the GSDA-AI-A8 is the last device in the current loop, then connect this 
terminal to the  - (negative) side of the current loop.

P3-2
(+ 4-20 mA Input) –Connect this terminal to the previous 4-20 mA device in the 
loop, or, if the GSDA-AI-A8 is the first device in the current loop, then connect 
this terminal to the  + (positive) side of the current loop.

P3-3
(- 4-20 mA Output) – Connect this terminal to the next 4-20 mA device in the 
loop, or, if the GSDA-AI-A8 is the last device in the current loop, then connect 
this terminal to the  - (negative) side of the current loop.

P3-4
(+ 4-20 mA Output) –Connect this terminal to the previous 4-20 mA device 
in the loop, or, if the GSDA-AI-A8 is the first device in the current loop, then 
connect this terminal to the  + (positive) side of the current loop.

P3-5

(S1 Input) – Connect this terminal to one side of a SPST switch to control Auto/
Manual Operation. If switch is OPEN (or unconnected), MD40/50-420 Target 
Speed will come from its Target Speed setting (as usual), if the switch is CLOSED, 
MD40/50-420 Target Speed will follow the GSDA-AI-A8 4-20 mA Current Loop 
Input. This signal is internally “pulled-up” via a 15K Ohm resistor.

P3-6 (COM) – This is the common point for the control logic. Normally, the other side 
of the SPST Auto/Manual switch would be connected to this terminal.

P6 Terminal Blocks

P6-1 (NC) – This is the normally-closed contact of the user-assignable GSDA-AI-A8 
Alarm 2 relay.

P6-2 NO) – This is the normally-open contact of the user-assignable GSDA-AI-A8 
Alarm 2 relay.

P6-3 (C) – This is the common contact of the user-assignable GSDA-AI-A8 Alarm 2 
relay.

NOTE:  P3-1, 2, 3, & 4 are isolated inputs.

How to Change a Parameter’s Value
1) Hold down the Enter button until Parameter Mode is entered. The ‘Parm’ indicator will light up
2) Using the Up and Down buttons, select the desired parameter number to view or edit
3) Press the Enter button to change the value of the parameter. The ‘Valu’ indicator will light up
4) Using the Up and Down buttons, change the parameter’s value as desired
5) Press the Enter button to save the changes (Returns to Parameter Mode)
6) Select Parameter Zero (“0”) and press the Enter button to return to Running Mode

NOTE:  See control manual for further explanation
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GSDA-AI-A8 Software Parameters

NOTE: Add the “Slot” Number (100, 200, 500) X 10 to the Item number below to determine the actual 
Item Number in the GSD8 Drive’s Item-Numbering scheme. For example, to set Item 41 of an GSDA-
AI-A8 in Slot 200, you would select Item 2041 (200 X 10 + 41).

Parameter Description Value Range Units Default
0 Select parameter 0 to return to Run mode n/a n/a

Read-Only Parameters
1 Model Number 420 = GSDA-AI-A8 420
2 Software Version 1 – 9999
3 Hardware Version 1 – 9999
4 Device Type 100 = Type 1 Communications Card 100
5 Minimum Supported Framework Version 1 – 9999
6 Maximum Supported Protocol Version 1 – 9999
7 Serial Number (Major) 0-9999 n/a
8 Serial Number (Minor) 0-9999 n/a

4-20 mA Input Scaling Parameters

20 GSDA-AI-A8’s Target Speed to Drive @ 4mA 
Input Current

0 – 9999  (Limited by Drive’s Display 
Minimum Setting)

(Eng. 
units) 0

21 GSDA-AI-A8’s Target Speed to Drive @ 20mA 
Input Current

0 – 9999 (Limited by Drive’s Display 
Maximum Setting)

