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Figure 5–1. ADR-1500 Instrument Layout 
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To store the ADR-1500 for an extended period of time (i.e., one month or 
more) disconnect the battery cable from J6 or J8 from the 
power/communications board. This will have no effect on data retention or 
internal clock function. 

During storage always maintain the unit with the inlet covered to protect 
the sensing optics from gradual dust contamination. Store the ADR-1500 
in a dry environment. 

Equipment Damage  Disconnect the battery cable from the power 
communication board. ▲  
 

 

Instrument 
Storage 
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Although the ADR-1500 incorporates an aerodynamic inlet to optimize 
aerosol delivery through the sensing chamber, continued sampling of 
airborne particles at high concentrations may result in gradual build-up of 
contamination on those interior surfaces of the sensing chamber 
components. This may cause an excessively high optical background level. 
If this background level does become excessive, the ADR-1500 will alert 
the user at the completion of the zeroing sequence. If this message is 
presented, the ADR-1500 can continue to be operated providing accurate 
measurements only if the background can be reduced. This “might” be 
possible by blowing a stream of compressed filtered air through the optical 
chamber and re-zeroing. 

Equipment Damage  If unsuccessful, the instrument must be sent back to 
the factory for service. ▲  
 

 

Cleaning of 
Optical Sensing 

Chamber 
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The internal covers can be removed to allow access to the core components 
of the ADR-1500. Partial removal allows access to the power/com assembly 
and center panel of the ADR-1500 and full removal allows access to 
everything on the ADR-1500. Refer to the following steps when a 
procedure requires partial or full removal of the internal cover (Figure 5–2). 

Equipment Damage  Some internal components can be damaged by small 
amounts of static electricity. A properly grounded antistatic wrist strap 
must be worn while handling any internal component. ▲  
 

1. Turn the instrument OFF. Remove the AC plug from the bottom of 
the instrument. 

2. For access to the power/com assembly, unfasten the two captive 
hardware and swing cover down. For center panel removal, unfasten 
the two captive hardware and swing cover down. For full removal, 
unfasten the two captive hardware and six screws. 

3. Disconnect the battery cable from J6 or J8 from the power 
communication board. 

4. Re-install the internal cover by following the previous steps in reverse 
order. 

Removing the 
Internal Covers 
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Figure 5–2. Removing the Internal Cover 
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Use the following procedure to replace the LCD assembly (Figure 5–3). 

1. Turn the instrument OFF. Remove the AC plug from the bottom of 
the instrument. 

2. Unfasten the two captive hardware and swing cover down on the 
power/com assembly. 

3. Disconnect the battery cable from J6 or J8 from the power 
communication board. 

4. Unplug the ribbon cable from the LCD board. 

5. Unfasten the four nuts at the corners of the LCD board. 

6. Lift the LED screen out of the housing. 

7. Remove the four nuts from the LCD. 

8. Re-install the four nuts into the new LCD, and replace the LCD by 
following the previous steps in reverse order. 

 

CAUTION  Disconnect battery power and external power supplies before 
servicing. ▲  
 

Equipment Damage  Some internal components can be damaged by small 
amounts of static electricity. A properly grounded antistatic wrist strap 
must be worn while handling any internal component. ▲  
 

LCD Assembly 
Replacement 
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Figure 5–3. Replacing the LCD Assembly 
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Use the following procedure to replace the pump (Figure 5–4). 

1. Turn the instrument OFF. Remove the AC plug from the bottom of 
the instrument. 

2. Unfasten the two captive hardware and swing cover down on the 
power/com assembly. 

3. Disconnect the battery cable from J6 or J8 from the power 
communication board. 

4. Disconnect the connector from the board “PUMP IN”. 

5. Take needle nose pliers and push down on fitting to release tubing 
(vacuum port). 

6. Take needle nose pliers and push down on fitting to release tubing 
(pressure port). 

7. Pull pump out from clip. 

8. Remove tubing from pump and install onto new pump. 

9. Make sure to find the “arrow” under the pump fitting. This is your 
vacuum port. Install pump back onto clip. 

10. Install the vacuum port tube “arrow from pump fitting” to the straight 
fitting of the housing. 

11. Install pressure tube to the elbow fitting on the housing. 

12. Reconnect pump connector to “PUMP IN” to the board. 

13. Install the new pump by following the previous steps in reverse order. 

Pump Assembly 
Replacement 
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CAUTION  Disconnect battery power and external power supplies before 
servicing. ▲  
 

Equipment Damage  Some internal components can be damaged by small 
amounts of static electricity. A properly grounded antistatic wrist strap 
must be worn while handling any internal component. ▲  
 

 

 
 

Figure 5–4. Replacing the Pump 
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Use the following procedure to replace the communications printed circuit 
board (Figure 5–5). 

1. Turn the instrument OFF. Remove the AC plug from the bottom of 
the instrument. 

2. Unfasten the two captive hardware and swing cover down on the 
power/com assembly. 

3. Disconnect the battery cable from J6 or J8 from the power 
communication board. 

4. Unplug all connectors from the communications PCB. Note the 
locations of the connectors to facilitate re-connection. See Figure 5–7). 

