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HFE EEE
®  32-bit 1T Andes Core N801 9% ®  [NE{KEA 24-bit S ADC
® ZIE CHBRIGEST B HASZHHEE 65nVims
® TT{EERE 2.2Vto3.6V. B EBEKREE 10KSPS
® T{EREE-40t085C B HANKERSE 128
o KINFE: B T{EEEZ%E 2.4Vto 3.6V
| EITET\: 0.6mA@CPU_CK:2MHz/2 [ ) NI EREEIEXRTIE 16MHz
B FEMET.SUA@LSRC=35KHz o ANEKEREEIERZE 32768Hz
B RERIEIN:Typ.2.5UA ® [N RC SREEFERSE 16MHz
® 64KB Flash ROM ® [N RC KXEEEITEZKIKZE 35KHz
® 8KB SRAM o FRER
®  16-bit Timer A, Timer B(X2), Timer C B EERABIEESEIR(CP_O)
®  16-bit PWM P£EflIZR R ESRHEIMIDAE B NEMETARIZEEIR(VDDA)
® TFEREEIH 12C/32-bit SPI/UART(X2) @7 THE B 1.2V ERBZEZE(REFO)
o [EECEIRMGE RTC ®  8-BIT OJiRIEENN1EEZR
® 32 {ETJiRIEERE /0 B OiREEEDEET
N 16 E@ARENHTE AR B SEREERT
B 16 {E0EE LCD RSFEHIL AR o HEELERMAZE OPAMP
®  4x36 ~ 6x34 LCD WEERE)2: u CMOS A » IMHz 1Z#E
m  1/3-1/4-~1/5-1/6 Duty & 1/3 Bias EZ B OR{ELLERz:E
B 2% R Type fREN75TV ®  ITHEELLERZF Comparator
B [JiZ Charge Pump FZBRHRES - 12 4 B2 B RS
VLCD g » 3.3V, 3.0V, 2.8V, or 2.6V | EKEREHER
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Flash LCD
SRAM|2AADC Touch Key Charge| ISP Others:
Part No. ROM 1/0 Package
(kb) JVIN Ch. (Ch)  lcoml sec | pump [Mode (All the products have the same IP)
(kb)
Analog Parts:
HY16F196B-L064] 16 2 8 |18+22 6 4~6 |24~22] Y Y |LQFP64
One hardware RTC and calendar.
HY16F196B-N068] 16 2 8 [18+26 6 4~6 |28~26| Y Y | QFN68 |One 8-bit resistance ladders for DAC.
One rail-to-rail OPAMP.
HY16F197B-L064| 32 4 5 |18+24 6 4~6 |26~24] Y Y | LQFP64 |~ o multi-function comparator.
One built-in temperature sensor.
HY16F197B-N068| 32 4 5 |18+28 6 4~6 130~28] Y Y | QFN68
Hv16F198B-L100| 64 | 8 8 |22+34] 8 |4-6l36-34] v | v [LoFP10o|Pidital Parts:
One 32-bit programmable SPI
HY16F198B-N088] 64 8 8 22+34 8 4~6 |36~34 Y Y QFN88 |One IIC(master and slave mode.)
Two enhanced UART
HY16F198B-L064| 64 8 6 |22+24 8 4~6 |26~24] N Y |LQFP64 .
Four channels PWM function,
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2-3-2 HY16F196B QFN 68 Z=HRIE
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21-bit ENOB ZAADC, 32-bit MCU & 64KB Flash

4X36~6X34 LCD Driver

2.4. 5|RIT)REEM

2.4.1. HY16F19xB R3%l5

fIER

HYGON

HYCON TECHNOLOGY

PBIUER « | = HFWA0 = HFEHL,0D = KL Al = RIFWAAO = RIFWH P = EREEI.

