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5 System Diagnostics 
A System Diagnostic Mode shown in Figures 5.1 and 5.2 may be entered during normal 
operation from the Setup menu.  The entry menu indicates firmware revision and offers 
useful routines for testing front panel LED’s, relays, serial ports and analog I/O.  It is 
exited manually by pressing NEXT and automatically if no keys are pressed for 5 
minutes. 

!
 

IMPORTANT:  CHANNEL INPUT DATA IS NOT PROCESSED DURING THE 
DIAGNOSTICS MODE. 

It is possible to miss important input values while utilizing this mode and appropriate 
safeguards should be in place.  However, the Diagnostics Mode can prove invaluable 
when testing I/O since relays and analog outputs may be stimulated without driving 
inputs to precise levels. 

 

Figure 5.1 – System Diagnostic Screens 
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Figure 5.2 – System Diagnostic Options 
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6 MODBUS Descriptions 
6.1 MODBUS RS-485 Ports 
The GDA-1600 is equipped with Master (COMM 1), and Slave (COMM 2), Modbus 
RTU ports.  Port configurations are described in sections 3.2 and 3.3 of this manual.  
Section 6.2 defines register locations of data available via the GDA-1600 slave port. 

6.2 MODBUS Slave Register Locations 
The following tables describe the GDA-1600’s Modbus slave database.  Any portion of 
this data may be read by a Modbus master device such as a PC, PLC or DCS.  Since the 
Modbus port is RS-485, many GDA-1600s may be multi-dropped onto the same cable. 
Memory Integer ASCII: 
Notes:  ASCII may be read 2 characters at a time or in strings using a multiple register read. 
Sixteen character channel tag name: 

Type Channel First Last Read FC Write FC Notes 
Channel Tag 1 40401 40408 3 n/a 2 characters per register 
Channel Tag 2 40409 40416 3 n/a 2 characters per register 
Channel Tag 3 40417 40424 3 n/a 2 characters per register 
Channel Tag 4 40425 40432 3 n/a 2 characters per register 
Channel Tag 5 40433 40440 3 n/a 2 characters per register 
Channel Tag 6 40441 40448 3 n/a 2 characters per register 
Channel Tag 7 40449 40456 3 n/a 2 characters per register 
Channel Tag 8 40457 40464 3 n/a 2 characters per register 
Channel Tag 9 40465 40472 3 n/a 2 characters per register 
Channel Tag 10 40473 40480 3 n/a 2 characters per register 
Channel Tag 11 40481 40488 3 n/a 2 characters per register 
Channel Tag 12 40489 40496 3 n/a 2 characters per register 
Channel Tag 13 40497 40504 3 n/a 2 characters per register 
Channel Tag 14 40505 40512 3 n/a 2 characters per register 
Channel Tag 15 40513 40520 3 n/a 2 characters per register 
Channel Tag 16 40521 40528 3 n/a 2 characters per register 

 
Six character Eunits Tag: 

Type Channel First Last Read FC Write FC Notes 
EUNITS 1 40529 40531 3 n/a 2 characters per register; 3 registers per channel 
EUNITS 2 40532 40534 3 n/a 2 characters per register; 3 registers per channel 
EUNITS 3 40535 40537 3 n/a 2 characters per register; 3 registers per channel 
EUNITS 4 40538 40540 3 n/a 2 characters per register; 3 registers per channel 
EUNITS 5 40541 40543 3 n/a 2 characters per register; 3 registers per channel 
EUNITS 6 40544 40546 3 n/a 2 characters per register; 3 registers per channel 
EUNITS 7 40547 40549 3 n/a 2 characters per register; 3 registers per channel 
EUNITS 8 40550 40552 3 n/a 2 characters per register; 3 registers per channel 
EUNITS 9 40553 40555 3 n/a 2 characters per register; 3 registers per channel 
EUNITS 10 40556 40558 3 n/a 2 characters per register; 3 registers per channel 
EUNITS 11 40559 40561 3 n/a 2 characters per register; 3 registers per channel 
EUNITS 12 40562 40564 3 n/a 2 characters per register; 3 registers per channel 
EUNITS 13 40565 40567 3 n/a 2 characters per register; 3 registers per channel 
EUNITS 14 40568 40570 3 n/a 2 characters per register; 3 registers per channel 
EUNITS 15 40571 40573 3 n/a 2 characters per register; 3 registers per channel 
EUNITS 16 40574 40576 3 n/a 2 characters per register; 3 registers per channel 
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Six character Value ASCII string: 
Type Channel First Last Read FC Write FC Notes 

