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sEA

1. ABEN

BRIAIMEEARERO 2 AEE - 1k - HEMAZE  WERE - BEE - 1TEH
mER - AMNMRBER... 5 - THRBERAT - FERAIMNRRAREAT PN BE
EREHRARENERELSN... 5 - TANRRESTEAD - FESSRYER - BHRNESE
PEEE...5 -

HY16F3981 & R N &R A28 (Instrumentation Amplifier) 275 & & A FE i1 45 14 2
Sigma-delta 24 Bit ADC BB S EEMRE RS EIL HY16F3981 JEEEAR S @ ART
EUNERARUV)NERER - BEIKERADBAIMRADG - XX T#AFEH HY16F3981 & A
BB AL IMRECRIZR (IR Senson) e AL MR AR ER -

I
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2. [FIEERAR
2.1. fISMERRERN A

KA IMRBE REBERAIMREF RO ES
T4 9MF (Near Infra-red, NIR) ; 700~2,000nm
h 4T 9h 4R (Middle Infra-red, MIR) ; 3,000~5,000nm
=4I IME (Far Infra-red, FIR) ; 8,000~14,000nm

Light

i | SHF UHF VHF UKW KW MW LW ULW %
z T T T T T i T T I
01A 1A 1UA 100A Odp 1p 10y 100p Odem 1em 10cm 1m  10m 100m 1km 10km 100km
Wavelength
9
—
0.4 06 08 1 154 2 3 4 6 8 10 15 20 a0
Wavelength in pm

Infrared range used

1 RRIBEE - ALSMRE BRVE K KSR : 700nm~14000nm

2.2. BRNREARE

BB HAmT  ENERYEERE—RREAR  HAILBRYLATEZEZE R

* BE
SRS RRVERE - XAEBAN/NFEE —EREG - IEEERASRIEIZINESEE/) - 58
LT PN

Very good good incorrect

L

Zag‘%"‘t larger than Target smaller than
p spot
Target and
spot same size

2 HIRYMIWATZEESELH  GRIEABERZER
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2.3. BGAIZEEN

AIMREBREZR (R sensor) 7T
FAME N ETTEER - 2 5)% Thermopile & Thermistor - &+ UE

3 AlSMRImE B RS

Thermopile :
WL/ NER  HERERBZYRER Thermopile FIERIERERE((B)) - E#
BRATE 0.01CHUIBEE - EANER 25 C RIEFBEIRETL0.03CA - HA¥EEM
RIEFMANERRS - MESZREMTEEASEE - RFH IR Sensor &
Thermopile FEIBBEUF
V. = Kx[(T, +273.13)' — (T, + 273.13)']
=Kxf(T,T.) A1)
=Kx[f(T,T,)-f(T,.T

Vout : Thermopile it &

ref

K : Sensitivity of Thermopile
Tt : Target Temperature (C)

Ta : Ambient Temperature (C)

100
Temp
T
80 |
HIR0C
— 1B 25C
60 |
— % E37C
40 |,
2 1 0 1 2 3 4 5 6 7

BB (V)

4 Thermopile EEELRE 4R
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Good Thermopile EE LT M4
® Tt=Ta fi%, Vout=0

® KREH, FHERIEREMmNE
Thermistor :
WEELFTE 7 R MR T EE L (E) - FIRE IR sensor WENELE - fLLTTHE >

HERBNIRERE - BRAERENKEEM<0.05°C -
Thermistor FHEEE N T

1 1
R,(T) =Ry xe mznw Gz A(2)

Rin(T) : Thermistor Z{LEHE
B : Sensitivity of Thermistor
R2s : 25°C EFE1E

350

Resistance
(k)

[B 5 Thermistor EEPH #18 E 4R
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4. ZHIRR

F LI IMRERK 23 (IR Sensor) 4R E SRR RREURR - iR A EE B 5/ & B 5%
(uv) ZKHE HYCON B& Kk HY16F3981 £ RIFA 5% - HCEE B E I SRE L - B ~BEERE -
gD iERAINEERIGE - (WWFE 6)

ST A i i@tbi%%ﬁm—lf%cfﬁ%ﬂ%ﬁ%ﬁ—
vy IR SENSOR | mew R
GRRE) "| Tremonie " (e, Em® [ Car)

6 HY16F3981 AIMRERIzS=HIF R, HECBIEI{ SRR

HY16F3981 &K &N

HY16F3981
2*UART 32b SPI GPIO
Calendar,
Hardware RTC Clock System 4CH PWM
8KB Debug
SRAM Module
Andes E801
32-bit MCU Dower
64KB
Flash Management
LVD
Wa;gggog, 12b Resistance Rail to Rail
A/B/B2/C Ladder OPAMP
LCD Driver
4%32 or 630 24b ADC IA

7 HY16F3981 FEF & A 5 i [E
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(0L BRI & /O Andes 32 fiIyt CPU #%/0 ES0L EIEER -
(02)EBRIEFEEE 2.2~3.6VIRLE R ZFAMBERT) - LIK-40C~85C LIEREZE
(03)z1EIMAD 16MHz AR B E=a kA AR 16MHz S15E RC BiZ=s
(04)2 5L 1258 64K-Byte Flash ROM
(05)E G2 Ae 8K-Byte SRAM -
(06)#E7%A BOR and WDT If&E - TIBfLE CPU JE# -

(07)24-bit SHE#EE ZAADC AL EA 828
(ADC Clock=1MHz@30sps, gain=256 (IA*ADGN), IA HW Chopper On, 0.1uV input
RMS noise)

(7.1)AE IA (Instrumentation Amplifier), EAXEABKBZERSIE 32*8=256 EHK -
(7.2)RAERERAIZS TPS -
(08) W% 1 #H R2ROPA EE W AZS -

(09)NZ1EFE 12-bit Resistance Ladder(DAC) -
(10)16-bit Timer A
(11)16-bit Timer B/B2 HE PWM JE 2 EETNRE

(12)16-bit Timer C #2#HE &I Capture INHE
(13)TE 52 B A13BRH 32-bit SPI /JUART*2 148
(14)1F 58 RTC FFEETHRERE AR

(15)LCD §EEhiBE4H
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3. %#E%E

3.1. TEREERAR

HY16F3981 FEALIMR AR BAL RRERTERZES, ZAREBEWT

1. HW : HY16F3981 IR Demo Board.
2. FW : HY16F3981 IR Demo Code.
3. SW: HY16F3981-AM01-VOO(UART) GUI

N s = PC/NB
HY16F3981 AISMRBBMAAREEE oo,
HY16F3981-
HY16F3981 Thermistor  Brdige USB VOO(UART)
IR Demo Board UART2 | USB to UART
Thermopile Brdige USB

| S —— L
V003 PT22PT23VS8 O

—O'l-‘lj;i S D124p12751240

A18024 VO . -
HY16F 3981 IR Demo “Boafd

8 HY16F3981 4L 9MR A& & FR 75 2R 2R 8 [E
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HY16F3981 IR Demo Board TERE24REREMT

Thermistor & Thermopile
17
AN 41 DR U
AO1 2 Note : %11 % —{E4 pin connectorif; H ¥ Thermopilse sensor
s
- VDDA
4 HEADER r
U1 R9
300k
AIO3 2 RThGND 4 AlO7
A0 1|, ve L3 AIOL 102
Rf
Thermopile Sensor ==§_-';UF 100k
AlO3
AlOQ
Cc8 JAIO3
C5 ——0.1uF
——0.1uF
o7
AlO1
REFO  VSSA
R8
5 vDD18 VDDA REFO VDD3V
vasa Vss d1uF j—cs icz '
1uF 1uF gﬁm i0uF
E VSSA
BT &
vDD3V vDD3V
R11 R7
47k 100k
PT24
VDD3V RsT
R12
4.7k
1
PT2.5 + RST ——=c9
0.1uF
Note: PT2.4-PT2.5 5 FARLRCHA, WIEF Lt
= vas

9 HY16F3981 IR Demo Board &

HYGON

HYCON
U2
P24 1| ooy pras |28 PT25
PT23 2 | ooy prag |27 PT26
P22 3| o) 1oy 28 PT27
PT21 4] praq VDD3Y (22— vDD3Y
P20 S lemo RESET |24 RST
vDD18——8 | D18 Epio |22 EDIO
P72 7| oy ok |22 Eck
\/ss,Aqi8 vss PT3.0/AI08 |21 PT3.0
VDDA ———2{ VDDA PT3.1/DAO |20 FT3.1
AO3 10| 4ios Ao | 2_al04
A2 11| ios AGs |18 AIOS
AT 12§ pog PT3.4/AI08/LVDIN [T PT34
A0 13 1 oo PT3.5/AI07 |18 AIO7
PTS7 14 | p13.7/R2ROPO PT3BREFO 12—
REF!
HY16F3981
i) 14
n voosv [ voD3Y
VDD3V Pz PT27
VSS ] ; P21 g PT23 -] §
ves o 3 vss o 3
Power
UART UART
15 76
vopsv | P26 I,
P24 o o P27 J 4
Pos o 2 P3a o 2
VSS i SIENAD:
oc GPIO
n
RST1 [,
voDav | |
Ecki | 2
EDioT ] 2
5
I
= EDM
vEs
B 4 D yes dr
A= W) EIL$ E:S
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FETHNAE
(1))MCU:HY16F3981 - Andes 32-bit MCU Core + HYCON 24-bit ZAADC & IA+ MCU 64K
Flash
(2) J1 Port:3E 3 HY16F mini link - HY16F3981 12 3{ 5 S EAPRIE T -
(3) J3&J4 Port: A FIEERIFIRY Thermistor £2 Thermopile E1E7E %8 UART B2 UART2 & -
(4) J5&J6 Port : 1I2C&GPIO B#TEEBFR -
(5) J7 Port : &% Thermistor &1 Thermopile ER2S -
(6) J8 Port : FA PT3.1 BIAzf#zEHl - 52 —225E280 Thermistor & Thermopile E - PT3.1
=1 High/Low 24t - O ABRHE W L RPEA -
(7) RO D /2EH & RF£ZEMH | DBEERHER - T2E2ANREN Thermistor BEE
i e
(8){8 5L 28 Thermopile Sensor : AlO-Al1 3878 3% Thermopile - AI3-Al7 #8382 # Thermistor -

Thermistor EEFRE 8 :

