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ZyAura
Monitor the invisible ZG09 C02 Module

1 General Description

This document describes the user guide of ZG09 Series.
This is a preliminary specification, any update might without notification.

Copyright:
All right reserved. Reproduction in any manner, in whole or in part is straightly prohibited without written permission
of ZyAura.com. This information contained in this document is subject to change without notice.

Limited Warranty:
This data sheet contains information specific to products manufactured at the time of its publication, Contents herein
do not constitute a warranty.

Trademark Acknowledgements:
All trademarks are the property of their respective owners.

2 Abbreviations and Terminology

EEP Electrically-Erasable Programmable Read-Only Memory
REG Register

RMS Root Mean Square

PWM Pulse Width Modulation

I°’C Inter-Integrated Circuit

HVAC heating, ventilation and air conditioning

RDU Remote Terminal Unit

3 Features of Design
[EFHEE R NDIR RHIES
RETRER A R ELE R

M ENZE R E T oK o 2HIEIE AT 2 0-10000ppm
% 4% UART ~ RS485 ~ I°C ~ PWM -~ DAC &=t

4 Specification

co2 = MIEEE 0-10000 ppm
=M HA 2 sec
CO2 #%E (Accuracy) +50 ppm * 3% of reading

<10 ppm @ 400 ppm

CO2 RMS Ziz
HEST <20 ppm @ 1000 ppm

CO2 F IR (Repeatability) +20 ppm

fiZA7 FZ (Resolution) 1lppm

A FERS R PEELZC&Y 1min (90% Rise Time)
Pressure Dependence 0.13% of reading per mm Hg
BEHRE S (05 REh) @ 25°C 30 sec

L fEEE R 5.0 VDC +0.5 supply

http://www.ZyAura.com REV. 12/25/2017
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HAFEER (0.8 ms & HUHIEL) <190 mA
KLHNRBAPASEIIFEE R <10 mA

RS VIIREER <34 mA

RS 0~50°C

AR -20~60°C

RAERE 0-95% RH

RS 0-95% RH

ANER T 32.2mm x 20.2mm x 10.4mm

AR

3.3V level
UART Modbus RTU protocol
RS485 SCL pin for 485 R/T control pin
I’c Max. clock 400 kHz
PWM 3.3V level at 1 kHz
DAC output 0-1V =800-1200 ppm

http://www.ZyAura.com
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5 UART

UART FHEX default
BPS: 9600 ~ Data Bit: 8 ~ Parity bit: None ~ Stop bit: 1

UART Communication

Tx q Rx
<_ Tx MCU

(Gnd — Gnd

ZG09 Rx

#5155 %E (protocol)

ZG09 series UART i FHAYE Modbus RTU 3% @ 554557 88 1%(Send) i1 332 U5 (Receive) » AT -

#¢7%(Send)
ID Function code Starting Quantity CRC
Ao Bo)f= A AEIR AL EEUE R E LEe
(1 Byte) (1 Byte) ( 2 Bytes) ( 2 Bytes) ( 2 Bytes)
OFEH 03H 000BH(z¥: 1) 0001H XXXX
J%i%:FE 03 00 0B 00 01 E1 C7
B FE 03 02 01 C8 AC 56 CRC=56AC
B2 (Receive)
ID Function code Byte count Register value CRC
Ao THRERS HEERE BERANE A
(1 Byte) (1 Byte) (1 Byte) ( N Bytes) ( 2 Bytes)
OFEH 03H 06H (5% 2) 6 * 8 bit (3F 3) XXXX
Example: CO2 read sequence in Function 3
Master Transmit:
Function code 1Byte 0x03
Starting Address 2Bytes 0x0000 to OxFFFF
Quantity of Registers 2Bytes 1to 125 (0x7D)

<ID> <Function code> <Starting address byte, + Starting address byte,> <data_byte, + data_byte;> <CRC byte, + CRC_byte;>
<FE> <03> <00> <0B> <00> <01> <E1> <C7>

Slave Reply:
Function code 1Byte 0x03
Byte count 1Byte 2 x N*
Register value N* x 2 Bytes

*N = Quantity of Registers
<ID> <Function code> < Byte count byte,> <data_byte,
<FE><03> <02> <02> <8D> <6D> <55>
028Dh=653ppm

data_byte,> <CRC byte0 + CRC bytel>

Error:

Error code
Exception code

1Byte
1Byte

0x83
0lor02o0r03o0r04

http://www.ZyAura.com REV. 12/25/2017
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aF 1 EsEArat = EEREREZEEREIALIE - FI%0 ¢ CO2 {H = 0x0B (& RLEIEArHEER)
iF 2 EEEIERE = BRANERRE(N)

5E 3 BAHVE RN BRI RE(N) = #ARVEEIE RS x2

0x03 Read hold register

0x04 Read input register

0x06 Write

CRC U EH:

unsigned int Crc16(unsigned char * data, unsigned char length)
{

int j;

unsigned int reg_crc=0xFFFF;

while(length--)

reg_crc A=*datat+;
for(i=0;j<8;j++)
{

if(reg_crc & 0x01) /* LSB(b0)=1 */
reg_crc=reg_crc  >>1 A 0xA001;
else
reg_crc=reg_crc  >>1;
}
}

return reg_crc;

}
RER (ERE)

unsigned int Crc(unsigned char *ucTx, unsigned int Len)

{
if (Len && ucTx)