5. Unscrew the five screws from the communications PCB and remove 
the board. 

6. Install the new communications PCB following the previous steps in 
reverse order. 

CAUTION  Disconnect battery power and external power supplies before 
servicing. ▲  
 

Equipment Damage  Some internal components can be damaged by small 
amounts of static electricity. A properly grounded antistatic wrist strap 
must be worn while handling any internal component. ▲  
 

Communications 
PCB Replacement 
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Figure 5–5. Replacing the Communications PCB 
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Figure 5–6. Wiring Diagram 1 
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Figure 5–7. Wiring Diagram 2 
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Use the following procedure to remove the optics enclosure assembly. 

1. Turn the instrument OFF. Remove the AC plug from the bottom of 
the instrument. 

2. Unfasten the two captive hardware and swing cover down on the 
power/com assembly. 

3. Disconnect the battery cable from J6 or J8 from the power 
communication board. 

4. Disconnect “LCD cable” from LCD. 

5. Disconnect “Main board power cable” from communication board 
“J13”. 

6. Disconnect “RH/Temp Cable” from communication board “Main BD 
J12” 

7. Disconnect “RH/Temp BD cable” from communication board “J14”. 

8. Disconnect “Com flex cable” from communication board “J16”. 

9. Disconnect “pump cable” from communication board “PUMP IN J3”. 

10. Disconnect “heater cable” form communication board “HEATER 
OUT J15”. 

11. Use needle nose pliers and release the push connect fitting that is 
attached to the tubing on the small bypass filter. 

12. Use needle nose pliers and release the push connect fitting that is 
attached to the large bypass filter. Move filter downwards to gain space. 

13. Use needle nose pliers to release exhaust port tubing. 

14. Use adjustable wrench to loosen inlet fitting. 

Optics Enclosure 
Assembly Removal 
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15. Unfasten the four captive hardware, and slide whole enclosure assembly 
downwards and out. 

16. Send the entire optic enclosure assembly to Thermo Fisher Scientific 
for repair or maintenance. 

17. To facilitate reconnection, repeat steps 4 to 13 in reverse order and 
refer to Figure 5–6. 

 

Equipment Damage  Some internal components can be damaged by small 
amounts of static electricity. A properly grounded antistatic wrist strap 
must be worn while handling any internal component. ▲   
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Use the following procedure to replace the heater switch assembly (Figure 
5–8). 

1. Turn the instrument OFF. Remove the AC plug from the bottom of 
the instrument. 

2. Unfasten the two captive hardware and swing cover down on the 
power/com assembly. 

3. Disconnect the battery cable from J6 or J8 from the power 
communication board. 

4. Unplug the connector from board “HEATER SW”. 

5. Use needle nose pliers and squeeze the sides and push switch out of 
cover. 

6. Snap the new replacement switch into cover housing (see Figure 5–9). 
Make sure the 1 is facing left and the 0 is facing right. Refer to the 
“ISO” view in Figure 5–9. 

7. Connect wire harness “lug end” to the tope 2 or bottom 2, but not one 
of each. Connect red wire to gold terminal and black wire to silver 
terminal. 

8. Connect the other end of the wire harness to “HEATER SW” J17 on 
the board. 

9. Replug the power by following steps 1 to 3 in reverse order. 

Heater Switch 
Assembly 

Replacement 
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Figure 5–8. Replacing the Heater Switch Assembly 
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Figure 5–9. Power/Com Assembly-Pump Installation 
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The ADR-1500 power supply can be connected continuously to the 
instrument whether the ADR-1500 is on or off. However, the 12-24 VDC 
external power supply will not charge the battery inside the ADR-1500. 

Equipment Damage  The instrument should be charged in the upright 
position. ▲  
 

Equipment Damage  Replace with specified battery only. ▲  
 

Battery Use 
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Use the following procedure to replace the lead acid battery (Figure 5–10). 

1. Turn the instrument OFF. Remove the AC plug from the bottom of 
the instrument. 

2. Unfasten the two captive hardware and six screws to fully remove the 
cover. 

3. Disconnect the battery cable from J6 or J8 from the power 
communication board. 

4. Remove the battery cover plate and slide out the old battery. 

5. Insert new battery, and follow previous steps in reverse order. 

CAUTION  Disconnect battery power and external power supplies before 
servicing. ▲  
 

Equipment Damage  Some internal components can be damaged by small 
amounts of static electricity. A properly grounded antistatic wrist strap 
must be worn while handling any internal component. ▲  
 

Equipment Damage  Replace with specified battery only. ▲  
 

 

Lead Acid 
Battery 

Replacement 
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Figure 5–10. Replacing the Lead Acid Battery 

Lead Acid 
Battery 
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Use the following procedure to replace the in-line flow meter filter with 
fittings (Figure 5–11). 

1. Turn the instrument OFF. Remove the AC plug from the bottom of 
the instrument. 

2. Unfasten the two captive hardware and swing cover down on the center 
panel. 

3. Disconnect the battery cable from J6 or J8 from the power 
communication board. 

4. Use needle nose pliers and release the fitting from the tubing. 

5. To install the new filter, follow the previous steps in reverse order. 

Note  When replacing the new filter make sure filter arrow is facing 
towards the right. ▲  

 

In-Line Flow Meter 
Filter with Fittings 

Replacement 
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Use the following procedure to replace the extended monitoring HEPA 
filter (Figure 5–11). 

