@& www.aupame.com.br
vendas@aupame.com.br

[ ANUPAME ]

MicroStep

MSB780, MSB780X

4= | =
Digital Barometers

Version 1.14

User’s Guide

November 5, 2015


Rodnei
Aupame Azul


Micmeer MSB780 - User's Guide

© Copyright 2013-2015, by MicroStep-MIS .

All rights reserved. No part of this publication may be reproduced,
stored in retrieval system, or transmitted by any means, electronic,
mechanical, photocopying, recording, or otherwise without the prior
written permission of MicroStep-MIS .

Trademarks
All trademarks or registered trademarks mentioned belong to their
respective owners.

Authors
Editorial team: Adam Krovina, Jan Mikulka

Firmware version
This version of user guide describes functionality of firmware ver-
sion 037 and newer.

Address

MicroStep-MIS Monitoring and Information Systems,
Cavojského 1,

841 04 Bratislava 4, Slovakia

Tel.: +421 2 602 00 100, Fax: +421 2 602 00 180,
e-mail: info@microstep-mis.com

MicroStep-MIS develops, manufactures and markets monitoring
and information systems. The key fields of our activities are me-
teorology, aviation, environmental sciences, seismology, power en-
gineering, civil defense and tourism.

MicroStep-MIS operates worldwide. Our core customer groups are
airports, meteorological and seismological institutes, environmental
authorities, industry, power stations and electricity distribution com-
panies.

WWW. microstep-mis.com 1 info@microstep-mis.com



Micmeer MSB780 - User's Guide

Typographical conventions

Throughout this guide, several typographical conventions are used
to help reader to follow instructions and identify the important infor-
mation.

The special notes:

Note: Air must be used as a pressure medium during calibration.
The text input or command:

cnf?<cr>

The text output:

Sleep.

WWWw.microstep-mis.com ) info@microstep-mis.com




Micmeer MSB780 - User's Guide

Contents
1 Introduction 11
2 Hardware 12
2.1 Principle of operation. . . . . ... ... ... .... 12
22 Terminals . . . ... .. ... ... 12
23 Powersupply . . ... 13

2.3.1 Power consumption - model with touchscreen

display .. . ... ... ... ... .. . 13
2.4 Serialinterface (RS-232) .. ............. 15
2.5 Connecting MSB780 or MSB780Xto PC . . . . . .. 16
2.6 SDI-12interface wiring . . . . . ... ... ... ... 16
2.7 Serviceconnector . . . ... ... ... ... ... 17
2.8 Note ononboard trimmer . ... ........... 18
3 Maintenance 18
31 Cleaning. . . . ... .. ... ... 18
3.2 ErrorStates . . . . ... ... o 18
3.3 Recommended recalibration interval . . . . ... .. 19

WWWw.microstep-mis.com 3 info@microstep-mis.com




Mmicrostep [JIE]

MSB780 - User’'s Guide

3.4

4.1

4.2

4.3

4.4

4.5

4.6

5.1

5.2

Compensation sensor exchange procedure . . . . .
3.4.1 Compensation sensor - maintenance

3.4.2 Compensationsensor FAQ . ... ... ...

Calibration and Adjustment

How to read the current correction values . . . . . .
Disabling the correction . . . . . ... ... .....
Adjusting MSB780X with more than one transducer

One pressure point adjustment . . . . . .. ... ..
Two pressure points adjustment . . . . . . .. .. ..

More than 2 pressure points adjustment . . . . . . .

Serial interface commands reference

Serial interface commandset . . . ... ... .. ..
Basiccommands . . ... ... ... ... .. ....

5.2.1 Poll measurement command (“p” command)

5.2.2 Poll extended measurement command (“d” com-

mand) . . .. ...

5.2.3 Print configuration (“cnf?” command)

19

21

22

23

23

24

24

25

26

28

28

31

31

32

32

WWWw.microstep-mis.com 4 info@microstep-mis.com




Micmeer MSB780 - User's Guide

5.2.4 Print error message (“errors” command) . . . 35
5.2.5 SDI-12 address change (“sdii2a” command) 35
5.2.6 Display help (“help” command) . . . ... .. 36
5.2.7 Restart device (“boot” command) . . . . . .. 36

5.2.8 Set communication settings for user RS-232

(“sericommand) . . . ... ... ... ... 37
5.2.9 Enable echo (“echo1” command) . . . . . .. 37
5.2.10 Disable echo (“echo0” command) . . . . . . . 38

5.2.11 Change output message format ("form" com-
mand) . ... ... 38

5.2.12 Get actual output message format ("form?"
command) . ... ... ... ... 40

5.2.13 Change the user port start-up operating mode
(“smode”command) . . ............ 41

5.2.14 Get actual user port start-up operating mode
("smode?"command) . ... ......... 43

5.2.15 Change the outputting interval for RUN mode
(“intvvecommand) . . ... ... L 43

5.2.16 Get actual the outputting interval for RUN mode
("intv?"command) . . ... ... ....... 44

5.2.17 Change the address in POLL mode (“addr”
command) . ... ... ... 44

WWWw.microstep-mis.com 5 info@microstep-mis.com



Micmeer MSB780 - User's Guide

5.3

5.2.18 Get actual address in POLL mode (“addr?”
command) . ... ... ... ... 45

5.2.19 Access to command mode in POLL mode (“open”
command) . ... ... ... ... 45

5.2.20 Close command mode in POLL mode (“close”
command) . ... ... 45

5.2.21 Read the output message in POLL mode (“send”
command) . . ... ... 46

5.2.22 Change the measurement unit (“unit” command) 46
5.2.23 Get actual measurement unit (“unit?” command) 47
5.2.24 Set default configuration (“cnfdef” command) 47

5.2.25 Temporarily redirect RS232 to service port (“ter-
minal rs232” command) . . . ... ... ... 48

5.2.26 Temporarily redirect RS-485 to service port

(“terminal rs485” command) . . . . .. .. .. 49
Adjustmentcommands . . . . . ... ... ... .. 50
5.3.1 Set adjust coefficient (“cset” command) . .. 50

5.3.2 Get actual adjust coefficients (“cnf?” command) 51

5.3.3 Set the maximum permissible pressure differ-
ence (“dpmax”command) . . . ... ... .. 51

5.3.4 Getthe maximum permissible pressure differ-
ence (“dpmax?”command) . ... ...... 52

WWWw.microstep-mis.com 6 info@microstep-mis.com



Micmeer MSB780 - User's Guide

5.3.5 Set default adjustment (“adjdef” command) . 52
5.4 Corrected pressure commands - QFE, QNH, HCP . 53

5.4.1 Set altitude for QFE corrected pressure (“hgfe”
command) . .. ... ... 53

5.4.2 Set altitude for QNH corrected pressure (*hgnh”
command) . ... ... ... ... 54

5.4.3 Set temperature for QFE corrected pressure
(tgfe”command) . . . .. ... 56

5.4.4 Set height difference for HCP level (“hhcp”
command) . ... ... ... ... 56

5.4.5 Get altitude for QFE corrected pressure (“hgfe?”
command) . ... ... ... ... 57

5.4.6 Get altitude for QNH corrected pressure (“hgnh?”
command) . ... ... ... ... 57

5.4.7 Get temperature for QFE corrected pressure
(tgfe?”command) . . . . ... ... L. 57

5.4.8 Get height difference for HCP level (“hhcp”

command) . .. ... ... 58

6 Display access 58
6.1 Basicscreens. . . . ... .. ... ... ... ..., 59
6.2 Graphdisplay . . . . .. .. ... ... ... ..... 60

WWWw.microstep-mis.com 7 info@microstep-mis.com



Micmeer MSB780 - User's Guide

6.3 Mainmenu . ................. . ..., 61
6.3.1 Menustructure . . . ... ... ... ... .. 62

6.4 Measuringmenu . . . ... ... ... ... 62
6.5 Interfacesmenu . ... ... .. ... ... ..., 64
6.6 Systemmenu .. .................... 66
6.7 Displaymenu . . . . ... ... ..., 68

7 SDI-12 reference 69
7.1 Introductionto SDI-12 . . . ... ... . ... ..., 69
7.2 SDI-12 commands supported by MSB780 . . . . . . 70

7.2.1 SDI-12 commands set (alphabetical order) . 70

7.2.2 Acknowledge Active Command (a!). . . . . . 71
7.2.3 Send Identification Command (al!) . . . . . . 71
7.2.4 Address Query Command (?!) . ... .. .. 71
7.2.5 Address Change Command (aAb!) . .. .. 72
7.2.6 Start Measurement Command (aM!) . . . . . 72
7.2.7 Send Data Command (aD0!) . ... ... .. 73
7.2.8 Continuous Measurement (aR0!) . . . . . .. 73

WWWw.microstep-mis.com 8 info@microstep-mis.com



Micmeer MSB780 - User's Guide

7.2.9 Get Verification(@Vv!) . . . . ... ... .... 74

7.2.10 Send data command from transducer 1 (aXD1!) 74

7.2.11 Get extended verification (axXV!) . ... ... 75

8 Technical Data 77
8.1 Performance . ............. .. ...... 77
8.2 Operating Environmental . . .. ... ... ..... 77
83 InputsandOQutputs . . . . . ... ... ... ..... 78
8.4 Power consumption . ... .............. 78

9 Troubleshooting 79
9.1 Incaseofproblems... . ... ............. 82

10 Ordering Information 83
11 Firmware update 84
11.1 Hardware required for firmware update . . . . . . . . 84
11.2 Firmware Loader software . . . . . .. ... ... .. 86

12 History of changes 91

WWWw.microstep-mis.com 9 info@microstep-mis.com




Mmicrostep [JIE]

MSB780 - User’'s Guide

121V 91
122V 1.2, . e 91
123V 121 . .. 91
124V 122, . 92
125 V123, . . . 92
126 V1.24. . . . 92
127 V1.8 . . e e 92
128V 1.4 . . 93
129 V15 . 94
121V 1.6 . . . . e 94
124NV 1.7 . L 94
1212/ 1.8 . . . 94
1213V 1.9 . . . . 95
1244110 . . . o 95
1215V 111 . . e 95
1246V 112 . . . 96
12ANV 113 L 96
1218V 114 . . . . 96
www. microstep-mis.com 10 info@microstep-mis.com



Micmeer MSB780 - User's Guide

1 Introduction

MicroStep-MIS MSB780 Barometer is designed for measuring ab-
solute atmospheric pressure in meteorological and environmental
applications.