{
unsigned char *ucPtr=ucTx;
unsigned char ucCRCHi = 0xff;
unsigned char ucCRCLo = 0xff;
unsigned ulndex;
while(Len--)
{
ulndex = ucCRCHi * *ucPtr++;
ucCRCHi = ucCRCLo * ucCRCHigh[ulndex];
ucCRCLo = ucCRCLow[ulndex];
}
return (unsigned int)(ucCRCLo << 8) | (unsigned int)JucCRCHi;
}
else
return 0;

}

unsigned char ucCRCHigh(] =

{
0x00,0xc1,0x81,0x40,0x01,0xc0,0x80,0x41,0x01,0xc0,0x80,0x41,0x00,0xc1,0x81,
0x40,0x01,0xc0,0x80,0x41,0x00,0xc1,0x81,0x40,0x00,0xc1,0x81,0x40,0x01,0xc0,
0x80,0x41,0x01,0xc0,0x80,0x41,0x00,0xc1,0x81,0x40,0x00,0xc1,0x81,0x40,0x01,
0xc0,0x80,0x41,0x00,0xc1,0x81,0x40,0x01,0xc0,0x80,0x4 1,0x01,0xc0,0x80,0x41,
0x00,0xc1,0x81,0x40,0x01,0xc0,0x80,0x41,0x00,0xc1,0x81,0x40,0x00,0xc1,0x81,
0x40,0x01,0xc0,0x80,0x41,0x00,0xc1,0x81,0x40,0x01,0xc0,0x80,0x41,0x01,0xc0,
0x80,0x41,0x00,0xc1,0x81,0x40,0x00,0xc1,0x81,0x40,0x01,0xc0,0x80,0x4 1,0x01,

http://www.ZyAura.com REV. 12/25/2017
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3

0xc0,0x80,0x41,0x00,0xc1,0x81,0x40,0x01,0xc0,0x80,0x4 1,0x00,0xc1,0x81,0x40,
0x00,0xc1,0x81,0x40,0x01,0xc0,0x80,0x41,0x01,0xc0,0x80,0x41,0x00,0xc1,0x81,
0x40,0x00,0xc1,0x81,0x40,0x01,0xc0,0x80,0x4 1,0x00,0xc1,0x81,0x40,0x01,0xc0,
0x80,0x41,0x01,0xc0,0x80,0x41,0x00,0xc1,0x81,0x40,0x00,0xc1,0x81,0x40,0x01,
0xc0,0x80,0x41,0x01,0xc0,0x80,0x41,0x00,0xc1,0x81,0x40,0x01,0xc0,0x80,0x41,
0x00,0xc1,0x81,0x40,0x00,0xc1,0x81,0x40,0x01,0xc0,0x80,0x41,0x00,0xc1,0x81,
0x40,0x01,0xc0,0x80,0x41,0x01,0xc0,0x80,0x4 1,0x00,0xc1,0x81,0x40,0x01,0xc0,
0x80,0x41,0x00,0xc1,0x81,0x40,0x00,0xc1,0x81,0x40,0x01,0xc0,0x80,0x4 1,001,
0xc0,0x80,0x41,0x00,0xc1,0x81,0x40,0x00,0xc1,0x81,0x40,0x01,0xc0,0x80,0x41,
0x00,0xc1,0x81,0x40,0x01,0xc0,0x80,0x41,0x01,0xc0,0x80,0x41,0x00,0xc1,0x81,
0x40

unsigned char ucCRCLow[] =

{

3

0x00,0xc0,0xc1,0x01,0xc3,0x03,0x02,0xc2,0xc6,0x06,0x07,0xc7,0x05,0xc5,0xc4,
0x04,0xcc,0x0c,0x0d,0xcd,0x0f,0xcf,0xce,0x0e,0x0a,0xca,0xch,0x0b,0xc9,0x09,
0x08,0xc8,0xd8,0x18,0x19,0xd9,0x1b,0xdb,0xda,0x1a,0x1e,0xde,0xdf,0x1f,0xdd,
0x1d,0x1c,0xdc,0x14,0xd4,0xd5,0x15,0xd7,0x17,0x16,0xd6,0xd2,0x12,0x13,0xd3,
0x11,0xd1,0xd0,0x10,0xf0,0x30,0x31,0xf1,0x33,0xf3,0xf2,0x32,0x36,0xf6,0xf7,
0x37,0xf5,0x35,0x34,0xf4,0x3c,0xfc,0xfd,0x3d, 0xff,0x3f,0x3e,0xfe,0xfa,0x3a,
0x3b,0xfb,0x39,0xf9,0xf8,0x38,0x28,0xe8,0xe9,0x29,0xeb,0x2b,0x2a,0xea,0xee,
0x2e,0x2f,0xef,0x2d,0xed,0xec,0x2c,0xe4,0x24,0x25,0xe5,0x27,0xe7,0xe6,0x26,
0x22,0xe2,0xe3,0x23,0xe1,0x21,0x20,0xe0,0xa0,0x60,0x61,0xa1,0x63,0xa3,0xa2,
0x62,0x66,0xa6,0xa7,0x67,0xa5,0x65,0x64,0xa4,0x6¢,0xac,0xad,0x6d, 0xaf, 0x6f,
0x6e,0xae,0xaa,0x6a,0x6b,0xab,0x69,0xa9,0xa8,0x68,0x78,0xb8,0xb9,0x79,0xbb,
0x7b,0x7a,0xba,0xbe,0x7e,0x7f,0xbf,0x7d,0xbd,0xbc,0x7c,0xb4,0x74,0x75,0xb5,
0x77,0xb7,0xb6,0x76,0x72,0xb2,0xb3,0x73,0xb 1,0x71,0x70,0xb0,0x50,0x90,0x91,
0x51,0x93,0x53,0x52,0x92,0x96,0x56,0x57,0x97,0x55,0x95,0x94,0x54,0x9¢,0x5c,
0x5d,0x9d,0x5f,0x9f,0x9e,0x5e,0x5a,0x9a,0x9b,0x5b,0x99,0x59,0x58,0x98,0x88,
0x48,0x49,0x89,0x4b,0x8b,0x8a,0x4a,0x4e,0x8e,0x8f,0x4f,0x8d,0x4d,0x4c,0x8c,
0x44,0x84,0x85,0x45,0x87,0x47,0x46,0x86,0x82,0x42,0x43,0x83,0x41,0x81,0x80,
0x40