1. Turn the instrument OFF. Remove the AC plug from the bottom of 
the instrument. 

2. Unfasten the two captive hardware and swing cover down on the center 
panel. 

3. Disconnect the battery cable from J6 or J8 from the power 
communication board. 

4. Use needle nose pliers and release the filter stem from the fittings. 

5. To install the new filter, follow the previous steps in reverse order. 

Note  When replacing the new filter make sure filter arrow is facing up. ▲  

 

 
 

Figure 5–11. Replacing the Filters 
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Use the following procedure to replace the optional 37-mm filter cassette 
holder assembly (Figure 5–12). 

1. Turn the instrument OFF. Remove the AC plug from the bottom of 
the instrument. 

2. Unfasten the two captive hardware and swing cover down on the center 
panel. 

3. Disconnect the battery cable from J6 or J8 from the power 
communication board. 

4. Remove the filter by depressing the overlapping push connect fitting to 
release the HEPA filter. 

5. To install the new filter, follow the previous steps in reverse order. 

 

 
 

Figure 5–12. Replacing the 37-mm Filter Cassette Holder Assembly 
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The 37-mm filter holder should have a fresh glass fibre filter installed prior 
to each day of monitoring in order to keep the pump protected. Operation 
without this filter in place, or without the filter changed as prescribed, will 
void the warranty. Turn the compression ring clockwise to seal the cassette 
into the holder. Turn the compression ring counter-clockwise to 
disassemble. 

 

 
 

Figure 5–13. Filter Support and Holder – Snap Rings and Filter 
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Use the following procedure to replace the bracket assembly and power 
supply/charger (Figure 5–14). 

1. Turn the instrument OFF. Remove the AC plug from the bottom of 
the instrument. 

2. Unfasten the two captive hardware and swing cover down from the 
power/com assembly and on the center panel. 

3. Disconnect the battery cable from J6 or J8 from the power 
communication board. 

4. Disconnect connectors from board and cable power supply. Note the 
locations of the connectors to facilitate re-connection. See Figure 5–7. 

a. Power supply disconnect: 

4-pin power supply to cable power supply 

2-pin to 24 V J1 on the power communication board 

b. Charger disconnect: 

3-pin charger to cable power supply 

4-pin charger to J6 or J8 to power communication board 

5. Unfasten four keps nut and remove brackets. 

6. Replace bracket assembly and power supply charger following the 
previous steps in reverse order. 

Bracket Assembly and 
Power Supply/Charger 

Replacement 
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Figure 5–14. Replacing the Bracket Assembly and Power Supply/Charger 
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Service is available from exclusive distributors worldwide. Contact one of 
the phone numbers below for product support and technical information 
or visit us on the web at www.thermo.com/aqi. 

 

1-866-282-0430 Toll Free 

1-508-520-0430 International 

 

 

Service 
Locations 
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Chapter 6  
Troubleshooting 

This instrument has been designed to achieve a high level of reliability. In 
the event of problems or failure, the troubleshooting guidelines, board-level 
connection diagram, presented in this chapter should be helpful in isolating 
and identifying problems. 

The Technical Support Department at Thermo Fisher Scientific can also 
be consulted in the event of problems. See “Service Locations” at the end of 
this chapter for contact information. In any correspondence with the 
factory, please note both the serial number and program number of the 
instrument. 

This chapter provides the following troubleshooting and service support 
information: 

● “Safety Precautions” on page 6-2 

● “Troubleshooting Guide” on page 6-3 

● “Instrument Status Flags” on page 6-5 

● “Error Codes in Logged Data” on page 6-6 

● “Board-Level Block Diagram” on page 6-7 

● “Connector Pin Descriptions” on page 6-8 

● “Service Locations” on page 6-11 
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Read the safety precautions in the Preface and “Maintenance and Service” 
chapter before performing any actions listed in this chapter. 

Safety 
Precautions 
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The troubleshooting guide presented in this chapter is designed to help 
isolate and identify instrument problems. 

Table 6–1 provides general troubleshooting information and indicates the 
checks that you should perform if you experience an instrument problem. 

Table 6–2 lists the error code responses from zeroing. 

Table 6–3 lists the error codes in the logged data. 

 

Table 6–1. Troubleshooting – General Guide 

Malfunction Possible Cause Action 

No power Main fuses are blown or 
missing 

Check voltages from power 
supply. 

 Digital electronics defective Check that all boards and 
connectors are seated properly. 
Replace with spare boards to 
isolate the problem. 

 Disconnected cable Verify cable connections. 

 Defective power supply Replace power supply. 

Display is off Wrong contrast setting Adjust contrast setting. 

 LCD cable loose Check connection and cable 
integrity. 

 LCD defective Replace display. 

No flow Blocked inlet Verify inlet is not blocked. 

 Disconnected pump cable Verify cable connection. 

 Disconnected tube Verify tubing connection. 

 Clogged HEPA filter Replace filter. 

 Defective pump Replace pump. 

No battery power Disconnected battery cable Connect battery cable. 

 Battery not charged Charge battery. 

Battery will not take a 
charge 

Disconnected cable Verify cable connections. 

 Battery defective Replace battery. 

 Charger defective Replace charger. 

No RH/Temp Readings Disconnected cable Verify cables. 

 RH/Temp board defective Send in for service. 

   

Troubleshooting 
Guide 
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Malfunction Possible Cause Action 

No USB 
communication 

Wrong COM port (pDR Port) Verify COM port (pDR Port). 