VDDA

Sl+

Rf=100K HY16F3981 ADC

100nF

IAGS: OFF

Thermistor=100k ] ADGN: x1
Sl- VRGN: x¥2

L1
VR+ VR- Lﬁ

‘ VDDA ‘ ‘ vss ‘

internal internal

100nF

HY16F3981 B9 VDDA $ELLE R B 15 2.4V - &8 300k 7 /EE4H - OJE RF2SESEMH
100k £ Thermistor 848 100k FYEE [ K/\iZEHI7E ADC o] 2 HINE B SREE R - F A
Thermistor WEREERIBEHIRIZERE - Thermistor WEBE IR AL RF 2284 E’J
EEfEZREED - DAR % ADC £ 0 RF £ E[H 2 Thermistor EHA ADC RAW DATA 5t&

iz

ADC_RF_P = Al2-AI3

Comb Filter Reset
ADC_RF_N =AI3-Al2

fti ADC Chopper 1BR offset &M= EH
ADC_RF(100k)= (ADC_RF_P- ADC_RF_N)/2

© 2018 HYCON Technology Corp Preliminary APD-HY16F025-V01 TC
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Comb Filter Reset

ADC_RS_P=AI3-Al7

Comb Filter Reset

ADC_RS_N=AI7-Al3

fti ADC Chopper 1BR offset M EH

ADC_RS(Thermistor)=(ADC_RS_P- ADC_RS_N)/2

5:%Fl ADC_RF £2 ADC_RS fILbEREHERE - BAAEEESEELIEERE -

Thermopile NEREH :

OP_IPS<2:0>
AIO \L
00 JSI+
Al — o1 OP_INP OP_ON _!
REFO —| 10 + - |
2 ﬂ g NA 1 HY16F3981 ADC
S £ AIO s l
S 5 —1 00 ; IAGS: x32
FoAll - + OP_OP ADGN: x8
01 OF INN — | VRGN: x¥:
REFO 10 - Sl L L
REFO /f VR+ VR-
OP_INS<2:0>

‘ VDDA ‘ ‘ VSS
internal internal

AR fEFF 1A chopper on 2RIEEASRAIE - BRIFE—2 ADC ERE 24 Z21E 52 Chopper EIE
B ADC Ef, FTUAEBZEBEIZHI TR Chopper, E L Thermopile B9 ADC RAW
DATA ERIERBRELT -

ADC_TP=AI0-AI1 (IA chopper On)

{BZ7E IA chopper on RV IER T - IR ERIFATRIRRI S AP B8 10k BNl 275 ADC H
BERBNEBRE & 7 EKESEERFZERN Thermopile 8 - T ILIE AL IA Chopper Off
MR —EEELT  FEEBRBENANEIERM Chopper - 12 F FAERERIGEEE T

= -
ADC_TP_P=AIO-All

Comb Filter Reset

ADC_TP_N=AI1-AlO
ADC_TP=(ADC_TP_P-ADC_TP_N)/2, (1A chopper Off)

HMA ADC_TP, LB HERFNMNEEE - BIERMNEREW)ERUERLESE

B R -

© 2018 HYCON Technology Corp Preliminary APD-HY16F025-V01 TC
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3.2. HrBE:RAR

FW : HY16F3981 IR Demo Code ;72BN T

2RI » EHlThermopile/@i&i0
EXRELERRE

\

FEEVFERRAYRS_25CEE
TP_gain®RIEE

EREERIRKZAR

B

\

InitalClock&2
UART&UART2#)%a1E

\
= fThermistori@&E
EREHIBIERE

A

EUTEIOXAA

UART & UART2EH
Thermistorf
Thermopile
Bl

PUF % UART EEmfs

1. & UART B UART2 73 Bl Zl OXAA Z1&, SRMERIZEH Thermistor £2 Thermopile B
FIBE N2 Host I

2. UART 1 UART2 E#itE( command 80~

UART ModeO : 0xa9, 0xa2, 0x01, 0x0e, 0x01. RS resistance. unit : ohm
UART Model : 0xa9, Oxa2, 0x01, Ox0Oe, 0xOB. TH temperatur. Unit : temp
UART Mode2 : 0xa9, 0xa2, 0x01, 0x0e, O0x0OD. AIO3-AlO07 ADC Count
UART Cal Thermistor : 0xa9, 0xa2, 0x01, 0x0c, 0x05. Cal Thermistor

UART2 ModeO : 0xa9, Oxa2, 0x01, Oxe0, OxAl. TP voltage. unit : uv
UART2 Model : 0xa9, Oxa2, 0x01, Oxe0, OxAB. TP temperatur. Unit : temp
UART2 Mode2 : 0xa9, Oxa2, 0x01, Oxe0, OxAD. AIO0-AIO1 ADC Count
UART2 Cal Thermopile : 0xa9, 0xa2, 0x01, 0xc0O, OxA5. Cal Thermopile

© 2018 HYCON Technology Corp Preliminary APD-HY16F025-V01 TC
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4. GUI ERBE#R(E
4.1. TEREEIERAA

SW : HY16F3981-AMO01-VOO(UART) GUI - E#E FW :
HY16F3981 IR_DemoCode VOO f#FE.
UART f&#i Thermistor £ - UART2 {E&j Thermoile il - HY16F3981 IR Demo Board &
IRERERNTE -
FEARNXHER FTDI FT232R — %8 USB to UART Bridge £2 J3 Port E# 85
Thermistor Bl - @A O EIE 3.3V £ - EEM#4 HY16F3981 &/ - J4 port RI3ERE
25 __#H USB to UART Bridge B &3 Thermopile i -

© 2018 HYCON Technology Corp Preliminary APD-HY16F025-V01 TC
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4.2. BEEEETRAE

GUI BEESHEW TE - oJEFFHE Thermistor &2 Thermopile EMBEE R - BFER
EfE R BT -

5 HY16F3981-AMO1-VOD{UART) SR
Chl Ch2
ENOB bverage Max Min REMS Noise WEP Noise Free  Dafa Count ENOE Average Max Min RIS Noise VEP Noise Free  Data Count
2448 MGRIG 2469 2468 0367 1 30 25 0471 2430455 2432 2420 0722 3 IEXTCR
Sample point  ADChils ¥R YRON PGA  ADC gein RMSNois(uV) VPP (uV)  Semplepoint ADChits VR VRGN BG4 ADC gain RME NokemV) VPR (u¥)
02 - W . 24 - | =N =N - 1678 4578 1024 o« I - 24 v 1 -t -t - 330 13733
Chd oM Oz
COM pout
2469 — o T
Themisbr Baudsste
Tt :
9600 -
e =
1aee [0 |
2468 02468
2 F:
oo (B
046D —
+O024ED Clesx
002460
0249 —om
2467
0 5 10 15 20 25 T
COM port
243 —— Ch2 v .
i T}“"“”‘fg“"' Baulzste
2132 N it T
R +002429 -
002430 Open
I 243 2 3 % X i +EI.JJ§EEI
N 7 N\ / N /N 002431 [P ]
N\ / \ / \ 0 -
( 2430 - . v - 002430 Clear
NN\ i -
\\ /NS +002430 Quit
2429 A 2 I
] 5 10 15 20 CET
|

11 GUI HY16F3981-AMO01-VOO(UART)IE{EEH

JEE 1:FARL COM port FT¥FEZIRY COM port sEAEFHE ¥ FEZ Thermistor £
Thermopile #¥F&RY Port - IR BA - #EREEEEF ] EZ|MAH COM port - COM4 Z3&E

#%) UART - ¥']‘JZ§U Thermistor B3 - COM3 2:&# %] UART2 - ¥1/EZ2| Thermopile &% -
a- ? EEE (COM #F# LPT)
L "5 Silicon Labs CP210x USB to UART Bridge (COM3)
------ =" USB Serial F"n:nt ICDI‘-.-"M-]

l12 %%% EEET 227y COM Port AREE

© 2018 HYCON Technology Corp Preliminary APD-HY16F025-V01_TC
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4.3. ERASIEIEEREA
HY16F3981-AMO01-VOO(UART) GUI 73 Bl 2 f#t Thermistor E2 Thermopile 7835 1E 2 & A
@ Mode FHIERIEER - W1 FEPATR -

% HY16F3981-AMO1-VOOUART) (= E
Chl e
ENOB  Avemge  Max Mm  RMSNoie VPP Koxe Free  Data Count ENOB  Avemg  Max Min  RMSNoie VPP Noise Free  Data Comnt
A48 MBI I MBS 037 0 2 N WNGSS wn W 01 3 1845 2
Smgkpomt ADCHs VR VRN  POA  ADCgen RMSNoiw(aV) VIP(¥)  Swmpkpoit ADCH& VR VRGK  POA  ADC gin RMSNoie(sV) VEP (V)
04«2 28 <« 1 <1 <1 < 168 458 020 + B v 24 v 1 <1 <1 3% 1313

[E 13 Thermistor £2 Thermopile IR G Mode FIE T,
Thermistor(Chl) ILhgERER :
ModeO : #RBIEZIAY Thermistor EE8H. unit : ohm
Model :F& ORI 2 FIRY Thermistor IRIERE. unit : temp
Mode2 : #ER£HZIAY AIO3-AIO07 ADC Count. unit : Count
Cal Thermistor : & 1E Thermistor &fH. (iR IE)RE 25C)

Thermopile(Ch2) IhEEERHR
ModeO: -~ HIEZEIAY Thermopile EJE. unit : uV
Model:Z8 -~ RIEZEIAY Thermopile BERE. unit : temp
Mode2: 8~ &8I AIO0-AIO1 ADC Count. unit : Count
Cal Thermopile: #1E Thermopile & B. (SMEREN A B &)
SEWNE, FRAERBBERD, RE Thermistor £2 Thermopile # L{EAS Mode2, &
TomEE. BREE 2500 03K 25.00 E.

o) HYL6F3951-AMOL-VOOUART) o e
Chi
ENOB Average e Min RIS Noiss WEP Hois Free  Data Comnt ENDB Average e Min RIS Noise ¥EP Noise Free  Data Count
Sample podnt  ADC bits VR VRGN PGA ADC gain RMS Noiss(uV) VEP (u¥) Sample pomt  ADC bits VR VRGN PGA ADC gain RMS Noiss(uV) YEP (u¥)
w4 - ? .24 <1 1«1 - oM - B - 24 w1 w1 el
i [ boded | [ bodel | [ boded | [ Cel Thermistor | ([ Moded ) [ Model ] [ Moded ] [ Cal Themmopile |
! Chast | ChL c12
COM pout
2502 —cnt P T T
Thermistor Baudiate
Tnt:
9600 -
au o
Toms0 G
+HOOS02
o002
b
+o0z0e
+000E Clesx
OIS0
4 *mm
i
| 0 50 100 150 v
COM past
A chz COM3. -
VAN Teepse B
A AV A it [ —
v AV +O02HL
v \ AA 00242 O
LR ML
\ly ] ‘ T e
| i | L, soma0
1 00243 Cleax
7 P -
b
| e
2434
0 20 40 60 80 100 120 140 [l

14 Thermistor &% 1 Thermopile BE R ~RE (ENLE C)

© 2018 HYCON Technology Corp Preliminary APD-HY16F025-V01_TC
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ARy

SENTE, EHERERE

22 7F Thermistor E4

m & R AR E

o, FEFAl IR Sensor,
Thermop|le # T {ERS ModeO. Thermistor 4

HYGON
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SR

=EREEE.
BRREMEEEEANL ohm),

Z IR Sensor &

Thermopile BB FERERE(EN: uVv).
- HY16F3981-AMOL-VOO(UAR -
Chl Ch2
ENCE Average Meax Min RME Noise YEP Noise Free  Data Count ENOB Average Max Min RMS Noise VPP Nodse Free  Data Count
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5. Demo Code R1EEI1EZR

* Copyright (c) 2016-2026 HYCON Technology, Inc.

