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1. Summary

This document gives an example of how to build a data acquisition and control system using the DAQ-1000. It Mainly
involves the following contents: The use of PC software, the protocol with arduino board, coding arduino and functions
testing with peripherals sensors connected.

For more detail about the DAQ-1000, please see the datasheet: DAQ-1000 Datasheet *pdf, or download it from the
url: http://www.inhaos.com/uploadfile/otherpic/DOC-DAQ-1000-V02-20151110.pdf

2. System structure

- I
‘R Temperature/Humidityi
/ ﬁ /Brightness/Smoke }

Sensor, ete

Arduino i
UNO R3 ;

The system consists of PC, the Arduino UNO R3 motherboard, DAQ-1000 shield board and other peripheral devices.
The DAQ-1000 directly plugged-into Arduino motherboard, and then connected to PC via a USB cable. And other
peripherals connected to DAQ-1000 according its pins.
Peripheral sensors is roughly divided into the following categories:
B Digital 10 sensors, such as switches, buttons and relays, etc, which are controlled or collected through digital 10's
HIGH/LOW state
B Analog Input sensors, such as Temperature Sensors, Humidity Sensors, Brightness Sensors, Smoke Sensors ,etc,
those are all collected via analog quantity
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B Analog Output sensors, such as LED lights, Motors, etc, which are controlled through the analog level.

By programming the arduino board following the protocol with PC software, user can achieve any functions they are want.

3. UART Data Communication Protocol

Before coding let's look at the protocol between PC and Arduino motherboard.

For the system every communication are initiated by the PC. The arduino board as the passive side make corresponding
responses while requested by PC.

The data format using the ASCIlI coding and ending with "\r\n' (Hex value: 0x0d 0x0a). And the detail protocol list as

following:
3.1.Get Device Info
PC REQ: *IDN?
ARDUINO RES:
DAQ-1000 (Success)
The DAQ-1000 device name
ERROR (Fail)
3.2.Read VREF
PC REQ: REF?
ARDUINO RES:
VREF_VAL (Success)
VREF_VAL is the voltage of VREF, value range: 0 to 40960, Unit:0.1mV, (e.g.) :
40851=4.0851V
ERROR (Fail)
3.3.Set VREF
PC REQ: REF= VREF_VAL
VREF_VAL is the voltage of VREF, value range: 0 to 40960, Unit:0.1mV, (e.g.) :
40851=4.0851V
ARDUINO RES:
TRUE (Success)
ERROR (Fail)

3.4.Read Comparator Bias

PC REQ: CmMP?
ARDUINO RES:
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BIAS_VOL (Success)
BIAS_VOL is the comparator bias voltage, value range: 0 to 40960, Unit:0.1mV,
(e.g.) : 40851=4.0851V

ERROR (Fail)

3.5.Set Comparator Bias

PC REQ: CMP= BIAS_VOL
BIAS_VOL is the comparator bias voltage, value range: 0 to 40960, Unit:0.1mV,
(e.g.) : 40851=4.0851V
ARDUINO RES:
TRUE (Success)
ERROR (Fail)

3.6.Read Comparator Bias Enable

PC REQ: CMPEN?
ARDUINO RES:
lor0 (Success)
1: Enabled
0: Disabled
ERROR (Fail)

3.7.Set Comparator Bias Enable

PC REQ: CMPEN=1o0r0
1: Enabled
0: Disabled
ARDUINO RES:
TRUE (Success)
ERROR (Fail)
3.8.Set DAC CHx
PC REQ: DAx=VOL_VAL

x select the DAC channel, value range: 0 to 2;
VOL_VAL is the output level for the DAC channel, its value range: 0 to 40960,
Unit:0.1mV,(e.g.):40851=4.0851V
ARDUINO RES:
TRUE (Success)
ERROR (Fail)
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x select the DAC channel, value range: 0 to 7

3.9.Read ADC CHx
PC REQ: ADx?
ARDUINO RES:

VOL_VAL (Success)

VOL_VAL is the input level for the ADC channel, its value range: 0 to 40960,
Unit:0.1mV,(e.g.):40851=4.0851V

ERROR (Fail)

3.10. Read DIN Port

PC REQ: PI?
ARDUINO RES:
PORT_STATE (Success)

PORT_STATE expresses all the DI pins state, value range: 0 to 255;
Each bit corresponding to a DI pin:

¢ Bit0:
¢ Bitl:
¢ Bit2:
€ Bit3:

ERROR (Fail)

3.11. Read P Port

PC REQ: pP?
ARDUINO RES:
PORT_STATE (Success)

DI_CHO, (1=High,0=Low)
DI_CH1, (1=High,0=Low)
DI_CH2, (1=High,0=Low)
DI_CH3, (1=High,0=Low)

PORT_STATE expresses all the pins state of P port, value range: 0 to 255;

Each bit corresponding to a pin of P port:

BitO:
Bitl:
Bit2:
Bit3:
Bit4:
Bit5:
Bit6:

ERROR (Fail)

3.12. Read Px Port

PC REQ: Px?

