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1. RBEEIT

ITERERHBBRENIRIB SRR I FZ EZEK  (FERRABNEEEZER - AR
SRAAHMEME T X DEYFEBNSH » SWENRERAIZSAKAZER - IEBSH
E¥)+888 (MOS) /MK REEREIZE - HIREMEBEWERMAEREE « EERZKIR ~ JTHE
EE 5 AR Z G EIEESH SRR ST T\ B I8 - R EZ A ERAESRE
TRIREHLERSITRERERIFIEREE - MASGETHEBL HY16F184 NiZSEE
Sigma-Delta 24 Bit ADC 5z CCS801 CMOS Sensor 2KRE158—{& Gas Sensor fEFHEK - 1+
AN AR Gas Sensor fEFEE  » TE2RVTHE : RERUHIZZ(CCS801 Gas Sensor) ~ ADC
A MCU #=HgE R - ke HY16F184 12 & R RSB Sigma-delta 24 Bit ADC ~ OJiZ
VK PGA MIZERT\IBREIHEFINEE » SR KBRS L PCB EZ#RES - 18T HELER|
SRV SRS -

NI Gas Sensor fEFIEISEHKLER HY16F184 B2 2 3 ADC f5ERVEAIE| CCS801
CMOS Sensor NAY RS EpEEM b= I B ZEEHE: CCS801 CMOS Sensor FTigftAY C Library
BEERA LIRS HEEER PPMREERUE - mAEINZEEE) 25 (Heater) @S _ERYHU)\ERE
{E=2(RH_Current) » Etxkt10]{FH HY16F184 (N2 ADC 152V R El - AN A HIEH 3 GUI
ESTE - EE 12C @K HENRFHY PPM B2 RS A1 RH_Current Ex#4 £ - {FF 12C 85
USB 151223 ERERE » AENSIR GUI BN =E@mENERE L ST -
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2. [RIEERAA
2.1. SAFRE
CCS801 Gas sensor &R BRI RIEERIREER - RSEETELEE L - W

10 IEERFEFEERRERITREREBIN—FILIR(CO)RZ %ETE%Q'IE’%W L&) (VOC)
PR ERSCYMBEFTEETNEM T ELNE - EXREHE| TR RIER R - RS
EHEEELEL - FTHAEE| RS MinHIEREBTE - HEIAY RS “Bﬁﬂj’é?f
100k~2M E{I82 . RH EFERIR I ERERIEER » & Gas Sensor B—ERIEEEAAS
Heater+Ed Heater GND » BITJ18ZRI12IRS: - [5& Heater BERVEML » RH InAVEHBE
BhTE - HAIR) RH EFB{EEEE 7 20~100 BRI A -

Heater+ Sensor+
2 1
-—
VH RH R
Gas
4 3
Heater GND Sensor GND

1 CCS801 CMOS Sensor

2.2. Gas Sesnor [fEFERREAZERE
A Gas Sensor (WEARZEWTE 2 Fix » EE—EREEXAIZ(CCS801 Gas
Sensor) ~ PMOS NX2301 ~ ADC ] MCU B8 - HY16F184 TG+ PWM k1% PMOS
NX2301 73 ERFEREES - & PWM EiHH7S High K - BIZREE] PMOS » Ebﬁ%ﬁﬁ%‘é% ,
ABEBEERMEE Heater i - E PWM E@itH7s Low K% » BIEE:® PMOS » SRR
#58 Heater i » LEFFRIBAISIN Gas Sensor INEAE)(E » & Gas Sensor EDD?&EGH%Q%MK?&%
BEBRFEE . AXHEREBAZERZEFN R PWM RIFREHFEERIFEEH 52 E PWM
#HHERRAS 97us PWM it Low RYBFREA3EE 57us 1ff PWM it High Y% 40us-PWM
On RYEHEFEHERERE 100ms » [EFAS CCS801 HIINENEFRE - Z1& PWM Off pYISE/SIFIE
400ms » & PWM Off 5% - LERFZE@ILRIT High » LA 500ms 3 —{E R BEA N B BIRE
il PMOS NX2301 FR - 7R I05EE)as(Heater) BV 2l - 35HAY PWM EHIFSEIE - Tl
ZLITE 3 - HY16F184 [RT{FHE PWM {i PMOS FRREEHISGER DIFEERI B & SRV ET
WRRFHA T SFBE ADC Kl RS &2 RH_Current 8L £RI2 - MEEEXZIFIBERITILAR 12C
RANE RIEE HE2EERY - 5¥48 HY16F184 ADC iRIR T AR Z TE 4 -
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T T T T T — - —— — = — PWM Output
| R e
| VDD =1.8V
|
Gir'\!ln‘ frnoi I Nx2301
Wil inpu i
PinZ: Heater+ 12C
Data Output
CCS801
iuiti-g
sensor Pinl: Sensor+
I
|
|
.‘\I_l,'-
v
_'."!D
2 HY16F184 Gas Sensor EAZEEE
PWM Off PWM Off
PWM On Keep High PWX On Keep High
I I | I
PWM Frrrrnd T
Output RN AR
Frrrrnd e
Frrrrnd T
[ T O I B et
T e
|___IIIIIII e
| Ll Lyl
I = 100ms & > 400ms &> 100ms &« =  400ms &
PWM On [
|
Zoom In |
PWM 40us | 57us | 40us | _57us ] 40us | 57us | 40us | 57us | 40us | 57us
Duty