Sifl | HY16F198B-L100 | HY16F198B-L064 | HY16F197B-L064 | HY16F196B-L064 | *E5HY =i it
FIEEREEEN O (EDM) RFEEHR
ECK 1 1 64 64 DIO ECK SR,
100K Resistance to VSS.
RS IR EEN O (EDM)BUEHR
EDIO 2 2 1 1 DIO EDIO A/ S R,
100K Resistance to VSS.
BAUSIHIEENER),
RESET 4 3 2 2 DI RESET | 100K Resistance to VDD3V,
100nF Cap to VSS.
BALIEEREEHAS IR,
VDD3V 8 4 3 3 PI VDD3V
10uF Cap to VSS.
ERERABEISIK - @
CP_O 9 - 4 4 PO CP_O 3.3V,
10uF Cap to VSS.
ERRHBERBAZEESS
CH 10 - 5 5 PIO CH (WEZYANG] 1
1uF Cap to CL
ERRHBERBAZESES
CcL 1 - 6 6 PIO CL IEASIH,
1uF Cap to CH
EERABRERMAEZRS IR,
CP_I 12 - 7 7 PI CP_|
10uF Cap to VSS.
ERES A/ S R
NER=ERBE 2~16MHZ B
10 PT2.7
5|50
XO | HS_XOouT
NEBCOETE INT2.7 8 A S )
I INT2.7
TimerB2, PWM3_4 B5i5|R
0 PWM3_4
PT2.7 15 5 8 8 SPI EEFAEHERRS ]
0 MOSI_4
MOSI_4(FE B - {EMEA)
I RX2_4
EUART2 SEFIBIIRS B
I TCI2_8
RX2_4
10 SDA_8

IR ARS IR TCI2_8
12C EERBUBARS M) SDA_8
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21-bit ENOB ZAADC, 32-bit MCU & 64KB Flash

4X36~6X34 LCD Driver

HYGON

HYCON TECHNOLOGY

S|l |HY16F198B-L100 | HY16F198B-L064 | HY16F197B-L064 | HY16F196B-L064 | A#Y =8 it
ERESE A/ S R
NER=ERERE 2~16MHZ B A
10 PT2.6
SRl
Xl HS_XIN
NERHETDE INT2.6 S AS B
I INT2.6
TimerB2, PWM2_4 B35
o PWM2_4
PT2.6 16 6 9 9 SPI EFAEUERRS ]
I MISO_4
MISO_4(EREEmA » {EMERIL)
10 TX2 4
EUART2 &353R 4R5 1]l
I TCl1_8
TX2_4
10 SCL_8
R EERmAJRS B TCI1_8
12C B@EARFEEIRS B SCL_8
BRI A/ LS R
10 PT2.5 NEBERIRERAE 32768HZ Eii A 5|
Xl LS_XIN | Fal
I INT2.5 NEBFAETE INT2.5 8AS )
0 PWM1 4 | TimerB, PWM1_4 &S |H
PT2.5 17 7 10 10
I CK_4 SPI BEFHFRHERS ) CK_4
I RX_4 EUART BERIZUTHRS 1B
I TCI2.7 | RX 4
10 SDA_7 RS mAIRS R TCI2_7
12C BEEURHIRS I} SDA_7
BRESmAMESRE
10 PT2.4
NEMERIRERAE 32768HZ HiiE 5|
X0 | LS_XouTt
fal
I INT2.4
NERHEDER INT2.4 A
o) PWMO_4
PT2.4 18 8 11 11 TimerB, PWMO_4 &S |1
I CS 4
SPI @EERES I CS_4
10 TX_4
EUART BFZRIRS IR TX 4
I TCl1_7
e ERERmAIRS R TCI1_7
10 SCL_7
12C BFAFHERS B SCL_7
10 PT2.3 BRASEmAMLSIE
I INT2.3 NEBHEDER INT2.3 iAS K
o) PWM3_3 | TimerB2, PWM3_3 i3]
PT2.3 19 9 -
o MOSI_3 | SPI @EEEFS K
I RX2_3 MOSI_3(E#imt - {EHEmA)
I TCI2_6 | EUART2 @RiEiEs 1)
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HYGON