 Disconnected cable Verify cable. 

 Defective external USB cable Replace cable. 

 Defective internal USB cable Send in for service. 

Non-working strobe Disconnected cable Verify cable connection. 

 Defective strobe Send in for service. 

No relay (if installed) Disconnected cable Verify cable connection. 

 Defective relay Replace relay. 
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During zeroing, the ADR-1500 also performs diagnostics on the optics and 
flow rates. The only allowable fault is “Background High”. All other faults 
will result in a failure to zero the instrument. All faults are reported with a 
hex coded error flags. The faults can be determined from the following 
Table 6–2, but if a fault persists, the ADR-1500 instrument requires 
service. 

 

Table 6–2. Troubleshooting – Error Code Responses from Zeroing 

Hex code [Flags] Binary Fault 

01 x 0000 0001 b Background High 

02 x 0000 0010 b Background calculation FAILED 

04 x 0000 0100 b Source current low 

08 x 0000 1000 b Source current high 

10 x 0001 0000 b Ref. detector low 

20 x 0010 0000 b Ref. detector high 

40 x 0100 0000 b Pump voltage low 

80 x 1000 0000 b Pump voltage high 
 

 

Instrument 
Status Flags 
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The sixth column in logged data is the two digit hexadecimal error code 
under the heading “Flags”. An error code of ‘00’ indicates that no error was 
detected during that logging period. Error codes other than ‘00’ indicate 
that one or more of eight possible errors have occurred during that logging 
period. Table 6–3 indicates the codes which are summed to produce the 8-
bit (2 digit hexadecimal) error flag code. 

Flow rate errors do not always indicate a serious instrument malfunction as 
they might indicate that the flow may have been momentarily obstructed 
or that a filter requires changing. 

Except in the case of Flow rate errors, instruments indicating an error 
should be serviced to correct the problem. The identification of the error 
may help the user to decide whether or not the data collected is valid. For 
example, a “Scatter signal” error indicates that scattering or mass 
concentration data is invalid, but a persistent “Flow rate” error may 
indicate that particle cut point may be flawed. 

The fault causing the error can be determined by converting the 
hexadecimal error code to a binary number, which is translated by the 
following Table 6–3. 

 

Table 6–3. Troubleshooting – Error Codes in Logged Data 

Hex code [Flags] Binary Fault 

01 x 0000 0001 b Flow rate low 

02 x 0000 0010 b Flow rate high 

04 x 0000 0100 b Source current low 

08 x 0000 1000 b Source current high 

10 x 0001 0000 b Ref. detector low 

20 x 0010 0000 b Ref. detector high 

40 x 0100 0000 b Scatter signal low 

80 x 1000 0000 b Scatter signal over-range 
 

Example: 12 x = 0001 0010 b => Ref. detector low, Flow rate high 

Example: A4 x = 1010 0100 b => Scatter signal over-range, Ref detector 
high, and Source current low 

Example: 03 x = 0000 0011 b => Flow rate low, Flow rate high (not 
unusual for a first point) 

Error Codes in 
Logged Data 
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Figure 6–1 is a board-level block diagram for the ADR-1500 and can be 
used to troubleshoot board-level faults. This illustration can be used along 
with the connector pin description in Table 6–4 to troubleshoot board-
level faults. 

 

 

 
 

Figure 6–1. ADR-1500 Board-Level Block Diagram 

Board-Level 
Block Diagram 
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The connector pin description in Table 6–4 can be used along with the 
board-level connection diagram to troubleshoot board-level faults. 

Table 6–4. ADR-1500 Communications Board Pin Out 

Connector Label Reference 
Designator 

Pin Signal Description 

24 VDC J1 1 DC+ 

  2 Power Ground 

Eternal 12/24 VDC J2 1 DC+ 

  2 Power Ground 

Pump In 0-8 VDC 
Depending on flow 
rate 

J3 1 DC+ 

  2 Power Ground (From Main Signal 
Board) 

Pump Out 0-8 VDC 
Depending on flow 
rate 

J4 1 DC+ 

  2 Power Ground (From Main Signal 
Board) 

Auxiliary/Radio 12VDC J5 1 DC+ 

  2 Power Ground 

Lead Acid Battery or 
Charger VDC 

J6 1 No Connection 

  2 DC+ 

  3 No Connection 

  4 Power Ground 

USB J7 1 USB_VBUS 

  2 USB_D− 

  3 USB_D+ 

  4 Ground 

  5 Ground Chassis 

Lead Acid Battery or 
Charger VDC 

J8 1 No Connection 

  2 DC+ 

  3 No Connection 

  4 Power Ground 

    

Connector Pin 
Descriptions 
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Connector Label Reference 
Designator 