2.3. EHlRR

3 HY16F184 PWM &b 7l iy 5 B

ERERESTT - HY16F 3831 32 Iyt S14HAE Flash B8 4% (HY16F 184)
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s s 3 3 3
o 3 3 3 = N & on
— v w < [oe]
. 32 31 30 29 28 27 26 25
PT1.0 1 UART 32-bit SPI 12C 24 | PT24
Hardware TimerA/B/C
PT1.1 2 23 | PT3.0
RTC Clock System || 46 it PWM
PT1.2 3 8KB Debug 22 | PT3.1
SRAM Module
N8
PT13 | 4 32-bit MCU 21 | PT3.2
’ 64KB Power '
Flash Management
PT1.4 5 20 | PT3.3
Rail-to-Rail
Watch Dog Reset Control OPAMP
PT1.5 6 19 | PT3.4
Low Noise . Analog
PGA 24-bit ADC Comparator
PT1.6 7 8 [ PT3.5
8-bit
Bandgap Resistance (lljharge
PT1.7 8 Ladder ump 17 | PT3.6
9 10 11 12 13 14 15 16
3 8 I § & 3z 3z %
~ 8 & g 8 2 g8 3

4 #LER HY16F 3%l 32 i/ T 1%HE Flash BB #%(HY16F184)
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(1)ERFIE#T Andes 32 fi77T CPU #%I)\ N801 gZIE 38

(2)ERRIFEE 2.4~3.6V » LIK-40C~85C TIFRESE -

(3 )§Tﬁ9+*ﬂ 16MHz 5 RE RN PIHD 20MHz SH5/E RC EiE=s -
B> tE CPU TRIFIKUIELERE - OREREERIRESERE -

3.1)EITHEI 350uA@2MHZ/2(3.2)fF ST, 10uA@32KHZ/2(3.3)/RERIETY 2.5UA

4
5)%
6
7

vvvv

ZEI\ECISHE 64KBytes Flash ROM

BRIECIEEE 8KBytes SRAM -
%5 BOR and WDT g€ » TJBfLE CPU 4% -
24-bit SFEHEE ZAADC FELE N 1851588F

1)AE& PGA (Programmable Gain Amplifier)gg5o]iE 128 &K -

2)NERE

RXHIZs TPS -

8)iBIEE A FFLESE A A OPAMP -

10)16-bit Timer B {248 8 PWM K ELIEE

11)16-bit Timer C #&#H B £({\; Capture/Compare IjEE
12)fRE2 Y@ SPI &4

13)hERS ARSI @A 12C 151

14)FEES Y@ UART 1510

15)hE8S RTC [FEEL)BEIRA

16)hE8S Touch KEY TNEENEHE

17)Sigma-delta 24 Bit ADC ENOB & RMS Noise

(
(
(
(
(
(7
(7
(
(9)16-bit Timer A
(
(
(
(
(
(
(
(

HYCON TECHNOLOGY

ENOB(RMS) with OSR/GAIN at A/D Clock=333Khz, VDDA=2.4V, VREF=1.2V

OSR 32 64 128 256 512 1024 | 2048 | 4096 | 8192 16384 32768
Max. Vin(mx)) Output rate(HZ2)
=0.9*VREF - 10417 | 5208 | 2604 | 1302 651 326 163 81 41 20 10
Gain | =| PGA | x| ADGN
+1080 1 = 1 x 1 12.5 15.0 16.6 17.3 17.7 18.1 18.7 19.2 19.6 20.3 20.7
+540 2 = 1 x 2 12.4 14.4 16.3 16.9 17.0 17.4 17.9 19.1 19.3 20.0 20.4
*135 4 = 1 x 4 12.2 14.6 16.1 16.6 16.9 17.2 17.9 18.8 19.4 19.8 20.3
+33.75 32 |= 8 x 4 12.2 13.7 15.1 15.6 16.1 16.5 17.0 17.7 18.1 18.6 19.1
+16.875 64 [=[ 16 [x 4 12.1 13.8 14.6 15.2 15.6 16.2 16.7 17.2 17.6 18.1 18.5
+11.25 9% |=[ 24 |x 4 12.1 13.4 14.4 14.8 15.4 15.9 16.4 16.9 17.4 17.9 18.3
+8.435 128 |=| 32 |x 4 12.0 13.3 14.1 14.7 15.1 15.6 16.1 16.6 17.1 17.6 18.1
(1) Max.Vin (mV) is the max. input voltage of single end to ground (VSS).
RMS Noise(uV) with OSR/GAIN at A/D Clock=333Khz, VDDA=2.4V, VREF=1.2V
Max. Vin{mV) OSR 32 64 128 256 512 1024 | 2048 | 4096 | 8192 16384 32768
ax. vin(m
=0.9*VREF Output rate(Hz) 10417 | 5208 | 2604 | 1302 651 326 163 81 41 20 10
Gain [ =| PGA | x| ADGN
+1080 1 = 1 X 1 426.3 71.0 233 | 1456 | 1092 | 8.29 5.72 3.98 2.95 1.89 1.410
+540 2 = 1 X 2 216.6 54.1 14.5 9.93 9.37 717 4.77 219 1.89 1.12 0.838
+135 4 = 1 X 4 129.5 235 8.5 6.04 4.85 4.02 2.46 1.29 0.89 0.65 0.455
+33.75 32 = 8 X 4 15.8 5.5 2.1 1.53 1.07 0.78 0.56 0.36 0.27 0.18 0.135
+16.875 64 |= 16 [x 4 8.5 2.6 15 0.99 0.75 0.51 0.36 0.26 0.19 0.13 0.098
+11.25 9% [=| 24 [x 4 5.9 23 1.2 0.85 0.59 0.41 0.30 0.21 0.14 0.10 0.078
+8.435 128 |=| 32 |x 4 4.6 1.9 11 0.7 0.52 0.37 0.27 0.19 0.14 0.10 0.068
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3. FRiEET