MSB780X is extended version of MSB780. It features pressure
transducer of the same premium quality as MSB780, but allows us-
ing also two and three pressure transducers in one unit. MSB780X
comes also in a brand new design with touchscreen display option.

World class accuracy
MSB780 barometer provides excellent accuracy, long term
stability and temperature dependence. |t is ideal for the most
demanding applications, where exactness and durability are
required.

Reliability
MSB780 is of a durable hardware design. It is contained in
heavy-duty metal enclosure rated IP66. MSB780X version
with touchscreen display is rated IP65. MSB780 features self-
tests and error reporting via SDI12 and serial lines.

Low power design
MSB780 is a low power consumption microprocessor con-
trolled sensor ideally suited for solar and battery powered ap-
plications.

Low power consumption helps to save valuable energy on
sites without mains supply.
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2 Hardware

2.1 Principle of operation

Sensor measurement principle is based on an oscillating tube, where
frequency of oscillation is dependent on density of the air inside.
The oscillating tube is placed in vacuum. Measured pressure comes
inside the tube. Coil magnetic transducers are used to establish os-
cillation and also to pick-up the signal.

The principle of measuring density of a gas counts on gas fractures
of air. Using other gas as pressure media would give incorrect pres-
sure reading.

Note: Air must be used as a pressure medium during calibration.

2.2 Terminals

The terminals for connecting of wires are placed inside the device
— unscrew 4 screws and remove the cover to access the terminals.

The description of MSB780 terminals is in the figure 1. Description
of MSB780X terminals is in the figure 2.

If you have the MSB780X version with display, after opening the lid
with display, disconnect the display flat cable from the display con-
nector on the mainboard. Before closing the lid, reconnect the flat
cable to the connector again, otherwise the display will not operate.
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Figure 1: MSB780 terminals
2.3 Power supply

The device is supplied by direct current, typically 12 V, or 24 V.
Power supply terminals are marked PWR+ and GND on the main-
board. For voltage range and typical power supply concumption
please see Technical Data on page 78.

2.3.1 Power consumption - model with touchscreen display

For models with touchscreen display option the overall power con-
sumption depends on settings "Backlight off" and "Power off time"
(Main menu - Display). In order to keep the data on display up to
date, the barometer measures continuously whenever the display is
on, therefore consumes more power. To conserve power at battery
powered installations, set the power off time to the lowest possible
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sDI-12
RXD
TXD
PWR+
GND

— Compensation
sensor

— Service
connector

Display connector

Figure 2: MSB780X terminals

value, for example 30 s. Make sure not to disable the power off
time, otherwise the barometer will consume more power while con-
tinuously taking measurements. The similar applies to the Backlight
off setting, since the display backlight also consumes power. How-
ever, when the barometer display shuts off, the backlight goes off
as well.
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Table 1: MSB780 RS-232 connector wiring

RS-232 cable wiring

MSB780 or MSB780X terminal | male DB9 pin number
RXD 2
TXD 3
GND 5

Table 2: RS-232 default parameters

RS-232 default parameters

Baud Rate | 9600
Data Bits 8
Parity None
Stop bits 1

2.4 Serial interface (RS-232)

Serial interface can be used to connect MSB780 or MSB780X sen-
sor to a datalogger, or to a PC. To connect to RS232 computer port,
a serial cable is needed.

Wiring of a RS-232 to PC cable with DB9 connector can be found
in table 1.

Standard serial interface supports asynchronous communication at
speed 9600 bps. Default parameters of RS-232 communication can
be found in table 2. Theese parameters may be changed using
command seri, please refer to section 5.2.8 on page 37.
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Table 3: Connecting MSB780 or MSB780X to SDI-12

Connecting MSB780 or MSB780X to SDI-12
GND SDI-12 Ground Line
+ V Supply SDI-12 12 V Line
SDI-12 data line SDI-12 Data Line

2.5 Connecting MSB780 or MSB780X to PC

To connect MSB780 or MSB780X to PC use serial cable (as de-
scribed above). If the PC does not feature a RS-232 port, a RS-232
to USB convertor may be used. After the sensor is connected to
PC, use a standard terminal program. Set serial line parameters
according to section “Serial Interface”. Each command is termi-
nated by <cr>, or <cr><If> ASCII characters. To test the connection
and settings, hit Enter. The sensor should reply as follows:

cmd??<cr><1f>
This reply means, that the sensor did not understand the command.

Note: By default, echo is turned off for MSB780 and MSB780X. If
required, echo can be turned on using echol<cr> command.

2.6 SDI-12 interface wiring

To connect MSB780 or MSB780X to SDI-12 bus only 3 wires are
needed, see table 3.
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Table 4: Service serial port parameters

Service serial port

Baud Rate | 230400
Data Bits 8
Parity None
Stop bits 1

2.7 Service connector

Service connector enables connection to MSB780 at fixed commu-
nication parameters, see table 4. For serial service serial port the
same commands as for user RS-232 are valid. Service connector
includes power supply connections (PWR+, GND), SDI-12 line and
service UART (lines SERVICE_RX, SERVICE_TX). Service UART
is not directly compatible with RS-232. Service UART uses 3.3 V
voltage level. Direct connection to RS-232 may lead to damage
of the barometer. Special service cable with converter is required.
This can be ordered from MicroStep-MIS.

In case you have available 3.3 V TTL UART to RS-232 converter
available, the service cable may be built-up using schematic in Fig-
ure 3.

2 SERVICE_RX
I SERVICE_TX
6 SDI-12

PWR+ 10

-

w’ww‘w—\

Figure 3: Service connector

Note: Service UART lines SERVICE_RX, SERVICE_TX may not
be conneced directly to RS-232.
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2.8 Note on onboard trimmer

Please do not adjust the blue trimmer on PCB. It is not meant to
be adjusted by user. Adjusting the trimmer would cause incorrect
pressure reading.

3 Maintenance

3.1 Cleaning

Clean the barometer enclosure with a soft, lint-free cloth moistened
with mild detergent.

Check the hoses inside the barometer. If some dirt or insects got
inside, it may cause clogging of the hose and incorrect pressure
reading. Replace the hoses, when needed. Order spare parts from
MicroStep-MIS.

3.2 Error States

The barometer features self-diagnosis function. Output of the self-
diagnosis procedure can be printed using command errors dis-
cussed in section 5.2.4 on page 35.
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3.3 Recommended recalibration interval

Calibration must be done always, when there is a reason to believe,
that the device is not within the specified accuracy.

When defining the calibration interval, local long term specifications
and other requirements should be considered. Usually the calibra-
tion is performed in regular time intervals - for example once per
year, or bi-annually.

3.4 Compensation sensor exchange procedure
3.4.1 Compensation sensor - maintenance

To check the compensation sensor for correct function, follow the
procedure below. A relative humidity measuring instrument is re-
quired for this procedure.

e Open the barometer lid. If you have version MSB780X with
display, disconnect the display cable from the connector.

e Disconnect the hoses from the compensation sensor, see fig-
ure 4.

o Wait several minutes until the ambient air diffuses into the
compensation sensor.

e Check the reading of the humidity sensor through display (di-
agnostic2 in menu) or using "d" command, as described in
section 5.2.2 on page 32.
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If the reading comes close to the ambient relative humidity, the sen-
sor is OK and needs no change.

Figure 4: MSB780X - checking / exchanging compensation sensor

If you suspect, that the sensor is not working correctly, it is possible
to exchange the compensation sensor by the following procedure:

Open the barometer lid. If you have version MSB780X with
display, disconnect the display cable from the connector.

e Disconnect the hoses from the compensation sensor, see fig-
ure 4.

e Unscrew 2 screws holding the compensation sensor and pull
the sensor out from the mainboard gently.

¢ Install a new compensation sensor in place of the old one.
¢ Fix the new compensation sensor using two screws.

¢ Reconnect the hoses to the compensation sensor.
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Table 5: Relative humidity dependence of MSB780 and MSB780X

Maximum value of pressure correction according to RH
Temperature | Relative humidity Correction
-50°C to 10°C | (0 to 100) [% RH] < 0.1 hPa
-50°C t0 23°C | (0 to 100) [% RH] < 0.2 hPa
-50°C t0 40°C | (0 to 80) [% RH] < 0.4 hPa
-50°C to 60°C | (0 to 100) [% RH] <1.2hPa

¢ If you have MSB780X version with display, reconnect the dis-
play cable to the connector on mainboard.

e Close the barometer lid.

