HYGON #i R B R

Force Touch (Single Input)
fEFRERSRHE

HY16F184
Force Touch (Single Input) Circuit

Preliminary



HY16F 184 HVC\",\"

Force Touch (Single Input) Circuit HYCON TECHNOLOGY

Table of Contents

I v 2~y o OO 4
B - - TR 5
2.1 =0 ] 5. OO 5
w1 Y OO P SRR 6
% OO 9
ORI 1 - = TSR 9
I/ - = OO TP 12
A, BEEEIRSEIAELL ..ottt en e n s 13
4.1. ADC OULPUL RAEIAIER ... oo e e et e e e e e e e aaeeeeeenneeens 13
1= 3 ] SO 13
L TS - o 42078 OO 13
4.4.  ADC Raw Datafil2CBEMARTRERED .. oo oot eeee e e 13
45.  ADC Raw DataB RN  TEITTHB v eveveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeeene s enesees s een s eeneseneenesennnenenas 14
4.6.  ADC RaW DataZ  BEZGHIER . o.oveveeeeeeeeeeeeeee et ee e en e en e 14
AT, B ettt 16
5. DEMO CODERZRERIIEER . ..ovovocvoeeeeeeeeeeeeete ettt sttt s e st nees st s s ean st ena e s st anensnennenes 17
LS v, 7 TSRO 37
AR = =T OO OO TRT 38

www.hycontek.com page2



HY16F 184 HVC\",\"

Force Touch (Single Input) Circuit HYCON TECHNOLOGY
E -

1 RERAEPNANES - BBEERACGE - BYENMEEESMEN - FEPRIFEIAR TN NEER
http://www.hycontek.com -

2~ FRBEPNE - BEERS - RE=70LFFTEESIBIEE - ZRTNEEEST -

3 FERAEEBREANBERT - ARTRFTAVIEEE - HABRNDEERGRBPEPNES - BEEREEP
REmMBERRA - DA EIRERPIAMERE - ZEF PR EFAR -

4. FFIRWASRE - iHER - EFHEROERIRM - (F 1C ARINFENBEREASFTINE - HREFFES
EFRBERREEEEEAER - IR EHEEER - BILATSMIESR » ZATAEEEQTSIE -

5 AERBENENREREEE - EF N SIMINEEREEHITARNBARE -

6+ ARBEPNER - RESETY - FIYEAEERSYFEIERVERR - BIANIZEREEZERIM - BN -
SRR - EEISRMRMZERMS U ARELZENRMIERE - NMEFRERMHER -

7~ ART-BRFIRESERNRENYEER  BIENFSREREE —ERRMEIER » ELIBMRRT
REEEH—LEABSEN - KAFMWF - EREGTERN - BRADBRIIGREIIIRAZEEE - ERILHE
FEEMAVEE -

8+ ARMBEHRAE » RIEALQTFHY - BEAREMENEHEH -

© 2015 HYCON Technology Corp Preliminary APD-HY16F015-V01 TC
www.hycontek.com p;ge(}



http://www.hycontek.com/

HY16F 184 HVC\",\"

Force Touch (Single Input) Circuit HYCON TECHNOLOGY

1. RB/@M

£ 2015 & » FERHT—IVAY MacBook #] Apple Watch E5 &R /BB IERAER T - BEW

Apple #8573 Force Touch » FHFEZRIE NEERC &R TOirEEERAEEEE - ERIEE
D HE P EIRRY DB SR ML — R YAV RA R fE R - MASGIS T THEIA HY 16F 184
RIESHEZ Sigma-delta 24 Bit ADC #5fC Uneo Force Sensor 2R E IR —{&%E{L. Force Touch
FEREES - AN HHY Force Touch fERERE & - EERITHE : B/IRLHEIZS(Force
Sensor)~ADC ] MCU #ZH|&8F - #LE HY16F184 1EHI 8 SR E S a2 Sigma-delta 24 Bit
ADC - TJF2T\K PGA M ET\iEBIIHFIDEE » IJLUEKIBRS{E PCB BiZ#RES @ BT
X FHAELE R BN HY SRS I o

T—{E5cE Force Touch EFFERA L - [RYREZSEEI X, Y SHENMZEH Z B5aE 518 » @
FEEZS T EAEFEIIRERERENIERBAERET - MAEANA » RcERETETE
YN{al{EE HY16F 184 INES¥5%: Sigma-delta 24 Bit ADC #&iFiEP0{E Force Sensor /3% 18
12C @A ERIHEAHY ADC Raw Data - {3 12C #& USB 51223t E &R - HEMim GUI
N BNRFEO{E ®EER) ADC Raw Data ER|E{LERET -
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2. [RIEERAA

2.1. SHIRE

Uneo Force Sensor 2L EAPHZN fE(piezoresistive effects)mEMERIE I RGEIZS - FTEERR
FRZNFE S e S R A ERREI T Z RN SRR IIERRE LR EEREEE < U RIIRS: -
{FRETKIRERENELE - FHI\EHSRBEZNNE - RIEBELRIDIK/ - A
E{EF Uneo Force Sensor &l EE i A (Single Input)RyEHAERER] - HERIT5AHERIE » O
PIZZTE 1 - R1 B—EEEWNSZENH » Vr RIREERSEER - Rs Bl74% Uneo Force
Sensor ERERCE - ENREBIERRHELEF » Rs SEERIEESEEE » V2 BIZS Uneo
Forec Sensor fB¥IfERVERE L E - HAT\A:V2=+Vr*R1/(Rs+R1) - Uneo Forece Sensor
HRMRETHZREINRBIEAR » HES(Conductance)lEBEX - M= <BIEEH
(Resistance){E&itd/)\ - FTLIALA ERATVECE Uneo Force Sensor 51 TICIGA] - & V2 SRR
A FHERAZRPTRAZEIRY Force BR/JHIEIX o

Force

1 Uneo Force Sensor =HI|FIE

A Force Tocuh FVEARZUEITE 2 BT » = P01E B )2 AI23(Force Sensor) ~ADC
M MCU EgH - EBENMBRERDAIRE LK, BIXARESSMESINERAREL
£ BEBEENBEADCHRER A/ (MCU)MRIRAFREIESTE » REEEE 12C @
HHER - AN - ERZRIRVEIRLEIZES Uneo Force Sensor » 5¥#fiEfNS Uneo Force
Sensor (218 TE 3 » MCU EE8-E3 ADC FRIREMDTIAEET 2.2 1718 -

Uneo Force
Sensor
Uneo Force | Analog Segma ADC Raw
Finger Sensor Input Delta MCU Data Output
> ™ . HY16F184
Touch Uneo Force 24 Bit 12C Protocol
Sensor ADC
Uneo Force
Sensor

2 HY16F 184 Force Touch EAZEEERE
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Table 1. Operating Characteristics (Ta = 25°C unless otherwise noted, F is positive)

HYGON

HYCON TECHNOLOGY

Characteristic Symbol Min Typ Max Unit
Force Range'" For 0 — 10 N
Linearity® — — 0.99 —_— —
Repeatability™ —_— —_— —_— £2 %
Hysteresis™ —_— —_— —_— +2 %
Drift'® — — — 6 %/log(s)
Response Time'® tr — —_— 0.1 ms
Temperature Sensitivity'”’ YIT —_— —_— 0.35 %/°C