HYCON TECHNOLOGY

S|l |HY16F198B-L100 | HY16F198B-L064 | HY16F197B-L064 | HY16F196B-L064 | A#Y =8 it
10 SDA_6 RX2_3
Al CL8 FiELhEREsm ARSI TCI2_6
12C EEREIEHRS Il SDA_6
B AS IR CL8
BRAESmAMELSRE
10 PT2.2 NEBEDE INT2.2 ASIH)
I INT2.2 TimerB2, PWM2_3 @3 |1l
o] PWM2_3 | SPI B@FREUEHRS IR
I MISO_3 | MISO_3(FHEEA » fetsimL)
PT2.2 20 10 -
10 TX2_3 EUART2 @A ER4R5 K
I TCl1 6 | TX2. 3
10 SCL_6 e EERmAIRS B TCI1_6
Al CL7 12C BEANFERRS ) SCL_6
B gm A SR CL7
BREEWAMESRE
10 PT2.1
NEBHEDE INT2.1 AS K
I INT2.1
TimerB, PWM1_3 &3 |8l
o} PWM1_3
SPI BERHERS B CK_3
I CK_ 3
PT2.1 21 11 12 12 EUART S@EENES K
I RX_3
RX_3
I TCI2_ 5
R A RS B TCI2_5
10 SDA 5
12C BEEUEIRS B SDA_S
Al CL6
B am A S|k CLe
10 PT2.0 BREESmAMELS
I INT2.0 NEBHEDER INT2.0 SiASIR)
o PWMO_3 | TimerB, PWMO_3 B3 IR)
I Ccs 3 SPI BEFUEFRES I CS_3
PT2.0 22 12 13 13
10 TX 3 EUART BEASEIRS IR TX 3
I TCI1_5 | fiEtbmesimARSI| TCI1_5
10 SCL 5 12C @SS SCL_5
Al CL5 Bz gm A S CL5
HFEREES K - @i 1.8V,
VvDD18 23 13 14 14 PI VDD18
1uF Cap to VSS
10 PT1.7 BRSSwEA/ELS R
PT1.7 24 14 15 15 AO CMPO LEERBS L B SR H S A (8
I INT1.7 fi1)
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HYGON

HYCON TECHNOLOGY

S|l |HY16F198B-L100 | HY16F198B-L064 | HY16F197B-L064 | HY16F196B-L064 | A#Y =8 it
o} PWM3_2 | AEBAHENE INTL.7 GASIR
o) MOSI_2 | TimerB2, PWM3_2 g5kl
I RX2_2 SPI @FHEIEIRS F
I TCI2_4 MOSI_2(FE 1 - {ERERA)
[e] SDA 4 | EUART2 BEABUGRS K
RX2_2
bR m A RS ) TCI2_4
12C BEREIEHRS [l SDA_4
BRESmAMESIRE
[o] PT1.6 NEBHEDE INT1.6 ASIE
I INT1.6 TimerB2, PWM2_2 #iiH3 (R
o} PWM2_2 | SPI @ EUEIRSIHI MISO_2
I MISO_2 (A - (e )
PT1.6 26 15 16 16
[o] TX2_2 EUART2 @A ER4R5 K
I TCIL 4 | TX2 2
10 SCL_4 R mAIRS R TCI1_4
Al CL4 12C @EARFIERS B SCL_4
iR g AS IR CL4
BRESWAMESRE
10 PT1.5
NEBHEDE INTL.5 GASIE
I INT1.5
TimerB, PWM1_2 G438l
o} PWM1_2
SPI BEFHFRHERS [F) CK_2
I CK 2
PT1.5 27 16 17 17 EUART S@IEINES K
I RX_2
RX_2
I TCI2 3
RS A RS B TCI2_3
10 SDA 3
12C BEREIBHRS B SDA_3
Al CL3
EEig g AS R CL3
[o] PT1.4 BERESSEAMELDS IR
I INT1.4 AERFREDE INT1.4 §iAS F]
o} PWMO_2 | TimerB, PWMO_2 B3 IR)
I Cs 2 SPI BER{EREFRS M) CS_2
PT1.4 28 17 18 18
10 TX 2 EUART BR8] TX 2
I TCI1_3 | fEiEthaesim A RSB TCl1_3
10 SCL_3 12C BEANFEERRS B SCL_3
Al CcL2 B m A SR CL2
PT1.3 29 18 19 19 10 PT1.3 BREEmAMELS
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HYGON