(Eng. 
units) 2400

22 4mA Input Trim -600 – +6001 0
23 20mA Input Trim -600 – +6001 0

4-20 mA Output Scaling Parameters

40 Actual (S1 tach) Speed from Drive needed to 
Produce 4mA Output Current from GSDA-AI-A8 0 – 9999 (Eng. 

units) 0

41 Actual (S1 tach) Speed from Drive needed to 
Produce 20mA Output Current from GSDA-AI-A8 0 – 9999 (Eng. 

units) 2400

42 4mA Output Trim -600 – +6001 0
43 20mA Output Trim -600 – +6001 0

Read-Only Real-time Process Variables

70 Input Current to GSDA-AI-A8 0 – 4095 ADC 
Steps n/a

71 Target Speed to Drive from GSDA-AI-A8 0 – 9999 (Eng. 
units) n/a

72 Output Current to Drive from GSDA-AI-A8 0 – 4095 (Eng. 
units) n/a

73 GSDA-AI-A8 Condition Flags (not yet 
implemented)

0 = No Active “Flags”
1 – 9999 = Flags Activated BCD 0

74 GSDA-AI-A8 Auto/Manual Switch State 0 = Manual Mode
1 = Auto Mode 0

GSDA-AI-A8 Software Parameter Descriptions
Parameter Parameter Name Description

Read-Only Identification Parameters

1 Model Number
This number represents the base model number for the product. The model 
code for the GSDA-AI-A8 card is 420. In this manual, where appropriate, the 
“Drive” in which this GSDA-AI-A8 card is installed is called the GSD8 Drive.

2 Software Version The software version is a code which identifies the software “build number” of 
the unit.

3 Hardware Version The hardware version is a code which identifies which hardware was used to 
build the unit.

4 Device Type

This value is primarily used to determine whether the particular card has 
on-board non- volatile storage for its parameter settings. The GSDA-AI-A8 is a 
“Type 1” card (value = 100), which does not have its own non-volatile storage. 
It depends on the GSD8 Drive to store its parameter settings. This means 
that if a GSDA-AI-A8 must be replaced in a GSD8 Drive, the “new” GSDA-AI-A8 
does not need to be configured.  It will simply “inherit” the “old” GSDA-AI-A8’s 
parameter settings, provided it is placed in the same slot.
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Parameter Parameter Name Description

5 Minimum Supported Framework 
Version The lowest software “framework” version that is compatible with this card.

6 Maximum Supported Protocol 
Version

The protocol version is a code which identifies the highest (most-recent) 
version of the protocol with which this card is compatible.

7 Serial Number (Major) These parameters are reserved for future use as an electronic serial number 
and are unique to each manufactured unit.8 Serial Number (Minor)

4-20 mA Input Scaling Parameters

20 GSDA-AI-A8’s Target Speed to Drive 
@ 4mA Input Current

This is the Target Speed setting that the GSDA-AI-A8 makes available to its 
GSD8 Drive when there is 4mA of current flowing through the GSDA-AI-A8’s 
Input Loop terminals.  The setting is in the GSD8 Drive’s “Engineering Units”, 
just as if the Target Speed was being entered on the GSD8 Drive itself.  This 
setting is limited by the GSD8 Drive’s Minimum Display setting.

21 GSDA-AI-A8’s Target Speed to Drive 
@ 20mA Input Current

This is the Target Speed setting that the GSDA-AI-A8 makes available to its 
GSD8 Drive when there is 20mA of current flowing through the GSDA-AI-A8’s 
Input Loop terminals.  The setting is in the GSD8 Drive’s “Engineering Units”, 
just as if the Target Speed was being entered on the GSD8 Drive itself.  This 
setting is limited by the GSD8 Drive’s Maximum Display setting.  This setting 
should also be greater than the setting for Parameter 20, above.

22 4mA Input Trim

Used to compensate for minor inaccuracies in the overall system that is 
connected to the GSDA-AI-A8’s Input Loop terminals.  This “trim”, which has a 
range that goes both positive and negative, affects the 4mA endpoint of the 
GSDA-AI-A8’s input range.  To return to the factory-calibrated 4mA endpoint, 
set this parameter to a value of zero.

