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1. AEEN

BIRLIIMEERESM AT o AT, Tk, EEUREE  ERe. FUEe. T
mEM. dMERET.. F. EERBNAF , FERAIIMEEREHNERRITFHERNL.
SKESERSEEEL. . &, EMEEETNEAY  BEEFUIEE. SENRE
IEES.. &,

HY16F3981 i Fr RN EHMIASE (Instrumentation Amplifier) EE S ABUFES
Sigma-delta 24 Bit ADC EEERENSENEHE, AL HY16F3981 IFREIERT =i AETL
SNBERSUV)NENRA , BERINERTMENR. AXNEFER HY16F3981 & A
BHECLIIMNEL(ERLER (IR Sensor)SeR I MENEN A,
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2. [RIBIRAB
2.1. 9MERENE

IRETHMERT RS BRI IMEESTRI XS
LT AME(Near Infra-red, NIR) ; 700~2,000nm
ch4T 4 (Middle Infra-red, MIR) ; 3,000~5,000nm
LT HME(Far Infra-red, FIR) ; 8,000~14,000nm

Light
] I Radio
ﬁm i 7 | SHF UHF VHF UKW KW MW LW ULW 7
1 T T T T T [ T T I
a1A 1A 1UA 100A O1p  1p 10p 100p Odem 1em 10cm  1m 10m 100m 1km 10km 100km
‘\\\ Wavelength
~
~
~
\\
~
\\\\
\\
—
0.4 06 08 1 15/ 2 3 4 & 8 10 16 20 30
Wavelength in pm

Infrared range used

1 EESER |, 49MEEBRNENRESEE : 700nm~14000nm

22. BUR5NE

EXFRST , ENEINEER—XERER , BBV IEE8aER , 6
ES5ENRESE. SRERAXMFEE—EXRAR , BRI RZERIEE)N |, 5t
AT,

Very good good incorrect

(€

Target larger than

Target smaller than
spot

spot

Target and
spot same size

2 B2 85 R , AUENSIESER
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2.3. (EREREIN

THMEAERERER(IR sensor)fEN:
RN ETTEERL . 995079 Thermopile X Thermistor , FIEF3RA0E .

Thermopile :
it/ NBE , HEEERBMIEEN Thermopile FTEIMRIERIRE((E)). #iX
DHE 0.01°CRUBEEE. [FRATING 25 CRIEREIHREE+0.03°CH. HAFSAM
FHEWEMARYERRES | B BXBEMMNENELRE, RIFH IR Sensor H
Thermopile B9EEFEIUOT
V., = Kx[(T, +273.13)' - (T, + 273.13)"]
“Kxf(T,T.) 2T(1)
=Kx[F(T, T )- (T, T,
Vout : Thermopile #iHHEEE
K : Sensitivity of Thermopile
Tt : Target Temperature (°C)
Ta : Ambient Temperature (°C)

100

Temp
T
80
%E0C
— %iE25C
6o r — 3 37C

40

EE(mV)

4 Thermopile BBESEERZ
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Good Thermopile £BLATE M
® Ti=Taf, Vout=0
o K AR, FIEMEREMRET

Thermistor :

BEEATEZIBEXZMAEETW(E) , BRI IR sensor REREE. EHIFFRZ
HENFEMNERE. BENNERENRES < 0.05°C,

Thermistor FEARZANT

B )t )

Rth(T) _ st x@  T+27318 ‘25¢27313°0 /AK(Z)
Rin(T) : Thermistor ZtEBFB({E
B : Sensitivity of Thermistor

R2s : 25°CEER(H

350

Resistance
(kQ)

0 20 40 60 80 100
(¢

5 Thermistor EEfE 58 E %
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2.4. {ZHISH
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AT IMERERER (IR Senson)/9RETRSHEECKR , f#EiABIESANEENS
(uv), £H HYCON Bt/ HY16F3981 £ S, iz 5#uflSHit B ~EnEE |
VUBR/DITARAIIMEENSZE , (0TFE 6) .«

i ﬁtbi%%lﬁl+%lﬁl§ﬂ?ﬁ%ﬁ-

MELEERSR A
IR | msmsor
CER) g s

| omEm T ES
™ B [ CHEE)

El6 HY16F3981 {IFMAIERERENLE, KILSENIN SR

HY16F3981 S A& :
HY16F3981
2*¥UART 32b SPI GPIO
Calendar,
Hardware RTC Clock System 4CH PWM
8KB Debug
SRAM Module
Andes E801
32-bit MCU Power
64KB
Flash Management
LVD
Wa,}iﬁlgog ’ 12b Resistance Rail to Rail
A/B/BY/C Ladder OPAMP
LCD Driver
4%32 or 6430 24b ADC IA
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(01)>RF&OEHL Andes 32 {3i7T CPU %1 E801 AhHHER,
(02)HB[EHMETE 2.2~3.6V(EELLEIREFRIBRT) , LUIK-40°C~85°CTIEREEE.
(03)ZIBHMER 16MHz AEESHEET SR 16MHz SH5E RC B%5E
(04)F2F 171528 64K-Byte Flash ROM
(05)& K 1FfiEEE 8K-Byte SRAM,
(06)#8%E BOR and WDT Ihgg , AIfHLE CPU ZEH.