* All rights reserved.

* HYCON Technology <www.hycontek.com>

*

* HYCON reserves the right to amend this code without notice at any time.
* HYCON assumes no responsibility for any errors appeared in the code,
*and HYCON disclaims any express or implied warranty, relating to sale
* and/or use of this code including liability or warranties relating

* to fitness for a particular purpose, or infringement of any patent,

* copyright or other intellectual property right.

*

*

* Project Name : HY16F3981 IR_DemoCode V00

* IDE tooling : AndeSight C/C++ IDE, version: 2.1.1 Build ID : 201608241332
* Device Ver. :HY16F RDSp3 DeviceV0.2 crt0.o for HY16F3981 MCU.

* Library Ver. : 0.2

* MCU Device

* Description

* Created Date : 2018/9/11

* Created by : Robert.Wang

*

* Program Description:

* Thermistor(RS) : AIO3-AlO7, min=97k, typ=100k, max=103k
* RF : AlIO2-AIO3, 100k

* Thermopile(TP) : AIO0-AlO1

* Environment Range(Thermistor) : 16~35C

* Target Range(Thermopile) : 0~50C

******************************************************************************/

#include "DrvCLOCK.h"
#include "my define.h"
#include "DrvREG32.h"
#include "SpecialMacro.h"
#include "HY16F3981.h"
#include "System.h"
#include "DrvADC.h"
#include "DrvPMU.Q"
#include "DrvIA.h"
#include "DrvGPIO.h"
#include "DrvUART.h"
#include "DrvFlash.h"

S
/* STRUCTURES
| F e e
| F e e
volatile typedef union _MCUSTATUS
{

char _byte;

struct

{
© 2018 HYCON Technology Corp Preliminary
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unsigned b_ADCdone:1;
unsigned b_TMAdone:1;
unsigned b_TMBdone:1;
unsigned b_RTCdone:1;
unsigned b_UART_TxDone:1,;
unsigned b_UART_RxDone:1;
unsigned b_UART2_TxDone:1;
unsigned b_UART2_RxDone:1;
5
} MCUSTATUS;

volatile typedef union _PTINTSTATUS
{
char _byte;
struct
{
unsigned b_PTINTOdone:1;
unsigned b_PTINT1done:1;
unsigned b_PTINT2done:1;
unsigned b_PTINT3done:1;
unsigned b_PTINT4done:1;
unsigned b_PTINT5done:1;
unsigned b_PTINT6Done:1;
unsigned b_PTINT7Done:1;

} PTINTSTATUS:

[[#define HAO_2MHZ
/[#define HAO_4MHZ
#define HAO_10MHZ
Il#define HAO_16MHZ

[l#define IA_chopper_ON
#define IA_chopper_OFF

#define HSRC //Internal HAO

//UART, Thermistor

#define UART_PORT E_PT2
#define UART_TXD BITO
#define UART_RXD BIT1
#define Uart_RX_BufferSize 16
#define Uart_TX_BufferSize 16

//[UART2, Thermopile

#define UART2_PORT E_PT2
#define UART2_TXD BIT2

#define UART2_RXD BIT3

#define Uart2_RX_BufferSize 16
#define Uart2_TX_BufferSize 16
/I#define UART_AUTOBAUDRATE

/* Global CONSTANTS
MCUSTATUS MCUSTATUSDhits;
float RS_25C;

© 2018 HYCON Technology Corp
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float RF_25C;

float RS_measure;

float RS_kth;

float ADC_RF, ADC_RS;

float ADC_RF_P, ADC_RS P;

float ADC_RF_N, ADC_RS_N;

float Target voltage;

int TP_gain;

int ADC_TP_P, ADC_TP_N;

int ADC_TP;

int ADCData;

int ADCDatal;

int ADCData?;

int TP_voltage;

int TH_temperature,J_voltage;

int TP_temperature;

unsigned char display_count;

unsigned char display_count2;

unsigned char UartRxBuffer[Uart_ RX_BufferSize]={0},UartTxBuffer[Uart_TX_ BufferSize]={0};
unsigned char UartTxIndex,UartTxLength,UartRxIndex,UartRxLength;
unsigned char Uart2RxBuffer[Uart2_ RX_BufferSize]={0},Uart2TxBuffer[Uart2_TX_ BufferSize]={0};
unsigned char Uart2TxIndex,Uart2TxLength,Uart2RxIndex,Uart2RxLength;
unsigned char UART_command[3]=

{
0xa9,0xa2,0x01

/[UART ModeO : 0xa9, 0xa2, 0x01, 0x0e, 0x01. RS resistance. unit : ohm
//UART Model : 0xa9, 0xa2, 0x01, 0x0e, Ox0B. TH temperatur. Unit : temp
/I[UART Mode2 : 0xa9, 0xa2, 0x01, 0x0e, 0xOD. AlO3-AlO07 ADC Count
/I[UART Cal Thermistor : 0xa9, 0xa2, 0x01, 0xOc, 0x05. Cal Thermistor

//[UART2 ModeO : 0xa9, Oxa2, 0x01, Oxe0, OxAl. TP voltage. unit : uv
//[UART2 Model : 0xa9, 0xa2, 0x01, Oxe0, OxAB. TP temperatur. Unit : temp
//JUART2 Mode2 : 0xa9, 0xa2, 0x01, 0xe0, OxAD. AIO0-AIO1 ADC Count
//[UART2 Cal Thermopile : Oxa9, 0xa2, 0x01, 0xc0, OxA5. Cal Thermopile

/IThermistor

[lunit : temperature
int TH[20]={
16,17,18,19,20,
21,22,23,24,25,
26,27,28,29,30,
31,32,33,34,35

3

/[Thermistor

/lunit : ohm

int TH_ohm[20]={
148766,142183,135936,130012,124400,
119038,113928,109059,104420,100000,
95788,91775,87950,84305,30830,
77517,74357,71342,68466,65720

h

/[Thermopile

[/lunit ; temperature
int TP[51]={
0,1,2,34,
5,6,7,8,9,
10,11,12,13,14,
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15,16,17,18,19,
20,21,22,23,24,
25,26,27,28,29,
30,31,32,33,34,
35,36,37,38,39,
40,41,42,43,44,
45,46,47,48,49,
5

h

[[Thermopile

/lunit : uVv

/IOTP-638D2, absolute 25C table
int TP_V[51]={

5,78,151,226,302, /10~4C
380,456,535,614,693, /15~9C
775,856,938,1022,1105, //10~14C
1191,1277,1363,1451,1539, //15~19C
1628,1722,1815,1909,2003, 1120~24C
2097,2191,2285,2379,2473, 1125~29C
2567,2665,2765,2865,2966, /130~34C
3067,3170,3273,3378,3483, /135~39C
3590,3696,3804,3912,4022, /140~44C
4132,4243,4355,4468,4582, /145~49C
4697 1150C

k

/*

/[Thermopile

[lunit : uVv

//OTP-638D2, absolute OC table

int TP_V[51]={

0,75,150,226,303, //0~4C
381,460,540,620,702, 1/5~9C
784,867,952,1037,1124, //10~14C
1211,1299,1390,1482,1575, //15~19C
1672,1757,1842,1927,2012, //20~24C
2097,2182,2267,2353,2438, //25~29C
2524,2628,2736,2837,2942, //30~34C
3045,3149,3253,3359,3466, //35~39C
3574,3681,3788,3897,4006, //40~44C
4116,4227,4340,4453,4566, [/45~49C
4681} 1/50C

*/

unsigned char ACK_KEY,ACK_KEY2;

/* ____________________________________________________________________________ */
/* Data Flash */
/* ____________________________________________________________________________ */

/[Default calibration data RS_25C and TP_gain
const unsigned char DefaultData[8] __attribute__ ((section ("DATA_EAREQ"))) =

{

OxE8, 0x7A, 0x01, 0x00, //97000=0x17AES8, Default calibration data RS_25C=97000

0x70, 0x00, 0x00, 0x00, //112=0x70, TP_gain, Default calibration data TP_gain=112, calibration at 4mV
(gain=256, VRGN=1/2, OSR=32768)

h
/* ____________________________________________________________________________ */
/* Function PROTOTYPES */
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void Delay(unsigned int num);

void InitalClock(void);

void InitalUart(void);

void InitalUart2(void);

void Inital_GPIO(void);

void Inital_ ADC_TH(void);

void Inital ADC_TP(void);

void Calibrate_ ADC_TH(void);

void Calibrate_ ADC_TP(void); //input 4mV on AIO-All
void Measure_ ADC_TH(void);

void Measure_ ADC_TP(void);

void Temptable_TH(void);

void Temptable_TP(void);

void Cold_Junction(void);

void SendUART (int data);

void SendUART2(int data);

void InitalUart_AutoBaudRate(void);
unsigned int Handshake(void);

unsigned char ISP_UART_Read(unsigned char* ptr_data, unsigned int count);
void ISP_UART_Write(unsigned char* ptr_data, unsigned int count);
| % o L L L e e e e e e eieeeioooo-

int main(void)

{

/IACK_KEY & ACK_KEY2
ACK_KEY=0;
ACK_KEY2=0;

//Read Calibration data RS_25C and TP_gain
unsigned char index=0;

unsigned int BufferRx[32];
for(index=0;index<32;index++)