3.4.2 Compensation sensor FAQ

- Why is the purpose of compensation RH sensor?

The resonating pressure sensor is relying on composition of air
(mixture of gases). Adding water vapour to air changes the ratio
of the gases relative ammount in the composition. This causes
very slight differences in pressure reading (according to table 5, de-
pending on temperature and RH). The humidity sensor is used to
compensate this systematic error based on known physical depen-
dencies.

- Does the barometer require dry air, or some desiccant cartridge
at the pressure input?

The barometer is designed for use without special air conditioning
like desiccant cartridges. Compensation sensor compensates the
effect of RH on pressure reading.
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- How long does the compensation sensor last?

The compensation sensor should last more than 5 years. In condi-
tions with very high humidity and condensation we recommend to
check the sensor more often.

- What happens, if the compensation sensor fails or indicates false
readings?

The barometer additional error may appear if the compensation
sensor does not work right. See table 5 for ranges and limits.

4 Calibration and Adjustment

MSB780 or MSB780X is fully adjusted, compensated and calibrated
in factory using a reference traceable to the national standard ac-
cording to 1ISO17025.

User of MSB780 or MSB780X is responsible for calibration of the
barometer in appropriate interval, or when there is a reason to be-
lieve, that the MSB780 or the MSB780X is not performing within ac-
ceptable limits. If calibration results show impermissible measure-
ment error, the error can be removed using adjustment commands
via serial interface.

Adjusting MSB780 or MSB780X is done by altering the k and q
coefficients in the memory. This is done by the command "cset", as
discussed in section 5.3.1 on page 50.

MSB780X with more than one pressure transducer has a set of k
and q coefficients for each transducer.
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The output pressure is computed using formula 1.

Pout = k~pmeas +4q (1)

where:

Pmeas IS Pressure measured by pressure sensor in hPa
k is the corrected pressure gain
q is the corrected pressure offset

Pou: 1S pressure on the output of the MSB780 in hPa

Note: Entering new adjustment coefficients overrides their previous
values. It is advisable to write down the previous coefficient values,
so they are not lost by mistake.

4.1 How to read the current correction values

To get the current correction coefficients values, use the cnf?<cr>
command, as described in section 5.2.3 on page 32.

4.2 Disabling the correction

It is not possible to turn off correction, MSB780 or MSB780X always
uses it to compute the output value. It is however possible to vir-
tually disable the correction by setting the coefficients as follows: k
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=1, g = 0. Theese are the factory defaults. Resetting coefficients
to defaults (k = 1, g = 0) can be done using command (adjdef), as
described in section 5.3.5 on page 52.

Please write down the old values before altering them, for the case
you would like to restore them.

4.3 Adjusting MSB780X with more than one trans-
ducer

For MSB780X with more than one pressure transducer, each pres-
sure transducer is adjusted separately. To read the pressure value
for each transducer d command must be used. This command is
described in chapter 5.2.2 on page 32.

4.4 One pressure point adjustment

Performing adjustment at one pressure point means adjustment of
offset. The output value of the barometer is shifted by the same
amount at any pressure.

This is done by altering the g coefficient only.
To adjust offset, follow these steps:
1. Read the old coefficient values and write them down. For

example k = 1, g = 0. For this use the cnf7<cr> command, as
described in section 5.2.3 on page 32.
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2. Compare the reading of the MSB780 or MSB780X against a
reference.

For example the MSB780 or MSB780X reads 980.23 hPa, the
reference reads 979.99 hPa.

3. Compute the correction. The correction is computed as ref-
erence - MSB780 or MSB780X, i.e. 979.99 - 980.23 = -0.24
hPa.

4. Add the computed correction value to the old q coefficient
value. In the example 0 + (-0.24) = -0.24. This is the new
q value.

5. Write the new k and q values to MSB780 or MSB780X mem-
ory using command cset<cr>, as documented in section 5.3.1
on page 50.

4.5 Two pressure points adjustment

Adjusting a device in two pressure points changes both coefficinets;
gain and offset, i.e. k and g. If you would like to adjust MSB780 or
MSB780X using two reference pressure points, follow this proce-
dure:

1. Read the old k and q values, write them down.

2. Set the k and q values to default values, k = 1, g = 0 using
cset<cr> command.

3. Compare the MSB780 or MSB780X reading against the ref-
erence at the first point, write down the values. For example
MSB780 or MSB780X: 750.12, reference: 750.35.
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4. Compare the MSB780 or MSB780X reading against the refer-
ence at the second point, write down the values. For example
MSB780 or MSB780X: 1100.5, reference: 1099.30.

5. Compute the coefficients as follows:

b refo — refi @)

msby — msby

q =refi —kxmsby (3)
where:
ref, is the reference reading, lower pressure
ref, is the reference reading, higher pressure
msb; is the MSB780 or MSB780X reading, lower pressure
msb, is the MSB780 or MSB780X reading, higher pressure
Example values:

~1099.3 —750.35  348.95
©1100.5 — 750.12  350.38

= 0.995919 (4)

q = 750.35 — 0.995919 x 750.12 = 3.291 (5)
6. Write the new k and q values to MSB780 or MSB780X mem-

ory using command cset<cr>, as documented in section 5.3.1
on page 50.

4.6 More than 2 pressure points adjustment

If you would like to adjust the barometer using more than 2 calibra-
tion points, it is required to approximate the calibration points using
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a linear regression calculation. Since linear regression is commonly
known, we do not discuss it in detail.

To compute coefficients k and g, consider the MSB780 or MSB780X
readings being x values and corresponding reference values being
the y values. Equations 6 and 7 should be used. Using calculator,
computer program or online calculator is advised. After computing
the coefficients they need to be stored in MSB780 or MSB780X
memory the same way, as in previous section.

S iy — NIy
k= Yo x? — nz? ©)
q=9y—kz (7)

where:

X; is the MSB780 or MSB780X reading at ith point
y; is the reference reading at ith point

n is the number of calibration points
Sequence of steps:

1. Read the old k and q values, write them down.

2. Set the k and q values to default values, k = 1, g = 0 using
cset<cr> command.

3. Compare the MSB780 or MSB780X reading against the ref-
erence at the first point, write down the values. For example
MSB780: 750.12, reference: 750.35.
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4. Repeat the previous point until you have as many calibration
points you want.

5. Compute the coefficients using 6 and 7

6. Write the new k and g values to MSB780 or MSB780X mem-
ory using command cset<cr>, as documented in section 5.3.1
on page 50.

5 Serial interface commands reference

Sensor software enables user to communicate with sensor, collect
data, change parameters and analyze possible problems.

5.1 Serial interface command set

Table 6: MSB780(X) commands

MSB780 or MSB780X Commands
Command Short description
cnf? print configuration, probe number and firmware.
(See page 32)
errors print error status message. (See page 35)
p poll measurement. (See page 31)
sdi12a set sdi-12 address. (See page 35)
help displays help. (See page 36)
boot restart barometer. (See page 36)
d poll extended measurement. (See page 32)
Continued on next page
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Table 6 — continued from previous page

Command Short description

seri set communication settings for user RS232.
(See page 37)

cset set coefficient ’k’ and ’'q’ ( Po = k*Pm + q ). (See
page 50)

hgfe set altitude for QFE corrected pressure. (See
page 53)

hgnh set altitude for QNH corrected pressure. (See
page 54)

tgfe set temperature for QFE corrected pres-
sure.(See page 56)

hhcp set height difference for HCP level. (See page
56)

hgfe? get altitude for QFE corrected pressure. (See
page 57)

hgnh? get altitude for QNH corrected pressure. (See
page 57)

tgfe? get temperature for QFE corrected pressure.
(See page 57)

hhcp? get height difference for HCP level. (See page
58)

unit change the measurement unit. (See page 46)

unit? get actual measurement unit. (See page 47)

cnfdef set default config (HQFE, HQNH, TQFE, seri).
(See page 47)

dpmax set the maximum permissible difference pres-
sure. (See page 51)

dpmax? get the maximum permissible difference pres-
sure. (See page 52)

flash switch to bootloader.

adjdef set default adjust config. (See page 52)

echo1 enable echo. (See page 37)

Continued on next page
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Table 6 — continued from previous page

Command Short description

echo0 disable echo. (See page 38)

form change output message format. (See page 38)

form? get actual output message format. (See page
40)

smode change the user port start-up operating mode.
(See page 41)

smode? get actual user port start-up operating mode.
(See page 43)

open access to command mode in POLL mode. (See
page 45)

close close command mode in POLL mode. (See page
45)

send read the output message in POLL mode. (See
page 46)

addr change the address in POLL mode. (See page
44)

addr? get actual address in POLL mode. (See page
45)

intv change the outputting interval for RUN mode.
(See page 43)

intv? get actual outputting interval for RUN mode.

(See page 40)

terminal rs232

temporarily redirect RS232 to service port. (See
page 48)

terminal rs485

temporarily redirect RS485 to service port. (See
page 49)

Note: Changed settings are immediately stored in FLASH, and will
persist after power loss (reset). Storing parameters in FLASH is
indicated by printing message:
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wait..0K<cr><1f>

5.2 Basic commands

5.2.1 Poll measurement command (“p” command)

Sensor returns measured pressure, corrected QFE pressure and
corrected QNH pressures, all pressures are in hPa or in inHg. Res-
olutions are three decimal places for hPa and five decimal places
for inHg.