HYCON TECHNOLOGY

S|l |HY16F198B-L100 | HY16F198B-L064 | HY16F197B-L064 | HY16F196B-L064 | A#Y =8 it
I INT1.3 N ERERER INTL.3 S AS FA]
o) PWM3_1 | TimerB2, PWM3_1 @3l
0 MOSI_1 | SPI @ASUERS I
I RX2_1 MOSI_1(E st - {EsEmA)
I TCI2_2 | EUART2 @siBUERS 1M
[o] SDA_ 2 | Rx2_1
Al CL1 IR EEREm ARSI TCI2_2
12C BEREUIBHRS B SDA_2
EEE g AS R CLL
WA HALS IR
10 PT1.2 NERFREDER INTL.2 BiAS F]
I INT1.2 | TimerB2, PWM2_1 @5k
o} PWM2_1 | SPI &EREUIEHRS KD
I MISO_ 1 | MISO_1(FH4EmA » #EHEmL)
PT1.2 30 19 20
[o] TX2_1 EUART2 @A ER4R5 K
I TCIL 2 | TX2.1
[o] SCL_2 itk EEREm ARSI TCI1_2
Al CH3 12C BERFFEEFRS B SCL_2
LrEREs R A S|l CH3
BASHALS IR
[o] PT1.1
NERFREDER INTL.1 8iAS R
I INT1.1
TimerB, PWM1_1 @3k
0 PWM1_1
SPI EERFFERRS B CK_1
I CK_1
PT1.1 31 20 21 EUART BERIZUTHRS 1B
I RX_1
RX_1
I TCI2_1
etk EEEm ARSI TCI2_1
[o] SDA_1
12C BEREIEHRS B SDA_1
Al CH2
LLERESE R A S B CH2
[o] PT1.0 BERESSEAMELDS IR
I INT1.0 AERFREDE INT1.0 #iAS F]
o} PWMO_1 | TimerB, PWMO_1 B3Ik
I Cs 1 SPI BERIEREFRS M) CS_1
PT1.0 32 21 22 20
10 TX 1 EUART BEAERIES I TX 1
I TCI1_1 | fHiELEEREREAIRSIRI TCI1_1
10 SCL_1 12C EERISEELRS I SCL_1
Al CH1 LhEREsE R A SR CHL
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HYGON

HYCON TECHNOLOGY

Sifl | HY16F198B-L100 | HY16F198B-L064 | HY16F197B-L064 | HY16F196B-L064 | *E5%H! =i it
15 5 B BRI A/ HiR (N 2
VDDA 38 22 23 21 PIO VDDA
1~10 uUF EFZE VSS)..
AlO3 39 23 24 22 Al AlO3 ADC &3 AS |j AIO3
AlO2 40 24 25 23 Al AlO2 ADC &3 AS | AlIO2
AlO1 41 - 24 Al AlO1 ADC &5 A5 [ AIO1
AIOO 42 - 25 Al AlOO ADC &5 A5 [ AIOO
10 PT3.7 BREEEmAMELS
PT3.7 43 25 26 26
AO OPO ERM A EERmLESR OPO
BRESSWAMELS
10 PT3.6
PT3.6 44 26 27 27 BRSZER 1.2V EmLsIK,
PIO REFO
0.1uF Cap to VSS.
10 PT3.5 BRI
PT3.5 45 27 28 28
Al AlO7 ADC 12 A S |j) AIO7
10 PT3.4 BRESS WAL
PT3.4 46 28 - 29
Al AlO6 ADC 12 AS B AIO6
AlO5 47 29 29 30 Al AlO5 ADC &3 A S |j AIO5
AlO4 48 30 30 31 Al AlO4 ADC &3 A S | AlO4
BREEEmAMELS
10 PT3.1 EERASREHS LS
PT3.1 49 31 - 32 AO OPO2 OPO2
AO DAO 8-BIT Resistance Ladders.#fj
faut=q il
BREEEmAMELS
10 PT3.0
ERNASREFmLESR
PT3.0 50 32 31 33 AO OPO1
OPO1
Al AlO8
TR AS B AIO8
10 PT10.1 BRESEWAMELS
SEG35 58 33 32
AO SEG35 LCD Segment &+
10 PT10.0 | BRASZWAMELSIK
SEG34 59 34 33
AO SEG34 LCD Segment &+
EREEEA/EES
10 PT9.7
LCD Segment #igj4
AO SEG33
TimerB2, PWM3_8 i35 ||
SEG33 60 35 34 34 PWM3_8 i
SPI EFHEUEHRS [
o) MOSI_8
MOSI_8(E 1t » {EMERA)
I RX2_8