BufferRx[index]=0xFFFFFFFF; /to set BufferRx[0]=0xFFFFFFFF....BufferRx[31]=0xFFFFFFFF

}

ReadPage(0xF000,BufferRx); //Read BufferRx to make sure BurnPage data
RS_25C=BufferRx[0]; /IRead calibration data RS_25C
TP_gain=BufferRx[1]; /[Read calibration data TP_gain

/lInitial variable

display_count=0;

display_count2=0;

RF_25C=100000; /[Assume RF=100k

[nitial 1P
InitalClock();

#if defined(UART_AUTOBAUDRATE)
InitalUart_AutoBaudRate();

InitalUart2();

#else
InitalUart();

InitalUart2();

#endif
MCUSTATUSDiIts.b_UART_TxDone=ENABLE;
MCUSTATUSDits.b_UART2_TxDone=ENABLE;
DrvGPIO_Open(E_PT3,0x02,E_IO_OUTPUT);
DrvGPIO_ClIrPortBits(E_PT3,0x02);
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SYS_EnableGIE(4,0x3FF);

for(UartRxLength=0;UartRxLength<=Uart_RX_BufferSize;UartRxLength++)

{
UartRxBuffer[UartRxLength]=0;
UartRxIndex=0;

}

for(Uart2RxLength=0;Uart2RxLength<=Uart2_RX_BufferSize;Uart2RxLength++)

{
Uart2RxBuffer[Uart2RxLength]=0;

Uart2RxIndex=0;
}

while(1)
{

DrvGPIO_SetPortBits(E_PT3,0x02);
[IThermistor
Inital_ ADC_THY();

Measure_ADC_THY(); /IADC raw count to R, get RS_measure and RS_kth
(unit:R)

Temptable_TH(); /IR to T, get TH_temperature

Cold_Junction(); /[T to V, get J_voltage

/[Thermopile
Inital_ADC_TP();

Measure_ADC_TP(); /IADC raw count to V, get TP_voltage=Thermopile
measure voltage( unit :uV)

Target_voltage=TP_voltage+J_voltage; /[Target_voltage=TP_voltage+J voltage

Temptable_TP(); /IV to T, get TP_temperature Tempurature

DrvGPIO_ClrPortBits(E_PT3,0x02);

/[Case if UART receive == OxAA
if(UartRxBuffer[0]==0xAA)

ACK_KEY=1,;
for(UartRxLength=0;UartRxLength<=Uart_RX_BufferSize;UartRxLength++)
{
UartRxBuffer[UartRxLength]=0;
UartRxIndex=0;
}
}

/ICase if UART receive == ModeO
/I0xa9, 0xa2, 0x01, 0x0e, 0x01
if

(

(UartRxBuffer[4]==0x01) &&

(UartRxBuffer[3]==0x0e && UartRxBuffer[2]==UART_command[2]) &&
(UartRxBuffer[1]J==UART_command[1] && UartRxBuffer[0]==UART_command[0])

)

{
display_count=0;
for(UartRxLength=0;UartRxLength<=Uart RX_BufferSize;UartRxLength++)
UartRxBuffer[UartRxLength]=0;
UartRxIndex=0;
© 2018 HYCON Technology Corp Preliminary APD-HY16F025-V01_TC
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}
}

/ICase if UART receive == Model
/I0xa9, 0Oxa2, 0x01, Ox0e, Ox0OB
if
(
(UartRxBuffer[4]==0x0B) &&
(UartRxBuffer[3]==0x0e && UartRxBuffer[2]==UART_command[2]) &&
(VartRxBuffer[1]==UART_command[1] && UartRxBuffer[0]==UART_command][0])

)

display_count=1;
for(UartRxLength=0;UartRxLength<=Uart_RX_BufferSize;UartRxLength++)

{

UartRxBuffer[UartRxLength]=0;
UartRxIndex=0;

}
}

/ICase if UART receive == Mode2
/I0xa9, 0xa2, 0x01, 0x0e, 0xOD
if

(

(UartRxBuffer[4]==0x0D) &&

(UartRxBuffer[3]==0x0e && UartRxBuffer[2]==UART_command[2]) &&
(UartRxBuffer[1]J==UART_command[1] && UartRxBuffer[0]==UART_command][0])

)

display_count=2;
for(UartRxLength=0;UartRxLength<=Uart RX_BufferSize;UartRxLength++)
{
UartRxBuffer[UartRxLength]=0;
UartRxIndex=0;
}
}

/[Case if UART receive == Cal Thermistor
//0xa9, Oxa2, 0x01, 0x0c, 0x05
if
(
(UartRxBuffer[4]==0x05) &&
(UartRxBuffer[3]==0x0c && UartRxBuffer[2]==UART_command[2]) &&
(UartRxBuffer[1]==UART_command[1] && UartRxBuffer[0]==UART_command[0])

)

Inital_ADC_TH();
Calibrate_ ADC_TH();
SYS_DisableGIE();
DrvFlash_Burn_Word(0xF000,0x2000,RS_25C);
Delay(100000);
SYS_EnableGIE(4,0x3FF);
for(UartRxLength=0;UartRxLength<=Uart RX_BufferSize;UartRxLength++)

UartRxBuffer[UartRxLength]=0;
UartRxIndex=0;
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/ICase if UART2 receive == OxAA

if(Uart2RxBuffer[0]==0xAA)

{
ACK_KEY2=1;
for(Uart2RxLength=0;Uart2RxLength<=Uart2_RX_BufferSize;Uart2RxLength++)

Uart2RxBuffer[Uart2RxLength]=0;
Uart2RxIndex=0;
}
}

/ICase if UART2 receive == ModeO
/I Oxa9, Oxa2, 0x01, Oxe0, OxAl
if

(

(Uart2RxBuffer[4]==0xAl) &&

(Uart2RxBuffer[3]==0xe0 && Uart2RxBuffer[2]==UART_command[2]) &&
(Uart2RxBuffer[1]==UART_command[1] && Uart2RxBuffer[0]J==UART_command[0])

)

display_count2=0;
for(Uart2RxLength=0;Uart2RxLength<=Uart2_RX_BufferSize;Uart2RxLength++)

{

Uart2RxBuffer[lUart2RxLength]=0;
Uart2RxIndex=0;

}
}

/ICase if UART2 receive == Model
/I0xa9, 0xa2, 0x01, O0xe0, OXAB

if
(
(Uart2RxBuffer[4]==0xAB) &&
(Vart2RxBuffer[3]==0xe0 && Uart2RxBuffer[2]==UART_command[2]) &&
(Uart2RxBuffer[1]J==UART_command[1] && Uart2RxBuffer[0]==UART_command[0])

)

display_count2=1;
for(Uart2RxLength=0;Uart2RxLength<=Uart2_RX_BufferSize;Uart2RxLength++)

{

Uart2RxBuffer[Uart2RxLength]=0;
Uart2RxIndex=0;
}
}

/ICase if UART2 receive == Mode2
/I0xa9, Oxa2, 0x01, Oxe0, OxAD
if

(

(Uart2RxBuffer[4]==0xAD) &&

(Uart2RxBuffer[3]==0xe0 && Uart2RxBuffer[2]==UART_command[2]) &&
(Uart2RxBuffer[1]==UART_command[1] && Uart2RxBuffer[0]==UART_command[0])

)

display_count2=2;
for(Uart2RxLength=0;Uart2RxLength<=Uart2_RX_BufferSize;Uart2RxLength++)

{

Uart2RxBuffer[lUart2RxLength]=0;
Uart2RxIndex=0;
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/ICase if UART2 receive == Cal Thermopile

/I0xa9, Oxa2, 0x01, Oxc0, OXA5
if

(

(Uart2RxBuffer[4]==0xA5) &&

(Vart2RxBuffer[3]==0xc0 && Uart2RxBuffer[2]==UART_command[2]) &&
(Uart2RxBuffer[1]==UART_command[1] && Uart2RxBuffer[0]==UART_command[0])

)

Inital_ADC_TP();
Calibrate_ ADC_TP();
SYS_DisableGIE();

DrvFlash_Burn_Word(0xF004,0x2000,TP_gain);

Delay(100000);
SYS_EnableGIE(4,0x3FF);

for(Uart2RxLength=0;Uart2RxLength<=Uart2_RX_BufferSize;Uart2RxLength++)

Uart2RxBuffer[lUart2RxLength]=0;
Uart2RxIndex=0;
}
}

if(ACK_KEY==1)

{
//UART ModeO
if(display_count==0)

DrvADC_Disablelnt();
SendUART(RS_measure);
DrvADC_Enablelnt();

}

//UART Model

if(display_count==1)

DrvADC_Disablelnt();
SendUART(TH_temperature);
DrvADC_Enablelnt();

}

//UART Mode2

if(display_count==2)

DrvADC_Disablelnt();
SendUART(ADC_RF);
DrvADC_Enablelnt();
}
}

if(ACK_KEY2==1)

{
//UART2 ModeO
if(display_count2==0)

DrvADC_Disablelnt();
SendUART2(TP_voltage);
DrvADC_Enablelnt();

}
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/IUART2 Model
if(display_count2==1)

DrvADC_Disablelnt();
SendUART2(TP_temperature); /TP temperatur. Unit : temp
DrvADC_Enablelnt();

}

/[UART2 Mode?2

if(display_count2==2)

DrvADC_Disablelnt();
SendUART2(ADC_TP); /IAIO0-AIO1 ADC Count
DrvADC_Enablelint();

}

} /while(1) end

}
/* ________________________________________________________________________________________ */
/* Function Name: HWO_ISR() */
/* Description : I2C/UART/SPI interrupt Service Routine (HWDO). */
/* Arguments : None. */
/* Return Value : None. */
/* Remark : */
/* _______________________________________________________________________________________ */
void HWO_ISR(void)
{
if(DrvUART_GetRxFlag())
{
UartRxBuffer[UartRxIndex]=DrvUART_Read();
UartRxIndex++;
if(UartRxIndex>=Uart_RX_BufferSize)
{
UartRxIndex=0;
MCUSTATUSDits.b_UART_RxDone=ENABLE;
}
DrvUART_CIrRxFlag();
}

if(DrvUART _GetTxFlag())
if(MCUSTATUSDits.b_ UART_TxDone==DISABLE)

DrvUART_Write(UartTxBuffer[UartTxIndex++]);
DrvUART_CIrTxFlag();
if(UartTxIndex>=UartTxLength)