Sensor High linearity output vs. Pressure (or Force)
Characteristic

3.5x10™ o

3.0x10™

2.5x10™
® 2.0x10*
[&]
G
-‘g 1.5)(104— Plastic Force
e
& Electrode
Q PE——
O 1.ox10* I P g b B

microstructure’*ﬁﬂ&;‘% E
5.0x10°
= Sensor Cross-Section
0.0 4
T ¥ T 5 T ¥ T ke
0 10 20 30 40
Pressure (psi)
H Sensors A, B, C e
3 Uneo Force Sesnor E AR 4TI
2.2. EFIER
© 2015 HYCON Technology Corp Preliminary APD-HY16F015-V01_TC
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BT - HY16F 3831 32 Iyt S14HAE Flash B854 (HY16F 184)

s 5§ 3 3 3
o 3 3 g = 5 & on
— v w < [oe]
. 32 31 30 29 28 27 26 25
PT1.0 1 UART 32-bit SPI 12C 24 | PT24
Hardware TimerA/B/C
PT1.1 2 23 | PT3.0
RTC Clock System || 46 it PWM
PT1.2 3 8KB Debug 22 | PT3.1
SRAM Module
N8
PT13 | 4 32-bit MCU 21 | PT32
’ 64KB Power '
Flash Management
PT1.4 5 20 | PT3.3
Rail-to-Rail
Watch Dog Reset Control OPAMP
PT15 6 19 | PT3.4
Low Noise . Analog
PGA 24-bit ADC Comparator
PT1.6 7 8 [ PT3.5
8-bit
Bandgap Resistance (lljharge
PT1.7 8 Ladder ump 17 | PT3.6
9 10 11 12 13 14 15 16
5 © 3 s & & &
~ 8 & g 8 2 g8 3
4 #ER HY16F &%l 32 \/7t=1FEE Flash 2 #(HY16F184)
© 2015 HYCON Technology Corp Preliminary APD-HY16F015-V01_TC
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HY16F184

Force Touch (Single Input) Circuit

HYGON

(1)ERFIE#T Andes 32 fi77T CPU #%I)\ N801 gZIE 38

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

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

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

4
5)%
6
7

vvvv

ZEI\ECISHE 64KBytes Flash ROM

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

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

2)NERE

RXHIZs TPS -

8)iBIEE A FFLESE A A OPAMP -

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

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

13)hERS ARSI @A 12C 151

14)FEES Y@ UART 1510

15)hE8S RTC [FEEL)BEIRA

16)hE8S Touch KEY TNEENEHE

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

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

HYCON TECHNOLOGY

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

OSR 32 64 128 256 512 1024 | 2048 | 4096 | 8192 16384 32768
Max. Vin(mx)) Output rate(HZ2)
=0.9*VREF - 10417 | 5208 | 2604 | 1302 651 326 163 81 41 20 10
Gain | =| PGA | x| ADGN
+1080 1 = 1 x 1 12.5 15.0 16.6 17.3 17.7 18.1 18.7 19.2 19.6 20.3 20.7
+540 2 = 1 x 2 12.4 14.4 16.3 16.9 17.0 17.4 17.9 19.1 19.3 20.0 20.4
*135 4 = 1 x 4 12.2 14.6 16.1 16.6 16.9 17.2 17.9 18.8 19.4 19.8 20.3
+33.75 32 |= 8 x 4 12.2 13.7 15.1 15.6 16.1 16.5 17.0 17.7 18.1 18.6 19.1
+16.875 64 [=[ 16 [x 4 12.1 13.8 14.6 15.2 15.6 16.2 16.7 17.2 17.6 18.1 18.5
+11.25 9% |=[ 24 |x 4 12.1 13.4 14.4 14.8 15.4 15.9 16.4 16.9 17.4 17.9 18.3
+8.435 128 |=| 32 |x 4 12.0 13.3 14.1 14.7 15.1 15.6 16.1 16.6 17.1 17.6 18.1
(1) Max.Vin (mV) is the max. input voltage of single end to ground (VSS).
RMS Noise(uV) with OSR/GAIN at A/D Clock=333Khz, VDDA=2.4V, VREF=1.2V
Max. Vin{mV) OSR 32 64 128 256 512 1024 | 2048 | 4096 | 8192 16384 32768
ax. vin(m
=0.9*VREF Output rate(Hz) 10417 | 5208 | 2604 | 1302 651 326 163 81 41 20 10
Gain [ =| PGA | x| ADGN
+1080 1 = 1 X 1 426.3 71.0 233 | 1456 | 1092 | 8.29 5.72 3.98 2.95 1.89 1.410
+540 2 = 1 X 2 216.6 54.1 14.5 9.93 9.37 717 4.77 219 1.89 1.12 0.838
+135 4 = 1 X 4 129.5 235 8.5 6.04 4.85 4.02 2.46 1.29 0.89 0.65 0.455
+33.75 32 = 8 X 4 15.8 5.5 2.1 1.53 1.07 0.78 0.56 0.36 0.27 0.18 0.135
+16.875 64 |= 16 [x 4 8.5 2.6 15 0.99 0.75 0.51 0.36 0.26 0.19 0.13 0.098
+11.25 9% [=| 24 [x 4 5.9 23 1.2 0.85 0.59 0.41 0.30 0.21 0.14 0.10 0.078
+8.435 128 |=| 32 |x 4 4.6 1.9 11 0.7 0.52 0.37 0.27 0.19 0.14 0.10 0.068
© 2015 HYCON Technology Corp Preliminary APD-HY16F015-V01_TC
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3. SEREt

3.1. fEEEERAEA
{88 HY16F184 (N3E ADC $£FZ Uneo Force Sensor {il Force Touch fEFREES -

HY16F184 B9 ADC &EXELL RN BI/EEPT{E Force Sensor By S+E3 S-{{iE R » PRENEE IR
ATNBERETIT\ © 5%4#f ADC 5B UASE TE 5~8 5 » sF il = RIRIRERETE LIS
PATE 9 -

* ADINP[3:0]

[ 2100 0000 } ;- -

AIO0 >

AlOA 200

AlO2 2010 L

AID3 W INP _
REFO 0100 DCSET[3:0] ADGNI[1:0]
oron 0101 ADCLK
FRD CFRST

TSPO el ENADC

TSP1 =] | ADFDR m&

1000 YVYY f
VDDA =L ) b ADGN x1,2,3,4
. i) g : i
visir | (' 53 2 order SD ADC | 1bit L "

B X T\ * VREF x 0.5,1

AlOA 2001
W-

REFO mmmill]

OPO| mlOL

TSNO ——Ul0 INN

TSNT sl

pao] — 100

vss 1001

RSL,
Force Sensor
VDDA AIQ2 AIO3

5 @iE 1REE

0000

AIO0
AIO1 2001
AlO2 0010
0011
EED DCSET[3:0
— o [3:0] ADGN[1:0]
o ADCLK
POl ——lOL FRb
TsP0 0110 ENADC CERST
TSP1 mnlIL] | ADFDR. | prOSf—
1000 YYyVYy ‘
DAOI —20L y; C
VDDA 1001 ADGN x1,2,3,4 39bit
2 order SD ADC |1bit _,4_|> ADO[31:0]
AIO 0000 VREF x 0.5,1
Al 2001 }

0010

AlO2

AIO3 2011

REFO ——tl00

opol —210L;