3.1. fEEEERAEA
{5 HY16F184 72 ADC 1£#fZ CCS801 CMOS Sensor {f§ Gas Sensor fEFREE -

HY16F184 gy ADC @B XaLt i = A E] AIOO/AIO1/AIO2/AI03- AIOOQ B AIO3 FEE&T
fAASiE RH EFEAY RH_Current EiR & EERIE » AIO1 B AIO2 51 RS E[HVERE
IEERIE - K73 RS EREAERSEH(100k~2M BRIE) » i1 ADC HIE ABEHIAKI RE 200k
BRI, PTRATE AIO2 By R A BIMER D & Stisid HY 16F 184 32 R2ROP {il—{& Unit Gain buffer
@t - B OPOI #ii- 2| ADC EfFIIASE5 I SR LU E S RIFRIFE SUER EE
FFHARANS AIO1 B2 AIO2 RYBIERRE » OIASZE TE 5 - TRIFERISEIAZSE TEG6 -

VDDA
R3
5m
\ HY16F184
OPOI
R2ROP
opPol_/
[ opol < / + o
% AAD24 o ]
1bit 3 32bit
ADGN X1 S >
PGA X1 = .
_ VREFx05 g |ADcoBt:0l
AIOT  \
RS
1ook~2m/g REFFh hREFN
0.1uF
| |
[
; ; vss VDDA ; ; vss
5 HY16F 184 ADC BiEsRE AlO2 £ AlO1
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VDDV VDDI8
R19
Eze Ezv
| VDD3V vDDI8 < i
OuF uF T T 2 Q
o = = . @ ~ @
3 = = s 8 5 S
| | | g U6
VDD3Y " N = g < @ IHY16F184 s w18V
2 3 g A o o PTLY
S 3
&) 2 3z 2s 1k ™
21 > > 2B s 2
00k ERe) ® X — 12
o X X o 1 ™ Faxesor
[ E I
RST g0 5 3 a1 VDDA
o= = A0 1uF
c31 O o gz
|3
100nF =5 % 5 100 2 3
a5 e .5M
= HY16F184 £33 g3 .
® 2 H A3 R A2
VPP 31 CRNS3 & % 25 100
VPP SDA 7/TCI2_7/RX_7ICK_4/PWML_7/INT2.5/LS XOUT/PT2.5 < ]:b_.qu
BST 2} PT4.0RST/NMI SCL_7ITCIL7/TX_7/CS_4/PWMO_T/INT2.4/LS_XINPT2.4 (adt—sET22
~ -
L0 Lo pr1.0/CHUINTLOPWMO_L/CS 1/TX /TCIL_1/SCL 1 x + s
PTLl PT1.1/CH2/INTL. /PWMI_1/CK_L/RX_/TCI2_1/SDA 1
BT12 3ol pr12/CHB/INTL2PWMO_2IMISO UITX 2ITCI1 2ISCL 2
LS el PTL3CLI/INTL3/PWML 2/MOS|_URX_2/TCI2_2/SDA 2 oPoLPT3.0 (B2 —ETE0 2 T
PTLd PT1.4/CL2/INTL.4/PWMO_3/CS_2/TX_3/TCI1_3/SCL_3 DAOIOPOZIPT3.1 (22 PT31 oL
L5 e pr15/CL3/INTLS/PWMI 3/CK_2/RX 3ITCI2 3/SDA 3 AOUPT32 (2l ET32
PTL8  Tol pr16/CLA/INTLEIPWMO_4/MISO 2/TX 4/TCI1_4/SCL_4 AosPT3 3 [ P8
PLr PTL 7/CNPOVINTL 7/PWML_ 4/MOSI_2/RX_4/TCI2_4/SDA 4 AOBIPT3.4 (ol SPT34
o
3
s i Ao7PT3s B I3
2 < =
S
% 2 o 8 8 &8 8 8 ¢
> o w o > < < < < o
& =] S Q 3 3 e S 129 18V 2
HYCON_LOGO - I I I RST A voosv | |
| vopa ol ¢of. .o ¢° EFO D3V 2  S—
o 3B 2 <ks3 < ECI 8 SA 13
uF NC EDIO SC
4 1y
15 5
c2|
1IInF Writer = IIC Connector

*
PWR POWER NET
a4 ool VUSB
ey D1 i
100F 2 UseP
IN4001
VDD3V vee °
T
B
VDD3V -
NI
A
LED
11
270
PWR PL
299
1 _
1.8V e 2 =
VDD3V e 3
SDA
fSoTm—
=5
6
= 1IC Connector OUTPUT
Ol«
18V 4 RST_R13 2l
1 N
2
UPL
3 oo IL
=
s
= IIC Connector top Board o~

5
RST 1
VDD3V 3
ECK 2
EDIO i
5
Writer
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FETHTA

(1)HY16F184 : BRI EIEELEE I\ EE%, 517 PWM #igjHE3EE CCS801 Gas Sensor
A9 PPM, RS, RH_Current &%} » W Hi%EE 12C @FHERERL -

(2)ADC : HY16F184 NiZ 2 $ELL NN 1851588% - BEZUAEIERTMS Gas sensor -V RS £
RH_Current F5% » MELLEN ERBREASRIZE -