(07)24-bit SFEHERE ZAADC LV A4S
(ADC Clock=1MHz@30sps, gain=256 (IA*ADGN), IA HW Chopper On, 0.1uV input
RMS noise)

(7.1)WE IA (Instrumentation Amplifier), EEAEINABAEREIX 32*8=256 {SHX.
(7.2 REREERES TPS,

(08)%E 1 H R2ROPA IZEHASE,

(09)N7EFE(H4 12-bit Resistance Ladder(DAC),

(10)16-bit Timer A

(11)16-bit Timer B/B2 1&H B PWM A F=4IHEE

(12)16-bit Timer C tRHREZI{I Capture AL

(13)FE{4-E8 %1 32-bit SP1 /UART*2 &1k

(14)FE{4 RTC BIHhIhBEiELR

(15)LCD IRFhHELR
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3. &qigit
3.1. fEH5ER
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HY16F3981 LI /NGB N A RIRHTERAAEN, RASMEENT
1. HW : HY16F3981 IR Demo Board.
2. FW : HY16F3981 IR Demo Code.
3. SW : HY16F3981-AM01-VOO(UART) GUI

HY16F3981 AL 5MaAlim B 75 =415 E

HY16F3981
IR Demo Board

C
A18024 V0L . "
HY16F 3981 IR Demo ‘Boafd

& 8 HY16F3981 LI 4R N FH 75 SR 2RI E]

© 2022 HYCON Technology Corp
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UART

USB to UART

Thermistor Brdige

UART2 | USB to UART
- .
Thermopile Brdige

PC/NB

SW GUI
HY16F3981-
AMO1-
VOO(UART)
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HY16F3981 IR Demo Board fE{4ZEEEMWT

Thermistor & Thermopile
17
A0 4y S & ) o
AlO1 2 Note : % 78 8 —{E4 pin connectorifi [ ¥ Thermopilse sensor
B
i VDDA
4 HEADER b
U1 RO
300k
AJO3 2 RThGND 4 AIO7
ATOO 1 VS+ VS- 3 AIOL AIO2
Rf
Thermopile Sensor ::g.:;uF 100k
AlO3
AlOQ
c8 AIO3
C5 ——0.1uF
——0.1uF
$IO7
AlO1
REFO  VSSA
R8
B 1 vpDi8 VDDA REFO  VDD3V
— 4 r
vasa ves in j—ca c2
:EF gqu 0.1uF
\Es VSSA VSSA vs
RIRSE i "EE
vDD3V VDD3V
R11 R7
4.7 100k
PT2.4
VDD3V RST
R12
47k
1
PT25 + RST ——c9
0.1uF
Note: PT2.4-PT2.5 ifARLRCER. EIEF Lt l

&

vas

U2

HYGON

P24 1 ooy pros |28 PT25
P23 2 oo pros |21_PT28
P22 3| o proy 26 PT27
PT21 41 pra, vDpav 25—~ vppav
PT20 5| prag REsgT |24 RST
vDD18 ——51 vDD18 Epio (23 EDIO
P72 7| orrs ok 22 Eck
VSSA<]78 vss PT3.0/AI08 |21 PT3.0
vDDA ——21{ VDDA PT3.1/DAC |20 PT31
A03 10| s aoa |19 alod
(e~ BNV [N o5 |18 AIOS
Ao 12 ajo4 PT3.4/AI08/LVDIN (L —PT3.4
200 13 1 oo PT3.5/AI07 |18 AIOT
PTS7 14 1 p137/R2ROPO PT3.6/REFO |5,
REF
HY16F3981
I3 J4
2 vDD3v I voDsv_ [
VDD3V PT20 PT22
vss | ; BT2.1 g Pr2a o g
S 3 vss o 3
Power
TART UART?
15 16
vopav [ P26 |,
P24 . PT27 4
P25 3 P54 ] 2
vss 3 PT37 | 5
5T GPO
A
8 hil
RST1 [ RSTI
usucivam
ECKi | 2
EDIO1 4
2 EDIO1
= EDM ECKI
vis

9 HY16F3981 IR Demo Board FE{4£EIRIEEE]
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EFETHNE -

(1))MCU:HY16F3981 , Andes 32-bit MCU Core + HYCON 24-bit 2AADC & IA+ MCU 64K
Flash .

(2) J1 Port:j%E# HY16F mini link , HY16F3981 f2FH & SRSE(FER.

(3) J3&J4 Port: FAHFEEMEIAY Thermistor 5 Thermopile #IEFEIT UART 5 UART2 1&5i,
(4) J5&J6 Port : 1I2C&GPIO {EH#iFRER s,

(5) J7 Port : %z Thermistor 5 Thermopile {&/&%2E,

(6) J8 Port : FIFF PT3.1 BMufifd=hl , 152I—5E55EAY Thermistor & Thermopile &4, PT3.1
28 High/Low ZMt, , BB RHERR HERAYHA].