Reserved

Reserved

D2 (1=High,0=Low)
D8 (1=High,0=Low)
MOSI (1=High,0=Low)
MISO (1=High,0=Low)
SCK (1=High,0=Low)

x select the pin of P port, value range: 2 to 6:
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0: Reserved
1: Reserved
2: D2
3: D8
4: MOSI
5: MISO
6: SCK
ARDUINO RES:
lor0 (Success)
1: HIGH level
0: LOW level
ERROR (Fail)
3.13. Set P Port
PC REQ: P= PORT_STATE

ARDUINO RES:
TRUE
ERROR

3.14. Set Px Port

PC REQ: Px=1
Px=0
ARDUINO RES:
TRUE
ERROR
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PORT_STATE expresses all the pins state of P port, value range: 0 to 255;
Each bit corresponding to a pin of P port:

BitO: Reserved

Bitl: Reserved

Bit2: D2 (1=High,0=Low)

Bit3: D8 (1=High,0=Low)

Bit4: MOSI (1=High,0=Low)

Bit5: MISO (1=High,0=Low)

Bit6: SCK (1=High,0=Low)

(Success)
(Fail)

(HIGH)

(Low)

x select the pin of P port, value range: 2 to 6:
0: Reserved

: Reserved

: D2

D8

: MOSI

: MISO

: SCK

(Success)
(Fail)
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3.15. Set P Port Mode

PC REQ: PM= MODE_STATE
MODE _STATE expresses all the pins mode of P port, value range: 0 to 255;
Each bit corresponding to a pin of P port:
Bit0: Reserved
Bit1: Reserved
Bit2: D2 (1=Output,0=Input)
Bit3: D8 (1= Output,0= Input)
Bit4: MOSI (1= Output,0= Input)
Bit5: MISO (1= Output,0= Input)
Bit6: SCK (1= Output,0= Input)
ARDUINO RES:
TRUE (Success)
ERROR (Fail)

3.16. Set Px Mode

PC REQ: PMx=1 (OUTPUT)
PMx= 0 (INPUT)
x select the pin of P port, value range: 2 to 6:

0: Reserved
: Reserved
:D2
D8
: MOSI
: MISO
: SCK

DU A wWN R

ARDUINO RES:
TRUE (Success)
ERROR (Fail)

3.17. Read P Port Mode

PC REQ: PM?

ARDUINO RES:
MODE_STATE (Success)
MODE _STATE expresses all the pins mode of P port, value range: 0 to 255;
Each bit corresponding to a pin of P port:
Bit0: Reserved
Bit1: Reserved
Bit2: D2 (1=Output,0=Input)
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Bit3: D8 (1= Output,0= Input)

Bit4: MOSI (1= Output,0= Input)

Bit5: MISO (1= Output,0= Input)

Bit6: SCK (1= Output,0= Input)
ERROR (Fail)

4. Arduino Code Descriptions

The arduino board mainly do those tasks:
B Continuous acquisition of external sensor latest status, using ADC
B Monitor and receive the request of the PC, through the serial port
B Parsing the PC request, and execute, then response results to PC

And the main routine flow chart as following:

> ADC Read Process

Received
Data?

Command Process

4.1.Library Preparations

The PWM library needed in this project, which used for output high resolution PWM via DAC pins, and its resolution up to
16 bits.
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Following the steps to add PWM library into this projects:
Click the 'Sketch'->'Include Library'->'Add .ZIP Library'

T T W T

N
DAQ 1000 | Arduino1.65
File Edit [Sketch| Tools Help

Verify / Compile Ctrl+R
Ctrl+U
DAG_T Upl&sad Using Programmer Ctrl+Shift+U
#include ompiled Binary Cirl +AlE+5
#include
Folder Ctrl+K
J//BDC FEJ i [ Manage Libraries...
#define | Add File... \
#define ADL_FILIER CUUNI_FL & T Add .ZIP Library...

#define ADC_FILTER_COUNT (1 << ADC_FILTER_COUNT_EL )
#define ADC_SKIF_COUNT 5

Arduino libraries

Bridge
J/SERTAL RECEIVE PKI LENTH seln
#define PKILEN 30 Esplora
#define EEPROMLEN 2 Ethernet
Firmata
SfDAC INITIALIZE RORA
Select the PWM.zip under this project lib folder
— - —
lecta zip ﬁlega folder containing the library you'd like to add A M
Look in: | || 1ib x| & emE-
.
o
BIEHER. .
|
S&
I
3
TR
A
=1
p=till
File pame: |P'M_ zip | [ Jpen ]
e Files of typs' [ZIP files or folders v

Then include the PWM library into the project as follow:
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DAQ_1000 | Arduino 16.5
File Edit [Sketch| Tools Help
:

Ctrl+R

Ctrl+U
DAao_1

#include Ctrl+Alt+5
#include
Ctrl+K
J/ADC BE Include Libr3ry Manage Libraries...

#define Add File...