(3)CCS801 Gas Sensor :FEERMAIEE - BEEARIETREELE - AEMAY RS EFHEEZE
ZRBEMORTEREEENAEMEERLE -

(4)NX2301 PMOS : It FZE(FRHREFER - B HY16F184 Y PWM 2R (i FERAEHIFER - 5
BRI ¥ Heater fINAEN(E - FARIRHE RS BERSENMINAE(E -

3.2. EREEERMA

ZIUAEE

T2 Fash

Timer AETEIFZ

ADC JrigralfE

. . f—ZTimer AHETEL #E AADCH B
ADC, Tﬁéinll;rc %};r{né)e,ll BPWM) TMA_Countf1 = #Eh & FEAERARIRSEARH_CurrentE5f}
R 01 CEE ;
| TMA_Count FEET 0085, FA0F
. ) o il Ky 70ms, FEEFBHRLADCE %15
| FFADC, Timer A, Timer B, 12C ADCHERE A

thEEL

i TMA_Countz [ #E 2008, K&IHF
HU#EPPM, RS, RH_Currentilfi H. R B5100ms, JHEEEEHPWM Off
FHT#I12C_Sendbuf

12C R

|
i
H,

TMA_Count%:Jréﬁu2074a§, K& %ﬁﬁuc‘éﬁl@%@z RIASKY
H%: Fiﬁ A%SOOms, JH:E%:{&PWM On, IQC_SendbufE'ﬂE\ /H’E%)T
3 H 35S Timer ASHEHEOmsBILG

8 Gas Sensor T\ IEE
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4. BURAIIR ARG

41, FEEUE

£ CPU 48R3 T4 2MHz BEA T {FEE VDD=3V, VDDA=2.4V, &/ PWM {§ PMOS £5
BE{ZE. PWM On §U8RHISERSRTIE 100ms » K57 CCS801 FINNZMFSRS » 244 PWM Off
ROFSRIA 548 400ms » L 500ms A— 1B HSEEA R ERRY BB PMOS » TELLISR AT
{SE|RIFEBAY 0.89mA -

4.2. ADC Raw Data Hi 12C @& T\

I12C Slave Address:0x20

12C Command:0x80
S+Addr+0x80+rS+(Addr+1)+CH1Data_L+CH1Data_M+CH1Data_H+CH2Data_L+CH2Dat
a_M+CH2Data_H+CH3Data_L+CH3Data_M+CH3Data_H+CH4Data_L+CH4Data_M+CH
4Data_H+P

S: Star; Addr: Slave address; rS: repeat start; P: stop.

CH1: RS By ADC RawData #&i8 ccsmox_set_data_iaq ETE &8 PPM

CH2: RS iy ADC RawData

CH3: RH_Current iifi#y ADC RawData

CH4: NC

L: ADC Low byte; M: ADC Middle byte; H: ADC High byte;

2B EIE BUE (Chx)H 8*3=24bit

Bit0 » #—7SERR - Bit0=0b » (KRB EEFX Bit0O=1b » (KRBFEX.

{EFA& ML Bit0=1b ¥ » EMSERIA B

Bit23 » #f—7 Sign bit >

Bit23=0b s {{FRI1EE]; Bit23=1b » {({FKEH

4.3. ADC Raw Data EHIEET TEIT T3

w1E Gas Sensor FT#iHRY ADC Raw Data ©]i%Ei8 12C TEIRNE R Y EH@HEEER - 15
BCHREREZETRY 12C 88 USB gytgizasfic S PC ikmAY GUI - QJLAMA3EIKFAY ADC Raw Data &
KIGET - SHEERIEEEET GUI I2/ERE » IASZUT
1.Connect : USB ;EZAARE » IR BIEFE EREZHET Connect » YIEERANIESE » BEET
control board connect fail
2.12C Slave addr: 78:%7% 0x20.
3.Chart: EB/RPO{E:&iERY Gas sensor fFIEER o
4.Scan: BIS:EENPO(E®ERY Gas sensor IRfEEHR] -
5.Save: FHIPU{E@EHY Gas sensor fRfEE R °

© 2015 HYCON Technology Corp Preliminary APD-HY16F016-V01 TC
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9 HY16F184 Gas Sensor £2 USB # |12C Board 1Ef2#Z{RE

Revision History n
chi  |cn2  |chs  |cn4 Chart ICh.ar:Al
ch Ch2
N S R S
] 0
Ch3 Ch4
" ORI SUNOR— 2 | USUUSS SRR
) o 0 4 5

I2C Slave addr. I20

© 2015 HYCON Technology Corp
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iE  GUI EiZZ CH1~CH3 fIERIE=E U NE » B8 PWM On g3 PWM Off BYEH%
500ms - FTLARESERKE 2 M1t GUI EEII—NERIAIEFT - CH1 WERSREBEE
PPM . & Gas Sensor ;2 BEAZIEONTAMTRERR - IABRERFIEBUEN S ELE)
CH2 f9& %A RS » —FH%AHY ADC Raw Data 2 2IRFEqy £FH » CH3 BA RH_Current &
#l » —FH%aHY ADC Raw data B 2IRFFIEHY R o

Revision History

Chi }c,ﬁ lCnB }cn& Chart ICnarcA}
chi
1,700,000
1,650,0004 ----
1,600,000 ----
z £ 1,550,000 -+
3 3
o o
45 1,500,000
2 2
£ o
S G 1,450,000} ----+
1,400,000
1,350,000
1,300,000
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 0 20 40 60 30 100 120 140 160 180 200 220 240 260 280 300
coun’ count
Ch4
310,560
310,540 ----3
310,5204--- {1
sts00fy i
310,480 L A - - 44 F1E----
£ 310450 £
3 3
5310‘440 5_1
@ 304201 -4~ o
© 310,400 ©
310,380 ----+
310,3601 -
310,340 4 -
310,320
0 20 40 60 80 100 120 140 160 130 200 220 240 280 280 300 0 20 40 B0 30 100 120 140 180 180 200 220 240 260 280 300
count count
I2C Slave addr. |20 [ Stop I Save

