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CMG500 Capacitance Diaphragm Vacuum Gauge
Operation Manual

INSTRUE, Makes Vacuum Measurement Easy and Simple.
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Product Identification

This document applies to products of the CMG500 series.
The postfixes of TYP for the standard products are indicated below. OEM products have
specific types and different parameter settings as defined in the corresponding ordering

information.
TYP. CMG500-XX
INSTRUE Gauge _—
. Measurement Range | Vacuum interface
' 1. 1000mBar . ' 1: DN16 ISO-KF
' 2. 100mBar ! | 2: DN16 CF-R
3. 10mBar 3. 8VCR
! ! | 4: 4VCR
: 5. Custom
' Interface

________________________________________________________
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Datasheet

Parameter

Specifications

Measurement Range (air, N2)

CMG500-1000mBar: 1.0%10*° ~50.0 Pa
CMG500-100mBar:  1.0x10"* ~20.0 Pa
CMG500-10mBar:  1.0x10" ~0.2 Pa

Accuracy #).25 % of reading
Repeatability 3. 1%
Measurement Resolution 0.002%

Long-term Stability

Annual variation is not greater than £0.5% of full scale
(excluding environmental change factors)

Maximum Pressure(absolute)

3.010™0 Pa ()

Measuring Cycle

<10 ms

Temperature Compensation Range

-20C ~ +80C, #0.01 %FS/ <C

Ambient Temperature(Operation)

-10C ~ +50C; 5~ 85 %, Dew free

Ambient Temperature(Storage)

-20C ~ +85C; 5~90 %, Dew free

Signal Output

Pa, Torr, mBar Display

Analog output 0of+0.0V~+10.0VDC,impedance of10Q

RS485 (non-isolated) at baud rate of 9600 bps

Two solid-state relay 60VDC 500mA

Power Supply 24 35 VDC /0.5A ;  1.0W power dissipation
Protection Class IP40, IEC529
Electrical Interface Plug D-Sub 15 Pin, male

Vacuum Connection

Default: DN 16 ISO-KF; Option for others.

Vacuum Measuring VVolume

5.0 cm?®

Weight

2509 (standard KF16 flange)

Dimensions

100H x 50Dia. (including KF16 flange) (mm)

Materials Exposed To Vacuum

SS304, SS316L, Kovar 4J50, Filament W, feedthrough
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CMG500 DB15 (male)
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CMG500 DB15 (male)
Pinl: RLY 01B

Pin2: Analog Output+

Pin3: NC
Pind: RLYO01A

Pin5: GND

Pin6: NC

Pin7: +24VDC

Pin8: RLY02A

Pin9: RLY02B

Pin10: Gauge ID

Pinll: +24VDC

Pin12: Analog Output;
Pin13: RS485 D+(A)

Pin14: RS485 D-(B)

Pin15: CASE
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Analog Signal Output

The measurement signal ranges from +0.0V to +10.0VDC, 2.5mV resolution.

Pressure Pa

1.1xF.S
1.0xF.S
0.9xF.S pd
0.8xF.S v
0.7xF.S /
0.6xF.S //
0.5xF.S
0.4xF.S P
0.3xF.S ]
0.2xF.S —

0.1xF.S “

0.0xF.S

1.0 20 30 40 50 60 70 80 90 100
Voltage (V)

P=(U/10)X Pgs P: pressure
U. Voltage (V)

PFS : Corresponding model full
scale pressure

For Example:
When use 1000mBarCMG500-11, analog voltage is U=+6.0VDC,

This time, Vacuum pressure P=(6.0/10) x 1000mBar=600.0 mBar
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Setpoint Control Switches

CMG500 has two independent settable switching functions. They can be manually set up via
keys on the top. As well, the two setpoints are accessible through RS485 or Wireless
communication commands.

The threshold values of switching functions A and B can be set within the pressure range of
1.1E-1 Pa to 9.9E+4 Pa.

The setpoint is defined as the pressure at which point the optical coupler switches ON, the
setpoint output pin is driven to LOW. At the pressure lower than the setpoint the optical
coupler stays ON. When the pressure raise up to 110% of setpoint, the optical coupler goes to

OFF. It is called hysteresis control.

Pressure
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® CMG500
The CMG500 can be used with any kind of PLC which has a standard RS485 interface.