(7) RO DIEEERR & RF ZEH[H : oEBIKIRIHER , TEZRATEN Thermistor BIER
#t,

(8){&/=%8& Thermopile Sensor : Al0-All 1@iE1&EE Thermopile, AI3-Al7 @IE1ERE Thermistor,

Thermistor EBfASEN :

VDDA

S+
£ Rf=100K HY16F3981 ADC
IAGS: OFF
£ Thermistor=100k ] ADGN: x1
= SI- VRGN: x%:
Al7 Jﬁ L

= VR+ Lﬁ VR- Lﬁ

‘ VDDA ‘ ‘ VSS ‘
internal internal

HY16F3981 Y VDDA EEVEEREASH g 2.4V |, iEID 300k 4o /ERE4E |, A1t RF £&3%&H[H
100k 5 Thermistor E848 100k AYEBEA/NMEFIE ADC AT NHIEERSEEN. #H
Thermistor EBREEFRIGELIAZERE , Thermistor WEBREALAFIES RF &E&8BHN

EbESREEH., LA ADC £l RF 2%&E[HS Thermistor EBfEAY ADC RAW DATA it+85d
iz

ADC_RF_P = AI2-AI3

Comb Filter Reset

ADC_RF_N =AI3-Al2

fth ADC Chopper 0B offset IEF=I=E

ADC_RF(100k)= (ADC_RF_P- ADC_RF_N)/2

Comb Filter Reset

© 2022 HYCON Technology Corp Preliminary APD-HY16F025-V01_SC
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ADC_RS P=AI3-Al7
Comb Filter Reset
ADC_RS N=AI7-Al3

f# ADC Chopper 1% offset IEF=IzE
ADC_RS(Thermistor)=(ADC_RS_P- ADC_RS_N)/2
5cFIF ADC_RF 5 ADC_RS RUtt{EREHAERE , BFABEEEREHNERE.
Thermopile EBEZM :
OP_IPS<2:0>

AID \L

00 }SI+
All — o1 OP_INP OP_ON D‘
REFO —| 10 + - |
e ﬂfs NA HY16F3981 ADC
s £ AIO e |
= 2 —1 00 } IAGS: x32
oAl - + " opop ADGN: x8
ol 0P INN — | VRGN: X2
REFO 10 - S L L
REFO /f VR+ VR-
OP_INS<2:0>
‘ VDDA ‘ ‘ VSS ‘

YNER{EFE 1A chopper on SRR SNIE , S2IAVE—% ADC BEHRIECLE ! Chopper 412
369 ADC BEHl, FRLAREBREITIREAI7 T3k Chopper, ELtt Thermopile B ADC RAW
DATA ERIEMIFENT -

ADC_TP=AIO0-AI1 (1A chopper On)

{B27E IA chopper on FFEHIER T, AR ENHSTRAIE BT TET 10k BXtE, &5 ADC 1Y
MERRNIEALE , ATIEXESSEHELN Thermopile M , 7ELIZ{E IA Chopper Off
MB—EES T | EEEIEGAIS LA IERM Chopper , tBEF FEERERIGEREENTS

=

ADC_TP_P=AI0-All

Comb Filter Reset

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

FF ADC_TP, FeEHENZIRIRNBEE , BEEARMIBEEWERMERREE
HEREE.

© 2022 HYCON Technology Corp Preliminary APD-HY16F025-V01_SC
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3.2. BR{iRER

FW : HY16F3981 IR Demo Code F2FAIEEUT

B » EHThermopilei®iE il
EXRELERRE

A4

FEEVFERRAYRS_25CEL B EE Rk B
TP_gaintXIE1& Ei@ﬁ;gﬁ“‘: BiR
InitalClockEd

UART&UART2#%81E

'

£IThermistori@&E
ERELBIERE
A

UART & UART2/EEi
Thermistorgl
Thermopile

LA/ UART fEiiEiflisat

HYGON

HYCON TECHNOLOGY

1. 24 UART 5 UART2 £BIlZEl OXAA 25, £FFHE N EIZEE Thermistor 5 Thermopile Y

EERAE] Host i

2. UART 5 UART2 &&=, command il

UART ModeO : 0xa9, 0xa2, 0x01, 0x0e, 0x01. RS resistance. unit : ohm
UART Model : 0xa9, 0xa2, 0x01, Ox0e, 0xOB. TH temperatur. Unit : temp

UART Mode2 : 0xa9, 0xa2, 0x01, 0x0e, 0xOD. AIO3-AlIO7 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, 0xa2, 0x01, Oxe0, OXAD. AIO0-AIO1 ADC Count
UART2 Cal Thermopile : 0xa9, Oxa2, 0x01, 0xc0O, OxA5. Cal Thermopile

© 2022 HYCON Technology Corp Preliminary
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4. GUI BRIHHEE

4.1. TE{FEIESER

SW : HY16F3981-AM01-VOO(UART) GUI , SEHE FW :
HY16F3981 IR_DemoCode V0O {&FH.
UART {&%3) Thermistor #5#} , UART2 {&% Thermoile &#} , HY16F3981 IR Demo Board &
HNERAI T E.,

EAI HEH FTDI FT232R iX—H1 USB to UART Bridge 5 J3 Port iE& R EEI
Thermistor &4} , iz AT LA 3.3V BBIE , B8 HY16F3981 15, J4 port UiZER:
25 _%H USB to UART Bridge fazZ5zU{ Thermopile ¥},

10 HY16F3981 IR Demo Board f8{4sCiiEREE

© 2022 HYCON Technology Corp Preliminary APD-HY16F025-V01_SC
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4.2. RERFRRE

GUI ZEFEEWTE , AJERH#E Thermistor 5 Thermopile XFEEERR , B LR
HHERER.