The output message format is “pressure,QFE pressure,QNH pres-
sure”.

For example:

p
1009.066,1010.242,1010.242<cr><1f>

The barometer sends reply immediately.

In case the data is not ready (after power-up), the barometer reply
is as follows:

P
Data not ready<cr><1f>
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5.2.2 Poll extended measurement command (“d” command)

When using MSB780X version with more than one pressure trans-
ducer, it is sometimes necessary to read individual pressure mea-
surements per each transducer, for example during adjustment. To
read pressure measurement for each pressure transducer, use the
d command.

For example:

d<cr><1f>

Waiting for data ... ready<cr><lf>

Baro 1 - P: 1003.023, f: 10379.8193Hz, Vd: 0.604886V,
RH: 35.201<cr><1f>

Baro 2 - P: 1003.002, f: 10412.8271Hz, Vd: 0.602282V,
RH: 35.201<cr><1f>

P result - P: 1003.012, Pgfe: 1003.012,

Pgnh: 1003.012<cr><1f>

The example shows result of the d command of a two transducer
version MSB780X. Pressure measurements for the two transducers
follow after P: in hPa unit. The resulting pressure is also outputted.

5.2.3 Print configuration (“cnf?” command)

The command prints various configurable parameters, and also se-
rial number and firmware version (which are not configurable). Fur-
thermore, this command lists the values of correction coefficients k,

g.

Example:
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cnf?<cr>

Conf :<cr><1f>

model MSB780<cr><1f>
display not connected<cr><1f>
serial 1.2.11503-173<cr><1f>
fw. ver 041<cr><1f>
Sensor 1 OK<cr><1f>
Coeff. ’k’ sensor 1 1.000000<cr><1f>
Coeff. ’q’ semsor 1 0.000000<cr><1£>
sdil2 adr 6<cr><1£f>
barometer adr 0<cr><1f>

UART speed 9600<cr><1f>
UART dataBits 8<cr><1f>

UART stopBits 1<cr><1f>

UART parity N<cr><1f>

UART echo Off<cr><1f>

UART SMODE RUN<cr><1f>

UART INTV 1 s<cr><1f>
RS485 speed 9600<cr><1f>
RS485 dataBits 8<cr><1f>

RS485 stopBits 1<cr><1f>

RS485 parity N<cr><1f>

RS485 echo O0ff<cr><1f>
RS485 SMODE POLL<cr><1f>
RS485 INTV 10 s<cr><1f>

output format
Actual UART

"1" 4.2 P \RN<cr><1lf>
Service<cr><1lf>

model - model identification.
display - idicates the state of the display.
serial - an unique identifier of the sensor.

fw. ver - indicates the version of the firmware.
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Sensor 1 - indicates the state of the sensor.
Coeff. ’k’ sensor 1 — correction gain for transducer 1
Coeff. ’q’ sensor 1 - correction offset for transducer 1

sdi12 adr - the address of the sensor on SDI-12 bus. To change
this, see “sdi12a” command reference.

barometer adr - the address of the barometer in POLL mode
UART speed — serial port speed

UART dataBits — number of data bits

UART stopBits — number of stop bits

UART parity — parity parameter

UART echo - indicates UART echo state

UART SMODE - indicates of UART mode

UART INTV - number of time interval for RUN SMODE in second
output format - actual settings message format for FORM
Actual UART - indicates of using interface

For RS485 interface is same settings as UART interface.

For MSB780X with more than 1 transducer, sensor states and co-
efficients k and g are displayed for each transducer.
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Table 7: Error state iterpretation

Reply | Error interpretation

10000 | Pressure sensor error
01000 | EEPROM CRC error
00100 | Flash CRC error

00010 | ADC error

00001 | Compensation sensor error

5.2.4 Print error message (“errors” command)

This command can be used to discover communication problem
with the sensor element, with the internal digital/analog converter,
and to verify FLASH checksum. The errors command returns
three binary values; 0 means no error, 1 means error state.

Example:

errors<cr><1£f>
00000 (sensor, eeprom, flash, adc, csensor)<cr><lf>

In the example, there is no error state indicated (five zeros).

In case of signalized errors, or other problems, please refer to sec-
tion 9 on page 9.

5.2.5 SDI-12 address change (“sdi12a” command)

This command is used to change the sensor address on SDI-12
bus. The SDI-12 address is one character. It can be number 0 to 9,
lower-case character a to z or upper-case character A to Z.
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Default SDI-12 address is 0.
sdil2a<cr><1f>

New SDI-12 address: 8<cr><1f>
wait..0K<cr><1f>

The example shows setting SDI-12 address to 8.

In case of incorrect new address (not within correct ranges, see
above), the barometer replies:

Wrong format<cr><1f>

5.2.6 Display help (“help” command)

The help command displays list of available serial interface com-
mands with a short description.

5.2.7 Restart device (“boot” command)

This command can be used to restart the device.
Example:

boot<cr><1f>
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5.2.8 Set communication settings for user RS-232 (“seri” com-
mand)

Possible baud rates are the following: 600, 1200, 2400, 4800, 9600,
19200, 38400, 57600, 115200, 230400.

This command can be used for change UART (RS-232) or RS-485
parameters.

The command affects settings on the port currently connected. If
you issue the command via RS-232, the settings will be used only
for RS-232.

When connected via service port, the settings of RS-232 or RS-
485 may be changed via prior redirection to the respective port -
see commands terminal rs232 Or terminal rs485.

Example:

seri<cr><1f>

SERI: [baud parity databits stopbits] ‘9600 n 8 1¢<cr><1f>

New values: 19200 n 8 1<cr><1f>
wait..0K<cr><1f>

5.2.9 Enable echo (“echo1” command)

To enable echoing characters on RS-232, use this command.
Example:

echol<cr><1f>
Echo is ON<cr><1f>
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The barometer will echo characters since now.
This command may only be used on RS-232 port or when redi-

rected to the RS-232 port from service port (terminal rs232 com-
mand).

5.2.10 Disable echo (“echo0” command)

To disable echoing characters on RS-232, use this command.
Example:

echoO<cr><1f>
Echo is OFF<cr><1f>

The barometer will not echo characters since now.

5.2.11 Change output message format ("form” command)

This command is used to set a format of the message being output
by MSB780 or MSB780X after SEND command, or automatically if
run mode is on.

Table 8: Form command fields

Field Description
/ Restore the message to default. Use alone.
0.0 Restore default number formats.
X.y Set number of digits and decimal places.
Continued on next page
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Table 8 — continued from previous page

Field Description
quantity | Quantity value or * characters if value not avail-
able.
u Unity symbol as it is (width depends).

U1 ... U9 | Unit symbol in the specified number of charac-
ters (truncated or space filled as necessary).
"Xxx" String constant (free text).

P Pressure output (in 0.1 hPa). The reading is writ-
ten with 5 characters. If the transducer has a
fault or has been switched off, the reading is re-
placed with error status —.

P1 Pressure output from transducer 1, same format
as P.

P2 Pressure output from transducer 2, same format
asP.

P3 Pressure output from transducer 3, same format
as P.

\N Line feed character. <Ox0A>.

\R Carriage return character. <0x0D>.

\RN Carriage return and line feed characters.
<0x0D><0x0A>.

\T Horizontal tabulator character <0x09>.

\0...\255 | Data byte with the specified decimal value.
ADDR Device address (left - filled with spaces).

CS2 Modulus-256 checksum of message sent so far,
hexadecimal format.

CS4 Modulus-65536 checksum of message sent so
far, hexadecimal format.

CSX NMEA XOR checksum of message sent so far,
hexadecimal format.

ERR Error flags for Py, P, and P5 (if installed, right-

filled with spaces); 0 =no error, 1 =error.
Continued on next page
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Table 8 — continued from previous page
Field Description
SN Device serial number.

The default output format depends on the device configuration.
Prompt syntax and output example:

form<cr><1f>

Write formatted string for FORM: \33 4.2 P \RN<cr><1lf>
FORM format is OK<cr><1lf>

|' 997.34<cr><1f>

|<cr><1f>

wait..0K<cr><1f>

send<cr><1f>

1 997.33<cr><1f>

Restoring the default output message (depends on the device con-
figuration) and output example:

form<cr><1lf>

Write formatted string for FORM: /<cr><1f>
FORM format is OK<cr><1lf>

' 997.34<cr><1f>

| <cr><1f>

wait..0K<cr><1lf>

5.2.12 Get actual output message format ("form?" command)

To get actual output message format, use the form? command.

Example:
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form?<cr><1f>

start>P \RN <end<cr><1f>
send<cr><1f>

997 .55<cr><1f>

5.2.13 Change the user port start-up operating mode (“smode”
command)

Use the command smode to set the user port start-up operating
mode.

This command can be used for change UART (RS-232) or RS-485
parameters.

The command affects settings on the port currently connected. If
you issue the command via RS-232, the settings will be used only
for RS-232.

When connected via service port, the settings of RS-232 or RS-
485 may be changed via prior redirection to the respective port -
see commands terminal rs232 Or terminal rs485.

Selected output mode is activated after power outages.
Example:

smode<cr><1£f>

Select output mode: STOP RUN POLL SEND

New SMODE:RUN<cr><1f>
wait..0K<cr><1f>
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Table 9: smode command options

Field Description

The barometer will not send message automatically.
STOP | The barometer will not react to SEND command in
this mode. Command mode is open all the time.
The barometer will send message automatically
RUN with period set by intv. Command mode is open
all the time.