TSNO sl

TSN1 0111 = VRNS[1:0]
DAOI —1200

vss 1001

K apinngo) 0 OPNS[1]=AI05=1b
OPNS[2]=DAOI(PT3.1)=1b
Force Sen: PT3A0=1b
6 BB 2NEE
© 2015 HYCON Technology Corp Preliminary APD-HY16F015-V01 TC
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ADINP[3:0]

INP
DCSET[3:0] ADGN[1:0]
ADCLK
FRb
. ENADC b g;is-r
] ADFDR
PGA[2:0
v YYVYVYYY
/
. 8 ADGN x1,2,3,4 12bit
- (-] i !
VISHR S5 2 order SD ADC  |1bit —— ADO[31:0]
" VREF x 0.5,1

INN

) 4 AJDINN[S:CI]

VDDA AIQ2 3

87 B 3 REE

4 ADINP[3:0]
INP
DCSET[3:0] ADGN[1:0]
ADCLK
EE:DC CFRST
OSR
ADFDR  —
\Hrvwlrf L
/
] ADGN x1,2,3,4 22hit
3 g 2 order SD ADC  |1bit "% ADO[31:0]

} = VREF x0.5,1

:)-

H

H

H

H

] BN

H

K ADiNNg3:0]
8 BE4NEE
© 2015 HYCON Technology Corp Preliminary A e oo
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——————————————————————————————————————————————————————————————————————————————————
VDD3V
R23 R24
VDDV  VDDI8 ok ok
+3V3 VDD3V R25
R26 16 17
3 | VDDV voD1s < 4
OuF uF 2 Q
8 = = I & & &
| | | q w4
@ > @ L - @ Hy16F184
> fa) Q Z I o K
a 2 2a 2a
S > SE s =
= 2 3 X
&) o | I
X ><‘ X o
2 o E I
S T o
o= < o
o o =
e £z
® Z @ B,
HY16F184 £ 328
3 s ° =
QA3 S
3L e SDA 7/TCI2_T/RX_TICK_4/PWML_T/INT2.5/LS XOUT/PT2.5 <<
RST 32 PT4.0/RST/NMI SCL_7/TCIL_7/TX_7/CS_4/PWMO_7/INT2.4/LS XINPT2.4 ld
PTLO 1
—2 2o PTLO/CHI/INTL.0/PWMO_1/CS_/TX_L/TCI1_1/SCL_1
PTL1 24 PT1.U/CH2/INTLL/PWML 1/CK 1/RX U/TCI2 1/SDA 1
2] PT1.2/CHB/INT1.2/PWMO_2/MISO_L/TX_2/TCI1_2/SCL_2
s—21 PTL3/CLY/INTL.3/PWML_2/MOSI_L/RX_2/TCI2_2/SDA 2 OPOUPT3.0 22—
%—3 PT1.4/CL2/INT1.4/PWMO_3/CS_2/TX_3/TCI1_3/SCL_3 DAO/OPO2IPT3.1 (22 FPT3.1
—S5 PTL5/CL3/INTL 5/PWMI_3/CK_2/RX_3/TCI2_3/SDA 3 AOHPT3.2 A—AIOL
Ll PT1.6/CLA/INTL6/PWMO_4/MISO_2/TX 4/TCIL 4/SCL_4 AIO5/PT3.3 (020 AI0S
S8 PTL.7/CMPOU/INTL7/PWML_4/MOSI_2/RX_4/TCI2_4/SDA 4 AIO6/PT3.4 &
(o]
o
g o AOTIPT3S [
Q < 04
[e} ~ o o o ™ ©
a 9 o 9 o
3 2 & Y 5 < < < = &
. - ) ) ) )
ey 2 o @ s w e u 5
HYCON_LOGO - RST 2 VDD3V 1
o 3l 3| g @& VDD3V 3 .
©
F|VPPAL %10 2 < < < © ECI 2 SOA
——1uF = EDIO 7 SCL M
Rl R2 e M S
0 0 )
- Writer == |IC Connector
VDDAL

—C1
0.1uF

— C4

0.1uF 0.1uF

—C5

0.1uF

B 9 HY16F184 Uneo Force Sensor IBEE#R iRiEIZE

FETHMTE

()HY16F184 : ERIZEIBELESR ) » TEESHITEFELE Force sensor FIiFHEER » Il
Bi%i8 12C @il ADC Raw Data EH|#iL -

(2)ADC : HY16F184 Ni2 2 $ELL NN 18516885 » 4% Force sensor ATHISRVEREHSE » AL
N EREAFIEIE -

(3)Uneo Force Sensor :[B/JRAIEE » BEERBOIXAN - BASBEBRREREANE -
(4)R3~R6 £ : BOBRACETSZEN  FHEERARTAREESZEMEKR

© 2015 HYCON Technology Corp Preliminary APD-HY16F015-V01 TC
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3.2. ERESERAA

ZIUAEE

(ESWEE L

A
ADCHHEAERIE
ERRCHIIR EECE

A

#E AWait Mode & 25
HEADCHEARE

A

ADCH#ES
=EAWait Mode

A
#E AADCHET
pRIGTTTE
Force Sensor CHI~CH4& 7}

A

Force Sensor CHAERHFHE
==

JLEE

FEHT2C {Hi2£Buffer &kl
ADC Raw Data& i}

10 Force sensor Btz E

Preliminary APD-HY16F015-V01_TC
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Force Touch (Single Input) Circuit HYCON TECHNOLOGY

4. BURAIIR ARG

4.1. ADC Output Rate jAIZ

EAXA » BEFENOIVAE—ERBEFEIONBITIIIE - FLEREREE
FE1FE 16 - 72 CPU $EEKREITER 2MHz B2 ADC OSR TR 128 HYEit (B ADC FI&E
FlERILE 24D 2560sps) » FARHE CH1 E| CH4 RURFHEIFRIREEZEE 10ms » BBIERND
100Hz - TELEERAFT - SNRBIEH ADC RYIRIERE - O #EEEH ADC OSR 52 E - (BEiET
BEEEXTEME - NREEFEH T CPUNTIFER » USSR EBHEFEDRBA > (£
LB » ACEZRDERBE I ERME RV FIIESTE » FERLLOIVRER » IUE
ANEH CPU IJ5EEE ADC SERAVIE T T » e =HE @B R B EEE IRV RA - £ ADC
Output Rate SR/t 100Hz {EF12) 192Hz - FSBITITERTTER + BB RIRHIEEN
ADC Raw Data FEZ25EEAYFE 16 X - LBJEBRENFEAZ2M—NFEE BEgIE=
FENERITTIIESTE - TEREDEHEH -

4.2. ERAE
£ CPU $83REHEA 2MHz B2 ADC OSR % 7ER 128 RVIE R | » (FREREIFIT AT LS
Ffy ADC Output Rate 7 192Hz » & CPU T {FZE VDD=3V, VDDA=2.4V, R3~R6 B4
EPE=0.5k BRBRVEFR » 7T LB FETRISEIRVFEERKY 525uA » IE7A3 Uneo Force Sensor
EEBERZIEOEIER FFEER - (BE2BEFEER » EFFEEET Uneo Force Sensor &%
EEINENBAMELERVIEINFEER - TERETR Force Sensor AEFETTEEAIRATR -

4.3. BREZT]
£ ADC Gain=1 > PGA=1 » R3~R6 EEESSE[H=0.5k BIBRYE R T » ILURERKHKY
1.2kg &  fERETILIET1Zc ADC B Gain (E » LUmE N ERIER -