w5 HY16F3981-AMO1-VOO(UART) = | B )
Chi Ch2
ENOB  Average Bax Min  RMSNoise  ¥IP Noise Free  Data Count ENOE  Average Max Min  RMS Noie  VEP Noise Free  Data Count
21448 246816 2460 2468 0.367 1 a0 25 20471 2430455 2432 2429 0.722 3 18415 )
Sample point  ADChits ¥R VRGN PGA  ADC zein RMS Noke(V) VEP (u¥)  Samplepoint ADChits VR VRGN PGA  ADC gain RMS Nois(u¥V) VP (u¥)
1024 v 30 - 24 w1 - 1 - 1 - 167 4578 1034 [ N -1 - 3303 13733
Chast | ght iz
COM pout
2469 — Chi (SO T
Thennisbr Bedzste
Onit:
3600 -
+002468 -
+HO02468
HO04GE [0 |
2468 +OO24EE
e Fause
+O02463 —
+OHe Clesx
+002469
+O0HED — om
2467
5 10 15 20 25 CET
con
243 Ttk COME .
Thermopile Bendute
2432 o Dt I
N +002429 ——
N +I02430 Open
I 2431 A - - : e +O02430
v R ’ K A +002431
2430 \/ i . , / bt £ \ +O0430 Clesx
PAN / +O02431 E
+O02A430 ———
+HO02430 Quit
2429 I
o 5 10 15 20 RV

11 GUI HY16F3981-AM01-VOO(UART)#E&{EEE

iFE 1:FF/E COM port FrXI R ZEIRY COM port SHEEEZXINZ Thermistor 5
Thermopile IFRAY Port, LAAI AR , NEEEERFAIEZIFE COM port , COM4 2i&

12| UART , xjr“gu Thermistor i#j& , COM3 Z2i&#Z2 UART2 , X% Thermopile &iE,
; S5 (COM F1LPT)
------ "5 Silicon Labs CP210x USB to UART Bridge (COM3)
------ 'S" USB Serial Port ICDI‘-.-"M-]

l 12 l‘I‘%m%EMﬁJ\"FM%?‘EUE’J COM Port JRZ

© 2022 HYCON Technology Corp Preliminary APD-HY16F025-V01_SC
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4.3. ERIIR(FisER
HY16F3981-AMO01-VOO(UART) GUI 4

[& Mode FHSERIER , W1 TFEFI7.

43 BIFR{E Thermistor 5 Thermopile J

Cr2
EXOB
2041

Sampl pomt

1024

Avenge
2430455

v 0 -

Max

AR

ADCh VYR

24

HYGON

HYCON TECHNOLOGY

BEELAR

r
5 HY16F3981-AMO1-VO(UART)

Cht

ENOB  Aveng Max Mm  RMSKote VPP Rowe Fee  Dats Comnt
20448 248816 2469 2468 0367 1 N 25
Samplepomt ADChts VR YRGN PGA  ADC gam RMSNowe(u¥) VIP (V)
1024 v v 24 1 v | v I v 1678 45718

| UART |

o |5 e |
Mm  RMSNowe VPP Kowe Free  Data Comnt
Lyl 02 18415 2
YRGN PGA  ADC gain RMS Noie{uV) VPP (oY)
1 v 1 v I v 3303 13733
[UART2

13 Thermistor 5 Thermopile YJ#2AE Mode BIRT
Thermistor(Ch1) IhgEixea :
ModeO : E7=MEZEZAY Thermistor EEZH. unit : ohm
Model :Z7<MEZIAY Thermistor FRERE. unit : temp
Mode2 : B/~EIZIAY AIO3-AIO7 ADC Count. unit : Count
RZLE Thermistor EBfH. (IRIERE 25C)

Cal Thermistor :

Thermopile(Ch2) IThigisiRg
ModeO: B7<NEZIAY Thermopile BBJE. unit : uVv
Model: R7~MEZIRY Thermopile BFREE. unit : temp
Mode2: B7~EZEIAY AIO0-AIO1 ADC Count. unit : Count
Cal Thermopile: #&Z1E Thermopile EBE. (MERHINFEE)
SEWTE, FRETFEEHIEES, ’XE Thermistor 5 Thermopile #I{FF Mode2, &
mEE. ET‘%’Q{E 2500 {7 25.00 E.

0 HY16F3981-AMOL-VOO(UART] o =
Chi
ENOB  Avemge  Max Min  RMSMNoie  ¥PP MoiwFree DafaCount ENOB Avemge  Max Min  RMSNoie VPP MoieFree  DataCount
Semple point  ADChits VR VRGN  PGA  ADC gain RMSNoiseuV) VEP (i¥)  Semplepoint ADCHits VR VRGN~ BGA  ADC gein RMS NoissuV) VEP (u¥)
04 v W o 24 v 1 v 1 v 1 04 - W o~ 24 o 1 .1 I
i [ Modsd ] [ Model | [ Mode2 | [ Cal Thermistor [ Moded ] [ Model | [ Mode2 | [Cal Themnopile
1 Chast | Ch 2
COM port
2502 —cnt oMt
Thesmisar Badate
Tnit: ¢
9600
o =
0002 @
+O0502 —_—
+HOOS02 Pause
+OOB02
o002
+OO02 Clesx
+o0z0e
4 +OO502 Cuit
|
0 50 100 150 csv
COM:
——ch2 e ot
Thermopile Bodte
TUnit: C 9600
0L
A +HIR4H2 Open
finf i =
Y P e
y \l HOT440
HOOA3E. Cleax
2437 +O02438
002436
pe
2434
0 140 [

\

& 14 Thermistor iBi&5 Thermopile B8 2 EE (BALE C)

Preliminary
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SEITE, FERAETEEEREF, Faf IR Sensor, ik IR Sensor BZZEEZTY.