To open command mode, use open a<cr>, where
"a" stands for address (use command addr to
change it). To close command mode, send
close<cr>. To poll message, send command send
POLL | a<cr>. The barometer does not respond to other
commands and other addresses. The barometer
in POLL mode does not send the message auto-
matically. This mode is useful when using multiple
barometers on RS-485 bus.

The SEND command is used to poll message. Com-
mand mode is open all the time.

SEND
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5.2.14 Get actual user port start-up operating mode ("smode?"
command)

To get actual user port start-up operating mode, use the smode?
command.

Example:

smode?<cr><1f>
SMODE: RUN<cr><1f>

5.2.15 Change the outputting interval for RUN mode (“intv”
command)

Use the command intv to set the outputting interval for the RUN
mode.

This command can be used for change UART (RS-232) or RS-485
parameters.

The command affects settings on the port currently connected. If
you issue the command via RS-232, the settings will be used only
for RS-232.

When connected via service port, the settings of RS-232 or RS-
485 may be changed via prior redirection to the respective port -
see commands terminal rs232 Or terminal rs485.

Example:

intv<cr><1lf>
Select new interval in seconds:1<cr><1f>
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wait..0K<cr><1f>

5.2.16 Get actual the outputting interval for RUN mode ("intv?"
command)

To Get actual the outputting interval for RUN mode, use the intv?
command.

Example:

intv?<cr><1£f>
INTV: 1 s<cr><1f>

5.2.17 Change the address in POLL mode (“addr” command)

Addresses are required only for POLL mode witch is available for
RS-232 and RS-485 interface. Use the addr a command to set
barometer address, where a is address (0 ... 255)(default = 0).

Example: the barometer is configured to address 200.

addr<cr><1f>

Select new barometer address:200<cr><1f>
New ADDR 200<cr><1f>

wait..0K<cr><1lf>
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5.2.18 Get actual address in POLL mode (“addr?” command)

To Get actual actual address in POLL mode, use the addr? com-
mand.

Example:

addr?<cr><1f>
ADDR: 200<cr><1f>

5.2.19 Access to command mode in POLL mode (“open” com-
mand)

When all barometers on the serial RS-232 or RS-485 interface are
in POLL mode the open a, where a is address of baremoter (0
...255) command sets one barometer temporarity to STOP mode
so that other commands can be entered.

Example:

open 200<cr><1f>
Command mode is opened

5.2.20 Close command mode in POLL mode (“close” com-
mand)

Use the close command to switch the barometer back to the POLL
mode.

Example:
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close<cr><1f>
Command mode is closed

5.2.21 Read the output message in POLL mode (“send” com-
mand)

Use the send a command to reading output message once in POLL
mode, where a is address of the barometer (0 ...255).

Example:

send 200<cr><1f>
' 995.17<cr><1f>

5.2.22 Change the measurement unit (“unit” command)

MSB780 and MSB780X internally work with hPa unit. Using this
command, it is possible to set output data unit to inHg. In this case,
the barometer will output data in inHg unit after p command, on
SDI-12 and on display main screens.

The available units for pressure are:

hPa

inHg

Example:

unit<cr><1f>
UNIT:<cr><1f>
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Actual unit hPa<cr><1f>
Available units [ hPa, inHq ] : hPa<cr><1f>
wait..0K

5.2.23 Get actual measurement unit (“unit?” command)

To get actual measurement unit, use the unit? command.
Example:

unit?<cr><1f>
UNIT: hPa<cr><1f>

5.2.24 Set default configuration (“cnfdef” command)

This command set the defaults values for the following constants:
TQFE, HQNH, HQFE, Unit, k, g and UART constants.

Example: cnfdef<cr><1f>

CNFDEF :<cr><1f>

Set default config? (yes/mo): yes<cr><1lf>
Default config - OK<cr><1f>
wait..0K<cr><1lf>

Default configuration parameters are in table 10.
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Table 10: Default configuration parameters

Default configuration parameters
Parameter Value | Unit
TQFE 20 °C
HQNH 0 m
HQFE 0 m
Unit hPa

k 1

q 0

UART Baud rate | 9600 | Baud
UART parity None

UART data bits | 8

UART stop bits 1

5.2.25 Temporarily redirect RS232 to service port (“terminal
rs232” command)

This command redirects RS-232 port to the service port. It may be
used only on the service port.

This command is useful when configuring the barometer using ser-
vice port. It enables user to change settings of RS-232 like Baud
rate, data bits, stop bits, echo, interval and smode.

For example, the user would like to set the RS-232 baud rate via
service port.

First the user redirects to the RS232 port:
terminal rs232<cr><1f>

Terminal mode is active. Close it with command "tclose"
I<cr><1f>
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RS232 >

Now it is possible to enter commands as if the user was connected
via RS-232 port.

seri<cr><1f>

SERI: [baud parity databits stopbits] for example "9600 n
8 1"

New values: "19200 n 8 1<cr><1f>"

wait..0K<cr><1lf>

A new Baud rate has been set for RS-232. To cancel the redirection
to the RS-232 port, send:

tclose<cr><1f>
Terminal mode was closed !<cr><1f>

5.2.26 Temporarily redirect RS-485 to service port (“terminal

rs485” command)

This command works in the same way as the previous command,
but for RS-485.

WWWw.microstep-mis.com 49 info@microstep-mis.com



Micmeer MSB780 - User's Guide

5.3 Adjustment commands
5.3.1 Set adjust coefficient (“cset” command)

This command enables to adjust the MSB780 barometer by enter-
ing two linear coefficients - offset and gain.

Example:

cset<cr><1lf>

CSET: [ k q ] ““0.1234<cr><1f>

Set new ’k’ coefficient: 1.000156<cr><1f>
k = 1.000156<cr><1f>

Set new ’q’ coefficient: 0.25<cr><1f>

q = 0.25<cr><1f> wait..0K<cr><1lf>

The output pressure is computed using formula 8.

Pout = k~pmeas +4q (8)
where:

Prmeas IS Pressure measured by pressure sensor in hPa
k is the corrected pressure gain
q is the corrected pressure offset

Pou: iS pressure on the output of the MSB780 in hPa

For MSB780X with more than 1 transducer, there is set of k and q
coefficients for each transducer. When using cset command, user
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is prompted first, which transducer’s coefficients are being updated,
example for two transducer version:

cset<cr><1f>

Select sensor [ 1 2 ] : 1<cr><1f>

CSET for semnsor 1 : [ k q ] "0.1234"<cr><1f>
Set new ’k’ coefficient:1.00034<cr><1f>

k = 1.000340<cr><1f>

Set new ’q’ coefficient:0.03<cr><1f>

q = 0.030000<cr><1f>

wait..0K<cr><1lf>

In this example, coefficients for transducer 1 were updated.

5.3.2 Get actual adjust coefficients (“cnf?” command)

To read the actual values of the adjust coefficients k, q, please refer
to section 5.2.3 on page 32.

5.3.3 Set the maximum permissible pressure difference (“dp-
max” command)

To set a new value of the dpmax parameter, use the dpmax com-
mand.

Example:

dpmax<cr><1f>

DPMAX:

Actual value 1.00 hPa

Pressure scale [hPa, inHg]: hPa<cr><lf>
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Set dpmax in hPa, ranges +0.00 .. 5.00 : 0.4<cr><1f>
New dpmax is: 0.40 m
wait..0OK<cr><1lf>

5.3.4 Get the maximum permissible pressure difference (“dp-
max?” command)

To get the dpmax parameter value, use this command.
Example:

dpmax?<cr><1f>
DPMAX: 0.40 hPa<cr><1f>

5.3.5 Set default adjustment (“adjdef” command)

This command resets the adjustment coefficients k, q to their de-
fault values. For model MSB780X with more pressure transducers,
this command resets coefficients for all of them.

Note: It is recommended to write down the previous setting of the
coefficients, for the case you would like to return to the previous
state.

Actual k, g values can be read using command cnf?, as described
on page 32.

Example:

adjdef<cr><1f>
Set default config? (yes/no):yes<cr><1lf>

WWWw.microstep-mis.com 52 info@microstep-mis.com




Micmeer MSB780 - User's Guide

Default adjust config - OK<cr><1lf>
wait..0K<cr><1lf>

5.4 Corrected pressure commands - QFE, QNH, HCP

The following sections refer to setting parameters for corrected pres-
sures QFE, QNH, HCP.

5.4.1 Set altitude for QFE corrected pressure (“hqgfe” com-
mand)

Example:

hqgfe<cr><1f>

HQFE:<cr><1f>

Actual value 0.00 m<cr><1f>

Distance scale [ft, m]: m<cr><1lf>

Set altitude in m, ranges -30.00 .. 30.00 : 10<cr><1lf>
New altitude is: 10.00m<cr><1f>

wait..0K<cr><1f>

Available altitude units are m (meters), ft (feet).
Table of valid altitude ranges for different units is in table 5.2.3.

The corrected QFE pressure is computed using formula 9.
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Table 11: Valid ranges for HQFE parameter

Valid ranges for HQFE parameter
Unit | Minimum Maximum
m -30 30
ft -99 99

QFE = p(1 + %) 9)

where

p is adjusted output pressure in

horre is height difference between the barometer and reference
level in m

g is gravitational acceleration 9.81 m.s—2
R is gas constant 287 Jkg= 'K !