DrvUART_EnableInt(ENABLE,ENABLE); //ENABLE UART Tx Interrupt, ENABLE UART Rx
Interrupt

MCUSTATUSbits.b_ UART_TxDone=ENABLE;

UartTxIndex=0;

}

}
if(MCUSTATUSDits.b_UART_TxDone==ENABLE)
{
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DrvUART_Enableint(DISABLE,ENABLE); //DISABLE UART Tx Interrupt, ENABLE UART Rx

Interrupt
DrvUART_CIrTxFlag();
}
}
}
/* ___________________________________________________________________________________________________________ */
/* Function Name: HW1 ISR() */
/* Description : WDT & RTC & Timer A/B/C interrupt Service Routine (HW1). */
/* Arguments : None. */
/* Return Value : None. */
/[* Remark : */
/* ___________________________________________________________________________________________________________ */
void HW1_ISR(void)
{
}
/* __________________________________________________________________________________________________________ */
/* Function Name: HW2 ISR() */
/[* Description : ADC interrupt Service Routine (HW2). */
/* Arguments : None. */
/[* Return Value : None. */
/[* Remark : */
/* ___________________________________________________________________________________________________________ */

void HW2_ISR(void)
if(DrvADC_ReadIntFlag()) //Read ADC Flag

ADCData=DrvADC_GetConversionData()>>12; //@ ADC get 20bit, +/- 19bit
MCUSTATUSbits.b_ ADCdone=1;

}

}

/* ____________________________________________________________________________________________________________ */
/* Function Name: HW4_ISR() */
[* Description : PT3 interrupt Service Routine (HW4). */
/* Arguments : None. */
/* Return Value : None. */
/[* Remark : */
e e e e e = */
void HW4_ISR(void)

{

}

/* ____________________________________________________________________________________________________________ */
/* Function Name: HW5_ ISR() */
/* Description : PT2 interrupt Service Routine (HW5). */
/* Arguments : None. */
/* Return Value : None. */
/[* Remark : */
/* ____________________________________________________________________________________________________________ */
void HW5_ISR(void)

{

}

/* ___________________________________________________________________________________________________________ */
/[* Function Name: HW7_ISR() */
/[* Description : UARTZ2 interrupt Service Routine (HW7). */
/* Arguments : None. */
/* Return Value : None. */
/[* Remark : */
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void HW7_ISR(void)
{

if(DrvUART2_GetRxFlag())

{
Uart2RxBuffer[Uart2RxIndex]=DrvUART2_Read();

Uart2RxIndex++;
if(Uart2RxIndex>=Uart2_RX_BufferSize)

{
Uart2RxIndex=0;

MCUSTATUSDits.b_ UART2_RxDone=ENABLE;

DrvUART2_CIrRxFlag();
}

if(DrvUART2_GetTxFlag())
if(MCUSTATUSbits.b_UART2_TxDone==DISABLE)

DrvUART2_Write(Uart2TxBuffer[Uart2TxIndex++]);
DrvUART2_CIrTxFlag();
if(Uart2TxIndex>=Uart2TxLength)

DrvUART2_Enableint(ENABLE,ENABLE); //ENABLE UART2 Tx Interrupt, ENABLE UART2 Rx
Interrupt

MCUSTATUSDits.b_ UART2_TxDone=ENABLE;

Uart2TxIndex=0;

}
}
if(MCUSTATUSDits.b_ UART2_TxDone==ENABLE)
{
DrvUART2_Enablelnt(DISABLE,ENABLE); //DISABLE UART2 Tx Interrupt, ENABLE UART2 Rx
Interrupt
DrvUART2_CIrTxFlag();
}
}

}
LU */
/* Function Name: HW8 ISR() */
/* Description : TMB2 interrupt Service Routine (HWS8). */
/* Arguments : None. */
/* Return Value : None. */
/[* Remark : */
/* ___________________________________________________________________________________________________________ */
void HW8_ISR(void)
{
}
% o o e oo */
/[* Function Name: HW9_ISR() */
/[* Description : OPA interrupt Service Routine (HW?9). */
/* Arguments : None. */
/* Return Value : None. */
/* Remark : */
/* ____________________________________________________________________________ */
void HW9_ISR(void)
{
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}

/* ____________________________________________________________________________ */
/* Function Name: tlb_exception_handler() */
/* Description Exception Service Routines. */
/* Arguments : None. */
/* Return Value : None. */
/* Remark : */
/* ____________________________________________________________________________ */
void tlb_exception_handler()

{

long long Exception_link_pointer_temp, Exception_link_pointer;
Exception_link_pointer_temp=0, Exception_link_pointer=0;

1B AT 2 81 Exception_link_pointer 32 £ # A expection T2 T0ER
asm volatile("add %0, %1, $Ip":"=&r"(Exception_link_pointer):"r"(Exception_link_pointer_temp));

int Exception_ITYPE;

Exception_ITYPE=0;

AN BT LU ITYPE(ir6) BRIt B Fea PR HEI C IRIZD.

asm volatile("mfsr %0,$ITYPE":"=&r"(Exception_ITYPE)); /ITYPE E R FHELE] Exception_ITYPE.

while(1);
}
/* ____________________________________________________________________________ */
/* Software Delay Subroutines */
/* ____________________________________________________________________________ */

void Delay(unsigned int num)

for(;num>0;num--)

asm("NOP");

}

2 */
/* Function Name: Inital ADC_TH() */
/[* Description ADC thermistor channel Initialization Subroutines. */
/* Arguments : None. */
/* Return Value : None. */
/* Remark : */
/* ____________________________________________________________________________ */
void Inital_ ADC_TH(void)

{

/iSet ADC Clock
#if defined(HAO_2MHZ)

DrvCLOCK_EnableHighOSC(E_INTERNAL,10);
DrvCLOCK_SelectlHOSC(0);
DrvADC_CIlkEnable(2);

#endif

#if defined(HAO_4MHZ)
DrvCLOCK_EnableHighOSC(E_INTERNAL,10);
DrvCLOCK_SelectlHOSC(2);
DrvADC_CIkEnable(2);

#endif

#if defined(HAO_10MHZ)
DrvCLOCK_EnableHighOSC(E_INTERNAL,10);
DrvCLOCK_SelectlHOSC(2);
DrvADC_CIkEnable(3);

#endif

#if defined(HAO_16MHZ)

© 2018 HYCON Technology Corp
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DrvCLOCK_EnableHighOSC(E_INTERNAL,10); //Select HSRC

DrvCLOCK_SelectlHOSC(3); //Select internal 16MHZ=HS_CK

DrvADC_CIkEnable(4); //Setting ADC CLOCK ADCK=HS_CK/16
#endif

//Set VDDA voltage

DrvPMU_VDDA_LDO_Ctrl(E_LDO);

DrvPMU_VDDA Voltage(E_VDDA2_4);

DrvPMU_BandgapEnable();

DrvPMU_REFO_Enable();

Delay(0x1000);

DrvPMU_AnalogGround(ENABLE); /IADC analog ground source selection.

//1 : Enable buffer and use internal source(need to

work with ADC)

/ISet ADC input pin
DrvADC_SetADClInputChannel(ADC_Input_AIO3,ADC_Input_AlO7); //Set the ADC positive/negative input
voltage source.

DrvADC_ InputSwitch(OPEN); /IADC signal input (positive and negative) short(VISHR)
control.
DrvADC_ ReflnputShort(OPEN); //Set the ADC reference input (positive and negative)

short(VRSHR) control.
DrvADC_ADGain(0);

DrvADC_DCoffset(0); //IDC offset input voltage selection (VREF=REFP-REFN)
DrvADC_RefVoltage(0,0); //Set the ADC reference voltage. VDDA-VSSA
DrvADC_FullRefRange(1); //Set the ADC full reference range select.
DrvADC_OSR(2); 112 : 120sps

/ISet ADC interrupt
DrvADC_Enablelnt();
DrvADC_Enable();

DrvADC_CombFilter(ENABLE); /[Enable comb filter

}

/* ____________________________________________________________________________ */
/* Function Name: Calibrate_ ADC_TH() */
/* Description : ADC thermistor channel calibration. */
/* Arguments : None. */
/* Return Value : None. */
/* Remark : */
/* ____________________________________________________________________________ */
void Calibrate_ ADC_TH(void)

{

DrvADC_SetADClInputChannel(ADC_Input_AIO3,ADC_Input_AlQ7);
DrvADC_CombFilter(DISABLE);

DrvADC_CombFilter(ENABLE);

MCUSTATUSDbits.b_ ADCdone=0;

while(MCUSTATUSDbits.b_ ADCdone==0);

ADC_RS_P=ADCData;

MCUSTATUSDbits.b_ ADCdone=0;

DrvADC_SetADClInputChannel(ADC_Input_AlO7,ADC_Input_AIO3);
DrvADC_CombFilter(DISABLE);

DrvADC_CombFilter(ENABLE);

MCUSTATUSbits.b_ ADCdone=0;

while(MCUSTATUSDbits.b_ ADCdone==0);

ADC_RS_N=ADCData,;

MCUSTATUSDbits.b_ ADCdone=0;
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}

/*
/*
/*
/*
/*
/*
/*

ADC_RS=(ADC_RS_P-ADC_RS_N)/2; //get ADC Raw count on Thermistor(RS)

DrvADC_SetADClInputChannel(ADC_Input_AlO2,ADC_Input_AIO3);
DrvADC_CombFilter(DISABLE);

DrvADC_CombFilter(ENABLE);

MCUSTATUSDbits.b_ADCdone=0;

while(MCUSTATUSDbits.b_ ADCdone==0);

ADC_RF_P=ADCData,;

MCUSTATUSbits.b_ ADCdone=0;

DrvADC_SetADClInputChannel(ADC_Input_AIO3,ADC_Input_AlQO2);
DrvADC_CombFilter(DISABLE);

DrvADC_CombFilter(ENABLE);

MCUSTATUSDits.b_ ADCdone=0;

while(MCUSTATUSbits.b_ ADCdone==0);

ADC_RF_N=ADCData;

MCUSTATUSDbits.b_ADCdone=0;

ADC_RF=(ADC_RF_P-ADC_RS N)/2; /lget ADC Raw count on RF

RS_25C = (ADC_RS*RF_25C)/ADC_RF;

Function Name: Measure_ADC_TH()

Description : ADC thermistor channel measurement.
Arguments : None.

Return Value : None.