I®5E Thermistor 5 Thermopile & T {FF Mode0. Thermistor 1&

HYGON

HYCON TECHNOLOGY

& T7<FERE{E (SR ohm),

Thermopile @18 B7~B/FEEENL uV).
o) HY16F3981-AMO1-VOD(UAR -‘
Chi Ch2
ENOB Average Bax Min RMS Noise VPP MNoisz Free  Data Connt ENOB Average Max Min RME Noise VPP Noise Free  Date Count
0.539 1007592 102687 93051 1409525 4636 7821 233 10414 2776478 3593 -54 768731 3647 8.168 230
Sample point  ADC bits ¥R VRGN PGa ADC gain RME Noise(u¥) ¥EP (u¥) Sample point  ADC bits VR VRGN PGA ADC pain RME Noise (V) WPP (V)
1024 > 0 - 24 - 1 - 1 - 1 - 0452201 21221024 1024 > 20 -« 24 -~ 1 - 1 - 1 - 3518973 16654641
e o FHEREIR sensorfHERY
m™ . ydi
O
— S Thermistor BEREE AL _owm
Thexmistor
101759 \\ / Tt : chn Baudrate
9600 -
+101012 -
+101029
100832 / *}8%;
+
+101071 F:
[ 89005 \ il
+101050
HOHm Cleax
98978 +101116
wiizf |
98051
50 100 150 200 RV
- “os
0 <
OB port
3591 1 ' wan —ch2
TS Thertriopile 25 BREETE s
[\ Thermopile Banduste
2862 | Uit : u¥ %600
| HOOO056 -
o \ 1 / oo
| 000053
04 ottt o
000
675 Jl " i) [cha ]
+000M5
M L4 Quit
o — 4 B
1] 50 100 150 200 CEV

E] 15 ¥ IR Sensor 5

3 BET{CAHERY Thermistor 18

BiE5S Thermopile B8

{EFREFLUCHENZEIRIER , AJLUETRD csv #452 , H Excel FFRMERISDHT,

e ne EFE] “ 2 x
COM port £ ‘: wEse ST S WL FEER)  ARex g zi; . 7( )
— -3 8 - &
chl coMs v S ogamnr B2 U- S O-A-pl- EEE R HRART- (S -% o+ (@A B = s
Thermistor Baudrate [ 73] g — . rREe . xa g = ane an
Unit : chin |
. 9600 - Al % | chl ¥
+039090 A B P B F G H 1 i K L M =
fomer (Oeen ] 1 GBI ]ENOB  Average Max  Min  RMSNoiseVPP  Noies Fres Dota Count 1
105074 o 16074 9907793 99108 9054 15203 54 14245 P
+09082 - Sample poi ADC bits VR VRGN FGA  ADCagain RMS Nojse VP (uV)
s L [ Cha | 1024 2 24 1 1 1 69595 247192
+0990%. -
+0900%5 - [ oa & ohl
7 0108 90104 99091  90B4 99074 9062 99054 99060 99057  9R0S5 99059 968 99067 99063 99068 99060
CsV U074 9084 99030 9RO 9987 9081 U074 9902 U089 9095 90 99085
[ m‘-_-’v'm ey
——Ch2 COCI:EMM - Yxm | SA GERR Ox ®m 5N MR WEm 0 = x
* A RTF —~ o o - + =3 X apue -
Tlhemmgnle [~ LY S v~ AN @] ZEERN  @8s - K B 5 <l LBl r A
et 9600 - BE yawmr (B2 U- S S-A- M- EEEEE HRARS- (s-% @A gl el s Lo 75550 el
+000) : ' : = - o . " . i e
soniet Cpen nes a = - : — = - -
:%ﬁ Enamn @A:] B c £ F G H 1 1 K L M { i
+000155 1 ENOB  Average Max Min RMS Noise VP Noes Free Data Count
e [ [ Cla ] 17463 1547083 164 181 5306 23 154% 2%
+000161 L ma ) 3 Sample poi ADC Bits VR VRGN PGA  ADCaain RMS Noise VPP (uV)
+O00153 = 4 1024 2 24 1 1 1 26517 10528
CEV 3 =
> M8 14 M5 M9 M8 10 1% 161 157 18 16 153 188 1% 1% 161
164 150 151 155 17 1% 16t 159

& 16 Thermistor 5 Thermopile &

© 2022 HYCON Technology Corp
www.hycontek.com

Preliminary

BfEFH csv IR

APD-HY16F025-V01_SC
pagel8


http://www.hycontek.com/

HY16F3981
HYGON

ﬂ9 I\ﬁil)]“ il:lanmm iﬂ HH :B HYCON TECHNOLOGY
4.4. BEE

FEARNXHF , NMBSRM T ZENIIMENEN A RERHRERESE | FRETLL
IERGMEIE Thermistor 5 Thermopile B9 ADC Raw Data Z{YE , iE1d UART {£452] Host
PC G RISERI iSRRI E R |, LARIGEELL MM BV A S .