Function code 3 hold register:

Address | Name REG/EEP

Function

Description

O0H

(0x00)

SlavelD EEP ~

R/W

ModBus ID

ID S3E i THES 0x01
1~249 for slave
250 (OxFA) and 254 (OxFE) A #&7E

G TN S W=
Eijilj ? %/inﬂ/ﬁﬁ.

01H

BPS EEP ~

R/W

Baud rate

Uart Parity %7€ (FEZ reset BE T
FEAEER)

0x00 : 9600 (default)

0x01 : 19200

0x02 : 38400

0x03 : 57600

02H

SET EEP ~

R/W

Uart Parity

Uart Parity %7€ (FEZ reset B E T
FEAFEFR)

0x00:n82

0x01:n81 (default)

0x02:e81

0x03:081

04H

Filter EEP -

R/W

L AN E)

0 Enable

O5H

Control mode” EEP -

R/W

PR

0:Polling mode THY
1:Stream mode

http://www.ZyAura.com
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2:Hold mode—>Off Lamp {£ [ & CO2
06H 12C ID° EEP ~ R/W | 12C fr &gl 1~127(07FH) for 12C slave ID » 255 OFFH
for SDA calibration in I/O operating
and 485 R/T control pin » OFFH
(default)
07H AtmComp EEP ~ R/W | RBRFTE 1=Enable
09H Command select | REG ~ W iy 3| 0:Echo 0x1234
1:Reset
OAH Sys status REG ~ R 24 ARRE Read only:
00:Starting
04:Ambinet over operating
Temperature
12:C0O2 low limit
13:C0O2 High Limit
14:Raw Data Error
15Parameter check sum error
OBH CO2 Value REG * R CO2 #HH Read only
OCH
ODH A
OEH 15
OFH Atm Value' REG ~ R/W | mmHg RBER# A 760.0mmHg(default)
10H Atm Meter’ REG ~ R/W | =& A Ometer(default)
11H Atmhpa® REG * R/W | Hpa &g A 1013hpa (default)
14H Control mode” REG ~ R/W | #EHIHE R (FTEF) 0:Polling mode
1:Stream mode
2:Hold mode
15H AL1? EEP ~ R/W | Lower limit concentration 0~10000ppm
for alarm signal
16H AL2? EEP ~ R/W | Upper limit concentration 0~10000ppm
for alarm signal
1BH SNO EEP * R 98 MSB 16bits Hex code
1CH SN1 EEP - R 98 LSB 16bits Hex code
1DH
1EH ABC co2 Target EEP ~ R/W | IRiE CO2 fH 0~1000ppm » 400ppm(default)
1FH ABC Day Set EEP ~ R/W | ABC ZH%&ZHHH 0-30days 7EzHEN'E A 8(default)
20H CO2 offset EEP ~ R/W | CO2 Offset adjustment g E=3E1F CO2 {E+1000ppm >
Oppm(default)
21H CO2 Gain EEP ~ R/W | Gain range =0.7~1.3 RN rEEE =R E CO2 {HE*Gain
145 (21H)+offset {fFf%(20H )
0.7=7000
1.0=10000(default)
1.3=13000
28H Cali Set” REG - W Any concentration of Gas 0-1000ppm
calibration
29H Calln Value Set1® | EEP - R/W | 400ppm calibration by SDA=0 - 5-8sec for 400ppm offset
SDA pin
2AH Calln Value Set2® | EEP - R/W | Oppm calibration by SDA SDA=0 > >16sec for Oppm
pin
2FH ABC Tune Speed’ | EEP ~ R/W | £F7¢ ABC S#kaiE 100ppm/day (default) > 1~300ppm
7FH RhOffset
80H AmbOffset

Notel: $REZ mmHg ~ hpa ~ SEFE—Hi A > ZG09 G ER IR & — K IE ARVEMFEt T - I Sl AL —TEEAr =
=g 0 ZG09 H G Ky N ST R ATRRHIE -
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(1) Air pressure input Air Pressure(mmHg) ~ Altitude mode(meters) ~ Air pressure input (hPa)
(a) Read Air Pressure(mmHg) default 760mmHg
Master Transmit:
<FE> <03> <00> <0F> <00> <01> <A0> <06>