#define ADU_FILIER LUUNI_EL B
#define ADC_FILTER COUNT (1 << ADC_FILTER COUNT_BL )
#define ADC_SETP_COUNT ] 1

Add ZIP Library...

Arduino libraries

'.I Bridge
//SERTAL RECEIVE PKT LENTH ".I EEPROM
#define PEILEN 30 Esplora
#define EEPROMLEN 2 Ethernet
Firmata
//DAC INITIALIZE B
#define PIN_DAC_CHNO 3 //Sbit DAC liquidCrystal

#define FIN DAC_CHNL 9 //1Sbit DAC

#define PIN DAC_CHN2Z 10 //15hit DAC Robot Contral

Raobot IR Remote

#/PORT INITIALIZE Robot Motor
#define FIN DO O //FO sD
#define PIN DI 1 //P1 <Pl
#define FIN D2 2 //P2
Serva
#define PINDS 8 //P3 )
SoftwareSerial
#define PIN MOST 11  //P4 SpacebrewYun
#define PIN_MISO 12 //F5 Stepper
#define FIN SCK 13 //F6 TFT
Temboo
#define P_STARTINDEY 2 WiE
#define F_ENDINDEE 6 i
Wire

/[VARTARIES

bool g PktRecwFlag = false;
bool g PltFristFlag = false;
rhar = ANCRaadFlas-

Cantributed libraries
PWM

So we can use the 16bits PWM in the project now. For more detail about the PWM library please see its demo project, by

click 'File'->'Examples'->'PWM', then choose one of the example projects.
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DAQ 1000 | Arduino 1.6.5 a= . [
Edil Sketch Tools Help
N, New Ctrl+N
pen... Ctrl+0
Ogen Recent 3
Sketghbook » i
s [ 01.Basics 3 -
Close Ctrl+w 02.Digital »
Save Ctrl+5 03.Analog 3
Save As... Ctrl+Shift+5 04.Communication »
| 035.Control 3
| Page Setup  Ctrl+Shift+P
- { 06.5ensors 3
Print Ctrl+P | i
| 07.Display »
Preferences Cirl +i§% 08.5trings 4
!
B i 3
Quit Ctrl+Q w2l
10.5tarterkKit 2

//DAC INITIALTZE ArduinolSP I
#define PIN_DAC_CHID 3 //dbit

#define PIN DAC CHIL 9 //15bi Eadas i’
#define PIN DAC CHI2 10 //1%Bil EEPROM b

Esplara 3
//PORT INITIALIZE Ethernet 3
#define PIND0 0O //FO Frmsie b
#define PINDL 1 //FL M ,
#define FIN D2 2 //F2 LiquidCrystal ,

#define PIN DS 8 //P3

Robot Control
Robat Maotor
SD

Servo
SoftwareSerial
SPI

Stepper

TET

WiFi 3
Wire

SD

SPI =

3 -
]
42,
PWM - ) PWM_lib_example
\ PWM_lib_resolution_example ___§

10 1920 = 10806 12 | =

4.2.Setup Function

The setup() function mainly do the device initializations:
1) Initialize the P port.
Set all pins of P port as input mode.
//Initilize P port mode
IOchn[@] = PIN_DO;
IOchn[1] = PIN_D1;
IOchn[2] = PIN_D2;
IOchn[3] = PIN_DS8;
IOchn[4] = PIN_MOSI;
IOchn[5] = PIN_MISO;
IOchn[6] = PIN_SCK;
SetPortMode(9);
2) Initialize the DI ports
Set DI_CHO to DI_CH3 to INPUT mode

for ( char pinNum = 4; pinNum <= 7; pinNum++ ) {
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pinMode( pinNum, INPUT );
}
3) Initialize the AD ports
Set ADO to AD7 as input mode, and disable the pull-up by write pin state to LOW
pinMode( A@, INPUT );
pinMode( A1, INPUT );
pinMode( A2, INPUT );
pinMode( A3, INPUT );
pinMode( A4, INPUT );
pinMode( A5, INPUT );
pinMode( A6, INPUT );
pinMode( A7, INPUT );
digitalWrite( A©, LOW );
digitalWrite( A1, LOW );
digitalWrite( A2, LOW );
digitalWrite( A3, LOW );
digitalWrite( A4, LOW );
digitalWrite( A5, LOW );
digitalWrite( A6, LOW );
digitalWrite( A7, LOW );
4) Initialize the DAC ports
Set DAC_CHO to DAC_CH as OUTPUT mode, and HIGH level.
Initialize the PWM, for the DAC function used the PWM
pinMode( PIN_DAC_CHN®, OUTPUT );
digitalWrite( PIN_DAC_CHN®, HIGH );
pinMode( PIN_DAC_CHN1, OUTPUT );
digitalWrite( PIN_DAC_CHN1, HIGH );
pinMode( PIN_DAC_CHN2, OUTPUT );
5) Initialize the PWM
Set the DAC_CH1 and DAC_CH2 's Frequency to 221 Hz and Number of Possible Duties is 36200, Resolution: 15
bit, for more detail, please see the PWM demo project. For the DAC_CHO we only need 8bits resolution, so it
doesn't be initialized here.
//initialize all timers except for 0, to save time keeping functions
InitTimersSafe();
//setting frequency
SetPinFrequency(PIN_DAC_CHN1, 221); //setting the frequency to 221 Hz
SetPinFrequency(PIN_DAC_CHN2, 221); //setting the frequency to 221 Hz
6) Initialize serial port
Serial.begin(115200);