ASCII Value 1 40577 40579 3 n/a 2 characters per register; 3 registers per channel 
ASCII Value 2 40580 40582 3 n/a 2 characters per register; 3 registers per channel 
ASCII Value 3 40583 40585 3 n/a 2 characters per register; 3 registers per channel 
ASCII Value 4 40586 40588 3 n/a 2 characters per register; 3 registers per channel 
ASCII Value 5 40589 40591 3 n/a 2 characters per register; 3 registers per channel 
ASCII Value 6 40592 40594 3 n/a 2 characters per register; 3 registers per channel 
ASCII Value 7 40595 40597 3 n/a 2 characters per register; 3 registers per channel 
ASCII Value 8 40598 40600 3 n/a 2 characters per register; 3 registers per channel 
ASCII Value 9 40601 40603 3 n/a 2 characters per register; 3 registers per channel 
ASCII Value 10 40604 40606 3 n/a 2 characters per register; 3 registers per channel 
ASCII Value 11 40607 40609 3 n/a 2 characters per register; 3 registers per channel 
ASCII Value 12 40610 40612 3 n/a 2 characters per register; 3 registers per channel 
ASCII Value 13 40613 40615 3 n/a 2 characters per register; 3 registers per channel 
ASCII Value 14 40616 40618 3 n/a 2 characters per register; 3 registers per channel 
ASCII Value 15 40619 40621 3 n/a 2 characters per register; 3 registers per channel 
ASCII Value 16 40622 40624 3 n/a 2 characters per register; 3 registers per channel 

Memory Floating Point: 
Notes: Returned as 15 bit 2s complement with +- 5% over/under range applied..  Therefore, this 
must be considered when scaling values to be displayed at the Modbus master.  The following 
equation may be used to determine a value for display. 
 
Display Value = MODBUS Value [ (Span Value -Zero Value) 1.1]

32767 
  +  {Zero Value - [(Span Value - Zero Value) .05]}  

 
Type Channel First Last Read FC Write FC Notes 

Channel Value 1-16 33001-16 n/a 4 n/a 15bit 2s complement w/+- 5% over/under range 
 
Analog Output: 
Notes:  12 bit integer for Channel Reading value = 800 counts = zero value, 4000 counts = 100% value. 

Type Channel First Last Read FC Write FC Notes 
Channel 
Reading 

1-16 31001 31016 4 n/a 12bit integer 

 
Channel Status words contain configuration and status bits for a channel.  They are as follows: 

Type Channel First Last Read FC Write FC Notes 
Channel Status 1-16 31017 31032 4 n/a 16bit integer (see bit by bit definition below) 
 
 Alarm 1 Trip    bit0  1 = Low     0 = High 
 Alarm 1 Horn Drive   bit1  1 = On     0 = Off 
 Alarm 3 Type    bit2  1 = Level     0 = Fault 
 Alarm 2 Horn Drive   bit3  1 = On     0 = Off 
 Linearize     bit4  1 = On     0 = Off 
 Alarm 3 Trip    bit5  1 = Low     0 = High 
 Input Marker    bit6  1 = Input Marker Detected  0 = Normal Mode 
 Channel Disable   bit7  1 = Disabled    0 = Enabled 
 Controller Channel In Cal  bit8  1 = Local Cal Mode   0 = Normal Mode 
 Modbus Data Type   bit9  1 = 4 byte float    0 = 2 byte integer 
 reserved     bit10  reserved     reserved 
 reserved     bit11  reserved     reserved 
 Alarm 1 Latch    bit12  1 = Latching    0 = Non latching 
 Alarm 2 Latch    bit13  1 = Latching    0 = Non latching 
 Alarm 3 Latch    bit14  1 = Latching    0 = Non latching 
 Alarm 2 Trip    bit15  1 = Low     0 = High 
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Alarm status words are bits packed into 16 bit integer where lsb = channel 1 alarm status and msb = 
channel 16 alarm status. 
Alarm status (bit = 1 indicates alarm is active): 

Type Channel First Last Read FC Write FC Notes 
Alarm 1 Status 1-16 31033 n/a 4 n/a packed 16bit integer 
Alarm 2 Status 1-16 31034 n/a 4 n/a packed 16bit integer 
Alarm 3 Status 1-16 31035 n/a 4 n/a packed 16bit integer 
*Relay Status n/a 31036 n/a 4 n/a packed 16bit integer 

*Note:  Common Relay status bits (register 31036) are as follows. 
 Relay 1= bit0. 
 Relay 2= bit1 
 Fault Relay = bit2 
 Horn Relay = bit3 

Type Channel First Last Read FC Write FC Notes 
Cal Status 1-16 31037 n/a 4 n/a packed 16bit integer 

Trend Interval 
Timer 

1-16 31038 n/a 4 n/a 16bit integer (Time in Seconds) 