11 Gas Sensor H{ERIF{EO AT R B RHERY ADC Raw Data #{ &

EBEEEMARLEYEE Gas Sensor [x » T 2EFEEZ0 Gas Sesnor > T4
&% CH1 ) PPM i E & B B8 A8 182 » @S CH2 fY RS ADC Raw data & 218
FE NFE4REE CH3 §Y RH_Current ADC Raw data t1& 2IRFEEE NFE4REE (TS R EEERT Gas
Sensor Z & BIBIBEI{ETFEAREE
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5. Demo Code RIHRATEZ

#include "HY16F188.h"
#include "System.h"
#include "DrvGPIO.h"
#include "DrvI2C.h"
#include "DrvCLOCK.h"
#tinclude "my define.h"
#tinclude "ccs_types.h"
#tinclude "libCcsMox_v6.h"
#include "DrvADC.h"
#include "DrvTimer.h"
#include "stdlib.h"
#include "DrvPMU.h"
#include "DrvOP.h"

#include "DrvREG32.h"

typedef union _MCUSTATUS
{
char _byte;
struct
{
unsigned b_ADCdone:1;
unsigned b_TMAdone:1;
unsigned b_TMBdone:1;
unsigned b_TMC@done:1;
unsigned b_TMCldone:1;
unsigned b_RTCdone:1;
unsigned b_I2C_TxDone:1;
unsigned b_I2C_RxDone:1;
}s
} MCUSTATUS;

/* DEFINITIONS

© 2015 HYCON Technology Corp
www.hycontek.com
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//#define PWM_ADC_StartTime 207 //50ms Start measuring ADC
#define PWM_ADC_StartTime 290 //70ms Start measuring ADC
//#define PWM_ADC_StartTime 373 //90ms Start measuring ADC
#define PWM_Heater_FinishTime 414 //100ms

//#define PWM_Heater_FinishTime 621 //15@ms

//#define PWM_Heater_FinishTime 828 //200ms

#tdefine PWM_PeriodTime 2074 //500ms

t#tdefine I2CBufferSize 256

MCUSTATUS MCUSTATUSbits;

unsigned int TMA_Count;

unsigned char ADfinish;

unsigned char ADC_Count;

unsigned char I2C_Done;

char RS_LowByte, RH_LowByte, PPM_LowByte;

char RS_MiddleByte, RH_MiddleByte, PPM_MiddleByte;
char RS_HighByte, RH_HighByte, PPM_HighByte;

int RS,RH_Current;

int PPM;

int ADCData;

int i;

// Constants for I2C

unsigned char I2C_TARGET; // Target I2C slave address

unsigned char I2C_Sendbuf[I2CBufferSize];

unsigned char I2C_Recbuf[I2CBufferSize];

unsigned int DataTxLen,DataTxIndex,DataRxLen,DataRxIndex,EndFlag;

unsigned int GeneralFlag;

void Delay(unsigned int num);
void ADchange(void);
void InitalADC(void);

void HWI2C_INI(void);

© 2015 HYCON Technology Corp Preliminary
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/* ____________________________________________________________________________ */

/* Main Function */

/* ____________________________________________________________________________ */

int main(void)

{

struct CcsValue value = {{90,0},{0,0,0,0},0,0,0}; //Initial all data =0
for(i=0;i<=256;i++) //if 6=HY14E10 Test tool AP
{

I2C_Sendbuf[i]=0; //Initial I2C data buffer=0

I2C_Recbuf[i]=0; //Initial I2C data buffer=0

ADC_Count=0;

TMA_Count=0;

I2C_Done=0;

ADfinish=0;

RS_LowByte=0, RH_LowByte=0, PPM_LowByte=0;
RS_MiddleByte=0, RH_MiddleByte=0, PPM_MiddleByte=0;

RS_HighByte=0, RH_HighByte=0, PPM_HighByte=0;

HWI2C_INI();
InitalADC();

SYS_EnableGIE(7,0x3F); // Enable GIE(Global Interrupt)

DrvGPIO_Open(E_PT1,0x80,E_IO OUTPUT); //PT1.7 set Output, PWM1 Output pin

//DrvGPIO_Open(E_PT1,0x40,E_IO OUTPUT); //PT1.6 set Output, check ADC measure time

DrvTMBC_Clk_Source(9,0); //TimerB Clock enable HS_CK, PerScale=1

DrvTMB_Open(E_TMB_MODE®,E _TMB_NORMAL ,0x00c8); //TimerB overflow OXc8->PWM period ©xc8

DrvPWM1_Open(0,1,3); //PWM1 Enable, Port 1.7=PWMO1(Output PWM signal, PWM frequency=97us, Low=57us,
High=40us

DrvPWM_CountCondition(@xffff,0x0078); //To control PMOS, PWM1 Duty ©x78, PWM@ Duty
oxffff(PWMO No use)

DrvTMA_Open(3,0); //TimerA Overflow, TMA Speed, 250us

//3:taclk/16, if ENTAD=1, taclk=32

//@B:HS_CK
DrvTIMER_ClearIntFlag(E_TMA); //Clear Timer A interrupt flag
DrvTIMER_EnableInt(E_TMA); //Timer A interrupt enable