Remark :

void Measure_ ADC_TH(void)

{

DrvADC_SetADClInputChannel(ADC_Input_AIO3,ADC_Input_AlQ7);
DrvADC_CombFilter(DISABLE);

DrvADC_CombFilter(ENABLE);

MCUSTATUSDbits.b_ ADCdone=0;

while(MCUSTATUSDbits.b_ ADCdone==0);

ADC_RS_P=ADCData;

MCUSTATUSDbits.b_ ADCdone=0;

DrvADC_SetADClInputChannel(ADC_Input_AlO7,ADC_Input_AlO3);
DrvADC_CombFilter(DISABLE);

DrvADC_CombFilter(ENABLE);

MCUSTATUSbits.b_ ADCdone=0;

while(MCUSTATUSDbits.b_ ADCdone==0);

ADC_RS_N=ADCDatsa;

MCUSTATUSDbits.b_ ADCdone=0;

ADC_RS=(ADC_RS_P-ADC_RS N)/2; //get ADC Raw count on Thermistor(RS)

DrvADC_SetADClInputChannel(ADC_Input_AlO2,ADC_Input_AIO3);
DrvADC_CombFilter(DISABLE);

DrvADC_CombFilter(ENABLE);

MCUSTATUSDbits.b_ADCdone=0;

while(MCUSTATUSDbits.b_ ADCdone==0);

ADC_RF_P=ADCData;

MCUSTATUSbits.b_ ADCdone=0;

DrvADC_SetADClInputChannel(ADC_Input_AIO3,ADC_Input_AlQ2);

© 2018 HYCON Technology Corp Preliminary
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DrvADC_CombFilter(DISABLE);
DrvADC_CombFilter(ENABLE);
MCUSTATUSDbits.b_ADCdone=0;
while(MCUSTATUSbits.b_ADCdone==0);
ADC_RF_N=ADCData;
MCUSTATUSDbits.b_ADCdone=0;

ADC_RF=(ADC_RF_P-ADC_RS N)/2; //lget ADC Raw counton RF

RS _measure=(ADC_RS*RF_25C)/ADC_RF;
RS_kth = RS_measure*RF_25C/RS_25C;

}

/* ____________________________________________________________________________ */
/* Function Name: Inital_ADC_TP() */
/* Description ADC Thermopile Initialization Subroutines. */
/* Arguments : None. */
/* Return Value : None. */
/* Remark : */
/* ____________________________________________________________________________ */

void Inital_ ADC_TP(void)

//Set ADC Clock

#if defined(HAO_2MHZ)
DrvCLOCK_EnableHighOSC(E_INTERNAL,10);
DrvCLOCK_SelectiHOSC(0);
DrvADC_CIlkEnable(2);

#endif

#if defined(HAO_4MHZ)
DrvCLOCK_EnableHighOSC(E_INTERNAL,10);
DrvCLOCK_SelectiHOSC(1);
DrvADC_CIkEnable(2);

#endif

#if defined(HAO_10MH2Z)
DrvCLOCK_EnableHighOSC(E_INTERNAL,10);
DrvCLOCK_SelectlHOSC(2);
DrvADC_CIkEnable(3);

#endif

#if defined(HAO_16MHZ)
DrvCLOCK_EnableHighOSC(E_INTERNAL,10);
DrvCLOCK_SelectlHOSC(3);
DrvADC_CIlkEnable(4);

#endif

//Set VDDA voltage
DrvPMU_VDDA_LDO_Ctrl(E_LDO);
DrvPMU_VDDA_Voltage(E_VDDA2_4);
DrvPMU_BandgapEnable();
DrvPMU_REFO_Enable();
Delay(0x1000);
DrvPMU_AnalogGround(ENABLE);

work with ADC)

#if defined(IA_chopper_OFF)
/ISet ADC input pin
DrvADC_SetADClInputChannel(OP_OP,OP_ON);
DrvADC_InputSwitch(OPEN);

control.

© 2018 HYCON Technology Corp
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/[Select HSRC
/ISelect internal 2MHZ=HS_CK
//Setting ADC CLOCK ADCK=HS_CK/4

/ISelect HSRC
//Select internal AMHZ=HS_CK
/[Setting ADC CLOCK ADCK=HS_CK/4

//Select HSRC
/ISelect internal 10MHZ=HS_CK
/ISetting ADC CLOCK ADCK=HS_CK/8

//Select HSRC
/[Select internal 16MHZ=HS CK
//Setting ADC CLOCK ADCK=HS_CK/16

/IADC analog ground source selection.

/[1 : Enable buffer and use internal source(need to

//Set the ADC positive/negative input voltage source.
/IADC signal input (positive and negative) short(VISHR)
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DrvADC_ReflnputShort(OPEN); //Set the ADC reference input (positive and negative)
short(VRSHR) control.

DrvADC_ADGain(7); //ADC gain=8

DrvADC_DCoffset(0); /IDC offset input voltage selection (VREF=REFP-REFN)

DrvADC_RefVoltage(0,0); //Set the ADC reference voltage. VDDA-VSSA

DrvADC_FullRefRange(1); //Set the ADC full reference range select.

/10: Full reference range input
/I1: 1/2 reference range input

DrvADC_OSR(2); /12 : 120sps

/ISet IA

DrvIA_SetlAlnputChannel(IA_Input_AIOO,IA_Input_AlO1); //ADC positive=AlO0, negative=AlO1
DrvlA_IAGain(lA_IAGain_32); /A gain=32
DrviA_IACHM(IA_IACHM_NoChopper); //IA Chopper OFF

DrvlA_IAIS(0); /lInput control=open

DrviA_ENIA(0); /IDisable 1A

DrvIA_ENIA(L);

/ISet ADC interrupt

DrvADC_Enablelnt();

DrvADC_Enable();

DrvADC_CombFilter(ENABLE);
#endif

#if defined(lA_chopper_ON)
//Set ADC input pin
DrvADC_SetADClInputChannel(OP_OP,OP_ON);
DrvADC_InputSwitch(OPEN);
control.
DrvADC_ReflnputShort(OPEN);
short(VRSHR) control.
DrvADC_ADGain(7);
DrvADC_DCoffset(0);
(VREF=REFP-REFN)
DrvADC_RefVoltage(0,0);
DrvADC_FullRefRange(1);

DrvADC_OSR(0);

/IEnable comb filter

//Set the ADC positive/negative input voltage source.
/IADC signal input (positive and negative) short(VISHR)

//Set the ADC reference input (positive and negative)

//ADC gain=8
/IDC offset input voltage selection

//Set the ADC reference voltage. VDDA-VSSA
//Set the ADC full reference range select.

//0: Full reference range input

/11: 1/2 reference range input

/I0 : OSR=32768

/ISet IA

DrvlA_SetlAlnputChannel(lA_Input_AIOQ,IA_Input_AIO1); //ADC positive=AlO0, negative=AlO1
DrvlA_IAGain(lA_IAGain_32); /lIA Gain=32

DrvlA_IACHM(IA_IACHM_Both); //IA Chopper On

DrvlA_IAIS(0); /lInput control=open

DrvIA_ENIA(0); /IDisable 1A

DrvlIA_ENIA(1); //[Enable IA

//Set ADC interrupt
DrvADC_Enablelnt();
DrvADC_Enable();

DrvADC_CombFilter(ENABLE); /[Enable comb filter

#endif

}

/* ____________________________________________________________________________ */
/* Function Name: Measure_ADC_TP() */
/* Description : ADC Thermopile measurement. */
/* Arguments : None. */
/* Return Value : None. */
/* Remark : */
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void Measure_ADC_TP(void)
{

#if defined(1A_chopper_OFF)
/Ipositive measure
DrvlA_SetlAlnputChannel(lA_Input_AIOQ,IA_Input_AIO1);
DrvADC_CombFilter(DISABLE);
DrvADC_CombFilter(ENABLE);
MCUSTATUSDbits.b_ ADCdone=0;
while(MCUSTATUSDbits.b_ ADCdone==0);
ADC_TP_P=ADCData;
MCUSTATUSDits.b_ ADCdone=0;
/Inegative measure
DrvlA_SetlAlnputChannel(lA_Input_AIO1,lA_Input_AIOOQ);
DrvADC_CombFilter(DISABLE);
DrvADC_CombFilter(ENABLE);
MCUSTATUSDbits.b_ADCdone=0;
while(MCUSTATUSDbits.b_ ADCdone==0);
ADC_TP_N=ADCData;
MCUSTATUSbits.b_ ADCdone=0;
ADC_TP=(ADC_TP_P-ADC_TP_N)/2;
TP_voltage=(ADC_TP_P-ADC_TP_N)/2/TP_gain;

#endif

#if defined(lA_chopper_ON)
MCUSTATUSDbits.b_ADCdone=0;
while(MCUSTATUSbits.b_ ADCdone==0);
ADC_TP=ADCData;
TP_voltage=ADCData/TP_gain;
MCUSTATUSbits.b_ ADCdone=0;

#endif

}

/* ____________________________________________________________________________ */
/* Function Name: Calibrate_ ADC_TP() */
/[* Description : */
[* Arguments : None. */
/* Return Value : None. */
/* Remark : */
/* ____________________________________________________________________________ */
void Calibrate_ ADC_TP(void)

{

#if defined(IA_chopper_OFF)
DrvIlA_SetlAlnputChannel(IA_Input_AIOO,IA_Input_AlO1);
DrvADC_CombFilter(DISABLE);
DrvADC_CombFilter(ENABLE);

MCUSTATUSDbits.b_ ADCdone=0;
while(MCUSTATUSbits.b_ ADCdone==0);
ADC_TP_P=ADCData;
MCUSTATUSbits.b_ ADCdone=0;
DrvlA_SetlAlnputChannel(lA_Input_AIO1,IA_Input_AIOOQ);
DrvADC_CombFilter(DISABLE);
DrvADC_CombFilter(ENABLE);
MCUSTATUSDbits.b_ ADCdone=0;
while(MCUSTATUSDbits.b_ ADCdone==0);
ADC_TP_N=ADCData;
MCUSTATUSDbits.b_ ADCdone=0;
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ADC_TP=(ADC_TP_P-ADC_TP_N)/2;
TP_gain=(ADC_TP_P-ADC_TP_N)/2/4000; //4mV=4000, assume ADC count=0 at OmV, calibration at 4mV
#endif

#if defined(1A_chopper_ON)
MCUSTATUSDbits.b_ADCdone=0;
while(MCUSTATUSDbits.b_ ADCdone==0);
ADC_TP=ADCData;
TP_gain=ADCData/4000;
MCUSTATUSDbits.b_ ADCdone=0;