7) Initialize ADC reference

analogReference(EXTERNAL);// use ecternal reference 4.096 V

4.3.1oop function(main task)

As the flow chart shows, the loop function does two major tasks:
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Read all ADC pin analog levels through call the function AdcReadProcess();

And invoke the PcRequestParsingProcess() after any request from PC received by serial port.
void loop() {

// put your main code here, to run repeatedly:
AdcReadProcess();//AD read process
if (g_PktRecvFlag) {
g_PktRecvFlag = false;
g_PktFristFlag = false;
PcRequestParsingProcess();
g_RecvCount = 0;

O 00 N O U1 B W N

i
®
==

4.4.ADC Sample Task

The ADC sample task continuous make acquisition to ADC pin channels one by one. And for each channel, make multiple
acquisitions and get the average value as its result. Then Call the CalcVoltageVal() function convert the average adc value

a‘f; x VREF, 4096 is the maximum value of

to voltage. The formula for calculate the voltage from ADC value is: Voltage = 70

12bits number, and the VREF is the reference voltage value.

1 [void AdcReadProcess() {
> //Read current ADC Channel, and add to the sum value
3 g_ADCReadValSum += analogRead( g_AdcIndex + A@ );
4 if ( ++g_ADCReadCount >= ADC_FILTER_COUNT ) {
5 //Calc the average value
6 g _ADCVoltage = g_ADCReadValSum / g_ADCReadCount;
7 //Translate the ADC value to Voltage
8 g_ADCVoltage = CalcVoltageVal( g_ADCVoltage );
9 //Save the Voltage the g _ADCVal array
10 g_ADCVal[g_AdcIndex] = g_ADCVoltage;
11 //Clear the count and sum variable
12 g_ADCReadCount = 0;
13 g_ADCReadValSum = 0;
14 //Loop the channel
15 if (++g_AdcIndex > 7) {
16 g AdcIndex = 0;
17 }
18 ¥
19 |}
20
21 //calculate voltage value
55 [float CalcVoltageval(float val) {
23 float voltage;
24 voltage = eepromvalue.g Referce / 4096;
25 voltage *= val;
26 return voltage;
27 |

4.5.Serial Receive Task

In order to improve the efficiency of serial receive using interrupt function for the serial receiving process.

For arduino, the serial interrupt function is serialEvent(), so we just add the receiving data code into it. As we defined
before, the serial request data end with "\r' and "\n', we can check them to decide whether the request data receive
completed. Store the valid request data into a global buffer.

1 |//serial peceive interrupt
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2 |void serialEvent() {

3 while ( Serial.available() ) { //Check serial data available

4 char inChar = Serial.read();

5 if ( inChar == "\r' ) { //check whether the first end char

6 g_PktFristFlag = true;

7 } else if ( inChar == '\n' ) { //Check whether the second end char

8 if ( g_PktFristFlag ) { //If two end char received, then the request data valid
9 g_RecvBuff[g_RecvCount] = '\@';
10 g_PktRecvFlag = true;
11 }
12 } else {
13 g RecvBuff[g_RecvCount++] = inChar; //Put request data into buffer
14 }
15 }
16 |}

4.6.Request Parsing & Process Task

The
For

function PcRequestParsingProcess() parsing the request data, process, and then feedback the response.
the sake of simplicity, we just compare the request data with each of strings in the request list we defined before. For

example: we compare request data with "*IDN?" firstly, if is same then call ReadVer() function print back to PC the device

name "DAQ-1000"; Otherwise, we compare it with "REF?" secondly, if is same then call ReadVoltageReference() function

send back the voltage reference value; Otherwise, we compare it again with ...

For

O 00 NGOV A WN R

W W wwwwwwww i NNNMNNNMNNMNNMNNMNNMNNRPRRRPRPRPRPRPRERRERERERE
O 0O NV, WNRPOOLUWONOGODUPLE,WNPROOWVUONOGOUPAWNEREO

more detail, please reference the detail function codes.

void PcRequestParsingProcess() {
char *pString = (char *)&g_RecvBuff[0];
char *indexStr;
char g_temp;
Char_Convertion();

//READ DEVICE Name
if ( @ == strncmp( pString, "*IDN?", 5 ) ) {
if ( g_RecvCount == 5 ) {
ReadVer();
} else {
Error();
}

}
//READ REFERENCE VOLTAGE

else if ( @ == strncmp( pString, "REF?", 4 ) ) {
if ( g_RecvCount == 4 ) {
ReadVoltageReference();
} else {
Error();
¥