//Following to do Volatile Organic Compounds VOC calculation

© 2015 HYCON Technology Corp Preliminary APD-HY16F016-V01 TC
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struct CcsConf conf = { TYPE_VOC, sizeof(CCS_PROFILE_VOC), (uintptr_t)&CCS_PROFILE_VOC};

ccsmox_set_conf(CONF_SET_PROFILE, (uintptr_t)&conf, sizeof(conf));

while(1)
{
if(ADfinish==1)
{

ADfinish=0;
RH_Current=RH_Current>>(3); //RH{f{4Zchopper, fATLIZEA/8TIE.
value.ref.value = RS;
ccsmox_set_data_iaq( (uintptr_t)&value, sizeof(value) );

PPM=value.concentration & oxffff;

PPM_LowByte=(PPM << 1) & OxFF;
PPM_MiddleByte=(PPM >> 7) & OXFF;
PPM_HighByte=(PPM >> 15) & OXFF;
RS_LowByte=(RS >> @) & OxFF;
RS_MiddleByte=(RS >> 8) & OxFF;
RS_HighByte=(RS >> 16) & OxFF;
RH_LowByte=(RH_Current >> @) & OXFF;
RH_MiddleByte=(RH_Current >> 8) & OxFF;

RH_HighByte=(RH_Current >> 16) & OxFF;

I2C_Sendbuf[13]=PPM_LowByte;
I2C_Sendbuf[14]=PPM_MiddleByte;
I2C_Sendbuf[15]=PPM_HighByte;
I2C_Sendbuf[16]=RS_LowByte;
I2C_Sendbuf[17]=RS_MiddleByte;
I2C_Sendbuf[18]=RS_HighByte;
I2C_Sendbuf[19]=RH_LowByte;
I2C_Sendbuf[20]=RH_MiddleByte;
I2C_Sendbuf[21]=RH_HighByte;
I2C_Sendbuf[22]=0xff;
I2C_Sendbuf[23]=0xff;
I2C_Sendbuf[24]=0xff;

I2C_Done=1; //Enable I2C Slave data Buffer Update

}

return 0;

© 2015 HYCON Technology Corp Preliminary APD-HY16F016-V01 TC
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Hardware Communication Interrupt */

UART/SPI/I2C Interrupt Service Routines */

void HWO_ISR(void)

{

unsigned char I2C_Status;

if(DrvI2C_ReadIntFlag()==E_DRVI2C_INT) // Get I2C Interrupt Flag
{
I2C_Status=DrvI2C_GetStatusFlag(); // Get I2C Status Flag
switch(I2C_Status)
{
case 0x44: //SACTFlag+ACKFlag
{ //0wn slave A + W has been received. ACK has been transmitted.
DataRxIndex=0;
MCUSTATUSbits.b_I2C_RxDone=1;
DrvI2C_Ctrl(0,0,0,1); // Set ACK bit
break;
}
case 0x4C: //SACTFlag+DFFlag+ACKFlag
{ //Data byte has been received. ACK has been transmitted.
I2C_Recbuf[DataRxIndex]=DrvI2C_ReadData();
if(I2C_Recbuf[DataRxIndex]==0x80)
{
if(I2C_Done==1)
{

I2C_Sendbuf[1]=I2C_Sendbuf[13]|@x1; //bite=1b, new data
I2C_Sendbuf[2]=I2C_Sendbuf[14];
I2C_Sendbuf[3]=I2C_Sendbuf[15];
I2C_Sendbuf[4]=I2C_Sendbuf[16]|0x1; //bit@=1b, new data
I2C_Sendbuf[5]=I2C_Sendbuf[17];
I2C_Sendbuf[6]=I2C_Sendbuf[18];
I12C_Sendbuf[7]=I2C_Sendbuf[19]|@x1; //bit@=1b, new data
I2C_Sendbuf[8]=I2C_Sendbuf[20];
I2C_Sendbuf[9]=I2C_Sendbuf[21];
I2C_Sendbuf[10]=I2C_Sendbuf[22]|@x1; //bite=1b, new data

I2C_Sendbuf[11]=I2C_Sendbuf[23];

© 2015 HYCON Technology Corp Preliminary APD-HY16F016-V01 TC
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I2C_Sendbuf[12]=I2C_Sendbuf[24];
I2C_Done=0;
}

else

I2C_Sendbuf[1]=(I2C_Sendbuf[1]&OxFE); //bit@=eb, old data
I2C_Sendbuf[2]=I2C_Sendbuf[2];
I2C_Sendbuf[3]=I2C_Sendbuf[3];
I2C_Sendbuf[4]=(I2C_Sendbuf[4]&OxFE); //bit@=eb, old data
I2C_Sendbuf[5]=I2C_Sendbuf[5];
I2C_Sendbuf[6]=I2C_Sendbuf[6];
I2C_Sendbuf[7]=(I2C_Sendbuf[7]&@xFE); //bit@=eb, old data
I2C_Sendbuf[8]=I2C_Sendbuf[8];
I2C_Sendbuf[9]=I2C_Sendbuf[9];
I2C_Sendbuf[10]=(I2C_Sendbuf[10]&OxFE); //bite=0b, old data
I2C_Sendbuf[11]=I2C_Sendbuf[11];
I2C_Sendbuf[12]=I2C_Sendbuf[12];

}

DataRxIndex++;
DrvI2C_Ctrl(0,0,0,1); // Set ACK bit
break;

