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Overview

The DBOxxx series differential barometer OEM module provides atmospheric pressures and derived elevations at
a rover using corrections transmitted from a stationary base. In traditional systems elevations are calculated
based on pressure readings for a stand-alone unit and are subject to the errors inherent with environmental
changes in pressure.

Applications

A) Determining a floating rover elevations based on corrections (black arrow) from a fixed base. In this application
the rover outputs a corrected elevation as it is raised or lowered relative to the ambient atmospheric pressure
(blue arrows). When used inside an enclosed space such as a building both units must be located within.
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B) Determining a fixed rover pressure difference based on corrections (black arrow) from a fixed base. In this



application the rover outputs a corrected pressure (grey arrow) inside an enclosed space such as a building (grey
rectangle) relative to the ambient atmospheric pressure (blue arrows). The base must be located outside the
enclosed space.
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Specifications

Accuracy: 20cm +/- = 0.024 mbar +/- (differential mode)
Current (base): 10mA (typ) @ 5VDC

Current (rover): 20mA (typ) @ 5VDC

Dimensions (L x W x H): 82mm x 32mm x 18mm
Range: 1Km (DB0O433/DB0915), 5Km (DBO868)
Voltage: 3.8 — 15 VDC

Weight: 30g

Pinout

== RXD
e TXD

=- DTR/RTS



Pin Description
ROVER Rover mode jumper selection
BASE Base mode jumper selection
GND Ground
VCCIN Regulated supply (3.3 VDC)
RXD Serial data in
TXD Serial data out
DTR/RTS Serial flow control
BAT+ Battery supply (3.8 =15 VDC)

Serial communication parameters are 9600bps (N,8,1). The DTR/RTS signal pin is only required to update the
firmware.

Commands

The general command syntax is command, value followed by CR+LF.

Command Description
1 Set NodelD, both base and rover must match.
Valid range is 0 to 999.
2 Set elevation datum. (rover only)
Valid range is -9999.99 to 9999.99
3 Set units.
Metric =0 (mb,m, C), Imperial=1 (inHg,ft, F))

Output

On initialization the unit will send the string ASR DBOxxx v y.y where:
xxx model number (433,868 or 915 MHz)
y.y firmware revision number

Base output syntax is as follows:
NodelD,R,Units,Local Pressure Datum, Local Pressure,Remote Pressure Datum,Remote Pressure,
Differential Pressure,Local Elevation Datum,Local Elevation,Remote Elevation Datum,Remote

Elevation,Differential Elevation,Local Temperature,Remote Temperature *Checksum
In addition rover mode will output the following status codes:

NodelD,R,-1*Checksum Elevation Datum not set
NodelD,R,-2*Checksum base NodelD does not match
NodelD,R,-3*Checksum base Checksum failed

Checksum is a hex value calculated by applying XOR on each character in the string up to but not including the
asterix (*).

Setup

The following is the initial setup procedure:



Select BASE jumper position on base.
Send 1,NodelD to base.

Select ROVER jumper position on rover.
Send 1,NodelD to rover.

Send 2,Elevation Datum to rover.
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Send 3,Units to rover.

NodelD and Units settings are persistent and will be retained when power cycled, the Elevation Datum must be
reset each time. Only step 5 above is required for subsequent power-ups.

Demo Software

The Differential Barometer Demo software is available for download on our website at https:/www.asr-
web.com/support and allows users to evaluate the capabilities of the system.

The DBO_demao.exe file is invoked with a single parameter which specifies the serial port number to use. After
installation right-click the shortcut and select “Properties”, under the “Shortcut” tab enter the port number after the
“Target” path as highlighted below then click the “OK” button.