4.4, ADC Raw Data Hi 12C J@EAMRE T\ R

I12C Slave Address:0x20

12C Command:0x80

ADC Raw Data Format:
S+Addr+0x80+rS+(Addr+1)+CH1Data_L+CH1Data_M+CH1Data_H+CH2Data_L+CH2Dat
a_M+CH2Data_H+CH3Data_L+CH3Data_M+CH3Data_H+CH4Data_L+CH4Data_M+CH
4Data_H+P

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

CH1,CH2,CH3,CH4: Force Sensor ADC Raw Data;

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

HERE BB (Chx)H 8*3=24bit

Bit0 » #i—7SIEIZE - Bit0=0b - ARRBEEN], Bit0=1b ,» ARBIELL

{EFR&METE Bit0O=1b ¥ » BMSERIA B

Bit23 » #f—~# Sign bit >

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

© 2015 HYCON Technology Corp Preliminary APD-HY16F015-V01 TC
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Force Touch (Single Input) Circuit HYCON TECHNOLOGY
4.5. ADC Raw Data ERIBETTTET TH8

i®¥E Force Sensor FT#iHHY ADC Raw Data T3i%38 12C TEIZRIMERIAY SEmEEEEY -
BECHLEREZETHY 12C 88 USB pYigEEsEC & PC imAY GUI » TILAINZARENIFHY ADC Raw Data
BRIEET - SHIEREEEET GUIRIESRE » OISZWT
1.Connect : USB BIZARE - IR BIEFEZEZHET Connect > YIRBEAIER » SRR
control board connect fail
2.12C Slave addr: 785%% 0x20.
3.Chart: ZE~PO{EEIERY Force sensor IBiH&E K
4.Scan: FRIR:EENII{EREERY Force sensor fRfaE R
5.Save: {3EYPL{&E&ERY Forec sensor iRimE K]

Revision History
chi  |cn2  |cn3  |chs Chart ]rnarcnl
cm ch2
0 Aee- ]
0 0
ch3 Ccha
o 4ome- o
2 0 0 4 5
12C Slave addr. |20 Scan ‘ Stop J Save
1] Connect

11 ADC Raw Data ERIEETRTE

4.6. ADC Raw Data #3#sHE,
EASCHIER A » YR 7T Uneo Force Sensor R EMEERAIENYIRNIER ~ - JLASEEITE
TEEH+/-2~ +/-3 counts 3RZN(ADC output code: +/-15bits) » T LA TEEIZEZ -

© 2015 HYCON Technology Corp Preliminary APD-HY16F015-V01 TC
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Force Touch (Single Input) Circuit HYCON TECHNOLOGY

o8 o

\|‘\IHHHH‘HH‘HHH'H
\'H : L ‘

12 Uneo Force Sensor #NE(TOEJ¥)IERX Ay ADC Raw Data #{r =

ElE CH1 iYL E L& 1009 AYRLNS » %% CH1 HY ADC Raw Data 8L E -
CH3 x>k i & 1009 i=hERIAY ADC Raw Data #Y-1~-2, [N&Z % ADC Raw Data #) 2150
ATEL 1009 RYBEES ARKUE R 2150 BY ADC Count 0¥ » [[t73 ADC Gain=1, PGA=1 [{&HY
AlEVES - ARG RILH T EEE#ENEEEE] ADC Raw Data fyEEE -
e —— T — T .

Revision History

n1  |cn2  |en | cne Cha ]cn a|

% 120 SRR SO | O O SN N IR O SO N | 1l
B : ; ; ; ; ) ; ; i ; ; I B i
Pt ] | i i i i ! ] ! . . [ i
2 1,000 ; : ; : : ] i ; ! ! ; i 23 | |
& | i : ; i ! ! I i ! B I |
©  gop L L L : i i : H i i © f |
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5. Demo Code RIHRATEZ

#include "HY16F188.h"
#include "System.h"
#include "DrvGPIO.h"
#include "DrvI2C.h"
#include "DrvCLOCK.h"
#tinclude "my define.h"
#include "DrvADC.h"
#include "DrvTimer.h"
#include "DrvADC.h"

#include "DrvPMU.h"

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

t#tdefine Disable ©
#tdefine Enable 1

t#tdefine I2CBufferSize 256

© 2015 HYCON Technology Corp
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/¥ e e * /
/* Global CONSTANTS */
/¥ e e * /

MCUSTATUS MCUSTATUSbits;

HYGON

HYCON TECHNOLOGY

// Data range 32767~-32768, +- 15bit format(bit3e~bitl6), Bit31=+-Sign, Bit®=Flag; ©:0ld, 1:new

int ADC_CH1, ADC_CH2, ADC_CH3, ADC_CH4;

int ADC_CH1_Array[4], ADC_CH2_Array[4], ADC_CH3_Array[4], ADC_CH4 Array[4];

int ADC_CH1_Count, ADC_CH2_ Count, ADC_CH3_Count, ADC_CH4 Count;

char CH1_LowByte, CH2_LowByte, CH3_LowByte, CH4_LowByte;

char CH1_MiddleByte, CH2_MiddleByte, CH3_MiddleByte, CH4_MiddleByte;

char CH1_HighByte, CH2_HighByte, CH3_HighByte, CH4_HighByte;

unsigned char ADC_CH4_Finish;

int i;
unsigned char ADfinish;

int ADCData;

unsigned char Buffer[I2CBufferSize];

unsigned char I2C_RW;

unsigned char I2C_TARGET;

unsigned char I2C_Sendbuf[I2CBufferSize];

unsigned char I2C_Recbuf[I2CBufferSize];

// Target I2C slave address

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

unsigned int GeneralFlag;

void Delay(unsigned int num);
void InitalADCO(void);

void HWI2C_INI(void);

int main(void)

{

// GPIO Trigger/Output Rate setting

pio_00=0x00000808; //PT10E3=1, //PT1.3 Output Mode, check output rate=Interrupt pin

© 2015 HYCON Technology Corp
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pio_04=0x00000808; //PT1D03=1 PT1.3 pull High, check output rate=Interrupt pin

//ADC initialization
op_00=0x00000202; // OPOE=1, let OPOI=0OPO, setting pinil5
pio_24=0x80800000; //PT3IE7=1b, let OPOI=0PO, setting pinil5

InitalADCO(); //ADC CHe, 16F188, pin2@/pini9

//Data initialization=0

ADC_CH1=0, ADC_CH2=0, ADC_CH3=0, ADC_CH4=0, ADCData=0, i=0;

CH1_ LowByte=0, CH2_LowByte=0, CH3_LowByte=0, CH4_ LowByte=0;
CH1_MiddleByte=0, CH2_MiddleByte=0, CH3_MiddleByte=0, CH4_MiddleByte=0;
CH1_HighByte=0, CH2_HighByte=0, CH3_HighByte=0, CH4_HighByte=0;
ADC_CH1_Count=0, ADC_CH2_Count=0, ADC_CH3_Count=0, ADC_CH4_Count=0;
ADC_CH4_Finish=0; //Disable I2C Slave data Buffer Update

ADfinish=0;

for(i=0;i<=256;i++) //if 6=HY14E1@ Test tool AP
{
I2C_Sendbuf[i]=90; //Initial I2C data buffer=0

I2C_Recbuf[i]=0;

for(i=0;i<=3;i++)
{
ADC_CH1_Array[i]=0;
ADC_CH2_Array[i]=0;
ADC_CH3_Array[i]=0;

ADC_CH4_Array[i]=0;

DataRxIndex=0;
DataTxIndex=0;
EndFlag=0;