Slave Reply:
<FE> <03> <02> <1D> <B0> <A4> <B4>
1DB0=7600=760.0mmHg
(b) Write Air Pressure(mmHg) Example input: 730mmHg
Master Transmit:
<FE> <06> <00> <0F> <1C> <84> <A5> <65>

Slave Reply:

<FE> <06> <00> <0F> <1C> <84> <A5> <65>
‘=55 A Air pressure (OFH) 730mmHg [5] A% 515 B {7 AME$IHY Altitude mode(10H) meters ~ Air pressure input
(11H) hPa

Read (10H) check Altitude meter value
Master Transmit:
<FE> <03><00> <10> <00> <01> <91> <CO0>

Slave Reply:
<FE> <03> <02> <0C> <EA> <28> <DF>
0CEA=3306=330.6meters

Read (11H) check Air Pressure hpa value
Master Transmit:
<FE><03><00><11> <00> <01> <C0> <00>

Slave Reply:
<FE> <03> <02> <03> <CD> <6D> <35>
03CD=973hpa

Note2:
Control mode set has two way, use Addr=5(0x05) Set will set to EEPROM,Power Reset will Keep the Set.
Use addr =20 (0x14) Set will only set to Register,Power Reset will clearn the set.
(2) Control mode write into EEPROM
(c) 0:Polling mode: #fE—M—% & ModBus FEAEFE S
Polling mode operating sequence
Master Transmit:
<FE> <06> <00> <05> <00> <00> <8D> <C4>

Slave Reply:
<FE> <06> <00> <05> <00> <00> <8D> <C4>

Make sure the settings are correct and the device is running in polling mode.

(d) Stream mode: T &EhEEiLE 2sec 1A —

ID Function code Byte count CO2 data Amb data CRC
o Bo)J= A AEga ik EEUE TR HAUE R E L rEe
(1 Byte) (1 Byte) (1 Bytes) ( 2 Bytes) (2 Bytes) (2 Bytes)
OOH 64H 04H 0291H 0B85H 7422H

Stream mode operating sequence:
Master Transmit:
<FE> <06> <00> <05> <00> <01> <4C> <04>
This command is written to the EEPROM power off is not canceled must be written to the polling mode
http://www.ZyAura.com REV. 12/25/2017
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Slave Reply:
<FE> <06> <00> <05> <00> <01> <4C> <04>
Make sure the settings are correct and the device is running in Stream mode.

After the command is confirmed, the CO2 value and the Sensor temperature value are returned every 2 seconds.
<00> <64> <04> <02> <91> <0B> <85> <74> <22>

0291=657ppm

0B85=29.49°C - Ui Z| Sensor JHfEFERFR 100 A A E MR E (AL & 1/100  “C)

(e) Hold mode: CO2 ¥{Z & H » {8 = HIZE &5 & Polling B, stream mode -
Hold mode operating sequence:
Master Transmit:
<FE> <06> <00> <05> <00> <02> <0C> <05>
This command is written to the EEPROM power off is not canceled must be written to the polling mode

Slave Reply:

<FE> <06> <00> <05> <00> <02> <0C> <05>

Make sure the settings are correct and the device is running in hold mode. At this time, the lamp is off and the CO2
is not measured. The power will not be canceled. Only the CPU waits for the stream or polling mode command to start
the lamp and measure CO2 again.

(3) Control mode write into Register
(a) Stream mode operating sequence:
Master Transmit:
<FE> <06> <00> <14> <00> <01> <1C> <01>
This command is written to the Register

Slave Reply:
<FE> <06> <00> <14> <00> <01> <1C> <01>
Make sure the settings are correct and the device is running in Stream mode.

After the command is confirmed, the CO2 value and the Sensor temperature value are returned every 2 seconds.
<00> <64> <04> <02> <91> <0B> <85> <74> <22>

0291=657ppm

0B85=29.49°C - g% Sensor JE[EZES: 100 7 B &

(b) Hold mode: CO2 #i{E & H » 18 &= HIZE B35 & Polling Bk, stream mode or power off °
Hold mode operating sequence:
Master Transmit:
<FE> <06> <00> <14> <00> <02> <5C> <00>
This command is written to the Register

Slave Reply:

<FE> <06> <00> <14> <00> <02> <5C> <00>

Make sure the settings are correct and the device is running in hold mode. At this time, the lamp is off and the CO2
is not measured. The power will be canceled. Or the CPU waits for the stream or polling mode command to start the
lamp and measure CO2 again.

Note3: AL1 and AL2 for Alarm level setting : —f#% HVAC (i B FR1E CO2 JEE AH AL2 1200ppm(B] B 1) B8 E - & 18
1% IR5E CO2 RIE[EZ 800ppm(T] HETHF LA - fAYIFRIE A ALL>AL2 1977 E0E - EEYIREE CO2 R
400ppm(F] HET g HIFEY)ERER CO2 R » HEYJEREE CO2 1=)Y AL2 1200ppm(F] B 5T)HF# 1L L& CO2 -

ALLand AL2 {B){F 5/ PWM and DAV (il » 4014 CO2 A ALL 275 0 » AL2 3Ky 3000 St isle] - it e
B {EHRIE L& HH 073000 FoRe H AN HFEFRIA - 25 7 PWM #iiHEReA -

(1) Set AL1 and AL2 sequence: 0~10000ppm for full range

http://www.ZyAura.com REV. 12/25/2017
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Master Transmit: AL1 Oppm
<FE> <06> <00> <15> <00> <00> <8C> <01>
This command is written to the Register