 Secury ; Details I Previous Versions i

Shortcut | Compatb-d'ﬂy

Target type: Ppplication

Target location: Differential Barometer Demo v 1.0

Target: ferential Barometer Demo v 1.08DB_demo exe™ il

Start in: “C:\Program Files'\Differential Barometer Demo v

Shortcut key: Nnne

Bun: | Normal window v
Comment: Differential Barometer Demo v 1.0
Open Fie Location | [ Change lcon... | [ Agvanced.. | | |

When connected to the base, pressure and elevation graphs are absolute readings. Only the base temperature is
displayed in this mode. The range corresponding to 0 on the graphs is shown in brackets in each title. The left
button on the bottom left will be labeled “Base (x)” where x is the current NodelD. To set a new NodelD enter it into
the text box and click the button. The units can be changed on the bottom right.


https://www.asr-web.com/support

| B3 Differential Barometer Dero v 1.0

When connected to the rover, pressure and elevation graphs are differential readings. The range corresponding to
0 on the graphs is shown in brackets in each title. The left button on the bottom left will be labeled “Rover (x)”
where x is the current NodelD. To set a new NodelD enter it into the text box and click the button. The right button
on the bottom left will be labeled “Datum” until the datum is set. To set the datum enter it into the text box and click
the button. Once the datum is set the button label will change to “Datum (x)” where x is the current datum and
differential data will be displayed. The units can be changed on the bottom right. If both buttons are greyed out
there is no communications link with the base for corrections, if only the Datum button is greyed out the NodelD of

the rover does not match the base.
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A log.txt file in the application directory shows the output with a date/time stamp.




| log.bit - Moteoad =nE
| ElIr: Edit Format View Help

07/10/2020 2:00:42 PM 100,R, 0,020, 80,0320, 72,028, 50,038, 48,0, 04,620, 28,620. 86,640, 00,641, 07,0, 00, D.20,25,4,23,87C .
| o7/10/2020 2:00:46 PV 100,R,0,020. 80,020, 76,028, 56,038 40,0.06,620. 28,630 66, 640. 00, 641. B8, 0. 00, -0.50,25. 4,22 877
| 07/10/2020 2:00:48 PM 100,R,0,939. 80,939.75,938. 59,938.49,0.05,630.28,630.72,640.99,641.88,0.00,-0.44,25.4,23.8%77
| 07/10/2020 2:00:51 P¥ 100,R,0,030.80,930.75, 038, 50,038, 47,0.07,6530.28,630.74,64D.00,642.06,0.00,-0.61,25,3,23. 8478
| 0771072020 2:00:53 PM 100,R,0,939. 80, 939.;5,938.59 938.46,0.08,530.28,630.69,640.99,642,14,0.00,-0.75,25. 3,23.8%7C
| 14/10/2020 4:11:39 PM 100,B,0,946.07,574.97,23.6%43
14/10/2020 4:11:41 PM 100,B,0,946,07,574.95,23.6%41
14/10/2020 4:11:44 PM 100,B,0,946.04,575.20,23.6%4D
14/10,/2020 4:11:47 PM 100,E,0, 046, 05,575.16,22.6%40 =
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Firmware Updates

Firmware updates are available for download on our website at https:/www.asrweb.com/support.
The following is the firmware update procedure:

1. Connect the OEM board to a USB-serial converter, the DSR/DTR line must be used.
2. Connect USB-serial converter to a port on your local machine.
3. Unzip the package.
4. Launch a command window.
5. Change the directory to the location of the package.
6. Invoke update.bat with a single parameter which specifies the serial port number to use.
B Administrator: Command Prompt [ = |

avrdude: AUR device initialized and r»eady to accept instructions
VO R R R R R R R R R R R R R R R R R R | 16882

Device signature = Bx1e9516 {(probabhly m328ph>
safemode: lfuse reads as 8
safemode: hfuse reads as 8
safemode: efuse reads as B

avrdude: reading input file "DB0?15_1_@_hex"

avrdude : writing flash (21074 hytes):

HUEHBHEHE AR R R R R R S R R R i
21874 bytes of flash written

verifying flash memory against DB0O?15_1_@A_hex:
load data flash data from input file DB0?215_1_8_hex:

input file DBO?15_1 _A.hex contains 21874 hytes
avrdude: reading on—chip flash data:

Reading HuEngHgHNEN LR HE GRS R B RN ERER RSN RN |

avrdude: verifying ...

21874 hyte* of flash verified

safemode: 1fuse reads as 8
safemode: hfuse reads as 8
safemode: efuse reads as 8

avrdude: safemode: Fuses 0K (E:98, H:=88, L:=88)>

avrdude done. Thank vou.
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https://www.asrweb.com/support
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