DataTxLen=256;

// I2C initialization

HWI2C_INI();

// SPI Interrupt Enable, Dummy setting, in order to enter wait mode
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int_00=0x03030303;

DrvADC_CombFilter(Disable); //Disable CombFilter

DrvADC_CombFilter(Enable); //Enable CombFilte

SYS_EnableGIE(7,0x3F);

for(i=0;i<=15;i++)

{

switch (i)

{

case 0: //iH/E -1

while(!ADfinish);

ADfinish=0;

int_00=0x30003000; //I2CIE=0, I2CEIE=0
ADC_CH1_Array[@]=ADCData;
DrvADC_ClearIntFlag();
DrvADC_EnableInt();

SYS_LowPower(2); //wait mode

break;

case 1: //:#i/FE-2

ADfinish=0;

int_00=0x30003000; //I2CIE=0, I2CEIE=0
ADC_CH1_Array[1]=ADCData;//>>16;
DrvADC_ClearIntFlag();
DrvADC_EnableInt();

SYS_LowPower(2); //wait mode

break;

case 2: //:#i/FE-3

ADfinish=0;

int_00=0x30003000; //I2CIE=0, I2CEIE=0
ADC_CH1_Array[2]=ADCData;
DrvADC_ClearIntFlag();
DrvADC_EnableInt();

SYS_LowPower(2); //wait mode

break;

© 2015 HYCON Technology Corp Preliminary
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ADfinish=0;

int_00=0x30003000; //I2CIE=0, I2CEIE=0

ADC_CH1_Array[3]=ADCData;

DrvADC_CombFilter(Disable); //Disable CombFilter

op_04=0x00000606; // OPNS[1]=AI05=1b, OPNS[2]=DAOI(PT3.1)=1b, ADC_CH2 Setting

pio_28=0x02020000; // PT3A0=1b, ADC_CH2 Setting

DrvADC_SetADCInputChannel(DAO,ADC_Input_AIO1); //Switch to ADC_CH2 ADC input

DrvADC_RefVoltage(AIO2,AI05); //Set the ADC reference voltage. //Switch to ADC_CH2 ADC
RefVoltage

DrvADC_CombFilter(Enable); //Enable CombFilter

DrvADC_ClearIntFlag();

DrvADC_EnableInt();

ADC_CH1=(ADC_CH1_Array[@]+ ADC_CH1_Array[1]+ ADC_CH1_Array[2]+ ADC_CH1 Array[3])>>2;

//divider by 4

CH1_LowByte=(ADC_CH1 >> 7) & OxFF;

CH1_MiddleByte=(ADC_CH1 >> 15) & OXFF;

CH1_HighByte=(ADC_CH1 >> 23) & OxFF;

SYS_LowPower(2); //wait mode

break;

case 4: //:#i4iE-1

ADfinish=0;

int_00=0x30003000; //I2CIE=0, I2CEIE=0
ADC_CH2_Array[@]=ADCData;
DrvADC_ClearIntFlag();
DrvADC_EnableInt();

SYS_LowPower(2); //wait mode

break;

case 5: //:#iiiE-2

ADfinish=0;

int_00=0x30003000; //I2CIE=0, I2CEIE=0
ADC_CH2_Array[1]=ADCData;
DrvADC_ClearIntFlag();
DrvADC_EnableInt();

SYS_LowPower(2); //wait mode

break;

case 6: //3Hii -3

ADfinish=0;
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int_00=0x30003000; //I2CIE=0, I2CEIE=0

ADC_CH2_Array[2]=ADCData;
DrvADC_ClearIntFlag();
DrvADC_EnableInt();
SYS_LowPower(2); //wait mode

break;

case 7: //iEti -4

ADfinish=0;

int_00=0x30003000; //I2CIE=0, I2CEIE=0

ADC_CH2_Array[3]=ADCData;

DrvADC_CombFilter(Disable);

//Disable CombFilter

HYGON

HYCON TECHNOLOGY

op_04=0x00000600; // OPNS[1]=AI05=0b, OPNS[2]=DAOI(PT3.1)=8b, cancel ADC CH2 Setting

pio_28=0x02000000; // PT3A0=0b, cancel ADC_CH2 Setting

op_04=0x00000A0A; // OPNS[1]=AI05=1b, OPNS[3]=0PO(PT3.7)=1b, cancel ADC CH2 Setting

pio_24=0x80800000; //PT3IE7=1b, ADC_CH3 Setting
op_00=0x00000202; //OPOE=1b, ADC_CH3 Setting

DrvADC_SetADCInputChannel(0OPO,ADC_Input_AIO1);

//Switch to ADC_CH3 ADC input

DrvADC_RefVoltage(AIO2,AI05); //Set the ADC reference voltage. //Switch to ADC_CH3 ADC

RefVoltage

DrvADC_CombFilter(Enable); //Enable CombFilte

DrvADC_ClearIntFlag();

DrvADC_EnableInt();

ADC_CH2=(ADC_CH2_Array[@]+ ADC_CH2_Array[1]+ ADC_CH2_Array[2]+ ADC_CH2_Array[3])>>2;

//divider by 4

CH2_LowByte=(ADC_CH2 >> 7) & OxFF;
CH2_MiddleByte=(ADC_CH2 >> 15) & OxFF;
CH2_HighByte=(ADC_CH2 >> 23) & OxFF;
SYS_LowPower(2); //wait mode

break;

case 8: //#ii[-1

ADfinish=0;

int_00-0x30003000; //I2CIE=0, I2CEIE=0
ADC_CH3_Array[@]=ADCData;
DrvADC_ClearIntFlag();
DrvADC_EnableInt();

SYS_LowPower(2); //wait mode

break;
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case 9: //Eli -2

ADfinish=0;

int_00=0x30003000; //I2CIE=0, I2CEIE=0
ADC_CH3_Array[1]=ADCData;
DrvADC_ClearIntFlag();
DrvADC_EnableInt();

SYS_LowPower(2); //wait mode

break;

case 10: //H{i -3

ADfinish=0;

int_00=0x30003000; //I2CIE=0, I2CEIE=0
ADC_CH3_Array[2]=ADCData;
DrvADC_ClearIntFlag();
DrvADC_EnableInt();

SYS_LowPower(2); //wait mode

break;

case 11: //#Efi -4

ADfinish=0;

int_00=0x30003000; //I2CIE=0, I2CEIE=0

ADC_CH3_Array[3]=ADCData;

DrvADC_CombFilter(Disable); //Disable CombFilter

op_04=0x00000A00; // OPNS[1]=AI05=0b, OPNS[3]=0PO(PT3.7)=6b, cancel ADC_CH3 Setting

pio_24=0x80000000; //PT3IE7=0b, cancel ADC_CH3 Setting

op_00=0x00000200; //OPOE=6b, cancel ADC_CH3 Setting

pmu_00=0x00000200; //ENRFO=0b, ADC_CH4 Setting

pio_24-0x40000000; // PT3IE6=0b, ADC_CH4 Setting

DrvADC_SetADCInputChannel (ACM,ADC_Input_AIO1); //Switch to ADC_CH4 ADC input

DrvADC_RefVoltage(AIO2,3); //Set the ADC reference voltage. //Switch to ADC_CH4 ADC
RefVoltage

DrvADC_CombFilter(Enable); //Enable CombFilte

DrvADC_ClearIntFlag();

DrvADC_EnableInt();