Pin Signal Description 

Strobe/Relay 12VDC J9 1 DC+ 

  2 Power Ground 

Analog Out J10 1 Voltage_OUT 

  2 Current_OUT 

  3 Power Ground 

  4 Alarm 

  5 Power Ground 

  6 Ground Chassis 

Strobe/Relay 12VDC J11 1 DC+ 

  2 Power Ground 

RH/Temp to Main 
Signal Board 

J12 1 Ground 

  2 No Connection 

  3 Temp 

  4 RH 

  5 No Connection 

Power for main Signal 
Board 

J13 1 Battery Voltage 1/6 

  2 Power Ground 

  3 8+ VDC 

RH/Temp Board J14 1 Ground_Analog 

  2 5+ VDC 

  3 Temp 

  4 RH 

Heater J15 1 DC+ 

  2 Power Ground 

Communication from 
Main Signal Board 

J16 1 USB_VBUS 

  2 USB_D- 

  3 USB_D+ 

  4 Ground 

  5 Ground 

  6 RS232_RXD 

  7 RS232_TXD 

  8 Voltage_OUT 
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Connector Label Reference 
Designator 

Pin Signal Description 

  9 Current_OUT 

  10 Alarm 

Heater Switch J17 1 5+ VDC 

  2 Enable 

  3 No Connection 

RS232 J18 1 RS232_RXD 

  2 RS232_TXD 

  3 Ground 

  4 Ground Chassis 
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Service is available from exclusive distributors worldwide. Contact one of 
the phone numbers below for product support and technical information 
or visit us on the web at www.thermo.com/aqi. 

 

1-866-282-0430 Toll Free 

1-508-520-0430 International 

 

 

 

 

Service 
Locations 
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Chapter 7  
Outputs and Alarm 

This chapter describes serial communications and analog/alarm output. 

● “Analog Signal Output” on page 7-2 

● “Alarm Description and Operation” on page 7-3 

● “Analog Outputs” on page 7-4 

● “Real-time RS-232 Output” on page 7-6 

● “Serial Communications Protocols” on page 7-7 
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The ADR-1500 incorporates the capability to provide both a voltage and a 
current signal output directly proportional to the sensed concentration of 
airborne particulates. Both these analog signal outputs are concurrently 
available. These outputs are provided, principally, for fixed-point 
applications with hard-wired installations. 

The particulate concentration range corresponding to the output voltage 
and current ranges (0 to 2 V and 4 to 20 mA) can be user selected on the 
ADR-1500 screen (see “Configuration Review” on page 3-29) or via a PC 
using the pDR Port communications software package included with the 
instrument. The most sensitive range available is 0 to 0.01 mg/m3 (0 to 
10.0 μg/m3), and the least sensitive range is 0 to 400 mg/m3. For example, 
if the user selects the analog output range of 0 to 0.400 mg/m3 then the 
analog output signal levels, at a concentration of 0.200 mg/m3, would be 
1.0 V and 12 mA. This Analog Output concentration range is independent 
of the ranging used for the digital display, data logging and real-time digital 
output range which are controlled automatically (auto ranging). 

Since both voltage and current outputs are present at the same time, both 
can be used concurrently, if so required. The accuracy of the analog output 
signals is better than 1% of the reading with respect to the digital reading.  

The 4 to 20 mA current output is available between pins # 2 and 3 of the 
6-pin ANALOG OUTPUTS connector on the side panel (see Figure 2–7). 
The 0 to 2 V analog voltage output is available between pins # 1 and 5 of 
that connector. Pin # 3 and 5 are power ground. 

Equipment Damage  For the 0 to 2 V output signal, the externally 
connected load must have an impedance of more than 200 kilo-ohms; For 
the 4 to 20 mA output signal, the externally connected load must have an 
impedance of less than 300 ohms. ▲  
 

 

 

Analog Signal 
Output 
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In addition to an audible alarm, there is a single alarm switched FET that 
will enable the yellow beacon on top of the ADR-1500 case. Normally, the 
switched alarm output is OPEN with respect to ground. During an alarm 
condition, this output is switched to ground (Rout < 0.1 Ω). Whenever the 
alarm is triggered, the on-board sound will be activated. The alarm 
function can be enabled or disabled and the alarm level (trigger threshold) 
can be selected by the user through the ADR-1500 keyboard. The alarm is 
triggered whenever the selected alarm level is exceeded. 

In addition to the audible and beacon alarms, an optional two-pole 30A 
alarm relay is provided for external process control (e.g., vent/fan 
switching). This relay assembly can be accessed through the side liquid 
tight cord gland and provides normally open and normally closed contacts. 

When the displayed concentration falls below that level the alarm condition 
stops. While the alarm is on, the user can disable it momentarily by 
pressing any key on the ADR-1500. If the concentration continues to 
exceed the set alarm level after 10 seconds, the alarm condition will be 
reactivated. 

Alarm 
Description and 

Operation 
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The voltage alarm signal is available between pins # 1 through 5 on the 
ANALOG OUTPUTS connector in the upper middle of the side panel. In 
Figure 7–1 below, the alarm driver circuit is depicted. 

 
Figure 7–1. ADR-1500 External Analog Driver 

Table 7–1. Analog Output Descriptions 

Analog Out Description Wire 

Pin 1 Voltage_OUT RED 

Pin 2 Current_OUT BLUE 

Pin 3 Power Ground BLACK 

Pin 4 Alarm ORANGE 

Pin 5 Power Ground GREEN 
 

WARNING  Do not apply AC voltage to this connector. Maximum 
allowable DC voltage is 30 V. ▲  

Analog Outputs 
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The switched alarm output is used to close the circuit of a DC powered 
device and its power supply at the negative side. For example: 

1. The negative terminal of a battery or common ground of a power 
supply is connected to Pin #5, pDR-1500 ground. 

2. The load’s (device’s) return or negative is connected to #4 (switch 
alarm output). 

3. The positive of the load and battery, or power supply, are connected 
together. 

The minimum external load impedance for this output is 10 kilo-ohms. 