EUART2 @RS IR

© 2016-2017 HYCON Technology Corp
www.hycontek.com

DS-HY16F198B-V02_TC
page20



http://www.hycontek.com/

HY16F196B/HY16F197B/HY16F198B &=

21-bit ENOB ZAADC, 32-bit MCU & 64KB Flash

4X36~6X34 LCD Driver

HYGON

HYCON TECHNOLOGY

5If) | HY16F198B-L100 | HY16F198B-L064 | HY16F197B-L064 |HY16F196B-L064 | *E%! =i £
RX2_8
A S AL S R
10 PT9.6 LCD Segment i
AO SEG32 | TimerB2, PWM2_8 fiH5 |kl
SEG32 61 36 35 35 o} PWM2_8 | SPI s&EAEIEHRS K
o] MISO_8 | MISO_8(EHEmA » fiEtsim L)
I TX2_8 EUART2 @A ER4R5 B
TX2_8
AR S AL S R
10 PT9.5
LCD Segment i+
AO SEG31
TimerB, PWM1_8 i3 (i)
SEG31 62 37 36 36 o} PWM1_8
SPI BERFFEIRS B CK_8
o} CK_8
EUART @R BUGRS R
[ RX_8
RX_8
10 PT9.4 38 F S A\ i S R
AO SEG30 LCD Segment &g+
SEG30 63 38 37 37 PWMO_8 | TimerB, PWMO_8 #5535 |f]
o} CS_8 SPI @EA(ERERRS ) CS_8
I TX_8 EUART BEASEIRS IR TX 8
8 R S A\ M S 1R
10 PT9.3 LCD Segment &gt
AO SEG29 | TimerB2, PWM3_7 fiH5 |
SEG29 64 39 38 38 PWM3_7 | SPI @FAEUSHRS D
o MOSI_7 | MOSI_7(FHEa - #EsemA)
I RX2_7 EUART2 SEFIBUTHRS 1K)
RX2_7
8 A B A\ S 1R
10 PT9.2 LCD Segment gt
AO SEG28 | TimerB2, PWM2_7 iiiHS |
SEG28 65 40 39 39 PWM2 7 | SPI BEREUEES K
o} MISO_7 | MISO_7(FHEmA » #eiam)
I TX2_7 EUART2 &@&A 2R 4R5 R
TX2_7
[o] PT9.1 WA AL IR
SEG27 66 41 40 40 AO SEG27 | LCD Segment @it
o} PWM1_7 | TimerB, PWM1_7 §§H5|f)
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21-bit ENOB ZAADC, 32-bit MCU & 64KB Flash
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HYGON

HYCON TECHNOLOGY

S|l |HY16F198B-L100 | HY16F198B-L064 | HY16F197B-L064 | HY16F196B-L064 | A#Y =8 it
o CK_7 SPI @ERRHEIRS ) CK_7
I RX_7 EUART &@ERIEURS 1B
RX_7
10 PT9.0 i AR B A\ GRS R
AO SEG26 LCD Segment &t
SEG26 67 42 41 41 o} PWMO_7 | TimerB, PWMO_7 @§H5 |fl
o} cs_7 SPI BERIERERRS M) CS_7
[ TX_7 EUART @FAZRIRS I TX_7
WA A5 R
10 PT8.7 LCD Segment @it
AO SEG25 | TimerB2, PWM3_6 &2 i
o PWM3_6 | SPI &EAEUIEHRS K
SEG25 68 43 42 42
o} MOSI_6 | MOSI_6(F#fit - #EsemA)
I RX2_6 EUART2 EERIEUHRS B
[ TCI3_8 | RX2_6
TimerB2 B ARSIl TCI3_8
8 R S A\ S 1R
10 PT8.6 LCD Segment &g+
AO SEG24 | TimerB2, PWM2_6 i-H2 1)
SEG24 69 44 43 43 PWM2_6 | SPI @EUERS
o) MISO_6 | MISO_6(FHEEmA - fieimd)
I TX2_6 EUART2 BEAERARS K
TX2_6
38 P B A\ S 1R
10 PT8.5
LCD Segment &g+
AO SEG23
TimerB, PWM1_6 @5 |l
o} PWM1_6
SEG23 70 45 44 44 SPI @ENRFERE I CK_6
o} CK_6
EUART @ERBEUTIRS 1FA)
[ RX_6
RX_6
[ TCI3_7
TimerB2 §iAES [l TCI3_7
[o] PT8.4 BRI GRLS IR
AO SEG22 LCD Segment #jtH
SEG22 71 46 45 45 PWMO_6 | TimerB, PWMO_6 #ith5 |#)
o} CS_6 SPI @EA(ERERRS ) CS_6
I TX_6 EUART BEAZRIRSIRI TX_6
SEG21 72 47 46 46 (o] PT8.3 | EBREHFWAMELSIK
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HYGON