ADC_CH3=(ADC_CH3_Array[@]+ADC_CH3_Array[1]+ADC_CH3_Array[2]+ADC_CH3_Array[3])>>2;

//divider by 4

CH3_LowByte=(ADC_CH3 >> 7) & OxFF;

CH3_MiddleByte=(ADC_CH3 >> 15) & OxFF;

CH3_HighByte=(ADC_CH3 >> 23) & OxFF;

SYS_LowPower(2); //wait mode

© 2015 HYCON Technology Corp Preliminary APD-HY16F015-V01 TC
www.hycontek.com pa§e23



HY16F 184 HVC\",\"

Force Touch (Single Input) Circuit HYCON TECHNOLOGY
break;

case 12: //:#H/fE -1

ADfinish=0;

int_00=0x30003000; //I2CIE=0, I2CEIE=0
ADC_CH4_Array[©]=ADCData;
DrvADC_ClearIntFlag();
DrvADC_EnableInt();

SYS_LowPower(2); //wait mode

break;

case 13: //:H/IE -2

ADfinish=0;

int_00-=0x30003000; //I2CIE=0, I2CEIE=0
ADC_CH4_Array[1]=ADCData;
DrvADC_ClearIntFlag();
DrvADC_EnableInt();

SYS_LowPower(2); //wait mode

break;

case 14: //:H/IE -3

ADfinish=0;

int_00=0x30003000; //I2CIE=0, I2CEIE=0
ADC_CH4_Array[2]=ADCData;
DrvADC_ClearIntFlag();
DrvADC_EnableInt();

SYS_LowPower(2); //wait mode

break;

case 15: //:H/IE -4

ADfinish=0;

int_00=0x30003000; //I2CIE=0, I2CEIE=0

ADC_CH4_Array[3]=ADCData;

DrvADC_CombFilter(Disable); //Disable CombFilter

pmu_00=0x00000202; //ENRFO=1b, Cancel ADC_CH4 Setting

pio_24=0x40400000; // PT3IE6=1b, Cancel ADC_CH4 Setting

DrvADC_SetADCInputChannel(ADC Input AIO3,ADC_Input AIO1); //Switch to ADC_CH1 ADC input

DrvADC_RefVoltage(AIO2,AI03); //Set the ADC reference voltage. //Switch to ADC_CH1 ADC
RefVoltage

//DrvADC_RefVoltage(AIO2,VSSA); //test only
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DrvADC_CombFilter(Enable); //Enable CombFilte

DrvADC_ClearIntFlag();

DrvADC_EnableInt();

ADC_CH4=(ADC_CH4_Array[@]+ADC_CH4_Array[1]+ADC_CH4_Array[2]+ADC_CH4_Array[3])>>2;
//divider by 4

CH4_LowByte=(ADC_CH4 >> 7) & OXxFF;

CH4_MiddleByte=(ADC_CH4 >> 15) & OXFF;

CH4_HighByte=(ADC_CH4 >> 23) & OXxFF;

I2C_Sendbuf[13]=CH1_LowByte;

I2C_Sendbuf[14]=CH1_MiddleByte;

I2C_Sendbuf[15]=CH1_HighByte;

I2C_Sendbuf[16]=CH2_LowByte;

I2C_Sendbuf[17]=CH2_MiddleByte;

I2C_Sendbuf[18]=CH2_HighByte;

I2C_Sendbuf[19]=CH3_LowByte;

I2C_Sendbuf[20]=CH3_MiddleByte;

I2C_Sendbuf[21]=CH3_HighByte;

I2C_Sendbuf[22]=CH4_LowByte;

I2C_Sendbuf[23]=CH4_MiddleByte;

I2C_Sendbuf[24]=CH4_HighByte;

ADC_CH4_Finish=1; //Enable I2C Slave data Buffer Update

pio_04=0x00000800; //PT1D03=0 PT1.3 pull low, check output rate=Interrupt pin

pio_04=0x00000808; //PT1D03=1 PT1.3 pull High, check output rate=Interrupt pin

SYS_LowPower(2); //idle mode

break;

while(1) //to do Moving Average
{
for(i=0;i<=3;i++)
{
switch (i)

{

case 0: //#i/fE-1
ADfinish=0;
int_00=0x30003000; //I2CIE=0, I2CEIE=0
ADC_CH1_Array[ADC_CH1_Count]=ADCData;

DrvADC_CombFilter(Disable); //Disable CombFilter
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0p_04=0x00000606; // OPNS[1]=AI05=1b, OPNS[2]=DAOI(PT3.1)=1b, ADC_CH2 Setting
pio_28=0x02020000; // PT3A0=1b, ADC_CH2 Setting
DrvADC_SetADCInputChannel(DAO,ADC_Input_AIO1); //Switch to ADC_CH2 ADC input
DrvADC_RefVoltage(AIO2,AI05); //Set the ADC reference voltage. //Switch to ADC_CH2
ADC RefVoltage
DrvADC_CombFilter(Enable); //Enable CombFilter
DrvADC_ClearIntFlag();
DrvADC_EnablelInt();
ADC_CH1_Count++;
if(ADC_CH1_Count==4)
{
ADC_CH1_Count=0;
}
ADC_CH1=(ADC_CH1_Array[@]+ ADC_CH1_Array[1]+ ADC_CH1_Array[2]+ ADC_CH1_Array[3])>>2;
//divider by 4
CH1_LowByte=(ADC_CH1 >> 7) & OxFF;
CH1_MiddleByte=(ADC_CH1 >> 15) & OXFF;
CH1_HighByte=(ADC_CH1 >> 23) & OxFF;
SYS_LowPower(2); //wait mode

break;

case 1: //#fik-1

ADfinish=0;

int_00=0x30003000; //I2CIE=0, I2CEIE=0

ADC_CH2_Array[ADC_CH2_Count]=ADCData;

DrvADC_CombFilter(Disable); //Disable CombFilter
op_04=0x00000600; // OPNS[1]=AI05=0b, OPNS[2]=DA0OI(PT3.1)=0b, cancel ADC_CH2 Setting
pio_28=0x02000000; // PT3A0=0b, cancel ADC_CH2 Setting
op_04=0x00000ABA; // OPNS[1]=AI05=1b, OPNS[3]=0PO(PT3.7)=1b, cancel ADC_CH2 Setting
pio_24=0x80800000; //PT3IE7=1b, ADC_CH3 Setting
op_00=0x00000202; //OPOE=1b, ADC_CH3 Setting
DrvADC_SetADCInputChannel(OPO,ADC_Input_AIO1); //Switch to ADC_CH3 ADC input
DrvADC_RefVoltage(AIO2,AI05); //Set the ADC reference voltage. //Switch to ADC_CH3

ADC RefVoltage

DrvADC_CombFilter(Enable); //Enable CombFilte
DrvADC_ClearIntFlag();
DrvADC_EnablelInt();

ADC_CH2_Count++;

if(ADC_CH2_Count==4)
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ADC_CH2_Count=0;
}
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ADC_CH2=(ADC_CH2_Array[@]+ ADC_CH2_Array[1]+ ADC_CH2_Array[2]+ ADC_CH2_Array[3])>>2;

//divider by 4

CH2_LowByte=(ADC_CH2 >> 7) & OxFF;
CH2_MiddleByte=(ADC_CH2 >> 15) & OxFF;
CH2_HighByte=(ADC_CH2 >> 23) & OxFF;
SYS_LowPower(2); //wait mode

break;

case 2: //iEA -1

ADfinish=0;

int_00=0x30003000; //I2CIE=0, I2CEIE=0
ADC_CH3_Array[ADC_CH3_Count]=ADCData;

DrvADC_CombFilter(Disable); //Disable CombFilter

op_04=0x00000A00; // OPNS[1]=AI05=0b, OPNS[3]=0PO(PT3.7)=0b, cancel ADC_CH3 Setting

pio_24=0x80000000; //PT3IE7=0b, cancel ADC_CH3 Setting

Op_00=0x00000200; //OPOE=0b, cancel ADC_CH3 Setting

pmu_00=0x00000200; //ENRFO=0b, ADC_CH4 Setting

pio_24=0x40000000; // PT3IE6=0b, ADC CH4 Setting

DrvADC_SetADCInputChannel(ACM,ADC_Input_AIO1);

DrvADC_RefVoltage(AIO2,3); //Set the ADC reference voltage.