#endif

}

/* ____________________________________________________________________________ */
/* Function Name: Temptable_ TH() */
/[* Description : Thermistor temperature table searching */
/* Arguments : None. */
/* Return Value : None. */
/* Remark : */
/* ____________________________________________________________________________ */
void Temptable_TH(void)

{

float countl;
float tempH,tempL;
char count2;
unsigned char a=0;
unsigned char b=0;
unsigned char max=19,min=0;
a=(max+min)/2;
b=a+1;
while(1)
{
tempH=TH_ohm[a+1];
tempL=TH_ohmJa];
if(RS_kth>tempH&&RS _kth<=tempL)
break;
else
{
b=b/2;
if(b==0)
b=1;
if(RS_kth>templL)
a=a-b;
else if(RS_kth<=tempH)
a=atb;
if(@a<min||a>max)
break;

iount1=(tempL-tempH)/100; /INote : /100 RFEmIER: 2 E 73 A% 100 PEEL, countl &S
—FEREE R/

count2=(RS_kth-tempL)/count; llcount2 RNERBHHIBERZ D

TH_temperature=TH[a]*100-count2; /INote : *100 L ERmMifERL 273 Ak 100 PEEL, 1 E0EA(E
A F=/NHEEMAL

if(a==255) /la=a-b, but a=0 and b=1, a will be 255

(TH_temperature=TH[min]*100); /lto show TH[min]
if(@>max && al=255)
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(TH_temperature=TH[max]*100-count2);  //to show TH[max]

}
/* ____________________________________________________________________________ */
/* Function Name: Temptable_TP() */
/[* Description : Thermopile temperature table searching */
/* Arguments : None. */
/* Return Value : None. */
/* Remark : */
/* ____________________________________________________________________________ */
void Temptable_TP(void)
{
float countl;
float tempH,tempL;
char count?;
unsigned char a=0;
unsigned char b=0;
unsigned char max=50,min=0;
a=(max+min)/2;
b=a+1;
while(1)
{
tempH=TP_V[a+1];
tempL=TP_V[a];
if(Target_voltage<tempH&&Target_voltage>=tempL)
break;
else
{
b=b/2;
if(b==0)
b=1;
if(Target_voltage<tempL)
a=a-b;
else if(Target_voltage>=tempH)
a=atb;
if(@a<min||a>max)
break;
}
}
countl=(tempH-tempL)/100;
count2=(Target_voltage-tempL)/countl;
TP_temperature=TP[a]*100+count2+6; //+6=rounding
if(@==255) lla=a-b, but a=0 and b=1, a will be 255
(TP_temperature=TP[min]*100); /Ito show TP[min]
if(a>max && al=255)
(TP_temperature=TP[max]*100); /lto show TP[max]
}
2 */
/* Function Name: Cold_Junction() */
/[* Description */
/* Arguments : None. */
/* Return Value : None. */
/* Remark : */
/* ____________________________________________________________________________ */
void Cold_Junction(void)
{
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/*
/*
/*
/*
/*
/*
/*

{

int tempH,tempL;
float Temp_remain;
unsigned char a=0;
unsigned char b=0;
unsigned char max=50,min=0;
a=(max+min)/2;
b=a+1;
while(1)
{
tempH=TP[a+1];
tempL=TP[a];

if((TH_temperature/100)<tempH&&(TH_temperature/100)>=tempL)

break;
else
{
b=b/2;
if(b==0)
b=1;
if((TH_temperature/100)<tempL)
a=a-b;

else if((TH_temperature/100)>=tempH)

a=a+b;
if(@a<min||a>max)
break;
}
}

Temp_remain=(TH_temperature%100)*(TP_V[a+1]-TP_V[a])/100;

J_voltage=TP_V[a]+Temp_remain;
if(@a==255)

(J_voltage=TP_V[min));

if@>max && al=255)
(J_voltage=TP_V[max]+Temp_remain);

HYGON
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/la=a-b, but a=0 and b=1, a will be 255

/lto show TP_V[min]

/Ito show TP_V[max]

____________________________________________________________________________ *

Function Name: InitalClock()

Description : CLOCK Initial Subroutines.

Arguments : None.
Return Value : None.
Remark :

*/
*/
*/
*/
*/

_______________ . _____________________________________________________________*/
void InitalClock(void)

#if defined(HSRC)

#if defined(HAO_2MHZ)

/IClock INIT 2MHZ
DrvCLOCK_EnableHighOSC(E_INTERNAL,10);
DrvCLOCK_SelectiHOSC(0);
DrvCLOCK_SelectMCUClock(0,0);
DrvCLOCK_CalibrateHAO(0);

#endif

#if defined(HAO_4MHZ)

/[Clock INIT 4MHZ
DrvCLOCK_EnableHighOSC(E_INTERNAL,10);
DrvCLOCK_SelectlHOSC(2);
DrvCLOCK_SelectMCUCIlock(0,0);
DrvCLOCK_CalibrateHAO(1);

#endif

© 2018 HYCON Technology Corp
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/ISelect HSRC
/ISelect internal 2MHZ

/ICPU CLOCK IS 'hs_ck/1'

/ICalibration 1.843MHz

/ISelect HSRC
//Select internal 4AMHZ

/ICPU CLOCK IS 'hs_ck/1'

/ICalibration 4.147MHz
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#if defined(HAO_10MHZ)
/IClock INIT 10MHZ

DrvCLOCK_EnableHighOSC(E_INTERNAL,10); //Select HSRC
DrvCLOCK_SelectlHOSC(2); //Select internal 10MHZ
DrvCLOCK_SelectMCUCIlock(0,0); /ICPU CLOCK IS 'hs_ck/1'
DrvCLOCK_CalibrateHAO(2); /[Calibration 9.216MHz
#endif

#if defined(HAO_16MHZ)
/IClock INIT 16MHZ

DrvCLOCK_EnableHighOSC(E_INTERNAL,10); //Select HSRC

DrvCLOCK_SelectlHOSC(3); //Select internal 16MHZ

DrvCLOCK_SelectMCUCIlock(0,0); /ICPU CLOCK IS 'hs_ck/1'

DrvCLOCK_CalibrateHAO(3); /[Calibration 15.667MHz

#endif
#endif
}
/* ____________________________________________________________________________ */
/* Function Name: InitalUart() */
/[* Description : UART Initial Subroutines. */
/* Arguments : None. */
/* Return Value : None. */
/* Remark : */
/* ____________________________________________________________________________ */
void InitalUart(void)
{
#if defined(HSRC)

DrvUART_CIkEnable(1,0); /IChoose the internal HAO as clock source

#if defined(HAO_2MHZ)

DrvUART_Open(1843,B9600,DRVUART_PARITY_NONE,DRVUART_DATABITS_8,DRVUART_STOPBITS
_1,2);

#endif

#if defined(HAO_4MHZ)

DrvUART_Open(4147,B9600,DRVUART_PARITY_NONE,DRVUART _DATABITS_8,DRVUART_STOPBITS
_1,2);

#endif

#if defined(HAO_10MHZ)

DrvUART_Open(9216,B9600,DRVUART_PARITY_NONE,DRVUART_DATABITS_8,DRVUART_STOPBITS
_1,2);

#endif

#if defined(HAO_16MHZ)

DrvUART_Open(15667,B9600,DRVUART_PARITY_NONE,DRVUART_DATABITS_8,DRVUART_STOPBIT
S_1,2),

#endif
#endif

/11843 : oscillator frequency 2MHz Unit After Calibration HAO = 1843kHz
/14147 : oscillator frequency 4MHz Unit After Calibration HAO = 4147kHz
/19216 : oscillator frequency 10MHz Unit After Calibration HAO = 9216kHz
/115667 : oscillator frequency 16MHz Unit After Calibration HAO = 15667kHz
/INone parity

//8 data bits.

/12 : Port 2.0 =TX, Port 2.1 =RX
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DrvGPIO_Open(UART_PORT,UART_TXD,E_IO_OUTPUT);
DrvGPIO_Open(UART_PORT,UART_RXD,E_IO_INPUT);
DrvGPIO_Open(UART_PORT,UART_RXD|UART_TXD,E_IO_PullHigh);
DrvGPIO_ClkGenerator(E_ HS CK,1);

DrvUART_Enableint(ENABLE,ENABLE); //Enable UART Tx Interrupt, Enable UART Rx Interrupt
DrvUART _Disable_AutoBaudrate();

DrvUART _Close();

DrvUART_Enable();

}
/* ____________________________________________________________________________ */
/* Function Name: InitalUart2() */
[* Description : UART2 Initial Subroutines. */
/* Arguments : None. */
/* Return Value : None. */
/* Remark : */
/* ____________________________________________________________________________ */
void InitalUart2(void)
{
#if defined(HSRC)

DrvUART?2_ClkEnable(1,0); /IChoose the internal HAO as clock source

#if defined(HAO_2MHZ)

DrvUART2_Open(1843,B9600,DRVUART_PARITY_NONE,DRVUART_DATABITS_8 DRVUART_STOPBIT
S 1,2);

#endif

#if defined(HAO_4MHZ)

DrvUART2_Open(4147,B9600,DRVUART_PARITY_NONE,DRVUART_DATABITS_8,DRVUART_STOPBIT
S_1,2);

#endif

#if defined(HAO_10MHZ)

DrvUART2_Open(9216,B9600,DRVUART_PARITY_NONE,DRVUART_DATABITS_8,DRVUART_STOPBIT
S_1,2),

#endif

#if defined(HAO_16MHZ)

DrvUART2_Open(15667,89600,DRVUART_PARITY_NONE,DRVUART_DATABITS_8,DRVUART_STOPBI
TS 1,2);
#endif
#endif
/11843 : oscillator frequency 4MHz Unit After Calibration HAO = 1843kHz
/14147 : oscillator frequency 4MHz Unit After Calibration HAO = 4147kHz
/19216 : oscillator frequency 4MHz Unit After Calibration HAO = 9216kHz
/115667 : oscillator frequency 4MHz Unit After Calibration HAO = 15667kHz
//None parity
/18 data bits.
/12 : Port 2.2 =TX, Port 2.3 =RX
DrvGPIO_Open(UART2_PORT,UART2_TXD,E_IO_OUTPUT);
DrvGPIO_Open(UART2_PORT,UART2_RXD,E_IO_INPUT);
DrvGPIO_Open(UART2_PORT,UART2_RXD|UART2_TXD,E_IO_PullHigh);
DrvUART2_EnableIint(ENABLE,ENABLE); //ENABLE UART2 Tx Interrupt, ENABLE UART2 RXx Interrupt
DrvUART2_Disable_AutoBaudrate();
DrvUART2_Close();
DrvUART2_Enable();

/ K o o o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e * /
© 2018 HYCON Technology Corp Preliminary APD-HY16F025-V01_TC
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/*
/*
/*
/*
/*
/*

Function Name: void SendUART(int data)
Description : UART send data.
Arguments : None.