Slave Reply:
<FE> <06> <00> <15> <00> <00> <8C> <01>

Master Transmit: AL2 10000ppm
<FE> <06> <00> <16> <27> <10> <66> <3D>
This command is written to the Register

Slave Reply:
<FE> <06> <00> <16> <27> <10> <66> <3D>
Vout:
The PWM :0-VCC
DAV output: 0-1V

Vout

ov

Oppm 10000ppm

(2) Set AL1 and AL2 sequence: 800~1200ppm for HVAC
Master Transmit: AL1 800ppm
<FE> <06> <00> <15> <03> <20> <8D> <29>
This command is written to the EEPROM

Slave Reply:
<FE> <06> <00> <15> <03> <20> <8D> <29>

Master Transmit: AL2 1200ppm
<FE><06> <00> <16> <04> <B0> <7F> <75>
This command is written to the Register

Slave Reply:
<FE> <06> <00> <16> <04> <B0> <7F> <75>
Vout:
The PWM :0-VCC
DAV output: 0-1V

Vout

ov

800ppm 1200ppm

http://www.ZyAura.com REV. 12/25/2017
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(3) Set AL1 and AL2 sequence: 1400~400ppm for Green Hours
Master Transmit: AL1 1400ppm
<FE> <06> <00> <15> <05> <78> <8F> <73>
This command is written to the Register

Slave Reply:
<FE> <06> <00> <15> <05> <78> <8F> <73>

Master Transmit: AL2 400ppm
<FE> <06> <00> <16> <01> <19> <7D> <FD>
This command is written to the Register

Slave Reply:
<FE> <06> <00> <16> <01> <19> <7D> <FD>
Vout:
The PWM :0-VCC
DAV output: 0-1V

Vout

ov

1400ppm 800ppm

Noted: Cali Set B{F&iiH » 2G09 n E #¥fm At —RACIEAE RAS RS IE - (E AR E 28H A AR RAG R
0 B Ry BT S YRR S £1000ppm(20H) AT 1ppm » & 2G09 HEUCHERD 1% & T BB F Il S FE#[BHY CO2 FE{E - 2G09 H
H—{E offset FHAINLE » AL ABC ~ Span ~ Cali Set F/Z{FHAE(20H) » 415 ZG09(20H) A ~ FifL IEAYEL#% - FFRIEIE
ZG09 & E st HELF A offset {H -

Cali Set sequence: Any concentration of Gas calibration

WIS SAIIE 2G09 HYERER CO2 R, ] DLE #255 AHHSEAV(E AT B 28H,2G09 & & A B TERERY offset (H1F A 20H.

If you know the ambient CO2 concentration of ZG09, you can directly write the desired value to position 28H. ZG09 will help
you calculate the correct offset value and store it in 20H.

H 2G09 A 5&1H offset RER @ (EHE R EWMAHZE.
(1) Provide 1000ppm CO2 to ZG09 (Flow rate 100CC/minute)

] (P (AR SR )

(2) %= A 28H HAEZ{E 1000ppm
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Master Transmit:
<FE> <06> <00> <28> <03> <E8> <1D> <73>

Slave Reply:
<FE> <06> <00> <28> <03> <E8> <1D> <73>

(3) &I t63F K tsenk % §_F 4517 1000ppm
Master Transmit:
<FE> <03> <00> <0B> <00> <01> <E1> <C7>

Slave Reply:
<FE><03> <02><03> <E9> <6D> <2E>
3E9=1001ppm

ZG09 W ERER FSML 400ppm HURIRAE » N B R ZESFET PR ERRE 10 /0# % - AR Tt )7 =0 1T 400ppm L IE -
(1) WEAHE 10 738% » 55 A 28H HHEZ{H 400ppm
Master Transmit:
<FE> <06> <00> <28> <01> <90> <1C><31>

Slave Reply:
<FE> <06> <00> <28> <01> <90> <1C> <31>

Q) BIE&RERIERIVEEFE ST 400ppm
Master Transmit:
<FE> <03> <00> <0B> <00> <01> <E1> <C7>

Slave Reply:
<FE><03><02><01> <90> <AD> <AC>
190h=400ppm

H st E offset A 20H UFEFF:
WITLHT CO2 HIFEAE R AS /2 1000ppm [ (F2 AL AE FAS)
(1) J&kR 2G09 N ELHY offset value
Master Transmit:
<FE> <06> <00> <20> <00> <00> <9C> <0F>

Slave Reply:
<FE> <06> <00> <20> <00> <00> <9C> <0F>

(2) &5 zG09 CO2 {H & 1050ppm % | 55ppm
Master Transmit:
<FE> <03> <00> <0B> <00> <01> <E1> <C7>

Slave Reply:
<FE><03> <02> <04> <1F> <EF> <58>
41F=1055ppm

(3) ¥-55ppm 1y offset {7 A ZG09
Master Transmit:
<FE> <06> <00> <20> <FF> <C9> <1D> <A9>

Slave Reply:
<FE> <06> <00> <20> <FF> <C9> <1D> <A9>

(4) ¥ t5 3 D 15 ek % £ F 21T 1000ppm
Master Transmit:
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<FE> <03> <00> <0B> <00> <01> <E1> <C7>
Slave Reply:

<FE><03><02> <03> <E9> <6D> <2E>
3E9=1001ppm

Note5: Calln Value Setland 2 » Calibration in value setting 1 5 400ppm (default) AV T H @ FI(EFHRIEFETERRE -
Calibration in value setting 2 /& Oppm (default) HYE%EE @ 20 DR B E -

Perform setl Perform set2

' '

> 5-8sec > >l6sec

Note6:
Address 06H: OFFH (default) for calibration in I/O operating and 485 R/T control pin

ir %‘

| —> 485 T/R control pin
. <— Calibrationin /O

- —

Write in to 1~127 for ID » (07FH) for 12C slave ID » 128~254 no use > 3B & VAR EEECT @ E{FEl Reset o
(1) Z%E 12CID {4 ID=68h
Master Transmit:
<FE> <06> <00> <06> <00> <68> <7C> <2A>

Slave Reply:
<FE> <06> <00> <06> <00> <68> <7C> <2A>

(2) Reset or Re-Power Tl 5 Reset
<FE> <06> <00> <09> <00> <01> <8C> <07>

Slave Reply:
<FE> .. Reset B2 Hp t @ {5 (|- {83 -

UART £ 12C ID=68h [E]HFE{F - {E & ] LA{#HFH UART =X 12C ID=68h
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—

&lsoa ML

(1) BHEA 12€

Master Transmit:
<FE> <06> <00> <06> <00> <FF> <3D> <84>

Slave Reply:
<FE> <06> <00> <06> <00> <FF> <3D> <84>

(2) Reset or Re-Power A & %% » {5l B Reset
<FE> <06> <00> <09> <00> <01> <8C> <07>

Slave Reply:
<FE> oo, Reset ##F2 tpthr & {5 (|- {E 3% -
Note7:

ABC B THESZ RS

ABC Tune Speed - /255 H ABC HEEH%EHY_FIR(THREE 100ppm S REHEEE) - [ 1l ABC Y EHH%E

ABC It is recommended to re-open in a well-ventilated environment. This function is not recommended for greenhouses, wine
cellars, confined or poorly ventilated spaces, which will affect accuracy.

Function 4 input register:

Address | Name REG/EEP Function Description

OOH SYS Status REG ~ R EXTIN Read only:
00:Starting
04:Ambinet over operating
Temperature

12:C0O2 low limit

13:C0O2 High Limit

14:Raw Data Error
15Parameter check sum error

03H CO2 Value REG ~ R COo2 #HH Read only
04H C0O2 AMB REG ~ R CO2 sensor temperature Read only

Example: CO2 read sequence in Function 4
Master Transmit:

Function code 1Byte 0x04
Starting Address 2Bytes 0x0000 to OxFFFF
Quantity of Input Registers 2Bytes 0x0001 to 0x007D

<ID> <Function code> <Starting address byte, + Starting address byte,> <data_byte, + data_byte;> <CRC byte, + CRC byte;>
<FE> <04> <00> <03> <00> <01> <D5> <C5>

Slave Reply:
Function code 1Byte 0x04
Byte count 1Byte 2 x N*
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| Input Registers | N* x 2 Bytes

*N = Quantity of Registers
<ID> <Function code> < Byte count bytey,> <data_byte, data_byte,> <CRC byte0 + CRC bytel>
<FE><04> <02> <02> <D6> <2D> <DA>
02D6h=726ppm

Error:

Error code 1Byte 0x84
Exception code 1Byte 01 or02or 03 or 04

6 RS485 E:ifl

A R
B l.OouFJ—
ROD.i 7&‘55
L) 8 PINNSOIC L[ y
5] PwM e[| 8PINPDIP A MCU
| & na DI FGND

As
| | OV Bl -

HNBE RS-485/RS422 & (SP3072) a-E MEEEES HIFE S CO2 JERE » IEEEh £ VVEE FAEE 4R - Ydsi B Al {#F 2609
1Y 3V g EER > A0 B (& —) 7 R > BRARER TREME A 0 RL (RIBEIE DAV ERE » MR E kIR ModBus f8=((2
RS 4.UART) o

Differential
Receiver

Transmission Line
—— Driver Losses
/ (DC and AC) 7

RS-485 Data Transmission System

Because many RS-485 application involve relatively long cable lenghts, the bus lines are often modeled as a transmission line,
rather than a “lumoed” connection. This implis that the signal takes a non-negligible amount of time to propagate through the
cable. Usually, the attenuatuin(reductuin in signal amplityde)must also be considered for RS-485 systems, Therefore, the
choice of RL is set for the stability of communication, and the longer the line is, the smaller the impedance of RL.

HRET2 RS-485 JEF W M AHHIR RAVEBE RT - RItARGE E s HEneg - MRS R - ERWEERT
SN A RS AR R AR R - M 0 RS-485 RS VEF R (SRR HAVER ) - HIL RLAVERER &
THEFAVRRE MR E - SRR - JBD RUSImEEFE)FEST -

7 12C #F:f

12C 5L EA 100KHz L% 400KHz {78 s
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18k pts SBMSarss = 12 Jul 2818 16:11:55 18k pts 288MSa/s 12 Jul 2818 16:15:88