ADC RefVoltage

DrvADC_CombFilter(Enable); //Enable CombFilte
DrvADC_ClearIntFlag();
DrvADC_EnablelInt();
ADC_CH3_Count++;
if(ADC_CH3_Count==4)
{
ADC_CH3_Count=0;
}

//Switch to ADC_CH4 ADC input

//Switch to ADC_CH4

ADC_CH3=(ADC_CH3_Array[0]+ADC_CH3_Array[1]+ADC_CH3_Array[2]+ADC_CH3_Array[3])>>2;

//divider by 4

CH3_LowByte=(ADC_CH3 >> 7) & OxFF;
CH3_MiddleByte=(ADC_CH3 >> 15) & OxFF;
CH3_HighByte=(ADC_CH3 >> 23) & OxFF;
SYS_LowPower(2); //wait mode

break;

© 2015 HYCON Technology Corp Preliminary

www.hycontek.com

APD-HY16F015-V01_TC
page27



HY16F 184 HVC\",\"

Force Touch (Single Input) Circuit HYCON TECHNOLOGY

case 3: //iEA -1

ADfinish=0;

int_00=0x30003000; //I2CIE=0, I2CEIE=0

ADC_CH4_Array[ADC_CH4_Count]=ADCData;

DrvADC_CombFilter(Disable); //Disable CombFilter
pmu_00=0x00000202; //ENRFO=1b, Cancel ADC_CH4 Setting
pio_24=0x40400000; // PT3IE6=1b, Cancel ADC_CH4 Setting
DrvADC_SetADCInputChannel(ADC Input AIO3,ADC_Input AIO1); //Switch to ADC_CH1 ADC

input
DrvADC_RefVoltage(AIO2,AI03); //Set the ADC reference voltage. //Switch to ADC_CH1
ADC RefVoltage

//DrvADC_RefVoltage(AIO2,VSSA); //test only
DrvADC_CombFilter(Enable); //Enable CombFilte
DrvADC_ClearIntFlag();
DrvADC_EnablelInt();

ADC_CH4_Count++;

if (ADC_CH4_Count==4)

{
ADC_CH4_Count=0;

}

ADC_CH4=(ADC_CH4_Array[0]+ADC_CH4_Array[1]+ADC_CH4_Array[2]+ADC_CH4_Array[3])>>2;

//divider by 4

CH4_LowByte=(ADC_CH4 >> 7) & OxFF;

CH4_MiddleByte=(ADC_CH4 >> 15) & OXFF;

CH4_HighByte=(ADC_CH4 >> 23) & OxFF;

I2C_Sendbuf[13]=CH1_LowByte;
I2C_Sendbuf[14]=CH1_MiddleByte;
I2C_Sendbuf[15]=CH1_HighByte;
I2C_Sendbuf[16]=CH2_LowByte;
I2C_Sendbuf[17]=CH2_MiddleByte;
I2C_Sendbuf[18]=CH2_HighByte;
I2C_Sendbuf[19]=CH3_LowByte;
I2C_Sendbuf[20]=CH3_MiddleByte;
I2C_Sendbuf[21]=CH3_HighByte;
I2C_Sendbuf[22]=CH4_LowByte;
I2C_Sendbuf[23]=CH4_MiddleByte;
I2C_Sendbuf[24]=CH4_HighByte;

ADC_CH4_Finish=1; //Enable I2C Slave data Buffer Update

pio_04=0x00000800; //PT1D03=0 PT1.3 pull low, check output rate=Interrupt pin
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pio_04=0x00000808; //PT1D03=1 PT1.3 pull High, check output rate=Interrupt pin

SYS_LowPower(2); //idle mode

break;
}
}
}
asm("NOP");
return 0;
}
/ K o o o o o o o e e e e e e e e e e ———— */
/* Hardware Communication Interrupt */
/* UART/SPI/I2C Interrupt Service Routines */
/ K o o o o o o o e e e e e e e e e e e o — — — —  — —  — — — — — — — — — — — — — — — — — — — — — — ——— — — ———————————— */
void HWO_ISR(void)
{
unsigned char I2C_Status;
if(DrvI2C_ReadIntFlag()==E_DRVI2C INT) // Get I2C Interrupt Flag
{
I2C_Status=DrvI2C_GetStatusFlag(); // Get I2C Status Flag
switch(I2C_Status)
{
case 0x44: //SACTFlag+ACKFlag
{ //0wn slave A + W has been received. ACK has been transmitted.
DataRxIndex=0;
MCUSTATUSbits.b_I2C_ RxDone=1;
DrvI2C_Ctrl(e,0,0,1); // Set ACK bit
break;
}
case 0x4C: //SACTFlag+DFFlag+ACKFlag
{ //Data byte has been received. ACK has been transmitted.
I2C_Recbuf[DataRxIndex]=DrvI2C_ReadData();
if(I2C_Recbuf[DataRxIndex]==0x80)
{
if(ADC_CH4 Finish==1)
{
I2C_Sendbuf[1]=I2C_Sendbuf[13]|@x1; //Chl bite=1b, new data
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I2C_Sendbuf[2]=I2C_Sendbuf[14];
I2C_Sendbuf[3]=I2C_Sendbuf[15];
I12C_Sendbuf[4]=I2C_Sendbuf[16]]|0x1;
I2C_Sendbuf[5]=I2C_Sendbuf[17];
I2C_Sendbuf[6]=I2C_Sendbuf[18];
I2C_Sendbuf[7]=I2C_Sendbuf[19]]|0x1;
I2C_Sendbuf[8]=I2C_Sendbuf[20];
I2C_Sendbuf[9]=I2C_Sendbuf[21];
I12C_Sendbuf[10]=I2C_Sendbuf[22]]|0x1;
I2C_Sendbuf[11]=I2C_Sendbuf[23];
I2C_Sendbuf[12]=I2C_Sendbuf[24];

ADC_CH4_Finish=0;

else

I12C_Sendbuf[1]=I2C_Sendbuf[1]|0x0;

I2C_Sendbuf[2]=I2C_Sendbuf[2];
I2C_Sendbuf[3]=I2C_Sendbuf[3];
I12C_Sendbuf[4]=I2C_Sendbuf[4]|0x0;
I2C_Sendbuf[5]=I2C_Sendbuf[5];
I2C_Sendbuf[6]=I2C_Sendbuf[6];
I2C_Sendbuf[7]=I2C_Sendbuf[7]|0x0;
I2C_Sendbuf[8]=I2C_Sendbuf[8];
I2C_Sendbuf[9]=I2C_Sendbuf[9];
I2C_Sendbuf[10]=I2C_Sendbuf[10]|0x0;
I2C_Sendbuf[11]=I2C_Sendbuf[11];
I2C_Sendbuf[12]=I2C_Sendbuf[12];

}

DataRxIndex++;
DrvI2C_Ctrl(o0,0,0,1); // Set ACK bit
break;

}
case 0x48: //SACTFlag+DFFlag
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//Ch2 bit@=1b, new data
//Ch3 bit@=1b, new data

//Ch4 bit@=1b, new data

//Chl bite=0b, old data

//Ch2 bite=0b, old data

//Ch3 bite=eb, old data

//Ch4 bite=0b, old data

{ //Data byte has been received. NACK has been transmitted.