APD-HY16F025-V01_SC

© 2022 HYCON Technology Corp Preliminary
pagel9

www.hycontek.com


http://www.hycontek.com/

HY16F3981 A
TR R PR BB HYCGON

HYCON TECHNOLOGY

5. Demo Code RiEXERYZR

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

*

* 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 : AIO2-Al03, 100k

* Thermopile(TP) : AIO0-AlO1

* Environment Range(Thermistor) : 16~35C

* Target Range(Thermopile) : 0~50C

*

R s S S S *% Kkkkkk *% B S n/

/* ____________________________________________________________________________ */
/* Includes *
/* ____________________________________________________________________________ */

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

2 */
/* STRUCTURES * |
2 */
/* ____________________________________________________________________________ */
volatile typedef union _ MCUSTATUS
{

char _byte;

struct

{

© 2022 HYCON Technology Corp Preliminary APD-HY16F025-V01_SC
www.hycontek.com paaezo


http://www.hycontek.com/

HY16F3981
THME TR R AR BE

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;

} 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

/#define UART_AUTOBAUDRATE

MCUSTATUS MCUSTATUSDits;
float RS_25C,;
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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

h

//UART ModeO : 0xa9, 0xa2, 0x01, 0x0e, 0x01. RS resistance. unit : ohm
//[UART Model : 0xa9, 0xa2, 0x01, 0x0e, Ox0B. TH temperatur. Unit : temp
//UART Mode2 : 0xa9, 0xa2, 0x01, 0x0e, OxOD. AIO3-AlO7 ADC Count
//UART Cal Thermistor : Oxa9, 0xa2, 0x01, 0xOc, 0x05. Cal Thermistor

//[UART2 ModeO : 0xa9, 0xa2, 0x01, O0xe0, OxAl. TP voltage. unit : uV
//[UART2 Model : 0xa9, 0xa2, 0x01, O0xe0, OxAB. TP temperatur. Unit : temp
//[UART2 Mode2 : 0xa9, 0xa2, 0x01, 0xe0, OxAD. AIO0-AIO1 ADC Count
//[UART2 Cal Thermopile : Oxa9, 0xa2, 0x01, Oxc0, 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

/IThermistor

/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]={
0,1,2,3,4,
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 /150C

k

/*

[[Thermopile

[lunit : uv

//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} //50C

*

unsigned char ACK_KEY,ACK_KEY2;

/* ____________________________________________________________________________ */
/* Data Flash */
2 */

/[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
e e P /
/* 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);

/ 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 o * /
/* Main Function * /
/ 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 * /
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; /IAssume RF=100k

[nitial 1P
InitalClock();

#if defined(UART_AUTOBAUDRATE)
InitalUart_AutoBaudRate();

InitalUart2();

#else
InitalUart();

InitalUart2();

#endif
MCUSTATUSDits.b_UART_TxDone=ENABLE;
MCUSTATUSDbits.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);
/[Thermistor
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(); /[ADC 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);

/ICase 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]) &&
(VartRxBuffer[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;
© 2022 HYCON Technology Corp Preliminary APD-HY16F025-V01_SC

www.hycontek.com page25


http://www.hycontek.com/

HY16F3981 A

HYCON TECHNOLOGY

}
}

/ICase if UART receive == Model
/I0xa9, 0Oxa2, 0x01, Ox0e, 0xOB
if

(

(UartRxBuffer[4]==0x0B) &&

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

}
}

/[Case if UART receive == Mode2
//0xa9, Oxa2, 0x01, Ox0e, OXOD
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;
}
}

/ICase if UART receive == Cal Thermistor
/I0xa9, 0xa2, 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]) &&
(Vart2RxBuffer[1]==UART_command[1] && Uart2RxBuffer[0]==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, Oxe0, OXAB

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

/10xa9, 0xa2, 0x01, 0xc0, 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++)

{

Uart2RxIndex=0;
}

Uart2RxBuffer[lUart2RxLength]=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();

}
/IUART2 Mode2
if(display_count2==2)

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

}

} /lwhile(1) end

}
/* ________________________________________________________________________________________ */
/* Function Name: HWO_ISR() */
/* Description : I2C/UART/SPI interrupt Service Routine (HWO). */
/* 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(UartTxIindex>=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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/IDISABLE UART Tx Interrupt, ENABLE UART RXx

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 : */
/* _____________________________________________________________________________________________________________ */
void HW4_ISR(void)
{
}
/* ____________________________________________________________________________________________________________ */
/* Function Name: HW5_ ISR() */
/* Description : PT2 interrupt Service Routine (HW5). */
/* Arguments : None. */
/* Return Value : None. */
/[* Remark : */
/* ____________________________________________________________________________________________________________ */
void HW5_ISR(void)
{
}
/* ___________________________________________________________________________________________________________ -k/
/[* Function Name: HW7_ISR() */
/* Description : UART2 interrupt Service Routine (HW7). */
/* Arguments : None. */
/[* Return Value : None. */
/[* Remark : */
© 2022 HYCON Technology Corp Preliminary APD-HY16F025-V01_SC
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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(MCUSTATUSDits.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
MCUSTATUSDbits.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 e e e o= */
/* Function Name: HW9 ISR() */
/* Description : OPA interrupt Service Routine (HW9). */
/* Arguments : None. */
/* Return Value : None. */
/* Remark : */
/* ____________________________________________________________________________ */
void HW9_ISR(void)
{
© 2022 HYCON Technology Corp Preliminary APD-HY16F025-V01_SC
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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;