[¥a)
@ @
@ = 2v &= 2u ) z6us @29.86us ) @ f 6v ) @ = 2v &= 2u ) Sus @13.86us |f

((PFrequency 168.8kHz ) ((PFrequency 460 .8kHz

(1) (S - 855 BB mEAREH H I/0 FEE AL 0-3.3V » {H i R EEHEMHE 3.5V -

(2) fEH CPUs FEAR[EIM A » $97] -

(3) EEFSEZR > 100KHZ or 400KHz » FEELEEHEHE 100KHz (Y8 RIS & A A3 ERE - 500 E 400KHz 285 -

Data Sheet of UART 4 fi/' & 06H %5 A 1~127 45 12C ID (£ » s¥E5E T E L& -

(1) 1”127(O7FH) for 12C slave ID > 128~254 G E% °

(2) 2% ks 255(0FFH TEZY)E45 SDA Ml By FEh R BaF 1F (calibration in 1/O operating )= 485 R/T FZEIMA » [EIRFEEE 12€C -
(3) Eﬁw SCLand SDA 55744 A pull-up resistors » WIZHFFNIAL TEIFVERS - Rp EkEH 2.2K

The ZG09 supports a bi-directional, 2-wire bus and data transmission protocol. A device that sends data onto the bus is defined
as a transmitter and a device receiving data as a receiver. The device that controls the message is called a master. The devices
that are controlled by the master are referred to as slaves. The bus must be controlled by a master device that generates the
serial clock (SCL), controls the bus access, and generates the START and STOP conditions. The ZG09 operates as a slave on the
2- wire bus. A typical bus configuration using this 2-wire protocol is show in Figure 7-1.

+3.3V
SCL Resistors
(Serial Clock Line)
Master _sba
{Senal Data Ling) 1
Rp=2.2K
£609-1 ZG09-2 ZE09-3
Figure7-1: 2-WIRE BUS CONFIGURATION
B] = Data transfer sequence for random Read command
Address Name REG/EEP Function Description
OO0H Reset Set REG ~ W Sofware reset Resets the module
01H Sys Status LSB REG ~ R Status register LSB Monitors the operating
status--read-only
02H Sys Status MSB REG ~ R Status register MSB Monitors the operating
status--read-only
03H CO2 Value LSB REG ~ R Low-order CO2 concentration Read only
data
04H CO2 Value MSB REG ~ R High-order CO2 concentration Read only
data
09H Atm (hpa) REG ~ R/W | Atmospheric pressure (Hpa) Value*10+800hpa
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OAH Meter REG ~ R/W | Altitude (Meter) Value*10
0BH Atm (mmHg) REG ~ R/W | Atmospheric pressure (mmHg) Atm=Value+520mmHg
OCH Alarm H EEP ~ R/W | Upper limit concentration for ppm=Value *10
alarm signal
ODH Alarm L EEP ~ R/W | Lower limit concentration for ppm= Value*10
alarm signal
OEH
OFH Filter Set EEP ~ R/W 0O=Enable
10H ABC Day EEP ~ R/W | ABC cycle time 0-30 days
11H ABC Target EEP ~ R/W | Target CO2 for ABC (30~120)*10;300ppm~1200ppm
12H Cali Set* EEP ~ R/W | Any concentration of Gas Write:(0~120)*10;0ppm~1200p
calibration pm - set 255 for clear
Read for check offset value: 12H
for LSB ~ 13H for MSB

Notel: Cali Set Bzl - ZG09 ] B fi#liy AL —SAASIEAE RBRIERIE » (ERUTERMLE 12H S ACARERRRE -
#(i[E Oppm~1200ppm f#HTE 10ppm (0~120~00H~78H)*10ppm > & ZG09 AU HERY 1% & [B] W ZE offset [1Y{H:12H for LSB and
13H for MSB » JEFRFLIE(E 12H 55 A 255 (FFH) -

UART and IC2 [z ] DA{#FH FTDI Cable: 10 {5 1/O 712 5V i HH B R OF B B ) 75 KA 200mA HYZS &) » i aH B2
{#F7 - £75:DS_C232HM_MPSSE_CABLE.PDF
FTDI DL IC2 [y 77E ZG09 i

= i ——

Orange:SCL ———» <4+—— Green:DI

T :‘-h\ #—— Yellow:D
sy 41 “] '1 A=y 0
H / |
_rG (IJ ] d::.-%_‘-' | -={RX
DAD _¢_l-§'::.,|»__ :: I| O TX
PWM| 9 @ 4| 5CL=
-.-:". -__—._.'\_ _:' o SD‘A—
Pin L
Colour Name Type Description
Number
Orange 2 SCL Output Serial Clock
Yellow 3 Serial data signal shorted together to create
4 SDA Input/Output | bidirectional data(both yellow and green wires need to
Green be shorted together)

Master if Slave 7 S Z41{a] & B 1E
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Start sequence Stop sequence

FHERAZCER - (BB RBIIGHTE—F - 2 %4k Start sequence %] slave ZRT&E 4L A% stop
sequence Data /2 8bits {#f5 2 MSB BHia(EEn &/ \[H bit {#i#m52 L& & A —1lH acknowledge bit
FrLAE 7 9 {E pulse - AIERULEH ACK bit 2 low S (3= device EL4&& R DUEFRAN T —4&
data, {HZAIFRUE]HY ACK bit 2 high (5% BRI SEFRRAUEMTER [LIF mater 5% ZE45 T {H
({6 1% stop sequence)