}
//READ COMPARATOR OFFSET

else if ( © == strncmp( pString, "CMP?", 4 ) ) {
if ( g_RecvCount == 4 ) {
ReadCmpVal();
} else {
Error();
}
¥
//READ COMPARATOR OFFSET ENABLE
else if ( @ == strncmp( pString, "CMPEN?", 6 ) ) {
if ( g_RecvCount == 6 ) {

ReadCmpEnState();
} else {
Error();
}
¥
//READ AD®@

else if ( @ == strncmp( pString, "AD@?", 4 ) ) {
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40 if ( g_RecvCount == 4 ) {

41 ReadADVal( 0 );

42 } else {

43 Error();

44 }

45 }

46 //READ AD1

47 else if ( @ == strncmp( pString, "AD1?", 4 ) ) {
48 if ( g_RecvCount == 4 ) {

49 ReadADVal( 1 );

50 } else {

51 Error();

52 }

53 }

54 //READ ADC2

55 else if ( © == strncmp( pString, "AD2?", 4 ) ) {
56 if ( g_RecvCount == 4 ) {

57 ReadADVal( 2 );

58 } else {

59 Error();

60 }

61 }

62 //READ ADC3

63 else if ( © == strncmp( pString, "AD3?", 4 ) ) {
64 if ( g_RecvCount == 4 ) {

65 ReadADVal( 3 );

66 } else {

67 Error();

68 }

69 }

70 //READ ADC4

71 else if ( @ == strncmp( pString, "AD4?", 4 ) ) {
72 if ( g_RecvCount == 4 ) {

73 ReadADVal( 4 );

74 } else {

75 Error();

76 }

77 }

78 //READ ADC5

79 else if ( © == strncmp( pString, "AD5?", 4 ) ) {
80 if ( g_RecvCount == 4 ) {

81 ReadADVal( 5 );

82 } else {

83 Error();

84 }

85 }

86 //READ ADC6

87 else if ( © == strncmp( pString, "AD6?", 4 ) ) {
88 if ( g_RecvCount == 4 ) {

89 ReadADVal( 6 );

90 } else {

91 Error();

92 }

93 }

94 //READ ADC7

95 else if ( @ == strncmp( pString, "AD7?", 4 ) ) {
96 if ( g_RecvCount == 4 ) {

97 ReadADVal( 7 );

98 } else {

99 Error();
100 }
101 }
102 //READ DIN PORT STATE
103 else if ( © == strncmp( pString, "PI?", 3 ) ) {
104 if ( g_RecvCount == 3 ) {
105 ReadPI();
106 } else {
107 Error();
108 }
109 }
110 //READ Px PORT STATE
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111 else if ( © == strncmp( pString, "P?", 2 ) ) {
112 if ( g_RecvCount == 2 ) {

113 ReadPortState();

114 } else {

115 Error();

116 }

117 }

118 //READ PORT MODE

119 else if ( @ == strncmp( pString, "PM?", 3 ) ) {
120 if ( g_RecvCount == 3 ) {

121 ReadPinMode();

122 } else {

123 Error();

124 }

125 }

126 //SET REFERENCE VOLTAGE : REF = XXXXX

127 else if ( @ == strncmp( pString, "REF=", 4 ) ) {
128 if ( g_RecvCount >= 5 &&

129 ( g_RecvCount <=9 ) ) {

130 sscanf((char *)&g RecvBuff[4], "%d", &g Para); // HHZHl
131 SettingReference( g_Para );

132 Right();/ /i8] RIGHT

133 } else {

134 Error();

135 }

136 }

137 //SET COMPARATOR OFFSET: CMP=xXXXX

138 else if ( © == strncmp( pString, "CMP=", 4 ) ) {
139 if ( ( g_RecvCount >= 5 ) &&

140 ( g_RecvCount <=9 ) ) {

141 sscanf((char *)&g_RecvBuff[4], "%d", &g Para);
142 SettingCMP(g_Para);

143 Right();

144 } else {

145 Error();

146 }

147 }

148 //SET COMPARATOR OFFSET ENABLE: CMPEN=0/1

149 else if ( © == strncmp( pString, "CMPEN=", 6 ) ) {
150 if ( g_RecvCount == 7 ) {

151 if ( g_RecvBuff[6] == '1' ) {

152 SettingCmpEnAble();

153 Right();

154 } else if ( g_RecvBuff[6] == '@' ) {

155 SettingCmpEnDisable();

156 Right();

157 } else {

158 Error();

159 }

160 } else {

161 Error();

162 }

163 }

164 //SET DAC CHNe

165 else if ( © == strncmp( pString, "DA@=", 4 ) ) {
166 if ( (g_RecvCount >= 5) &&

167 (g_RecvCount <= 9) ) {

168 sscanf((char *)&g_RecvBuff[4], "%d", &g Para);
169 SettingDAVal (PIN_DAC_CHN®@, g_Para );

170 Right();

171 } else {

172 Error();

173 }

174 }

175 //SET DAC CHN1

176 else if ( © == strncmp( pString, "DA1l=", 4 ) ) {
177 if ( (g_RecvCount >= 5) &&