I2C_Recbuf[DataRxIndex++]=DrvI2C_ReadData();

DrvI2C_Ctrl(0,0,0,0);
break;

}

© 2015 HYCON Technology Corp
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case Ox4A: // I2C General Call
{ //One data byte has been received. NACK has been transmitted
GeneralFlag=1;
DataRxIndex=0;
MCUSTATUSbits.b_I2C RxDone=1;
I2C_Recbuf[DataRxIndex++]=DrvI2C_ReadData();
DrvI2C_Ctrl(e,0,0,1); // Set ACK bit
break;
}
case Ox4E: // I2C General Call
{ //One data byte has been received. ACK has been transmitted
GeneralFlag=1;
I2C_Recbuf[DataRxIndex++]=DrvI2C_ReadData();
DrvI2C_Ctrl(e,0,0,1); // Set ACK bit

break;

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

{ //0wn slave A + R has been received. NACK has been transmitted.

DataTxIndex=0;
MCUSTATUSbits.b_I2C_ TxDone=1;
DrvI2C_WriteData(I2C_Sendbuf[DataTxIndex++]); // Send Data to Master
DrvI2C_Ctrl(0,0,0,0); // Clear all I2C flag
break;
¥
case Ox5C:

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

APD-HY16F015-V01_TC
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¥
case 0x58:
{ //Data byte has been transmitted. NACK has been received.
DataTxLen=DataTxIndex;
EndFlag=1;
DrvI2C_WriteData(0x80); // set MSB==High, NACK then STOP
DrvI2C_Ctrl(0,0,0,0); // Clear all I2C flag
break;
¥
case 0x30:
{ //A STOP has been received.
DataRxLen=DataRxIndex;
DataTxLen=DataTxIndex;
EndFlag=1;
DrvI2C_Ctrl(0,0,0,0); // Clear all I2C flag
break;
¥
default:
{
DataTxIndex=0;
DataRxIndex=0;
EndFlag=1;
DrvI2C_Ctrl(0,0,0,0); // Clear all I2C flag
break;
¥
}
DrvI2C_ClearEIRQ();
DrvI2C_ClearIntFlag(2); // Clear I2C Interrupt Flag(I2CIF)

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

{
EndFlag=1;
DrvI2C_ClearIRQ();
DrvI2C_ClearIntFlag(2); // Clear I2C Interrupt Flag(I2CEIF)

DrvI2C_Ctrl(o0,1,0,0); // I2C as master sends STOP signal

}
}
U * /
/* WDT & RTC & Timer A/B/C Interrupt Service Routines */
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void HW1_ISR(void)

{

void HW2_ISR(void)

{
if(DrvADC_ReadIntFlag()==1) //HIADCHEERZRIESE(r T
{

DrvADC_ClearIntFlag();
ADCData=DrvADC_GetConversionData()>>8;
ADfinish=1;

DrvADC_DisableInt();

int_00=0x30300000; //I2CIE=1, I2CEIE=1

void HW3_ISR(void)
{

void HW4_ISR(void)
{

/* PT2 Interrupt Service Routines
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/% el * /
void HW5_ISR(void)
{
}
/e * /
/* Software Delay Subroutines */
/e * /
void Delay(unsigned int num)
{

for(;num>0;num--)

asm("NOP");
}
/el * /
/* ADC Function */
/el * /

void InitalADCO(void)

{
//Set ADC input pin

DrvADC_SetADCInputChannel(ADC_Input_AIO3,ADC_Input AIO1);

DrvADC_InputSwitch(OPEN);
DrvADC_RefInputShort(OPEN);
DrvADC_Gain(9,0);
//DrvADC_Gain(1,0);

DrvADC_DCoffset(0);

DrvADC_RefVoltage(AIO2,AI03); //Set the ADC reference voltage.

RefVoltage

//DrvADC_RefVoltage(AIO2,VSSA); //test only

//DrvADC_FullRefRange(9); //Set the ADC reference range select.

DrvADC_FullRefRange(1); //Set the ADC reference range select.
//0@:Full reference range input

//1:1/2 reference range input

DrvADC_OSR(8);

DrvADC_ClkEnable(@,1); //Setting ADC CLOCK ADCK=HS_CK/6

//Set the ADC Gain 1, PGA=1
//Set the ADC Gain 1, PGA=8

//DC offset input voltage selection

//8:0SR=+128, Speed=2.56k sps

DrvADC_FastChopper(1); //fast chopper enable
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//Switch to ADC_CH1 ADC input

//Switch to ADC_CH1 ADC
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//Set VDDA voltage
DrvPMU_VDDA_LDO_Ctrl(E_LDO);
DrvPMU_VDDA_Voltage(E_VDDA2 _4);
//DrvPMU_VDDA_Voltage(E_VDDA2_7);
//DrvPMU_VDDA_Voltage(E_VDDA3_0);

DrvPMU_BandgapEnable();

//DrvPMU_REFO_Enable();
DrvPMU_AnalogGround(Enable);//ADC analog ground source selection.
//1:Enable buffer and use internal source
//DrvPMU_LDO_LowPower(1); //VDD LDO with low power control.
//@ : Normal;1l : Low power

Delay(0x1000);

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

DrvADC_CombFilter(Enable); //CombFilter open

void HWI2C_INI(void)
{

//Drvi2C_SetIOPin(@); //Set I2C port, PT1.0=SCL, PT1.1=SDA
DrvI2C_SetIOPin(7); //Set I2C port, PT2.6=SCL, PT2.7=SDA

clk_ee=exffel; //ENHAO=1

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

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

12c_08=0xff200000; //0x41008, Set I2C CRG
i2c_00=0xffooffol;//0x41000//ok i2c enable

i2c_08=0xffe4ff7f; //0x41008//12C Clock Control//Time-out Control Register

i2c_0c=0x00ff0020;//I2C slaver id_0=0x20
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i2c_04=0xffff80;//0x41004//1i2c slaver en
12c_0c=0x00000021;//slaver id_0

asm("NOP");

int_@e=0xff3effee; //I2CIE=1, I2CEIE
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}

/¥ o o i */
/* End Of File */

/¥ o o i */

HY16F184_ADC_Fo HY16F184_I2CTool
rceSensor_GDO05.zip VO0.1.zip
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6. 2FR/

[1] http://www.hycontek.com/attachments/MSP/DS-HY16F198 TC.pdf, #LERRlE:

HY16F 198 Datasheet.

[2] http://www.hycontek.com/attachments/MSP/UG-HY16F198 TC.pdf, #LERF%
HY16F198 User Guide.

[3] http://www.uneotech.com/uneo/online-store/105/gs0001-4-96-uneo.html, Uneo Force
Sensor Website.
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