SDA D/IDE| D504 D3] D2] D1 | DO ACK

SCL T2 34 s e 7 s s

BT B R R —(E RS 12C 7] DU HRIE © —fieskER 12C #yREZERE 100 KHz, faster
speed mode "] LU 400 KHz, FI[f 12C B2 25 h B8 —FE1E HliHiz Slave
Address: &5 12C device && A H A address (7 bits or 10 bits) & 7 bits, 10 bits 1R/
5L 1E 7bits HYTER NHVEE AARBATE % ] LU 128 i device JHEA/MEFIEHERY mater slave 1Y
BRIV AR R 20 E A bit RIW i LLEH R AV48 g2 /[l bits Ll Be(f2Eix
write to address £ 21 (10101) -> 42 (101010) and if you want to read the data from this address
->43 (101011)

spA  |ABLAS A4 AT A2 A1 ] AD [RAWIACK]

SCL 1 23 JapJaepJel )7L 4849

AR P ZHEL T A(Write) VB ERYES ZFIHREE T HIRIECA:

1. Send a start sequence

2. Send the 12C address of the slave with the R/W bit low (even address)
3. Send the internal register number you want to write to

4. Send the data byte

5. [Optionally, send any further data bytes]

6. Send the stop sequence.
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AR TEEAU(Read) BB ERYEE HMIRIE T HIRIECE: FEsEHEYES T

sEH Z Fi AT EZE S 55T slave B internal address T8

Tt — (55 ABYENE -

. Send a start sequence

. Read data byte from ZG09
. Send the stop sequence.

~N O o WON

. Send 12C address with the R/W bit low (even address)

. Send Internal address of the bearing register

. Send a start sequence again (repeated start) (with LSB=1)
. Send 12C address with the R/W bit high (odd address)

BHL FrLAERE

FIERE—LE > NRTE
Bz S IA%

eData transfer from Master side:
oData transfer from Slave side:

" R/W= 0" " R/W=“1" "
o 0 Q
=3 =% s>

Slave Register Slave Dat: o Data(n+1 o Data(n+
SDA H Address o Address .—IO’S.‘ Address ata(n) atan+1) ata(ir+)
> > > > > > Z
0 o o 0 a >

Data transfer ~ ~ ~ ~ ~ Q

from Master side : 11010000 00000011 11010001

Data transfer 1001000 00000001

Slave side : (97H) (01H)

Register

Concentration

18k pts 2HSar-s

1.49ns

1.93ns
Ad4Bus

du-dt

B.68v

868 .8mVY
£80.8nV

181Vrs

=

D= 2

03H»IVH»MSB

01 97H=407ppm

{_5@Aus (@ 1.155ns |

Reference document: http://www.robot-electronics.co.uk/i2c-tutorial

Demo communication program: ZG09_I2C_Demo_SoureCode.7z

http://www.ZyAura.com
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ZG09 12C

12C BPS Set: lOOK V Interface
Status: Open
(09 Atm(hpa) v
Device Address : CO2 : 957
i = m
o [68 (ppm)
Reg/EEP Address :
Ox |

8 PWM 5

A EET CO2 EEHIERY PWM VCC (3.0~3.3V) level at 1 kHz i 0~10,000ppm - 4 FH BB &40 T [ (& —) » AL1=0~10,000ppm
AL2=0~10,000ppm %1 AL1<AL2 T {sE FH > HVAC » ZHF] AL1>AL2 A] s B AR 3E, 20 A A AR R S i ) 0~10,000ppm
AL1=0ppm ~ AL2=10,000ppm

PWM T "
—_— 220K —‘I—C‘? -
= :
3EFH AL1 0~10,000ppm AL2 0~10,000ppm Z5EA
BELH CO2 Oppm (0V) 10,000ppm (VCC)
HVAC 800ppm FJE%% 1200ppm FJE%% Notel
(<800ppm=0V) (>1200ppm=VCC)
B =EH] HiT Note2

Notel: —f% HVAC i ] f¥REE CO2 JRFE KN AL2 1200ppm(T] H 5 T) BN E i - & 8RR IR EE CO2 JEFERE 2 800ppm(t] H
SINE LA -

Note2: FEAFRFEEFH ALL>AL2 (Y 2 0ELTE o SHEYEEEE CO2 SRR 400ppm(a] HET) M IITEYFEEE CO2 S » HYia
5% CO2 /=7~ AL2 1200ppm(T] H 5 T8 (L L& CO2 -

ALl and AL2 7 RERYRERE B 100ppm

9 DAV B

DAV iy & o] FH P2l B - R R =g & e co2 I - # 0-1v = #J5% 800-1200 ppm(~210 FE) il #5 H
ALL Bl AL2 Z&HZellEn E] - 2 i o] DR R LR B AR PRl 42 5 25 - AL2>ALL AJZE 7Y HVAC » AL1>AL2 AR » & ALL
2 Ky 800ppm [HEHFEE(E ZE 800ppm HF DAV iy OV » 40177 S 4= #a & ! 1l ALL 5 E Ky Oppm ~ AL2 3¢ E £y 10000ppm °

+
10 EEfERFH

(FF—)BUREREE CO2 s 2 A B [l ] DSR4 » BB (E BRI ARRE —F » ME{77=0H 1000ppm K& 10 474# > REEE
400ppm EREEEL 400ppm L ZE 10 5788 > PR 2 1000ppm IRE

(%-)

HEIEH Time

400ppm to 1000ppm ~60sec (90%_IF-HE )
1000ppm to 400ppm ~120sec (90% I [#:H% )
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