23 20mA Input Trim

Used to compensate for minor inaccuracies in the overall system that is 
connected to the GSDA-AI-A8’s Input Loop terminals.  This “trim”, which has a 
range that goes both positive and negative, affects the 20mA endpoint of the 
GSDA-AI-A8’s input range.  To return to the factory-calibrated 20mA endpoint, 
set this parameter to a value of zero.

4-20 mA Output Scaling Parameters

40
Actual (S1 tach) Speed from Drive 
needed to Produce 4mA Output 
Current from GSDA-AI-A8

This is the Actual Speed (tach) value that the GSDA-AI-A8 translates into 4mA 
of current flow through the GSDA-AI-A8’s Output Loop terminals.  The setting 
is in the GSD8 Drive’s “Engineering Units”, just as if the Tach Display was being 
viewed on the GSD8 Drive itself.

41
Actual (S1 tach) Speed from Drive 
needed to Produce 20mA Output 
Current from GSDA-AI-A8

This is the Actual Speed (tach) value that the GSDA-AI-A8 translates into 20mA 
of current flow through the GSDA-AI-A8’s Output Loop terminals.  The setting 
is in the GSD8 Drive’s “Engineering Units”, just as if the Tach Display was being 
viewed on the GSD8 Drive itself.

42 4mA Output Trim

Used to compensate for minor inaccuracies in the overall system that is 
connected to the GSDA-AI-A8’s Output Loop terminals.  This “trim”, which 
has a range that goes both positive and negative, affects the 4mA endpoint 
of the GSDA-AI-A8’s Output range.  To return to the factory-calibrated 4mA 
endpoint, set this parameter to a value of zero.

43 20mA Output Trim

Used to compensate for minor inaccuracies in the overall system that is 
connected to the GSDA-AI-A8’s Output Loop terminals.  This “trim”, which 
has a range that goes both positive and negative, affects the 20mA endpoint 
of the GSDA-AI-A8’s Output range.  To return to the factory-calibrated 20mA 
endpoint, set this parameter to a value of zero.



Page 11IronHorse GSDA-AI-A8 User Manual –  1st Ed, Rev A – 06/17/2022

Real-time Process Variable Descriptions
Rather than being a “setting” or a “switch” type parameter, parametres 70 through 74 on the 
GSDA-AI-A8 are used to view (only) certain Real-Time “Process” variables going to/from the 
GSDA-AI-A8.  These parameters are mainly useful in troubleshooting a particular application, rather 
than being of general-purpose use.

Parameter Parameter Name Description

70 Input Current to GSDA-AI-A8

This shows the instantaneous input loop current to the GSDA-AI-A8, in raw 
ADC “steps”.  Since the GSDA-AI-A8 uses a 12-bit A/D, the range of this 
parameter can be from 0 to 4095, although it will not get to these extremes in 
the typical 4-20 mA setup.  The actual number is of less interest than whether 
the numbers tend to “follow” a 4-20 mA input signal.

71 Target Speed to Drive from GSDA-
AI-A8

This shows the instantaneous “Target Speed” that the GSDA-AI-A8 has 
calculated to make available to the GSD8 Drive, in the GSD8 Drive’s 
Engineering Units, based on the Input Current flowing through P3 1 & 2 on 
the GSDA-AI-A8, and the setting of GSDA-AI-A8 parameters 20 through 23.

72 Output Current to Drive from GSDA-
AI-A8

This shows the instantaneous output loop current from the GSDA-AI-A8, in 
raw DAC “steps”.  Since the GSDA-AI-A8 uses a 12-bit D/A, the range of this 
parameter can be from 0 to 4095, although it will not get to these extremes in 
the typical 4-20 mA setup.  The actual number is of less interest than whether 
the numbers tend to “follow” the GSD8 Drive’s Actual (S1 Pickup) “Tach” speed.

73 GSDA-AI-A8 Condition Flags (not yet 
implemented) Not yet implemented.

74 GSDA-AI-A8 Auto/Manual Switch 
State

This shows the instantaneous state of the Auto/Manual switch input.  A value 
of zero means that the GSDA-AI-A8 will report “Manual” mode to the GSD8 
Drive.  A value of 1 equals “Auto” mode.
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