T is temperature in K

5.4.2 Set altitude for QNH corrected pressure (“hqnh” com-
mand)

hgnh<cr><1f>

HQNH: <cr><1f>

Actual value 0.00 m<cr><1f>

Distance scale [ft, m]: m<cr><1f>

Set altitude in m, ranges -30.00 .. 3000.00 : 100<cr><1f>
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Table 12: Valid ranges for HQNH parameter

Valid ranges for HQNH parameter
Unit | Minimum Maximum
m -30 3000
ft -99 9900

New altitude is: 100.00m<cr><1f>
wait..0K<cr><1lf>

Available altitude units are m (meters), ft (feet).

Table of valid altitude ranges for different units is in table 12.

The corrected QNH pressure is computed using formula 10.

QNH = QFE -cap( "4 0

ahgNnE
2

where:

honm is station elevation in m

g is gravitational acceleration 9.81 m.s 2
R is gas constant 287 J.kg—'K~!

T is standard temperature 288.15 K

« is standard temperature lapse rate -0.0065 K.m~—!

(10)
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Table 13: Valid ranges for HHCP parameter

Valid ranges for HHCP parameter
Unit | Minimum Maximum
m -30 30
ft -99 99

5.4.3 Settemperature for QFE corrected pressure (“tqfe” com-
mand)

tqfe<cr><1f>

TQFE:

Actual value 20.00 C<cr><1f>
Temperature scale [C, F, K]: C<cr><1f>

Set temperature in C, ranges -80.00 .. 300.00 : 30<cr><1lf>
New temperature is: 30.00C<cr><1f>
wait..OK

Available temperature units are °C, °F, K.

5.4.4 Set height difference for HCP level (“hhcp” command)

This command changes the height difference for HCP corrected
pressure. The parameter may be inputted either in ft, or in m unit.
Limits for this parameter are in table 13.

Example:

hhcp<cr><1f>
HHCP:<cr><1f>
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Actual value 0.00 m<cr><1lf>

Distance scale[ft, m]: m<cr><1lf>

Set height difference in m,

ranges -30.00 .. 30.00 : O0.1<cr><1f>
wait..0K<cr><1lf>

In the example the new HHCP parameter was set to 0.1 m.

5.4.5 Get altitude for QFE corrected pressure (“hqgfe?” com-
mand)

hqfe?<cr><1f>
HQFE: 0.00 m<cr><1f>

5.4.6 Get altitude for QNH corrected pressure (“hgnh?” com-
mand)

hgnh?<cr><1f>
HQNH: 100.00 m<cr><1f>

5.4.7 Get temperature for QFE corrected pressure (“tqfe?”
command)

This command is used to print the temperature value actually being
used for QFE correction.

Example:
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tqfe?<cr><1f>
TQFE: 30.00 C<cr><1f>

5.4.8 Get height difference for HCP level (“hhcp” command)

This command is used to print the height difference for HCP cor-
rected pressure.

Example:

hhcp?<cr><1f>
HHCP: 0.10 m<cr><1f>

6 Display access

This section refers only to MSB780X versions with touchscreen dis-
play option.

If your barometer is equipped with the touchscreen display, you can
benefit from direct reading of the actual pressure value, pressure
trend, graph view and other directly on the barometer.

Following functions may be desplayed:

e Actual value of pressure, QNH, QFE, HCP
e Pressure trend

e Graph
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Serial port settings

SDI-12 settings

Version and serial number info

Diagnostic information

6.1 Basic screens

The barometer features two basic screens, which may be switched
by tapping on the screen. After power-up or reset, the barometer
displays one of them:

EroHy tater 0

1003.211

Graph 1.2 Mernu

This screen displays the following information:

e Barometer state (State: OK or ERR)
e Pressure trend (PT: icon of trend)
e Measured pressure

e Screen number (1/2)

The screen is divided into three active touch areas:
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e Graph - switch to Graph screen
e Menu - switch to Menu

e All the other screen area - switches between the two main
screens

The second main screen looks as follows:

HFE: 1004 .436 ey
HHH: 1028.606 ;1.
HCP: 1003.501

Graph 22 Mernu

[hFal

This screen shows the following values:

e QFE
e QNH
e HCP

The touch active areas are the same as on the previous screen.

6.2 Graph display

Graph display is activated by tapping the Graph area on the main
screen. Example of the Graph display is in the following picture:
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LT

nea f
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BEh  84h ®Zh  BIh Bih 4

The graph has measured pressure on the vertical axis and time on
the horizontal axis.

The scale of vertical axis is switched automatically. Minimum axis
spanis 1 hPa.

The span of horizontal axis can be switched in Display menu, as
described in section 6.7 on page 68.

Tapping anywhere on the screen area switches back to the basic
screens.

6.3 Main menu

By tapping the Menu area on a basic screen you enter the Menu:

% HAIN HEHNL =
Heazuring
Interfaces
Eysten
Dizplay

TApX

Four icons on the right are used to navigate through the menu.
Icons A and b J moves the cursor up or down, > leaves the menu
or decreases the menu level. The icon « increases the menu level.
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6.3.1 Menu structure

e Main menu

Measuring
HQFE
HQNH
TQFE
HHCP

* DPMAX
Interfaces

* SDI12

+ RS232
System
Diagnostic
Diagnostic 2
Baro sensors
Serial number
Version
Display

|
* % % %

* X K Kk ¥

6.4 Measuring menu

View of Measuring menu is in the following picture:

*% MERSURING =
LFE

TaX
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In Measuring menu, you can display values of the following param-
eters:

e HQFE - Altitude for QFE corrected pressure

HQNH - Altitude for QNH corrected pressure

TQFE - Temperature for QFE corrected pressure

HHCP - Altitude for HCP height corrected pressure

DPMAX - Maximum permissible difference between pressure
transducers

Note: The values cannot be altered using display.
Please use appropriate serial line commands to alter the settings.

Example screen for HQFE display:

# HWFE = K

Actual walue:

0,00 m

Example screen for HQNH display:

#% HUbH = x

Actual waluel

0,00 m
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Example screen for TQFE display:

#% TWFE = x

Actual waluel

20,00 C

Example screen for HHCP display:

% HHCP = x

Actual waluez:

0,00 m

Example screen for DPMAX display:

* DPHAX = x

Actual walue:

1,00 hPa

6.5 Interfaces menu

Interfaces menu allows user to display Interfaces settings, such as
SDI-12 address of the barometer, or baud rate of RS-232.

Screen of Interfaces menu is in the following picture:
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#® INTERFACES =
»ED0I12

X
RE232 ‘.
¥
.,,J

Screen of SDI12 menu is in the following picture:

% I0I12 = x

Address: &
Uepsion: 1.3

In this screen you can see the actual SDI-12 address of MSB780 or
MSB780X. The SDI-12 address in the example is 6.

Screen of RS232 menu is in the following picture:

% RE232 = x

Eaud ratel 9600
Eitss &
Paritqy: H

Stop bits: 1
Echos 0FF

Note: Parameters of interfaces cannot be altered using display.
This should prevent from unintentional changes.

Please use serial commands to change the parameters of inter-
faces.
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6.6 System menu

In system menu you can browse diagnostic information, firmware
version and barometer serial number.

Screen for system menu is on the following picture:

® SETEM %
Diaganostic
Diaganostic 2
EBara sensaors
Ferial number
Wepsian

TAX

Screen of Diagnostic menu is in the following picture:

% Digano:ztic = K
F1: 103745361 Hz
sz 0. 607555 U
T2 10407, 5495 Hz
frH 0.605142 U

Diagnostic menu displays raw data from pressure transducer(s), it
may help solving problems in some cases.

Screen of Diagnostic 2 menu is in the following picture:

# Miaggnoztic 2 x
1t P 993,531 hPa

1t RH I7.47 %

21 P 993,500 hPa

21 RH I7.47 %
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Diagnostic 2 also helps solving problems, it displays pressure from
each transducer. If you have version MSB780X with more transduc-
ers, there are more pressure values displayed. The example shows
case with two pressure transducers.

Screen of Baro sensors menu is in the following picture:

# Zensors ¥

21l Cal. n. = 000519349
21 EM. T on02231isa
22 Cal. nm. = 000519349
22 EM. HIY P

This screen shows serial numbers of the pressure transducers.

Screen of Serial number menu is in the following picture:

¥ Serial =
Zerial number:

1.01410-0173

This is the serial number of MSB780 or MSB780X.

Screen of Version menu is in the following picture:

® WERSION =

H 014
Times 22:15:26
Dates Houw 2 2014
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Version helps identifying the firmware version. It may be helpful
when solving problems in some cases.

6.7 Display menu

Screen of Display menu is in the following picture:

® DISPLAY = x

oaxiz scale I 25w
Backlisht off & 15 =
Power of f timel 30 =

Scale  EB-0ff P-0ff

The Display menu allows user to alter the following settings:

e X axis scale on graph
e Backlight off timeout

e Power off time

Theese parameters are altered by taping on or holding appropriate
areas at the bottom of the screen: Scale, B-Off, P-Off.

The X axis scale can be set to the following values: 25 min, 5 h, 25
h, 10 days, 10 weeks, 10 months.

Backlight off has the following options: On, 15m, 2 m, 60 s, 30 s,
15s.