Outputs and Alarm 

7-6     MIE ADR-1500 Instruction Manual Thermo Fisher Scientific 

 

During the RUN mode the ADR-1500 can communicate real-time 
concentration data through its serial ports via the pDR Port software 
package. This software application decodes the data and displays the real-
time and TWA values in a terminal window. 

In order to use this output with some other application, the following 
information will enable the user to decipher the encoded output signal. 
The communication settings for the digital output of the ADR-1500 are: 

● Baud rate: 19,200 

● Data bits: 8 

● Stop bits: 1 

● Parity: none 

● Flow control: none 

Real-time RS-232 
Output 
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The ADR-1500 has two serial ports: RS-232 or USB. Only one can be 
active at a time and the USB is a slave to the RS-232. The active port is 
selected via the PC, depending on the connection chosen. 

The use of the USB is the primary connection for communicating with the 
ADR-1500 via pDR Port user interface software. 

The use of the RS-232 connector has been reserved for after-market 
applications if modem connectivity (e.g., wireless modem) through which a 
continuous stream of concentration data can be transmitted. For more 
information on connecting to the RS-232 port, refer to Appendix B “Serial 
Commands” 

The communications commands recognized are listed in Appendix B. 
Mostly these pertain to setup variables in the ADR-1500. The response 
format will generally repeat the address and command and then follow with 
the ADR-1500's current settings. 

 

 

Serial 
Communications 

Protocols and 
Use of Modems 
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Chapter 8  
Optional Accessories 

The ADR-1500 is available with the following options: 

● “37-mm Filter Cassette Holder Assembly” on page 8-2 

● “Relay Kit” on page 8-3 

● “Inlets” on page 8-5 

● “Cables” on page 8-6 

● “Pole Mounting Kits” on page 8-7 
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The 37-mm filter cassette holder assembly is used for sample collection, 
during a run, for the purpose of post-sampling gravimetric analysis, 
chemical speciation and microscopy. 

For more information on the 37-mm filter cassette holder and replacing, 
see “37-mm Filter Cassette Holder Assembly Replacement (Optional)” on 
page 5-28. 

37-mm Filter 
Cassette Holder 

Assembly 
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The relay kit permits the user to activate external alarm indicators. The 
ADR-1500 provides a switched alarm output, triggered by the alarm signal 
of the monitor. This switched output (up to 30 amperes, 250 volts) can be 
used to control other equipment and/or to activate other external alarm 
indicators. This switched alarm output operates in conjunction with the 
flashing alarm beacon on the outside of the ADR-1500 enclosure. 

To connect this switched alarm signal to any external equipment, the alarm 
terminal strip on the lower right of the interior of the ADR-1500 must be 
accessed. To do so, open the front door, and remove the access panel. 
Utilize the figure below (Figure 8–1) to identify the corresponding switch 
configuration. 

 
Figure 8–1. Alarm Relay Connection 

 

● Terminals #2 and #4 are a normally open switch 

● Terminals #6 and #8 are a normally open switch 

● Terminals #3 and #4 are a normally closed switch 

● Terminals #7 and #8 are a normally closed switch 

Relay Kit 

Alarm Relay 
Connection 

10

3

4

2

7

8

6
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Note  Only necessary terminals are present on single throw models. ▲  

Each of the above two switches can switch loads of up to 30 amperes. 

Once the leads have been connected to the appropriate terminals of the 
alarm relay, the sheet metal cover should be reinstalled and secured. The 
leads should be passed through the adjacent free feed-through cable ground 
and connected as a switch to apply power to the required external 
equipment to be controlled by the alarm condition. For DC power 
application, connect the wire from terminal #1 to the negative terminal of 
the power source (i.e., battery or D.C. supply). Finally, plug in the cyclone 
making sure to insert it completely. 
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A variety of inlets are offered to target a specific aerosol size: 

● Red Cyclone – provides an ACGIH traceable D50 AED cut point 
ranging from 3 to 12 micrometers 

● Blue Cyclone – provides an ACGIH traceable D50 AED cut point 
ranging from 1 to 4 micrometers 

For more information on inlets, see “Particle Size Cut Points” on page 4-5. 

 

Inlets 
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Optional cables include: 

● Analog Data Cable 

● 12/24 VDC Cable 

The analog data, supporting both concentration output and alarm status, is 
typically used for analog data streaming to an external data logger and as a 
contact closure indicative of alarm conditions. 

This auxiliary cable permits the customer to power the instrument using a 
range of 12-24 VDC. However, the auxiliary power will not charge the 
internal battery. 

Cables 

Analog Data Cable 

12/24 VDC Cable 
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Pole mounting kits include; 2-inch, 3-inch and 4-inch lengths. The pole 
mounting kits are designed to attach an enclosure to a vertical or horizontal 
pole (see “Figure 2–1”). For more information on pole mounting, see 
“Positioning” on page 2-5. 