IrEJLAMZEEE Exception_link_pointer #H#N expection FUFERFRER
asm volatile("add %0, %1, $Ip":"=&r"(Exception_link_pointer):"r"(Exception_link_pointer_temp));

int Exception_ITYPE;

Exception_ITYPE=0;

HATESRI LU ITYPE(ir6) BN EfFRs PR HE! C IR

asm volatile("mfsr %0,$ITYPE":"=&r"(Exception_ITYPE)); //ITYPE BHHFHEZ = 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)

{

//Set ADC Clock
#if defined(HAO_2MHZ)
DrvCLOCK_EnableHighOSC(E_INTERNAL,10);  //Select HSRC

DrvCLOCK_SelectiIHOSC(0); /[Select internal 2MHZ=HS_CK
DrvADC_CIkEnable(2); //Setting ADC CLOCK ADCK=HS_CK/4
#endif

#if defined(HAO_4MHZ)
DrvCLOCK_EnableHighOSC(E_INTERNAL,10); //Select HSRC

DrvCLOCK_SelectlHOSC(2); /[Select internal 4AMHZ=HS CK
DrvADC_CIlkEnable(2); /[Setting ADC CLOCK ADCK=HS_CK/4
#endif

#if defined(HAO_10MHZ)
DrvCLOCK_EnableHighOSC(E_INTERNAL,10);  //Select HSRC

DrvCLOCK_SelectlHOSC(2); /[Select internal 10MHZ=HS_CK
DrvADC_CIkEnable(3); //Setting ADC CLOCK ADCK=HS_CK/8

#endif

#if defined(HAO_16MHZ)
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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); /ISet the ADC full reference range select.
DrvADC_OSR(2); 112 : 120sps

//Set 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(MCUSTATUSbits.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);

MCUSTATUSDbits.b_ ADCdone=0;

while(MCUSTATUSDbits.b_ ADCdone==0);

ADC_RS_N=ADCDatsa;

MCUSTATUSDbits.b_ ADCdone=0;
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}

/*
/*
/*
/*
/*
/-k
/*

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);

MCUSTATUSbits.b_ ADCdone=0;

while(MCUSTATUSDbits.b_ ADCdone==0);

ADC_RF_P=ADCData;

MCUSTATUSDbits.b_ ADCdone=0;

DrvADC_SetADClInputChannel(ADC_Input_AIO3,ADC_Input_AlO2);
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(MCUSTATUSbits.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_AlO3);
DrvADC_CombFilter(DISABLE);

DrvADC_CombFilter(ENABLE);

MCUSTATUSbits.b_ ADCdone=0;

while(MCUSTATUSDbits.b_ ADCdone==0);

ADC_RF_P=ADCData;

MCUSTATUSDbits.b_ ADCdone=0;

DrvADC_SetADClInputChannel(ADC_Input_AIO3,ADC_Input_AlQ2);

© 2022 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;
MCUSTATUSbits.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_SelectlHOSC(2);
DrvADC_CIkEnable(2);

#endif

#if defined(HAO_10MH2Z)
DrvCLOCK_EnableHighOSC(E_INTERNAL,10);
DrvCLOCK_SelectiHOSC(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.

© 2022 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 L0MHZ=HS_CK
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//Setting ADC CLOCK ADCK=HS_CK/16
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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); 112 : 120sps

/ISet IA

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

DrvlA_IAIS(0); /lInput control=open

DrvlA_ENIA(O); /IDisable 1A

DrvIA_ENIA(L);

//Set 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_AIOOQ,IA_Input_AIO1); //ADC positive=AlO0, negative=AlO1
DrvlA_IAGain(lA_IAGain_32); /A 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_AlO1);
DrvADC_CombFilter(DISABLE);
DrvADC_CombFilter(ENABLE);
MCUSTATUSbits.b_ ADCdone=0;
while(MCUSTATUSDbits.b_ ADCdone==0);
ADC_TP_P=ADCDatsa;
MCUSTATUSDits.b_ ADCdone=0;
/Inegative measure
DrvlA_SetlAlnputChannel(lA_Input_AIO1,IA_Input_AIOOQ);
DrvADC_CombFilter(DISABLE);
DrvADC_CombFilter(ENABLE);
MCUSTATUSbits.b_ ADCdone=0;
while(MCUSTATUSDbits.b_ ADCdone==0);
ADC_TP_N=ADCData;
MCUSTATUSDbits.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(1A_chopper_ON)
MCUSTATUSDbits.b_ADCdone=0;
while(MCUSTATUSbits.b_ ADCdone==0);
ADC_TP=ADCData;
TP_voltage=ADCData/TP_gain;
MCUSTATUSbits.b_ ADCdone=0;

#endif

}

2

/* Function Name: Calibrate_ ADC_TP()
/* Description

[* Arguments : None.

/* Return Value : None.