With backlight off set to On, the display backlignt is always on,
whenever the display is on.

WWWw.microstep-mis.com 68 info@microstep-mis.com




Micmeer MSB780 - User's Guide

Power off time can be set to the following values: Dis., 25 m, 15 m,
5m,2m, 30s.

With power off time set to Dis. the display never shuts down and the
barometer will continuously take measurements to keep the read-
ings on the display actual.

Note: The barometer does not enter the power-saving mode, when
the display is on.

7 SDI-12 reference

7.1 Introduction to SDI-12

SDI-12 stands for serial data interface at 1200 baud. Itis a standard
to interface battery powered data recorders with micro-processor
based sensors designed for environmental data acquisition (EDA).

SDI-12 Bus

SDI-12 data [, SDI-12
recorder sensor

Figure 5: SDI-12 Bus

Only three wires need to be connected when using SDI-12. To use
SDI-12 a SDI-12 compliant data recorder is required. Follow the
instructions given by the data recorder manufacturer to set up the
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SDI-12 communication.

7.2 SDI-12 commands supported by MSB780

All SDI-12 commands start with address (a stands for address), and
are terminated by !. All SDI-12 sensor responses start with address
(a stands for address), and are terminated by <cr><If> (which are
ASCII characters 0x0d 0x0a).

7.2.1 SDI-12 commands set (alphabetical order)

Table 14: MSB780 SDI-12 commands

MSB780 SDI-12 Commands

Command Short description
?! Address query command. (See page 71)
al Acknowledge active command. (See page 71)
aAb! Address change command. (See page 71)

Start concurrent measurement command. (See
aC!

page 72)
aDo! Send data command. (See page 73)
all Send identification command. (See page 71)
aM! Start measurement command. (See page 72)
aR0! Continuous measurement. (See page 73)
av! Get verification. (See page 74)

Send data command from transducer 1. (See
axD1!

page 74)

Send data command from transducer 2. (See
axD2!

page 74)

Continued on next page
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Table 14 — continued from previous page

Command Short description

Send data command from transducer 3. (See
axDa3!

page 74)
aXR aXV! | Get extended verification. (See page 75)

7.2.2 Acknowledge Active Command (a!)

This command is used to ensure that a sensor is responding to a
data recorder or another SDI-12 device. It asks a sensor to ac-
knowledge its presence on the SDI-12 bus.

Example:

0!10<cr><1f>

7.2.3 Send Identification Command (al!)

This command is used to query sensors for their SDI-12 compati-
bility level, model number, and serial number.

0I'013MS-MIS MSB7801.11.2.11505-183 <cr><1f>

7.2.4 Address Query Command (?!)

When a question mark (?) is used as the address character with
the acknowledge active command (a!), the sensor will respond as
if it is being addressed on the SDI-12 bus. For example, if a sen-
sor detects ?!, it will respond with a<CR><LF>, no matter what its
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address may be. This will allow a user to determine the address of
a sensor. The user should understand that if more than one sen-
sor is connected to the bus, they will all respond, causing a bus
contention.

Example:

710<cr><1£f>

7.2.5 Address Change Command (aAb!)

This command is used to change barometer’'s address a to b.
Example:
0A4!'4<cr><1f>

In this example the SDI-12 address was changed from 0 to 4.

7.2.6 Start Measurement Command (aM!)

This command tells the sensor to take a measurement. The sensor
does not, however, return the measurement to the data recorder
after this command. It returns the time until one or more measure-
ments will be ready and the number of measurements that it will
make. The send data (D0!) command must be issued to get the
measurement(s).

OM!00053<cr><1f>

The sensor reply means it will take maximum “0057
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” seconds to finish measurement, and one value will be measured.
To tell the data recorder that the sensor has finished its measure-
ment(s) and the data are ready. A service request is issued by
the sensor after an M, MC, or V command, when it has finished its
measurement. After receiving the service request or after specified
time elapses, the data recorder issues aD0! command to get the
measured data:

0D0!0+1009.066+1009.066+1021.121<cr><1f>

For MSB780 the value is pressure in [hPa] or [inHg]

7.2.7 Send Data Command (aDO0!)

This command is used to get data from the sensor. MSB780 does
not distinguish between DO, D1 etc.

7.2.8 Continuous Measurement (aR0!)

This command returns last measured value of pressure. (Pressure
is measured periodically, new data is available each measurement
period, see Parameters of sensor)

The output message format is “pressure QFE pressure QNH pres-
sure”.

Example:

OR0O!'0+1009.066+1009.066+1021.121<cr><1f>

WWWw.microstep-mis.com 73 info@microstep-mis.com




Micmeer MSB780 - User's Guide

Table 15: Verification result iterpretation

Reply Interpretation
+1+0+0+0+0 | Pressure sensor error
+0+1+0+0+0 | Flash CRC error
+0+0+1+0+0 | Copensation sensor error
+0+0+0+1+0 | EEPROM CRC error
+0+0+0+0+1 | ADC error

For MSB780 the values of pressure are in [hPa] or [inHg]

7.2.9 Get Verification (aV!)

This command starts the verification procedure.
0V!00005<cr><1f>

A subsequent 0D0! command returns verification result.
Example:

0DO!0+0+0+0+0+0<cr><1f>

7.2.10 Send data command from transducer 1 (aXD1!)

This command is used to get data from the sensor, specifically from
transducer 1. If MSB780 has more then one transducer, it can be
use commands aXxD2! from transducer 2 and aXD3! from trans-
ducer 3.
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Example:
0XD1!<cr><1£f>
0+999.620+10367 .5377+0.600085+50.00+0.103364<cr><1f>

Where

0 sdi-12 barometer address

+999.620 pressure in hPa from transducer 1
+10367.5377 frequency in Hz from transducer 1
+0.600085 voltage in V from transducer 1
+50.00 relative humidity

+0.103364 pressure correction

<cr><Ifs line terminate

7.2.11 Get extended verification (aXV!)

This command return information about firmware version.
Example:

OXV!<cr><1f>

Ov. 042,Nov 4 2015,15:45:14<cr><1f>

Where
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0 sdi-12 barometer address

v. 042 firmware version

Nov 4 2015 date of build firmware
15:45:14 time of build firmware

<cr><Ifs line terminate

WWWw.microstep-mis.com 76 info@microstep-mis.com




Mic’OStepm MSB780 - User's Guide

8 Technical Data

8.1 Performance

Barometric pressure | 500hPa to 1100hPa (or

range as specified)

Linearity <0.02hPa

Hystersis <0.02hPa

Accuracy (at 23 °C) 0.10hPa

Total accuracy 00'01)5hpa (=50 °Cto +80
. o better than

Typical long-term stability 1+ 0.05 hPalyear

Calibration Traceability National standard

Warm-up  time  after | oo ihan 5 seconds

power-up

8.2 Operating Environmental

Pressure range 500 hPato 1100 hPa
Temperature range —50°Cto +80°C
Relative humidity (0to 100) % RH

4000hPa (not affecting
sensor calibration)

Burst pressure limit 7000 hPa

Enclosure IP66, IP65 with display

Overpressure limit
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8.3

8.4

Inputs and Outputs

Supply voltage

5t035VDC

Resolution

0.001 hPa

Communication

RS-232, RS-485, SDI-12

Number of transducers

1t03

Power consumption

Power supply current @

Option 12V

1 transducer 32 mA

2 transducers 64 mA

3 transducers 96 mA
Display backlight add 3 mA

Sleep mode

less than 0.1 mA
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9 Troubleshooting

This section lists several most common symptoms of problems and
actions that should be taken in order to solve them.

Table 16: Troubleshooting

Troubleshooting

functionality.

Barometer is
damaged

Problem Possible cause Solution
Measure power supply
voltage on terminals

Barometer is PWR+, GND. Check,
not working, | Incorrect power | if measured voltage is
no signs of | supply within range, refer to

section 2.3 on page 13.
Check correct polarity of
the power supply applied.
Measure power supply
current. Check, if the cur-
rent is within normal val-
ues, refer to section 2.3
on page 13. If the power
supply current is zero, or
too high, please send the
barometer for factory ser-
vice with a description of
the problem.

Continued on next page

WWWw.microstep-mis.com

79

info@microstep-mis.com



MicroStep m

MSB780 - User’'s Guide

Table 16 — continued from previous page

Problem

Possible cause

Solution

No reply on RS-
232

Incorrect serial
line parameters
- baud rate,
data bit count,

parity...

Try different RS-232 pa-
rameters. All possible set-
tings can be found in sec-
tion 5.2.8 on page 37.

If you have version with
display, check settings of
RS-232 through display.

If you have service ca-
ble available, you can
use Service serial port
with fixed communication
settings to access the
barometer. Please refer
to section 2.7 on page 17.

Continued on next page

NUPAME

@ www.aupame.com.br
vendas@aupame.com.br
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Table 16 — continued from previous page

Problem

Possible cause

Solution

No reply on
SDI-12 bus

Wrong SDI-12
address

Use 7! SDI-12 command
to determine barometer’s
address. During this com-
mand, no other device
can be connected to the
SDI-12 bus. Change
the barometer current ad-
dress using aAb! com-
mand, please refer to sec-
tion 7.2.5 on page 72.

If you have version with
display, you can view the
SDI-12 address using it,
please refer to section 6.5
on page 64.

You can also check cur-
rent SDI-12 address us-
ing user RS-232, or ser-
vice serial port.