The CMG500 can also be used with a regular WinXP\Win7\Win8\Win10 based computer, a
USB\RS485 converter is normally needed in this case. INSTRUE provides PC software
Gauge Reader for this application.

@O CMG500
Capacitance Vocuum Gov

USB/RS485
converter

For use with RS485/Wifi and Window based PC, a RS485\USB converter is

normally needed. You can follow the coming-with instruction to install a
related driver.

N (@) » E#GaugeReader 3.0 » N (@) » ZGaugeReader 3.0 » Driver

] CH341598.5v5
(4 ch341SER.CAT
£ CH341SERINF
] CH341SER.SVS
[#] CH3415ERVXD

b DRVSETUP22.EXE

9t
2ewma
&

“‘ ﬁDR\/SETUPMexe ;D13,11,1L1937 i .
“"‘
“
“
“‘
"
““‘
Ve
¥ BRNTEE4) [E=EEE—) 2 EaIEne) = 2

SEEh g/ ENE, SERhede g,
FEIBINFIIfE @ CH3WISER.INF - IR INFSIE @ GH341SER.INF -

e R DriverSetu
WT-_c"usn—ssan CH34O Fe umII_ENUSBfSEHInL CHauo z

= |__ 08s08/2014, 3.4.261% ‘ |__ 88/88/2814, 3.4.2014 -
03, g \ﬂ\ B!
Data Rates: 9600 Baud (other rates are optional)

Byte: 8 data bits 1 stop bit No parity Default settings
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For use with RS485/Wifi and Window based PC, a RS485\USB converter is normally
needed. You can follow the coming-with instruction to install a related driver.

Install INSTRUE “Gauge Reader 3.0”

nm

» Z#&GaugeReader 3.0 »

=

E=2y

. Driver
58 GaugeReadermsi

E=]

Windows Install...

Fh

1302KE EEEEEEEE ElE—

(=] it

=

The installer wil guide you thiough the steps requied ta install BaugeFieadsr on your computer.

15 GaugeReader

Welcome to the GaugeReader Setup
Wizard

Click "Nest"' to confinue.

WARNING: This computer program i pratected by coppright law and intemational trealies
Unauthorized duplication of istribution of this program, or any portion of it may resul in severe
civil or criminal penalties, and wil be prosecuted to the maximum estent possible under the lav.

-
"’
"’
.‘
*
*
*
*
*
*
*
*
*
*
*
“
*
r e
) GaugeReader — 1 GaugeReader
Select Installation Folder Confirm Installation
% L
The installer wil install GaugeReader in the folowing folder. M et et Co it B R ey G
Ta nstal in this folder, click "Newt”. Tainstall to a diferent new or existing folder, enter one .
o Click "Nex!" to start the installation.
Foider  [C:\Progran Files G36)%GaugeReadars Browse.
[EEERRERRRR] =
Vou caninstal the software on the following drves:
Volume Disk *
= ER
=] 17 -
<[ I B
Concel | [ Previous | [ New | Concel | [ Previous | [ Wew
L3
0“
“
"
"
‘0
‘0
‘0
‘0
‘0
‘0
1) GaugeReader [ ) R 18l GaugeReader F=NE =
— » —
Installing GaugeReader Installation Complete
< 4
GaugeReader s being installed GaugeReader has been sucessfull installed
Click "Clase" to exit
IERRRRRRRRY o
Previous Nt Cancel Previous

Find the file VacGauge.exe in your target folder path, double click, then start to use it.
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3) GaugeReader3. 0

Get gauge model ‘

22 VacGauge

Choose proper serial port
before selecting

‘ RS485\Wireless Selection

address to

N

Get Type Ii Communication COM Fort Addrez=
" RS485 =] It =1
iret SH
" WIFI
Fi:
Display Format
(¢ Science " Float
o Start
lInit
(* Pa " Torr ( mBar
Set Modbus Address 0 4
o Gaugel
Read Modbuz Address " Gauge?

Eead 5F1
Kead SFZ
Read 5F3
Eead SF4

—
—
—

A

[ Degaz

Set 5F1
Set SFZ
Set 5P3

0 [7 Abawe

Choose one

communicat

Choose one
address to
communicate

0 [ Abowve
0 [ Abowve

Setup the Setpoints

Set 3P4 0 [~ Above

ftmosphere Calibration

High Yacuum Calibratien

Read the Setpoints
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® CMG500 and PLC Connect
CMG500 DB5 Pin2 (V+) . Pinl2 (V-) can connect witch PLC for analog quantity

(0.0V~+10.0VDC)
a_I PLC Analog Module
s cuco ‘ AR
+24VDC o (2|2 |E|E |||
D |z|g|a|e|z |2z

® CMG500 and PLC Connect: RS485 Modbus-RTU
DB9 Pin13 (D+) . Pinl14 (D-) can connect PLC for RS485.