178 (g_RecvCount <= 9) ) {

179 sscanf((char *)&g_RecvBuff[4], "%d", &g Para);
180 SettingDAvVal( PIN_DAC_CHN1, g_Para );
181 Right();
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} else {
Error();
}

X
//SET DAC CHN2

else if ( © == strncmp( pString, "DA2=", 4 ) ) {
if ( (g_RecvCount >= 5) &&
(g_RecvCount <= 9) ) {

sscanf((char *)&g_RecvBuff[4], "%d", &g Para);
SettingDAvVal( PIN_DAC_CHN2, g_Para );
Right();

} else {
Error();

}

}
//SET P PORT STATE

else if ( @ == strncmp( pString, "P=", 2 ) ) {
if ( (g_RecvCount >= 3) &&
(g_RecvCount <= 5) ) {

sscanf( (char *)&g_RecvBuff[2], "%d", &g_Para);
SettingPortState(g_Para);
Right();

} else {
Error();

}

)
//SET Px PORT STATE

else if ( © == strncmp( pString, "Po=", 3 ) ) {
if ( (g_RecvCount == 4) ) {
if ( g_RecvBuff[3] == '1" ) {
SetIOState( IOchn[@] );
Right();
} else if ( g_RecvBuff[3] == '@' ) {
ClrIOState( IOchn[@] );
Right();
} else {
Error();
¥
} else {
Error();
}
} else if ( @ == strncmp( pString, "P1=", 3 ) ) {
if ( g_RecvCount == 4 ) {
if ( g_RecvBuff[3] == '1' ) {
SetIOState( IOchn[1] );
Right();
} else if ( g_RecvBuff[3] == '@" ) {
ClrIOState( IOchn[1] );
Right();
} else {
Error();
}
} else {
Error();
}
} else if ( @ == strncmp( pString, "P2=", 3 ) ) {
if ( g_RecvCount == 4 ) {
if ( g_RecvBuff[3] == '"1" ) {
SetIOState( IOchn[2] );
Right();
} else if ( g_RecvBuff[3] == '@" ) {
ClrIOState( IOchn[2] );
Right();
} else {
Error();
}
} else {
Error();
}
} else if ( @ == strncmp( pString, "P3=", 3 ) ) {
if ( g_RecvCount == 4 ) {
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if ( g_RecvBuff[3] == '1" ) {
SetIOState( IOchn[3] );
Right();
} else if ( g_RecvBuff[3] == '@" ) {
ClrIOState( IOchn[3] );
Right();
} else {
Error();
}
} else {
Error();
}
} else if ( @ == strncmp( pString, "P4=", 3 ) ) {
if ( g_RecvCount == 4 ) {
if ( g_RecvBuff[3] == '1' ) {
SetIOState( IOchn[4]);
Right();
} else if ( g_RecvBuff[3] == '@' ) {
ClrIOState( IOchn[4] );
Right();
} else {
Error();
¥
} else {
Error();
}
} else if ( @ == strncmp( pString, "P5=", 3 ) ) {
if ( g_RecvCount == 4 ) {
if ( g_RecvBuff[3] == '1" ) {
SetIOState( IOchn[5] );
Right();
} else if ( g_RecvBuff[3] == '@" ) {
ClrIOState( IOchn[5] );
Right();
} else {
Error();
}
} else {
Error();
}
} else if ( @ == strncmp( pString, "P6=", 3 ) ) {
if ( g_RecvCount == 4 ) {
if ( g_RecvBuff[3] == '1" ) {
SetIOState( IOchn[6] );
Right();
} else if ( g_RecvBuff[3] == '@" ) {
ClrIOState( IOchn[6] );
Right();
} else {
Error();
}
} else {
Error();
}

X
//SET P PORT MODE

else if ( © == strncmp( pString, "PM=", 3 ) ) {
if ( (g_RecvCount >= 4) &&
(g_RecvCount <= 6) ) {

sscanf((char *)&g_RecvBuff[3], "%d", &g Para);
SetPortMode(g_Para);
Right();

} else {
Error();

}

}
//SET Px PORT MODE

else if ( @ == strncmp( pString, "PMO=", 4 ) ) {
if ( g_RecvCount == 5 ) {

g PinModeIndex = 0;