HYCON TECHNOLOGY

S|l |HY16F198B-L100 | HY16F198B-L064 | HY16F197B-L064 | HY16F196B-L064 | A#Y =8 it
AO SEG21 LCD Segment g
o) PWM3_5 | TimerB2, PWM3_5 i35 |fl
0 MOSI_5 | SPI BASUERS M
I RX2_5 MOSI_5(E it - {EsEmA)
I TCI3_ 6 | EUART2 @sRiBUERS M
RX2_5
TimerB2 EAES|#) TCI3_6
A S AL S R
10 PT8.2 LCD Segment i
AO SEG20 | TimerB2, PWM2_5 fgiH5 |kl
SEG20 73 48 47 47 o) PWM2_5 | SPI iBFREUBHRS R
o} MISO_5 | MISO_S(Z#EEA » #etsim)
I TX2_5 EUART2 @A ER4RS K
TX2_5
i A S AR S R
10 PT8.1
LCD Segment i+
AO SEG19
TimerB, PWM1_5 i3 |
o} PWM1_5
SEG19 74 49 48 48 SPI SEEAKFELES I CK_5
o} CK_ 5
EUART @R BUHRS R
I RX_5
RX_5
I TCI3 5
TimerB2 @ AR5 |fa) TCI3_5
VPP 75 - - PI VPP R (REFZEEIREE)
[o] PT8.0 WAL R
AO SEG18 LCD Segment &g+
SEG18 76 50 49 49 PWMO_5 | TimerB, PWMO_5 §iH5 |i)
o} CS 5 SPI BERIEREFRS K CS_5
I TX_5 EUART @EASEIRS BRI TX 5
[o] PT7.7 RS A/ S R
SEG17 77 51 50 50 AO SEG17 | LCD Segment i
I TCI3_ 4 | TimerB2 @iAJES K TCI3_4
10 PT7.6 BERESEAMmELDS IR
SEG16 78 52 51 51
AO SEG16 LCD Segment &+
10 PT7.5 ARSI
SEG15 79 53 52 52 AO SEG15 | LCD Segment i
I TCI3_ 3 | TimerB2 @AJES K TCI3_3
SEG14 80 54 53 53 10 PT7.4 BRESSEAMmELDS IR