 

Pole Mounting 
Kits 
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Figure 8–2. ADR-1500 Optional Accessories 

 

 

Cyclone Adapter 

Relay Kit 

37-mm Filter Cassette 
Holder Assembly 
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Appendix A  
Warranty 

Seller warrants that the Products will operate or perform substantially in 
conformance with Seller's published specifications and be free from defects 
in material and workmanship, when subjected to normal, proper and 
intended usage by properly trained personnel, for the period of time set 
forth in the product documentation, published specifications or package 
inserts.  If a period of time is not specified in Seller’s product 
documentation, published specifications or package inserts, the warranty 
period shall be one (1) year from the date of shipment to Buyer for 
equipment and ninety (90) days for all other products (the "Warranty 
Period").  Seller agrees during the Warranty Period, to repair or replace, at 
Seller's option, defective Products so as to cause the same to operate in 
substantial conformance with said published specifications; provided that 
(a) Buyer shall promptly notify Seller in writing upon the discovery of any 
defect, which notice shall include the product model and serial number (if 
applicable) and details of the warranty claim; (b) after Seller’s review, Seller 
will provide Buyer with service data and/or a Return Material 
Authorization (“RMA”), which may include biohazard decontamination 
procedures and other product-specific handling instructions; and (c) then, 
if applicable, Buyer may return the defective Products to Seller with all 
costs prepaid by Buyer.  Replacement parts may be new or refurbished, at 
the election of Seller.  All replaced parts shall become the property of Seller.  
Shipment to Buyer of repaired or replacement Products shall be made in 
accordance with the Delivery provisions of the Seller’s Terms and 
Conditions of Sale.  Consumables, including but not limited to lamps, 
fuses, batteries, bulbs and other such expendable items, are expressly 
excluded from the warranty under this warranty.    

Notwithstanding the foregoing, Products supplied by Seller that are 
obtained by Seller from an original manufacturer or third party supplier are 
not warranted by Seller, but Seller agrees to assign to Buyer any warranty 
rights in such Product that Seller may have from the original manufacturer 
or third party supplier, to the extent such assignment is allowed by such 
original manufacturer or third party supplier.   

In no event shall Seller have any obligation to make repairs, replacements 
or corrections required, in whole or in part, as the result of (i) normal wear 
and tear, (ii) accident, disaster or event of force majeure, (iii) misuse, fault 
or negligence of or by Buyer, (iv) use of the Products in a manner for which 
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they were not designed, (v) causes external to the Products such as, but not 
limited to, power failure or electrical power surges, (vi) improper storage 
and handling of the Products or (vii) use of the Products in combination 
with equipment or software not supplied by Seller.  If Seller determines 
that Products for which Buyer has requested warranty services are not 
covered by the warranty hereunder, Buyer shall pay or reimburse Seller for 
all costs of investigating and responding to such request at Seller's then 
prevailing time and materials rates.  If Seller provides repair services or 
replacement parts that are not covered by the warranty provided in this 
warranty, Buyer shall pay Seller therefor at Seller's then prevailing time and 
materials rates.  ANY INSTALLATION, MAINTENANCE, REPAIR, 
SERVICE, RELOCATION OR ALTERATION TO OR OF, OR 
OTHER TAMPERING WITH, THE PRODUCTS PERFORMED BY 
ANY PERSON OR ENTITY OTHER THAN SELLER WITHOUT 
SELLER'S PRIOR WRITTEN APPROVAL, OR ANY USE OF 
REPLACEMENT PARTS NOT SUPPLIED BY SELLER, SHALL 
IMMEDIATELY VOID AND CANCEL ALL WARRANTIES WITH 
RESPECT TO THE AFFECTED PRODUCTS. 

THE OBLIGATIONS CREATED BY THIS WARRANTY 
STATEMENT TO REPAIR OR REPLACE A DEFECTIVE PRODUCT 
SHALL BE THE SOLE REMEDY OF BUYER IN THE EVENT OF A 
DEFECTIVE PRODUCT.  EXCEPT AS EXPRESSLY PROVIDED IN 
THIS  WARRANTY STATEMENT, SELLER DISCLAIMS ALL 
OTHER WARRANTIES, WHETHER EXPRESS OR IMPLIED, ORAL 
OR WRITTEN, WITH RESPECT TO THE PRODUCTS, 
INCLUDING WITHOUT LIMITATION ALL IMPLIED 
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR ANY 
PARTICULAR PURPOSE.  SELLER DOES NOT WARRANT THAT 
THE PRODUCTS ARE ERROR-FREE OR WILL ACCOMPLISH 
ANY PARTICULAR RESULT. 
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Appendix B  
Serial Commands 

This appendix provides a list of the ADR-1500 Serial Port Commands that 
can be used to remotely control the instrument. 

Connect to the ADR-1500 at 19200, n, 8, 1, no flow control. The USB 
connection is actually a virtual serial port and will request appropriate 
drivers the first time it fires up in a windows environment. These are 
available with the pDR Port install disk. 

The protocol is designed for human terminal access. Commands are 
executed when the user hits Enter. Spaces between tokens do not matter. 
Generally, parameters not included in the command line are defaulted. 

First is a list of key worded commands that should be made available to the 
end user as a public interface. With these commands you can completely 
control the instrument. 