}

case 0x48: //SACTFlag+DFFlag

{ //Data byte has been received. NACK has been transmitted.
I2C_Recbuf[DataRxIndex++]=DrvI2C_ReadData();
DrvI2C_Ctrl(0,0,0,0); // Clear all I2C flag

break;

case Ox4A: // I2C General Call
{ //One data byte has been received. NACK has been transmitted
GeneralFlag=1;
DataRxIndex=0;
MCUSTATUSbits.b_I2C_ RxDone=1;
I2C_Recbuf[DataRxIndex++]=DrvI2C_ReadData();
DrvI2C_Ctrl(0,0,0,1); // Set ACK bit
break;

}

© 2015 HYCON Technology Corp Preliminary APD-HY16F016-V01 TC
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case Ox4E: // I2C General Call

{ //0One data byte has been received. ACK has been transmitted

GeneralFlag=1;

I2C_Recbuf[DataRxIndex++]=DrvI2C_ReadData();
DrvI2C_Ctrl(e,0,0,1); // Set ACK bit

break;

case 0x54: //SACTFlag+RWFlag+ACKFlag
{ //0wn slave A + R has been received. ACK has been transmitted.
MCUSTATUSbits.b_I2C_ TxDone=1;
DataTxIndex=0;
DataTxIndex++; //Robert Add, Read data index
DrvI2C_WriteData(I2C_Sendbuf[DataTxIndex++]); // Send Data to Master
DrvI2C_Ctrl(0,0,0,0); // Clear all I2C flag
break;
¥
case 0x55: //SACTFlag+RWFlag
{ //0wn slave A + R has been received. NACK has been transmitted.
DataTxIndex=0;
MCUSTATUSbits.b_I2C TxDone=1;
DrvI2C_WriteData(I2C_Sendbuf[DataTxIndex++]); // Send Data to Master
DrvI2C_Ctrl(0,0,0,0); // Clear all I2C flag
break;
¥
case Ox5C:

{ //Data byte has been transmitted. ACK has been transmitted.
DrvI2C_WriteData(I2C_Sendbuf[DataTxIndex++]); // Send Data to Master
DrvI2C_Ctrl(0,0,0,0); // Clear all I2C flag
break;

¥

case 0x58:

{ //Data byte has been transmitted. NACK has been received.
DataTxLen=DataTxIndex;
EndFlag=1;
DrvI2C_WriteData(0x80); // set MSB==High, NACK then STOP

DrvI2C_Ctrl(o0,0,0,0); // Clear all I2C flag

break;
I
case 0x30:
© 2015 HYCON Technology Corp Preliminary APD-HY16F016-V01_TC
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{ //A STOP has been received.
DataRxLen=DataRxIndex;
DataTxLen=DataTxIndex;

EndFlag=1;

DrvI2C_Ctrl(e,0,0,0); // Clear all I2C flag

break;
¥
default:
{
DataTxIndex=0;
DataRxIndex=0;

EndFlag=1;

DrvI2C_Ctrl(e,0,0,0); // Clear all I2C flag

break;
¥
}
DrvI2C_ClearEIRQ();

DrvI2C_ClearIntFlag(2); // Clear I2C Interrupt Flag(I2CIF)

}

if(DrvI2C_ReadIntFlag()==E_DRVI2C ERROR_INT) //Get I2C Error Interrupt Flag

{
EndFlag=1;

DrvI2C_ClearIRQ();

DrvI2C_ClearIntFlag(2); // Clear I2C Interrupt Flag(I2CEIF)

DrvI2C_Ctrl(o9,1,0,0); // I2C as master sends STOP signal

void HW1_ISR(void)
{
DrvTIMER_ClearIntFlag(E_TMA);

TMA_Count++;

//Clear TMA interrupt flag

HYGON

HYCON TECHNOLOGY

if(TMA_Count==PWM_ADC_StartTime) //If TMA count to PWM_ADC_StartTime, Start Measuring ADC

{
//DrvGPIO_SetPortBits(E_PT1,0x40);

//DrvGPIO_ClrPortBits(E_PT1,0x40);

DrvADC_Enable();

© 2015 HYCON Technology Corp
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DrvADC_CombFilter (ENABLE);

if(TMA_Count==PWM_Heater_FinishTime) //If TMA count to PWM Heater_ FinishTime, PT1.7 set High, PMOS
off
{
DrvPWM1_Close();

DrvGPIO_SetPortBits(E£_PT1,0x80); //PT1.7 set High, PMOS Off

if(TMA_Count>=PWM_PeriodTime) //If TMA count to PWM PeriodTime, repeat to do PWM output

{
TMA_Count=0; // Let TMA count=0=0ms,

DrvPWM1_Open(9,1,3); //(PWM output signal, PWM frequency=97us, Low=57us, High=40us

//PWM Output signal from the time ( ©@ms ~ PWM_Heater_FinishTime )

void HW2_ISR(void)
{

if(DrvADC_ReadIntFlag()) //:EHEIADCHHEIZRIZEEAT T

{
DrvADC_ClearIntFlag();
ADCData=DrvADC_GetConversionData()>>8; //get +/-23bit ADO
ADchange(); //get ADC data, RS and RH data
ADC_Count++;
if(ADC_Count>=9)
{
//I1f DrvADC_OSR(5), spend 44ms, (6):24ms, (7):12ms, (8):7.5ms
//DrvGPIO_SetPortBits(E_PT1,0x40); //check ADC Finish Time, PT1.6=high
//DrvGPIO_ClrPortBits(E_PT1,0x40); //check ADC Finish Time, PT1.6=low
ADC_Count=0;
}
}