I
&
[ +24VDC
I
3Bl -
a8l e2] a8 B8] B8/ B m | m
@ CMG500 [l (58] ap 58| [ E | E | E
e et m E b E | @E s @E|E
B = B8] g B8 M | | M | m
ol EH | |E | [E | E | E|E|E
’\P{ E D E | @ (@@ | E
2 (58] a8 €] B! E | @ ||

PLC RS485 Bus Port
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RS485 MODBUS RTU Communication protocol

1) Communication Setup:

baud rate: 9600
Start Bit:
Data Bit:
Stop Bit: 1

Checkout bit:

1
8

No

2) Instruction format:

a. Read instruction:

® Upper computer sends instructions to vacuum gauge:

Comn | Register | Regist Data Data Length CRC Check CRC Check
Add d gHi gL Length (Hi (Low (Low (Hi
al OV ghit) 8bit) 8bit) 8bit)
0-99 03 00 XX 00 XX XX XX
® Return Instruction:
Add Comm | Data Hi 8 Data Low 8 Data CRC Check CRC Check
and Bit Bit (Low 8bit) (Hi 8bit)
0-99 03 00 XX XX Byte XX XX
b. Write Instruction:
® Upper computer sends instructions to vacuum gauge:
Da.ta Data Mid Data Mid CRC Check CRC Ch'eck
Mid Bvte Bvte (Low (Hi
Byte Y Y 8bit) 8bit)
B1;§3— Bit15-8 Bit7-0 XX XX
Data L th
Comma | Registe | Register | Data Length ata Leng Data Highest
Add i . . (Low
nd r Hi Low (Hi 8bit) . Byte Data Byte
8bit)
0-99 16 00 XX 00 02 4 Bit31-24
® Return Instruction:
Comma | Registe | Register | Data Length Data Length | CRC Check | CRC Ch.eck
Add r Hi Low (Hi 8bit) (Low (Low CHi
8bit) 8bit) 8bit)
0-99 16 00 XX 00 02 XX XX
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3) Register address table:

Register address

(16hexadecima D?ta byte Storage content
D ength
01 2 Gauge Chl: Vacuum data of scientific counting format
03 2 Gauge CH2: Vacuum data of scientific counting format
11 2 Gauge Chl: Vacuum data of floating point format
13 2 Gauge CH2: Vacuum data of floating point format
21 2 Set Point 01: Floating Format
23 2 Set Point 02: Floating Format
25 2 Set Point 03: Floating Format
27 2 Set Point 04: Floating Format
29 2 Set Point 05: Floating Format
2B 2 Set Point 06: Floating Format
Set Point 01 correspond Gauge 1: Gauge Chl; 2: Gauge
31 1 Ch2
Set Point 02 correspond Gauge 1: Gauge Chl; 2: Gauge
32 1 Ch2
Set Point 03 correspond Gauge 1: Gauge Chl; 2: Gauge
33 1 Ch2
Set Point 04 correspond Gauge 1: Gauge Chl; 2: Gauge
34 1 Ch2
Set Point 05 correspond Gauge 1: Gauge Chl; 2: Gauge
35 1 Ch2
Set Point 06 correspond Gauge 1: Gauge Chl; 2: Gauge
36 1
Ch2
Implement Calibration:
40 1 1: Gauge Chl atmosphere 2: Gauge Chl Zero

4: Gauge Ch2 atmosphere

8: Gauge Ch2 Zero

4 Data display format:

4.1 Scientific count format:

For example, the vacuum gauge display data is 1.2E+3, and the ASCII code stored in
the register is the corresponding data, that is, 0x31, 0x32, 0x2b, 0x33.

For example, the vacuum gauge displays the data 1.0E-1, and the data stored in the
register are 0x31, 0x30, 0x2d and 0x31.

4.2 Floating format:

The 32 bit floating number is stored in the register.

4.3  Vacuum gauge address setting:

Through Gauge Reader 3.0 application software interface,you can set the vacuum
meter local address, factory address set to O1.
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