© 2016-2017 HYCON Technology Corp

www.hycontek.com

DS-HY16F198B-V02_TC
page23



http://www.hycontek.com/

HY16F196B/HY16F197B/HY16F198B &=

21-bit ENOB ZAADC, 32-bit MCU & 64KB Flash

4X36~6X34 LCD Driver

HYGON

HYCON TECHNOLOGY

Sifl | HY16F198B-L100 | HY16F198B-L064 | HY16F197B-L064 | HY16F196B-L064 | *E5%H! =i it
AO SEG14 LCD Segment it
10 PT7.3 BRI A/LS
SEG13 81 55 54 54 AO SEG13 LCD Segment it
| TCI3_2 | TimerB2 @iAJES K TCI3_2
10 PT7.2 EREEmA/ELES
SEG12 82 56 55 55
AO SEG12 LCD Segment i
10 PT7.1 B A/mLES R
SEG11 83 - - - AO SEG11 LCD Segment &gt
I TCI3_1 | TimerB2 @iAJESI|K TCI3_1
10 PT7.0 B mA/MELS 5
SEG10 84 - - -
AO SEG10 LCD Segment &g+
10 PT6.7 BREEEmAMELS
SEG9 85 - - -
AO SEG9 LCD Segment &g+
10 PT6.6 BREEEmAMELS
SEG8 86 - - B
AO SEG8 LCD Segment &g+
10 PT6.5 BRI
SEG7 87 - - -
AO SEG7 LCD Segment -
10 PT6.4 BRESS AL
SEG6 88 - - -
AO SEG6 LCD Segment i+
10 PT6.3 EREmA/LES
SEG5 89 - - -
AO SEG5 LCD Segment it
10 PT6.2 EREmA/LES
SEG4 90 - - -
AO SEG4 LCD Segment g
10 PT6.1 BRI A/ ES 5
SEG3 91 - - -
AO SEG3 LCD Segment &g+
10 PT6.0 BRI /MELS
SEG2 92 - - -
AO SEG2 LCD Segment @i+
10 PT10.3 | BRASSWAMELSIK
SEG1 93 57 56 56 AO SEG1 LCD Segment &g
AO COM5 LCD Common gt
10 PT10.2 | BRASSWAMELSIK
SEGO 94 58 57 57 AO SEGO LCD Segment &g
AO COmM4 LCD Common gt
Ccom3 95 59 58 58 AO Ccom3 LCD Common &
COoM2 96 60 59 59 AO COM2 LCD Common &
COM1 97 61 60 60 AO COoM1 LCD Common &
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Slil |HY16F198B-L100 | HY16F198B-L064 | HY16F197B-L064 | HY16F196B-L064 | ¥8%U e it
COMO 98 62 61 61 AO COMO LCD Common #fj
LCD 2B E R H/LCD SR
VLCD 99 63 62 62 PIO VLCD TN
10uF Cap to VSS.
VSS 100 64 63 63 PI VSS iR s R
Others - - NC NEZ

7 2-1 HY16F198B/197B/196B ERITEEK ERITIEER M
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21-bit ENOB £AADC, 32-bit MCU & 64KB Flash HVC\",\N
4X36~6X34 LCD Driver HYCON TECHNOLOGY
2.4.2. ERERTIEERERIDEEERTIR
Function INT |Timer C Capture | Special Function SPI I’C |UART| AIP |Analog |Timer B/B2 PWM
Qutput Priority /P /P 0 1 2 3 4 5 6
PT1.0 INT1.0 TCI1_1 CS_1 [scL 1| Tx1 CH1 PWMO_1
PT1.1 INT1.1 TCI2_1 CK_1 [SDA 1| Rx_1 CH2 PWM1_1
PT1.2 INT1.2 TCI1_ 2 MISO_1|SCL_2 | Tx2_1 CH3 PWM2_1
PT1.3 INT1.3 TCl2_2 MOSI_1|SDA_2 |Rx2_1 CL1 PWM3_1
PT1.4 INT1.4 TCI1_ 3 CS_2 |SCL_ 3| Tx 2 CL2 PWMO_2
PT1.5 INT1.5 TCI2_3 CK_ 2 |SDA 3| Rx 2 CcL3 PWM1_2
PT1.6 INT1.6 TCI1 4 MISO 2|SCL 4 |Tx2_2 CcL4 PWM2_2
PT1.7 INT1.7 TCI2_4 MOSI_2 | SDA_4 |Rx2_2 | CMPO PWM3_2
PT2.0 INT2.0 TCI1 5 CS 3 |SCL 5| Tx 3 CL5 PWMO_3
PT2.1 INT2.1 TCI2_5 CK_3 |SDA 5| Rx 3 CL6 PWM1_3
PT2.2 INT2.2 TCI1_ 6 MISO 3|SCL 6|Tx2_3 CcL7 PWM2_3
PT2.3 INT2.3 TCI2_6 MOSI_3 | SDA_6 |Rx2_3 CL8 PWM3_3
PT2.4 INT2.4 TCI1_7 LS_XOUT CS_4 |SCL 7| Tx 4 PWMO_4
PT2.5 INT2.5 TCI2_7 LS_XIN CK_4 |SDA 7| Rx_4 PWM1_4
PT2.6 INT2.6 TCI1_8 HS_XIN MISO_4|SCL_8 | Tx2_4 PWM2_4
PT2.7 INT2.7 TCl2_8 HS_XOUT MOSI_4 |SDA_8|Rx2_4 PWM3_4
PT3.0 OPO1 | AIO8
PT3.1 OPO2 | DAO
AlO4 AlO4
AlO5 AIO5
PT3.4 AIO6
PT3.5 AIO7
PT3.6 REFO
PT3.7 OPO
RESET RESET
AIOO0 AIOO0
AlO1 AlO1
AlO2 AlO2
AlO3 AIO3
COMO COMO
COM1 COM 1
COM2 COM 2
COM3 COM 3
PT10.2 COM 4/SEG 0
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PT10.3 COM 5/SEG 1