© 2015 HYCON Technology Corp Preliminary APD-HY16F016-V01 TC
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void HW3_ISR(void)
{

void HW4_ISR(void)
{

void HW5_ISR(void)
{

void ADchange(void)

{
switch(ADC_Count)

{

case 0O:

RS=ADCData;

DrvADC_CombFilter(DISABLE);

DrvADC_SetADCInputChannel(ADC_Input AIOO,ADC_Input AIO3);

DrvADC_Gain(ADC_PGA _Disable,ADC_Gain_32);

© 2015 HYCON Technology Corp
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DrvADC_CombFilter (ENABLE);
RH_Current=0;

break;

case 1:

RH_Current=ADCData;

break;

case 2:

RH_Current+=ADCData;

break;

case 3:

RH_Current+=ADCData;

break;

case 4:

RH_Current+=ADCData;

DrvADC_CombFilter (DISABLE);
DrvADC_SetADCInputChannel(ADC_Input AIO3,ADC_Input AIO9);
DrvADC_CombFilter (ENABLE);

break;
case 5:
RH_Current-=ADCData;

break;

case 6:

© 2015 HYCON Technology Corp Preliminary APD-HY16F016-V01 TC
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{
RH_Current-=ADCData;
break;
}
case 7:
{
RH_Current-=ADCData;
break;
}
case 8:
{
RH_Current-=ADCData;
DrvADC_Disable();
DrvADC_CombFilter (DISABLE);
DrvADC_SetADCInputChannel(0OPO,ADC Input_AIO1);
DrvADC_Gain(ADC_PGA Disable,ADC_PGA Disable);
ADfinish=1;
break;
}

default:break;

}
}
/* ____________________________________________________________________ */
/* Hardware I2C Initial */
/* ____________________________________________________________________ */

void HWI2C_INI(void)
{

DrvI2C_SetIOPin(7); //Set I2C port, PT2.6=SCL, PT2.7=SDA

clk_ee=oxffel; //ENHAO=1

i2c_oo=oxffeoffeo;//0x41000//i2c off

i2c_14=0x00ffffff;//0x44014//Transmitter, Data Buffer=1

i2c_08=0xff200000; //0x41008, Set I2C CRG

© 2015 HYCON Technology Corp Preliminary APD-HY16F016-V01 TC
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i2c_0e=0xffooffol;//o0x41000//ok i2c enable

i2c_08=0xff04ff7f; //0x41008//12C Clock Control//Time-out Control Register

i2c_0c=0x00ff0020;//I12C slaver id_0=0x20
i2c_04=0xffff80;//0x41004//i2c slaver en
i2¢_0c=0x00000021;//slaver id_o
asm("NOP");

int_ee=oxff3effee; //I2CIE=1, I2CEIE

void InitalADC(void)

{

//Set ADC input pin
DrvADC_SetADCInputChannel(0OPO,ADC_Input AIO1); //Set the ADC positive=PT3.7/negative=AIO1 input

voltage source.

DrvADC_InputSwitch(OPEN); //ADC signal input (positive and negative) short(VISHR)
control.
DrvADC_RefInputShort(OPEN); //Set the ADC reference input (positive and negative)

short (VRSHR) control.

DrvADC_Gain(ADC_PGA_Disable,ADC_PGA Disable); //Input signal gain for modulator, Set the ADC Gain

1, PGA=1
DrvADC_DCoffset(0); //DC offset input voltage selection (VREF=REFP-REFN)
DrvADC_RefVoltage(VDDA,9); //Set the ADC reference voltage. (VDDA-VSSA)
DrvADC_FullRefRange(1); //Set the ADC full reference range select.

//0: Full reference range input
//1: 1/2 reference range input

//For CCS801 CMOS Sensor, ADC acquisition rate at least 1kHz

DrvADC_OSR(7); //7 : +256==1280sps

//DrvADC_OSR(8); //8:0SR=+128, Speed=2.56k sps

DrvADC_ClkEnable(0,1); //Setting ADC CLOCK ADCK=HS_CK/6 & Rising edge is high
//DrvADC_FastChopper(1l); //fast chopper enable

//Set VDDA voltage

DrvPMU_VDDA_LDO_Ctrl(E_LDO);
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DrvPMU_VDDA_Voltage(E_VDDA2 _4);

DrvPMU_BandgapEnable();
//DrvPMU_REFO_Enable();

DrvPMU_REFO_Disable();

DrvPMU_AnalogGround (ENABLE); //ADC analog ground source selection.
//1 :

Delay(1000);

//Set ADC interrupt
DrvADC_EnableInt();
DrvADC_ClearIntFlag();

//DrvADC_Enable();

DrvADC_CombFilter(ENABLE); //CombFilter open

//Set OPA input pin

DrvOP_Open();

DrvOP_PInput(©x01); //Selection the Rail-to-rail OPAMP positive input of AIO2

DrvOP_NInput(0x08); //Selection the Rail-to-rail OPAMP negative input of OPOI

//DrvOP_OPOoutEnable();

void Delay(unsigned int num)

{

for(;num>0;num--)

asm("NOP");

i i

HY16F184_ADC_Ga HY16F184_I12CTool
s_Sensor.zip VO0.1.zip
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6. 2EE

[1] http://www.hycontek.com/attachments/MSP/DS-HY16F188 TC.pdf, #LERRlE:
HY16F 188 Datasheet.

[2] http://www.hycontek.com/attachments/MSP/UG-HY16F188 TC.pdf, #LERF%
HY16F188 User Guide.

[3] http://www.ccmoss.com/products/ccs801, CCS801 CMOS Sensor Website.
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