Fault Status 1-16 31039 n/a 4 n/a packed 16bit integer 

Alarm LED flashing status (bit = 1 indicates LED is flashing; “Acknowledge” clears all to 0): 
Type Channel First Last Read FC Write FC Notes 

Alarm 1 Status 1-16 31049 n/a 4 n/a packed 16bit integer 
Alarm 2 Status 1-16 31050 n/a 4 n/a packed 16bit integer 
Alarm 3 Status 1-16 31051 n/a 4 n/a packed 16bit integer 
Common LED 

Status 
1-16 31052 n/a 4 n/a packed 16bit integer 

LCD Display Screen Displayed Integer: 
Type Channel First Last Read FC Write FC Notes 

LCD Screen n/a 31053 n/a 4 n/a 8bit integer 

Sensor Life 
Type Channel First Last Read FC Write FC Notes 

Sensor Life 1 31065 n/a 4 n/a Signed 16bit integer  
Sensor Life 2 31066 n/a 4 n/a Signed 16bit integer 
Sensor Life 3 31067 n/a 4 n/a Signed 16bit integer 
Sensor Life 4 31068 n/a 4 n/a Signed 16bit integer 
Sensor Life 5 31069 n/a 4 n/a Signed 16bit integer 
Sensor Life 6 31070 n/a 4 n/a Signed 16bit integer 
Sensor Life 7 31071 n/a 4 n/a Signed 16bit integer 
Sensor Life 8 31072 n/a 4 n/a Signed 16bit integer 
Sensor Life 9 31073 n/a 4 n/a Signed 16bit integer 
Sensor Life 10 31074 n/a 4 n/a Signed 16bit integer 
Sensor Life 11 31075 n/a 4 n/a Signed 16bit integer 
Sensor Life 12 31076 n/a 4 n/a Signed 16bit integer 
Sensor Life 13 31077 n/a 4 n/a Signed 16bit integer 
Sensor Life 14 31078 n/a 4 n/a Signed 16bit integer 
Sensor Life 15 31079 n/a 4 n/a Signed 16bit integer 
Sensor Life 16 31080 n/a 4 n/a Signed 16bit integer 

*Note:  -2 = Disabled, -1 = CAL Required, 0-100 = Sensor Life 

Coils 
Notes: Set this coil to issue an alarm “Acknowledge” via Modbus (see “Echo Ack” in section 2.3.4). 

Type Channel First Last Read FC Write FC Notes 
Alarm Reset n/a 2001 n/a n/a 5 write 0xff to high byte to set 
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Memory Discretes 
Notes:  May be read as single discrete or packed with multiple register read. 

Type Channel First Last Read FC Write FC Notes 
Chnl Alarm 1 1-16 12001-16 n/a 2 n/a discrete, may be packed 

       
Type Channel First Last Read FC Write FC Notes 

Chnl Alarm 2 1-16 12017-32 n/a 2 n/a discrete, may be packed 
       

Type Channel First Last Read FC Write FC Notes 
Chnl Alarm 3 1-16 12033-48 n/a 2 n/a discrete, may be packed 

Memory Reals 
Notes:  Real value represents float value without the decimal point such as 123.4 is returned as 1234.  
Decimal devisor is returned as 1, 10, 100, or 1000 for decimal position of 1, 2, 3, or 4, where 123.4 would 
return the value 10. 

Type Channel First Last Read FC Write FC Notes 
Zero Real 1-16 41001-16 n/a 3 n/a zero real w/o decimal point 
Zero DP 1-16 41017-32 n/a 3 n/a zero real divisor 

Span Real 1-16 41033-48 n/a 3 n/a span real w/o decimal point 
Span DP 1-16 41049-64 n/a 3 n/a span real divisor 

Alarm 1 Real 1-16 41065-80 n/a 3 n/a alarm 1 real w/o decimal point 
Alarm 1 DP 1-16 41081-96 n/a 3 n/a alarm 1 real divisor 

Alarm 2 Real 1-16 41097-112 n/a 3 n/a alarm 2 real w/o decimal point 
Alarm 2 DP 1-16 41113-28 n/a 3 n/a alarm 2 real divisor 

Alarm 3 Real 1-16 41129-44 n/a 3 n/a alarm 3 real w/o decimal point 
Alarm 3 DP 1-16 41145-60 n/a 3 n/a alarm 3 real divisor 
Fault Real 1-16 41161-76 n/a 3 n/a alarm 3 real w/o decimal point 
Fault DP 1-16 41177-92 n/a 3 n/a alarm 3 real divisor 

24 Hour Trend Database: 
The 24 hour MAX, MIN and AVERAGE trend data may be retrieved over the Modbus serial interface.  
Each channel consists of 240 MAX, MIN and AVERAGE values, or, one value for every 1/10 hour (6 
minutes).  Since there are 16 channels this database equals 3,840 registers in addresses 33017-36857.  Due 
to the large size, MAX, MIN or AVERAGE values may only be retrieved one at a time.  To improve 
bandwidth the master may retrieve the database in blocks of 120 registers at a time (one half of a channel’s 
data).  The C1 only updates these 3,840 registers upon receiving an update command from the Modbus 
master. 