Return Value : None.

Remark :

void SendUART (int data)

{

ADCDatal=data;
if((ADCDatal<0)||(ADCDatal>0x80000000)) // plus-minus sign judgment
{

ADCDatal=~ADCDatal,;
ADCDatal++;
UartTxBuffer[0]="-";
}

else

UartTxBuffer[0]="+";
}
UartTxBuffer[6]=ADCDatal1%210 | '0'; //unit
ADCDatal=ADCDatal/10;
UartTxBuffer[5]=ADCDatal1%10 | '0'; //ten
ADCDatal=ADCDatal/10;
UartTxBuffer[4]=ADCDatal%210 | '0'; //hundred
ADCDatal=ADCDatal/10;
UartTxBuffer[3]=ADCDatal%10 | '0'; //thousand
ADCDatal=ADCDatal/10;
UartTxBuffer[2]=ADCDatal1%10 | '0'; //ten thousand
ADCDatal=ADCDatal/10;
UartTxBuffer[1]l=ADCDatal%10 | '0'; //hundred thousand
ADCDatal=ADCDatal/10;
UartTxBuffer[7]="\r";
UartTxBuffer[8]="\n";
MCUSTATUSDbits.b_UART_TxDone=DISABLE;
UartTxLength=9;
UartTxIndex=0;
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*/
*/
*/
*/
*/

_________________ * [

/Nf  MCUSTATUSDits.b_UART_TxDone=DISABLE, stop at

_________________ * |

*/

DrvUART_EnableIint(ENABLE,ENABLE); //[Enable UART Tx Interrupt;Enable UART RXx Interrupt
while(IMCUSTATUSDbits.b_UART_TxDone);

here

}

| e e e e

/* Function Name: void SendUART2(int data)

/*
/*
/*
/*
/*

Description : UART send data.
Arguments : None.

Return Value : None.

Remark :

void SendUART2(int data)

{

©2

ADCData2=data;
if((ADCData2<0)||(ADCData2>0x80000000)) // plus-minus sign judgment
{

ADCData2=~ADCDataz2;
ADCData2++;
Uart2TxBuffer[0]="-"

}

else

Uart2TxBuffer[0]="+";

018 HYCON Technology Corp Preliminary
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*/
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}

Uart2TxBuffer[6]=ADCData2%210 | '0"; //unit

ADCData2=ADCData2/10;

Uart2TxBuffer[5]=ADCData2%10 | '0"; //ten

ADCData2=ADCData2/10;

Uart2TxBuffer[4]=ADCData2%210 | '0"; //hundred

ADCData2=ADCData2/10;

Uart2TxBuffer[3]=ADCData2%10 | '0"; //thousand

ADCData2=ADCData2/10;

Uart2TxBuffer[2]=ADCData2%10 | '0'; //ten thousand

ADCData2=ADCData2/10;

Uart2TxBuffer[1]=ADCData2%210 | '0'; //hundred thousand

ADCData2=ADCData2/10;

Uart2TxBuffer[7]="\r";

Uart2TxBuffer[8]="\n’;

MCUSTATUSDbits.b_ UART2_TxDone=DISABLE;

Uart2TxLength=9;

Uart2TxIndex=0;

DrvUART2_EnableInt(ENABLE,ENABLE); /[Enable UART Tx Interrupt;Enable UART Rx Interrupt

while((IMCUSTATUSbits.b_UART2_TxDone); //If MCUSTATUSDbits.o_UART_TxDone=DISABLE, stop
at here

void InitalUart_AutoBaudRate(void)

{

//Step0. UART clock and UART open
#if defined(HSRC)

#if defined(HAO_2MHZ)

/IClock INIT 2MHZ

DrvCLOCK_EnableHighOSC(E_INTERNAL,10); //Select HSRC

DrvCLOCK_SelectlHOSC(0); //Select internal 2MHZ

DrvCLOCK_SelectMCUClock(0,0); /ICPU CLOCK IS 'hs_ck/1'

DrvCLOCK_CalibrateHAO(0); /[Calibration 1.843MHz
DrvUART_Open(1843,B9600,DRVUART_PARITY_NONE,DRVUART_DATABITS_8,DRVUART_STOPBITS
_1,2);

#endif

#if defined(HAO_4MHZ)
/IClock INIT 4AMHZ

DrvCLOCK_EnableHighOSC(E_INTERNAL,10); /ISelect HSRC

DrvCLOCK_SelectlHOSC(2); //Select internal 4AMHZ

DrvCLOCK_SelectMCUCIlock(0,0); /ICPU CLOCK IS 'hs_ck/1'

DrvCLOCK_CalibrateHAO(1); /[Calibration 4.147MHz
DrvUART_Open(4147,B9600,DRVUART_PARITY_NONE,DRVUART_DATABITS_8,DRVUART_STOPBITS
_1,2);

#endif

#if defined(HAO_10MHZ)
/IClock INIT 10MHZ

DrvCLOCK_EnableHighOSC(E_INTERNAL,10); //Select HSRC
DrvCLOCK_SelectlHOSC(2); //Select internal 10MHZ
DrvCLOCK_SelectMCUCIlock(0,0); /ICPU CLOCK IS 'hs_ck/1'
DrvCLOCK_CalibrateHAO(2); /[Calibration 9.216MHz

DrvUART_Open(9216,B9600,DRVUART_PARITY_NONE,DRVUART_DATABITS_8,DRVUART_STOPBITS
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_12);

#endif
#if defined(HAO_16MHZ)
/IClock INIT 16MHZ

DrvCLOCK_EnableHighOSC(E_INTERNAL,10); //Select HSRC
DrvCLOCK_SelectlHOSC(3); //Select internal 16MHZ
DrvCLOCK_SelectMCUCIlock(0,0); /ICPU CLOCK IS 'hs_ck/1'
DrvCLOCK_CalibrateHAO(3); /[Calibration 15.667MHz
DrvUART_Open(15667,B9600,DRVUART_PARITY_NONE,DRVUART_DATABITS_8,DRVUART_STOPBIT
S_1,2);
#endif
#endif

DrvGPIO_Open(UART_PORT,UART_TXD,E_IO_OUTPUT);
DrvGPIO_Open(UART_PORT,UART_RXD,E_IO_INPUT);
DrvGPIO_Open(UART_PORT,UART_RXD|UART_TXD,E_IO_PullHigh);

int_00=0x00000c00; /IClear UTxIF,URXIF
clk_08=0x20200000; /[First, setting TUCKS=1b
clk_08=0x1F100000; /ISecond, setting ENUD=1b

ur_00=0xffO0ff65;

/IStepl. Specific Configuration Before Auto Baud Rate

ur_08 = 0x0; /I Clear BRG
DrvGPIO_Close(E_PT2,UART_RXD,E_IO_INPUT);

while(!(int_00 & 0x4)); /l Wait for RX IRQ
DrvGPIO_Open(UART_PORT,UART_RXD,E_IO_INPUT);

ur_00 = 0xff000000; /I clear UART Flags

Delay(1000); // Delay about 1000 NOP. OR less
int_00 = 0x00000400; /I Clear UART RXx Interrupt flag

/IStep2. Auto-Baud rate Enable and Detection Handshake

ur_04 =0xff08; /I Enable Auto-Baud rate detection
while(1) Il break only when Auto Baud Rate and Handshake Complete
{
while(!(int_00 & 0x4)) /I Wait for RX IRQ. Wait Master to send 0x55
int_00 = 0x00000400; /I Clear UART RXx Interrupt flag
if(Handshake()) /I If Handshake process(user defined) was completed
break;
ur_04 =0xff08; /I Retry and Enable Auto-Baud rate detection
}
}
/ K o o e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e * /
/* Handshake */
2 */
unsigned int Handshake(void)
{
unsigned char ACK_MASTER = 0xal;
unsigned char ACK_SLAVE = 0xaZ2;
unsigned char ACK_HANDSHAKE = 0xa3;
unsigned char read_data;
unsigned int Handshake_timeout = 1000;
while(Handshake_timeout--)
{
© 2018 HYCON Technology Corp Preliminary APD-HY16F025-V01_TC
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ISP_UART_Write(&ACK_SLAVE,1); /I Slave sends Handshake signal as a slave
if(1(ISP_UART_Read(&read_data,1))) /I lf UART READ was completed
if(read_data==ACK_MASTER) /I Host sends back Handshake
Character(ACK_MASTER)
{
ISP_UART_Write(&ACK_HANDSHAKE,1); // Handshake is completed
return 1;
}
}
}
return O;
}
/ K o o e o e e e o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e * /
/* ISP_UART_Read */
/ K o o e e e o e e e e e e e * /
unsigned char ISP_UART_Read(unsigned char* ptr_data, unsigned int count)
{
unsigned int Timeout=1000;
while(Timeout && count) I/ while(timeout!=0 && count !=0)
if(int_00 & 0x4)
{
*ptr_data = ur_0Oc; /l get data
Timeout=1000; / reset timeout
ptr_data++;
count--;
int_00 = 0x00000400; /I clear interrupt flag
}
else
{
Timeout--;
}
}
return count; /I return 0: UART read was completed
I return '=0: UART read timeout
}
/ K o o e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e * /
/* ISP_UART_Write */
2 */
void ISP_UART_Write(unsigned char* ptr_data, unsigned int count)
{
while(count)
if(int_00 & 0x8)
{
ur_Oc=*ptr_data<<16;
ptr_data++;
count--;
Delay(1000); I/l delay some NOP. for Master Rx to receive correct data if
need
}
}
}
/ K o o e o e e e e e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e * /
/* End Of File *
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HY16F3981_IR_DemoCode_VOO_UART.zip
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6. &R
[1] http://www.hycontek.com/wp-content/uploads/APD-SD18009 TC.pdf, #5ERI
HY11P13 AT MR R 238 B R AR AR &

[2] http://www.hycontek.com/hy mcu/DS-HY16F3981 TC.pdf, #hEERIF: HY16F3981
Datasheet.

[3] http://www.hycontek.com/hy _mcu/UG-HY16F3981 TC.pdf, #:EERI: HY16F3981 User
Guide.
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