]

if ( g_RecvBuff[4] == '1' ) {
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SetIOMode(I0chn[@]);
Right();
} else if ( g_RecvBuff[4] == '0' ) {
ClrIOMode(IOchn[@]);
Right();
} else {
Error();
}
} else {
Error();
}
} else if ( @ == strncmp( pString, "PM1=", 4 ) ) {
if ( g_RecvCount == 5 ) {
g_PinModeIndex = 1;
if ( g_RecvBuff[4] == '1' ) {
SetIOMode(IOchn[1]);
Right();
} else if ( g_RecvBuff[4] == '@' ) {
ClrIOMode(IOchn[1]);
Right();
} else {
Error();
}
} else {
Error();
}
} else if ( @ == strncmp( pString, "PM2=", 4 ) ) {
if ( g_RecvCount == 5 ) {
g_PinModeIndex = 2;
if ( g_RecvBuff[4] == '1' ) {
SetIOMode(IOchn[2]);
Right();
} else if (g_RecvBuff[4] == '@' ) {
ClrIOMode(IOchn[2]);
Right();
} else {
Error();
}
} else {
Error();
}
} else if ( @ == strncmp( pString, "PM3=", 4 ) ) {
if ( g_RecvCount == 5 ) {
g_PinModeIndex = 3;
if ( g_RecvBuff[4] == '1' ) {
SetIOMode(IOchn[3]);
Right();
} else if (g_RecvBuff[4] == '@' ) {
ClrIOMode(IOchn[3]);
Right();
} else {
Error();
}
} else {
Error();
}
} else if ( @ == strncmp( pString, "PM4=", 4 ) ) {
if ( g_RecvCount == 5 ) {
g_PinModeIndex = 4;
if ( g_RecvBuff[4] == '1' ) {
SetIOMode(IOchn[4]);
Right();
} else if (g_RecvBuff[4] == '@' ) {
ClrIOMode(IOchn[4]);
Right();
} else {
Error();
}
} else {
Error();

}
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395 } else if ( @ == strncmp( pString, "PM5=",
396 if ( g_RecvCount == 5 ) {

397 g PinModeIndex = 5;

398 if ( g_RecvBuff[4] == '1" ) {

399 SetIOMode(I0chn[5]);

400 Right();

401 } else if (g_RecvBuff[4] == '@' ) {
402 ClrIOMode(IOchn[5]);

403 Right();

404 } else {

405 Error();

406 }

407 } else {

408 Error();

409 }

410 } else if ( @ == strncmp( pString, "PM6=",
411 if ( g_RecvCount == 5 ) {

412 g PinModeIndex = 6;

413 if ( g_RecvBuff[4] == '1" ) {

414 SetIOMode(IOchn[6]);

415 Right();

416 } else if (g_RecvBuff[4] == '@' ) {
417 ClrIOMode(IOchn[6]);

418 Right();

419 } else {

420 Error();

421 }

422 } else {

423 Error();

424 }

425 } else {

426 Error();

427 }

428 memset( (char *)&g_RecvBuff , © , PKTLEN );
429 [}

430

431 |void Error() {

432 Serial.println( "ERROR" );

433 |}

434 |void Right() {

435 Serial.println( "TRUE" );

436 |}

437

438 |void Char_Convertion( void ) {

439 uint8_t i = 0;

440 char *pString = (char *)&g_RecvBuff[0];
441 for (i = 0; (*pString) != "\@'; i++ ) {
442 if ( *pString >= 'a' && *pString <= 'z'
443 *pString -= 32;

444 }

445 pString++;

446 }

447 |}

448

449

4)) A

4)) A

) {

Till now, we have finished all the arduino board coding work.

We can use a Serial Tool to making a test. The following picture shows the test result for request: Get Device Info.
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5. DAQ-1000 PC software using guide

INHAOS has provided a PC software DAQ-1000 for debugging the DAQ-1000 board. This chapter will guide you how to
using the DAQ-1000 PC software.

5.1.Installation

Browse to folder DA-1000 Release V/1.5.0.0 and find the setup.exe, double click it then start-up the installation.

000 » Release » PC » DA-1000 Release V1.5.0.0 »

v mEv FEEE

-

= el

% Application Files 2015/11/4 15:3

_F DAQ-1000.application 2015/11/4 15:3
| ™ setup.exe 2015/11/4 15:3
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T e 3|

FoRIIERATE. By
SR AR ‘3

=18
DAQ-1000 |

MESRIGEEEN TS L EE=EH):
F:\jianguoyun'Sync_Tony_MNew\DAQ-1000\Release\PC\DA-1000 Release V1.5.0.0
iTE:

FARETE

=25 AZ2ED)

SRNAEFT At BRI EERES. NSErEEEsE , IFEs
s, EEEE.

h

Click "Installation", then wait for it complete, then you'll see the main window.

-
ol DAQ-1000 (Build V1.5.0.0) - I l =NRE é]
AD Index ADD ADL AD2 AD3 AD4 ADS ADB ADT =]
[] &0 [] AD4 =
AT A5 =
[ [ @
[ a2z [ a8 Tt
[ a3 [ a7
Interwal {10ms)
100 = = 1000ms
FT Px —— AD0 —— AD1 —— AD2 —— AD3 —— AD4 —— ADS ADE —— AD7
FO HIGH 4
[CJr10 Pl HIGH o
[ FI_t
r o :
Buz g o
FI 3 2.5
- EE o
[ Enable Thresheld PS5 Lot z
o T
1
DAC
. 0.5
\ CHO 4 r
o 0
CH 14 o r 0
ce 4wl r <
] Max Dots Per Screen 100 =

S —

5.2.Using DAQ-1000

5. 2. 1. Connect DAQ-1000 board

Since the software started, it will automatically search for the DAQ-1000 board through the existed COM ports on
computer port by port, till find the right one.