Type Channel First Last Read FC Write FC Notes 
Update MIN n/a 2065 n/a n/a 5 Moves 24 hour MIN data trend to trend data base 
Update AVG. n/a 2066 n/a n/a 5 Moves 24 hour MIN data trend to trend data base 
Update MAX n/a 2067 n/a n/a 5 Moves 24 hour AVG data trend to trend data base 

This update requires several seconds.  Therefore, a data ready register is available to notify the master upon 
completion. 

Type Channel First Last Read FC Write FC Notes 
MIN Ready n/a 12065 n/a 2 n/a 0 = data ready; 1 = update in progress 

AVG. Ready n/a 12066 n/a 2 n/a 0 = data ready; 1 = update in progress 
MAX Ready n/a 12067 n/a 2 n/a 0 = data ready; 1 = update in progress 

Trend database registers 
Type Channel First Last Read FC Write FC Notes 

24 hr Trend 1-16 33017 36857 5 n/a Transfers 24 hour trend for MAX, MIN or AVG. 
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7 Enclosure Installation 

7.1 Panel / Rack Mount Enclosure 
The GDA-1600 shown in Figure 7.1 is a half width 19” rack enclosure.  It is supplied 
with hardware that allows mounting in either a full width 19” rack style cabinet or it may 
be panel mounted in a rectangular cutout.  Only two 8 channel I/O option PCBs such as 
analog input or discrete relays may be mounted directly to the back of the enclosure.  
Additional 8 channel I/O option PCBs must be located external from the assembly on 
another mounting plate.  A 3 foot length of I2C cable is also supplied for this purpose.  
Weight is approximately 7 pounds.  Properly ground the enclosure and follow national 
and local electrical codes. 

RACK / PANEL MOUNT
(19” RACK SPREADER PLATES &

PANEL MOUNT BEZAL NOT SHOWN)

10.60

9.10

FRONT VIEW

5.22

SIDE VIEW

9.60

Note: Panel cut-out = 5.25 X 9.20

 
Figure 7.1 – Mounted Enclosure  

7.2 Wall Mount Fiberglass Enclosure 
The GDA-1600 shown in Figure 7.2 is a fiberglass NEMA 4X wall mount enclosure. 
Seven, 8-channel I/O option PCBs, such as analog input or discrete relay, may be 
mounted inside this enclosure.  It is suitable for mounting outdoors but an above mounted 
weather deflector shield is recommended.  Weight is approximately 17 pounds.  Figure 
7.3 provides important warning information concerning correct grounding procedures for 
non-metallic enclosures. Conduit entries are not provided so installers may place entries 
as needed.  Bottom or lower side areas are recommended.  Care must be taken to avoid 
drilling into circuit boards mounted inside the enclosure.  Properly ground the enclosure 
and follow national and local electrical codes. 
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Figure 7.2 – Wall Mount Enclosure 
 

 

 
Figure 7.3 – Grounding Illustrations 



Instruction 5700-9001  GDA-1600 16-Channel Controller 

45 

8 Adding the Wireless Radio Kit Option 

8.1 Introduction 
The GDA-1600 slave serial port may be connected to a FHSS (Frequency Hopping 
Spread Spectrum) wireless radio modem shown in Figure 8.1.  There are two different 
frequency options offered: 

• 900 MHz (single-port modem option or dual-port modem option) 
• 2.4 GHz (single-port modem option or dual-port modem option). 

  
2.4 GHz Radio Modem Note: 
5700-0034 Has One Radio Module Installed 
5700-0035 Has Two Radio Modules Installed 

900 MHz Radio Modem Note: 
5700-0036 Has One Radio Module Installed 
5700-0037 Has Two Radio Modules Installed 

Figure 8.1 
The dual port radio modems have two radio modules installed and can be used to receive 
and transmit data simultaneously.  The radio kit options allow three separate modes of 
wireless operation.  These are: 

• “Wireless Receiver” accepting data from GDX-350 RF sensor transmitters 
• “Wireless Modbus Slave” providing data to a Modbus master (master side of 

network requires additional
• “Wireless Modbus Master” accepting wireless data from Modbus slaves (slaves 

side of network requires 

 radio) 

additional

“Wireless Receiver” and “Wireless Modbus Master” modes require the radio be 
connected to the GDA-1600’s RS-485 master port and “Wireless Modbus Slave” mode 

 radio). 
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