ALARM [status] [alarm concentration level] 
status= {0, 1, 2,} 

0 = DISABLED 
1 = INSTANT 
2 = STEL 

alarm concentration level is specified in mg/m3 (0.01 to 400 [mg/m3]) 

ANALOGOUT [analog output menu choice] 
If the units are mass concentration (mg/m3), the analog output menu choices 
= {0, 1, 2, 3, 4, 5, 6, 7, 8, 9} 

0 = DISABLED 
1 = 0.10 mg/m3 
2 = 0.40 mg/m3 
3 = 1.00 mg/m3 
4 = 4.00 mg/m3 
5 = 10.0 mg/m3 
6 = 40 mg/m3 
7 = 100 mg/m3 
8 = 400 mg/m3 
9 = 1000 mg/m3 
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If the units are scattering coefficient (1/Mm), the analog output menu 
choices = {0, 1, 2, 3, 4, 5} 

0 = DISABLED 
1 = 10/Mm 
2 = 100/Mm 
3 = 1000/Mm 
4 = 10000/Mm 
5 = 100000/Mm 

The response is ANALOGOUT   [menu]   “menu entry”   [factor to be 
applied to output voltage to yield output units (ie, mg/m3 or 1/Mm)] 

AUTOSTART [min] [hour] [day] [month] [status] 
Returns, or programs, the automatic start feature parameters. 
min and hour program the start time 
day and month program the start day 
status = {“on”, “off”} The automatic start is enabled if “on” is selected. 

BACKLIGHT [Status] 
Returns, or programs, the backlight status. 
Status = {“enabled” or “on”, “disabled” or “off”} 

BATTERY [battery voltage] [alkaline charge] [NiMH charge] 
Returns the battery voltage with an estimation of charge time left in 
percentage if the batteries are Alkaline or NiMH. 

CALFACTOR [float value] 
Returns, or programs, the user calibration adjustment factor. The value can 
range from 0.001 to 10.000. 

CONTRAST [integer value] 
Returns, or programs, the LCD screen contrast setting. 
Integer value = {1, 2, 3, …, 255; Hint: display is only visible between 0 and 
40} 

DATE [day] [month] [year] 
Returns, or programs, the date in the RTC. 
Day, month and year are all integer values. 

DISPLAY (or DISP, or D, or V 5) [line 1 (16 characters)] [line 2 (16 
characters)] [state #] 
Return the text currently displayed on the LCD. It comes in two quoted 
strings for the 2 lines of the display. It is followed by a state-number. Note 
that response is prefixed with “V 5”; this can be ignored. 
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DISPLAYAVG [seconds] 
Returns, or programs, the time period in seconds over which the LCD 
displayed value is averaged. 

FLOWRATE [flow rate] 
Returns, or programs, the flow rate [LPM] that is to be maintained. This 
cannot be changed while logging. 
Flow rate = {1.00, 1.01, 1.02, …, 3.50} [in LPM] 

GAIN [gain number] 
A debug facility which returns or programs the front end gain of the 
instrument. If you set it, the gain no longer adjusts automatically. To re-
establish auto-gain, use “GAIN 200” or “GAIN A” 
Gain number = {0, 1, 2, 3, 4, 5, A} for {1X, 4X, 16X, 64X, 256X, 1024X 
and AUTOMATIC} 

INLET [integer] 
Returns, or programs, the inlet selection from the choices integer = {0, 1, 2} 
0 = TOTAL 
1 = CYCLONE RED 
2 = CYCLONE BLUE 

KEY  [name of key] [long] 
Simulate a key press. 
Name of key = {“ESC”, “UP”, “DOWN”, “ENTER” or “ONOFF”} 
Long = {“LONG”, “”} LONG is typed only if you wish this to be a long 
push. 

LOGPERIOD [seconds] 
Returns, or programs, the logging period in seconds. 

MEMORY [percent] 
Returns a reading of how much logging memory remains unused. The 
response is “V 145 [percentage of memory remaining]” 

OUTPUT (or OUT or O) [conc or scat] [temp (C)] [RH (%)] [Pa 
(mmHg)] 
Returns the current values of the concentrations, temperature, RH and 
atmospheric pressure if the pDR-1500 is running. 

RHCORRECT [status] 
Returns, or programs, the status of RH correction to the computation of 
mass concentration. 
Status = {“disable” or “off”, “enable” or “on”} 
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SITE [site #] 
Returns, or programs, the description of site number sitenum. Sites are 
numbered 1–50. 

SD [Status] 
Returns, or programs, the streaming data status. 
Status = {“enabled” or “on”, “disabled” or “off”} 

TAG [Tag #] [status] 
Returns, or programs, the tag number to be used when next time logging is 
to start. And enable or disable logging. 
Tag # = {00, 1, 2, …, 99} 
Status = {“enabled” or “on”, “disabled” or “off”} 

TAGDUMP [Tag #] 
Returns the complete data logged under the file tag number. 
Tag # = {0, 1, 2, …, 99} 

TAGS [Tag #], [Tag #], … 
Get a list of the tag files currently in the device. 

TEMP [temp] [RH] [Pa] 
Get current temperature, RH and atmospheric pressure. 
temp is in degrees Celsius 
RH is Relative Humidity in percent 
Pa is barometric pressure in mmHG 

TEMPUNITS [T] 
Responds with “TEMPUNITS C”, degrees Celsius are the only allowed. 

TIME [seconds] [minutes] [hours] 
Returns, or programs, the RTC’s current time. 

UNITS [integer] the current measurement units: 
Units = 
0 = μg/m3 (Mass concentration) 
1 = 1/Mm (880 nm scattering coefficient) 
 
 
 
 

 