So now, plugged the board (which already loaded the codes previous chapters printed) into computer's USB port. Then the
software will connected to it immediately. And the status bar shows the connected message, like below:
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After device connected, the DIN Ports and P ports state will update every 10ms.

9. 2. 2. DIN Ports

The PI area shows the state of the DIN pins, you can test the DIN pins by pull-up to VCC or pull-down to GND, and the
DAQ-1000 will update its latest state.
There are two ref source which user can select for the DIN comparator, the VR1 and the DAC_CH2. You can select one of

them via change the short-jumper.

4O 1= P IODE Rt o
-— | 2 ] L__— |
Short left t\wb‘jpi_nﬂL_EhE‘o_‘se;VRfj = [eeoe CK [RaRs J uo of ,,
Sgics ¥ . Short the right twi ﬂlns ‘choosé the
e | | A DAC2 L st _
0 e I 00 000 S L

When choose VR1 as the comparator reference, you can tune the VR1 to get the appropriate compare voltage you

needed.
And when choose the DAC2, you can tune the compare voltage by set the DAC_CH2's output level.

f ot DAQ-1000 (Build V1.5.0.0) -
D
[] &m0 [F] AD¢
[] a0 [] ans
1 e L] 3 Stert
[C] 43 [T an7
Interval {10m=)
00 2] = 1000ns
r Scroll the bar up or down to
get a voltage™ | @ I
FLO 131 ™ HIGH
FIL P2 HIGH
P2 »3 HIGH
2 B P4 HIGH
Enable Threshold S HIGH
13911V 3 Lo
AT
Make ‘sure the checkbox selected
CHl <« & v
e < b 0. 000o¥
Device Connected: COM4, Baudrate: 115200

Doc ID: DOC-DAQ-1000-V01-20151028 www.inhaos.com Page: 23 of 26



DAQ-1000 Data Acquisition & Control System Application

B spwpos™
Everything done inhouse

5.2.3. P Ports

Each pin of the P port can be configured as input or output. When set the Px mode to IN, the state button will be disabled,
and the Px state will be updated every 10ms automatically to consistent it with the arduino board; And when set the Px
mode to OUTPUT, the state button will be enabled. If click the state button to HIGH, the pin on arduino board becomes

HIGH; Otherwise, the pin on arduino board becomes LOW.

Px
FD HIGH
Pl HIGH
22 HIGH
P3| oo || mmen |
pe [ o || mTen |
pso | o || mmen |

PE Lok

5.2.4.DAC

The DAC area controls the DAC output analog voltage level for each DAC channel.

— Lu i Lo
TAC
CHO “ - b1 T448Y
CHi ‘ [ P2 TRITY
CHz « 0. 0000%

Please note, the resolution of the DAC_CHO/DAC_CH1 is 15bits. and DAC_CH2 is 8 bits.

5.2.5. ADC

You can choose the ADC channels you need for periodic data acquisition. And the Interval decides the time period for

acquisition, and the base time unit is 10ms.
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a5l DAGQ-1000 (Build V1.5.0.0)

AT

[7] AD0
[7] AD1
V] aD2
7] 43

Interwal {10m=}

IPT

100

Y
-

7] ADd4
[7] ADS
7] AD&
[V] AD7

= 1000m=

P

Start

After channels selected, press the start button, then the periodic data acquisition starting. The data of ADC channels will

be filled in the ADC Value list, meanwhile, chart lines are showing in the ADC value chart.

Y 9 -
| - - o
_ | Index ADlL ADZ ADS ADT - |
15 |0.4840 0.4440  0.4880 05080 =
16 |0.4920 0.4480 0.5040 05080 —
17 |0.4920  0.4480  0.5080 0. 4680 L
18 |0.4800 0.4520  0.4880  0.5080
19 |0.4840 0.4520  0.4820 05040 L
20 |0.4B40 0.4560 05040  0.5080 o
—— AD1 —— AD2 — AD5 —— AD7
4
BE
3
2.5
2
i
1
0.5 | m——————
0
0 20 30 40 70

The chart lines can be either zoomed select an area by mouse left button or scrolled by mouse right button. The following

picture shows a zoomed example:
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—— AD1 — AD2 —— ADS —— AD7

0.55
0.54
0.53
0.52
0.51

0.49
0.48
0.47
0.46
0.45 (\_/—,_—/———ﬁ
0.44
0.43
0.42
0.41
0.4

14 15 16 17 13 15 20 21

The sample dots will automatically pan left once the dots count exceeds the setting which decided by the "Max Dot Per

Screen". For example, if we set the Max Dot Per Screen = 100, and the chart lines will pan left when sample dots reached
100.

—— ADO0 — AD1 —— ADZ —— AD3 —— AD4 —— ADS ADE —— AD7
3.5
2.5
Lo

0.5

Max Dots Per Screen 100 =

The tool bars provides you a way to save the ADC data list to excel files or to print the list.

.

=l
=

®
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