/* Remark :

| * o o e o e e e o e e e e e e memee oo

void Calibrate_ ADC_TP(void)
{

#if defined(IA_chopper_OFF)
DrvIA_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);
MCUSTATUSbits.b_ ADCdone=0;
while(MCUSTATUSDbits.b_ ADCdone==0);
ADC_TP_N=ADCData;
MCUSTATUSDbits.b_ ADCdone=0;

© 2022 HYCON Technology Corp Preliminary
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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)
MCUSTATUSbits.b_ ADCdone=0;
while(MCUSTATUSDbits.b_ ADCdone==0);
ADC_TP=ADCData;
TP_gain=ADCData/4000;
MCUSTATUSbits.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=a+b;
if(@a<min||a>max)
break;
}
}
countl=(tempL-tempH)/100; //Note : /100 KR NRZIESAE 100 figl, countl (XFRE
—BSEEARN
count2=(RS_kth-tempL)/count1; llcount2 KFELIRIMNEC S D
TH_temperature=TH[a]*100-count2; /INote : *100 fLERMNRZIEIS R 100 ME, +REEAML
HRFRNGRERL
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(a>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 count2;
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(a==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]

Function Name: Cold_Junction()

Description
Arguments : None.
Return Value : None.
Remark :

void Cold_Junction(void)

{

© 2022 HYCON Technology Corp Preliminary
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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]

/lto 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)

//Clock INIT 2MHZ
DrvCLOCK_EnableHighOSC(E_INTERNAL,10);
DrvCLOCK_SelectiHOSC(0);
DrvCLOCK_SelectMCUCIlock(0,0);
DrvCLOCK_CalibrateHAO(0);

#endif

#if defined(HAO_4MHZ)

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

#endif

© 2022 HYCON Technology Corp
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/ISelect HSRC
//Select 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_SelectMCUClock(0,0); /ICPU CLOCK IS 'hs_ck/1'
DrvCLOCK_CalibrateHAO(2); /[Calibration 9.216MHz
#endif

#if defined(HAO_16MHZ)
/IClock INIT 16 MHZ

DrvCLOCK_EnableHighOSC(E_INTERNAL,10); //Select HSRC

DrvCLOCK_SelectlHOSC(3); //Select internal 16MHZ

DrvCLOCK_SelectMCUClock(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

/18 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)

DrvUART2_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,B9600,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
1/9216 : oscillator frequency 4MHz Unit After Calibration HAO = 9216kHz
/115667 : oscillator frequency 4MHz Unit After Calibration HAO = 15667kHz
//None parity
//8 data bits.
/12 : Port 2.2 =TX, Port 2.3 =RX
DrvGPIO_Open(UART2_PORT,UART2_TXD,E_10_OUTPUT);
DrvGPIO_Open(UART2_PORT,UART2_RXD,E_IO_INPUT);
DrvGPIO_Open(UART2_PORT,UART2_RXD|UART2_TXD,E_IO_PullHigh);
DrvUART2_EnableInt(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 * /
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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]=ADCDatal1%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;

HYGON
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*/
*/
*/
*/
*/

_________________ * |

DrvUART_EnableIint(ENABLE,ENABLE); //[Enable UART Tx Interrupt;Enable UART RXx Interrupt
while(lMCUSTATUSDits.b_UART_TxDone); //If MCUSTATUSDbits.b_UART_TxDone=DISABLE, stop at
here

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=~ADCDataz;
ADCData2++;
Uart2TxBuffer[0]="-"
}

else

{
Uart2TxBuffer[0]="+";

022 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%210 | '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((IMCUSTATUSDbits.b_UART2_TxDone); //If MCUSTATUSDbits.bo_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); /l/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); //Select HSRC

DrvCLOCK_SelectlHOSC(2); //Select internal AMHZ

DrvCLOCK_SelectMCUClock(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); /ISelect 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

© 2022 HYCON Technology Corp Preliminary APD-HY16F025-V01_SC
www.hycontek.com pa5e44


http://www.hycontek.com/

HY16F3981 A
TR R PR BB HYCGON

HYCON TECHNOLOGY

_1.2);
#endif
#if defined(HAO_16MHZ)
//IClock INIT 16MHZ

DrvCLOCK_EnableHighOSC(E_INTERNAL,10); //Select HSRC
DrvCLOCK_SelectiHOSC(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; /[Clear 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(I(int_00 & 0x4)); /' 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/l Clear UART RXx Interrupt flag

/IStep2. Auto-Baud rate Enable and Detection Handshake

ur_04 =0xff08; /l Enable Auto-Baud rate detection
while(1) /I 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; [/l 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 * /
/* 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--)

{
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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 o o e e 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 * /
/* ISP_UART_Read */
/ K o 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 e e * /
unsigned char ISP_UART_Read(unsigned char* ptr_data, unsigned int count)
{
unsigned int Timeout=1000;
while(Timeout && count) [/l while(timeout!=0 && count !=0)
{
if(int_00 & 0x4)
{
*ptr_data = ur_0Oc; /l get data
Timeout=1000; /I reset timeout
ptr_data++;
count--;
int_00 = 0x00000400; /I clear interrupt flag
}
else
{
Timeout--;
}
}
return count; /l return 0: UART read was completed
I return 1=0: UART read timeout
}
2 */
/* 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); // delay some NOP. for Master Rx to receive correct data if
need
}
}
}
I e I e /
/* End Of File *
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HY16F3981_IR_DemoCode_VOO_UART.zip
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