Display is not
working, but
the barometer

Display flat ca-
ble is not con-

Open the barometer lid

responds to | nected to the | and reconnect the cable.
commands via | mainboard

interfaces.

Compensation Compensation Install compensation sen-
sensor error is | sensor is not | sor, please refer to sec-
signalized installed tion 3.4 on page 19.

Continued on next page
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Table 16 — continued from previous page

Problem Possible cause Solution

If compensation sensor
is installed, but there is
still the error signalized,
Compensation the sensor may be faulty.
sensor is faulty | Replace the compensa-
tion sensor with a new
one. You can order it from
MicroStep-MIS.

Please contact
Other errors are | Barometer is | MicroStep-MIS ser-
signalized damaged vice, refer to section 9.1
on page 82.

9.1 In case of problems...

It is recommended to rely on manufacturer service if you experience
any problems. Even if you have well trained personnel, it is more
probable, that your barometer will be successfully serviced in hands
of the designers of the product.

When sending the product back to MicroStep-MIS please try to
send a description of problems along with the product. Pack the
barometer properly, stuff the package with enough shock-absorbing
material in order to prevent it from damage during transport.

If you experience problems with the product, we would like to know
about them in order to improve the future designs.

Direct contact in case of problems with MSB780 or MSB780X:
adam.krovina@microstep-mis.com
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10 Ordering Information

In table 17 you can find order codes for different configuration of
MSB780 or MSB780X barometers.

Table 17: MSB780 and MSB780X ordering information

Order Code | Box type | Number of transducers | LCD Display
MSB780 small 1 No
MSB780X1 big 1 No
MSB780X2 big 2 No
MSB780X3 big 3 No
MSB780X1 big 1 Yes
MSB780X2 big 2 Yes
MSB780X3 big 3 Yes
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11 Firmware update

11.1 Hardware required for firmware update

To perform a firmware update of MSB780 or MSB780X a service
cable is required. This accessory can be ordered from MicroStep-
MIS.

If your PC/notebook features a RS-232 port, you do not need the
USB to RS-232 convertor.

If you use the USB to RS-232 convertor, you may need to download
a driver. Newer operating systems tend to have the driver installed,
or can install it automatically.

Figure 6: Accessories required for firmware update

1. USB to RS-232 convertor
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2. RS-232 to UART convertor
3. Service cable for MSB780 or MSB780X
4. Power supply

Figure 7: Correct connection of the convertors and cables

Figure 8: Connecting the service cable to the service connector of the
MSB780

WWWw.microstep-mis.com 85 info@microstep-mis.com




Micmeer MSB780 - User's Guide

11.2 Firmware Loader software

After the service cable has been properly connected, MicroStep-
MIS Firmware Loader software can be used to upload a new firmware.
You can obtain this software from MicroStep-MIS.

Follow theese steps to upload a new firmware to the barometer:

1. Start the program Microstep-MIS Firmware Loader, as seen
in figure 9 and click on button Open.

2. Choose the firmware file with .mstepfw suffix. Figure 10.

3. After selecting the firmware file, you can see the information
about the firmware, as seen in Figure 11.

4. Select a serial port the barometer is connected to. If there is
only one choice, it will be selected automatically.

5. Select baud rate 230400.

6. Click Start button to start the upload. Process of uploading is
displayed in Figure 12.

7. After successful transfer of firmware the Configuration is printed.
New firmware version number is also displayed (fw. ver). See
Figure 13.
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File

File:

Device:
Firmware name:
Date:

Serial port:

COM6

|

___
e S ==

Figure 9: Firmware Loader basic window

| » MSB780_Bootlosder » MSB7E0_fwversion 02¢

New folder

Name

Date modified

Type

] MS780_4024 mstepfu.

File name: MSE7S0_1024 metepf

2.4.20158%0

MSTEPFW File

51

Figure 10: Selecting the firmware file
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File

Device: MSE780

Firmware name: V' 24

Start

#  MicroStep-MIS Firmware Loader

Date: 2015-04-01 17:35:57

Serial port: COM6

[

Figure 11: Information about selected firmware
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MicroStep-MIS Firmware

File
||
Device: MSE780

Firmware name: V' 24

Date: 2015-04-01 17:35:57

C
Cancel l’ ] 355%

2015-94-30 1@:87:16.686 Entering to bootloader...

Serial port:

2015-84-3@ 1@:87:18.515 Entering to bootloader...
2015-84-30 18:07:20.416 Entering to bootloader...
2015-84-30 1@8:87:22.326 Entering to bootloader...

2015-84-38 10:07:23.826 Entered to bootloader

Figure 12: The transferring process
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# " MicroStep-MIS Firmware Loader

File
Device: MSE780

Firmware name: V' 24

Date: 2015-04-01 17:35:57

Serial port:

2@15-84-39 18:07:23.826 Entered to bootloader
2015-84-30 10:07:36.964 Transfer completed.

2915-84-3@ 1@:07:38.895 Configuration:

Conf:

model : MSB788

serial 1 1.2.11501-160
fw. ver 1 924

Sensor 1 @ 0K

Coeff. 'k' sensor 1 + 1.8080008
Coeff. 'q"' sensor 1 : 2.000000
5dil2 adr 16

UART speed 1 9608

UART dataBits : 8

UART stopBits : 1

UART parity : M

2015-94-3@ 10:07:39.084 End

Figure 13: Listing information after successful transfer of firmware
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12 History of changes

121 V11

e Fixed resolution to three decimal places in [hPa] units.

e Corrected string “0000” to “000” in chapter “Start Measure-
ment Command (aM!).

e Updated “Principle of operation” chapter, added NOTE on cal-
ibration.

12.2 V1.2

Added Resolution to table “Parameters of sensor”.

Changed Serial interface UART 3.3 V to RS-232.

Increased level of “Table of contents” to 2

Removed “analog output” from “Introduction” chapter.

Added “RS-485 serial interface” to “introduction” chapter.

Added “5 terminal version” picture

123 V1i.2.1

e Added “seri” command

e Added “cset” command
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124 V1.2.2

e Added following commands: hqgfe, hgnh, tgfe, hgfe?, hqnh?,
tgfe?, unit, unit?

125 V123

e Added Section: Maintenance.

126 V1.24

e Added Section: Calibration and Adjustment.

12.7 V1.3

Changes in this version are connected with hardware version 1.2.1
and firmware version 12 and more.

e Changed picture in section Terminals.

e Changed typical power consumption @12 V from 67 mA to
32 mA. Power consumption has lowered since new hw. ver.
1.2.1.

e Changed terminal markings TX, RX to TXD, RXD.

e Changed line termination from <cr><If> to <cr>, or <cr><lIf>.
MSB780 accepts <cr> as an alternative line ending since fw
version 12.
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e Changed default echo on to default echo off, with an option to
turned echo on using a command. This is valid since fw ver,
12.

e Renamed section "Notes on onboard jumper and trimmer" to
"Note on onboard trimmer". There is no more jumper on the
PCB since fw. ver. 1.2.1.

e Changed example in section "Print configuration...". Since fw.
ver. 12, the output of this command looks differently.

e Added section "Get Verification (aV!)", which describes a new
SDI-12 command, present since fw. ver. 12.

128 V14

Changes in this version are connected with hardware version 1.2.1
and firmware version 14 and more. MSB780X version is first men-
tioned in this revision.

e Added hyperlinks to the document. References are now click-
able in the electronic version.

e Added mention of MSB780X version at many places.
¢ Added table of supply currents.

e Added sections 2.7,3.4,5.2.2,7.2.5,7.25,9

e Updated section Maintenance.

e Updated section Calibration and Adjustment

e Added new commands in the section Serial interface com-
mand set.
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Added table 7 representing error states.

Renamed section 5.2.8, and updated.

Added function HCP and related commands.

Added section Display access.

129 V1.5

e Updated section 3.4.

12.10 V1.6

¢ Updated title photo; MSB780 case changed color from black
to silver.

e Updated section 3.4.

1211 V1.7

e Updated values in table 5 on page 21.

1212 V1.8

e Added section Change firmware of the barometer. Added
section Ordering information.
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1213 V1.9

e Added subsection Change output message format.
e Added subsection Get actual output message format.

e Added subsection Change the user port start-up operating
mode.

e Added subsection Get actual the user port start-up operating
mode.

¢ Added subsection Change the outputting interval for RUN mode.

e Added subsection Get actual the outputting interval for RUN
mode.

1214 V1.10

e Fixed response to aM! command
e Changed response to aD0! command after aV!

e Added warm-up time information

12.15 V1.1

e Moved table MSB780X approximate power supply current to
a new section Power consumption in section Technical Data.
Altered Sleep mode consumption from 6 mA to less than 0.1
mA@ 12 V.

e Removed table MSB780 parameters with duplicate parame-
ters from section Intrduction. The parameters remain in sec-
tion Technical Data.
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¢ Rewritten section Hardware - Power Supply.

¢ Modified aV! command response.

12.16 V1.12

e Added items to the cnf? command.

e Added options P, P1, P2, P3 for FORM command.

12.17 V1.13

e Added commands terminal rs232 and terminal rs485.

12.18 V1.14

e Added page reference to table MSB780 commands and MSB780
SDI-12 commands.

e Added commands aXD1!, axD2!, aXD3!, aXV! for SDI-12.

NUPAME

@ www.aupame.com.br
vendas@aupame.com.br
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