PT6.0 SEG 2

PT6.1 SEG 3

PT6.2 SEG 4

PT6.3 SEG 5

PT6.4 SEG 6

PT6.5 SEG 7

PT6.6 SEG 8

PT6.7 SEG 9

PT7.0 SEG 10

PT7.1 TCI3 1 SEG 11

PT7.2 SEG 12

PT7.3 TCI3 2 SEG 13

PT7.4 SEG 14

PT7.5 TCI3 3 SEG 15

PT7.6 SEG 16

PT7.7 TCI3 4 SEG 17

PT8.0 SEG 18 CsS. 5 ™ 5 PWMO_5
PT8.1 TCI3_5 SEG 19 CK_5 Rx_5 PWM1_5
PT8.2 SEG 20 MISO_5 T*x2_5 PWM2_5
PT8.3 TCI3_6 SEG 21 MOSI_5 Rx2_5 PWM3_5
PT8.4 SEG 22 CS_6 Tx_6 PWMO_6
PT8.5 TCI3_7 SEG 23 CK_6 Rx_6 PWM1_6
PT8.6 SEG 24 MISO_6 Tx2_6 PWM2_6
PT8.7 TCI3 8 SEG 25 MOSI_6 Rx2_6 PWM3_6
PT9.0 SEG 26 cs_7 > 7 PWMO_7
PT9.1 SEG 27 CK_7 Rx_7 PWM1_7
PT9.2 SEG 28 MISO_7 T*x2_7 PWM2_7
PT9.3 SEG 29 MOSI_7 Rx2_7 PWM3_7
PT9.4 SEG 30 cs_8 Tx_8 PWMO_8
PT9.5 SEG 31 CK_8 Rx_8 PWM1_8
PT9.6 SEG 32 MISO_8 Tx2_8 PWM2_8
PT9.7 SEG 33 MOSI_8 Rx2_8 PWM3_8
PT10.0 SEG 34

PT10.1 SEG 35
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2.5. TRRHIFEHAR
2.5.1. HY16F198B LQFP Y5 HiZsCH 2

\ ¢ ~XXXX —>  &hFELogo + LRI

HY16F198B - » JEmAMHY16F198B
XXXXXX

Q —>  EMLEE

at

PIN 1 MARK

2.5.2. HY16F198B QFN i H1Z52F R

VO\XXXX —>  4lFfiLogo + AL

HY16F198B |—» ZEon#fHY16F198B
TXXXXX .

!

i

LASER MARK for PIN 1
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3. FEFIEEER

3.1 BREREEREE

1~10ukE

-

=

ol

1~10u

=

VDD3V

.|}—ﬁ

comol
comi|
comz| |

VLCD

VDD18

VDD3V

VSS

100K

HY16F198B

SEG35| N

AlO3
AlO2

Aloo  AlO1

ADC AlO0

INN
REFP

REFN VDDA

AlO3

AlO2

EDIO

ECK

L | rResET

H—

100nF
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3.2. MEAERXREHER

VDDA
a

como| |
covvuj\
COM2 j\

SEesj\
G4j\
HN

N
SEG35| N|

1~10uF. DVLCD
l AlO3

AlO2
1uEL—[VDD18 AlO1
; HY16F198B AlOO

1-10uF \VVDD3V A0l \/ppDA
1T CP.O
— AlO3 AlO2
igllicy
1uF
VBAT -I—_(:CL
1T ern EDIO
1
10uF
I%’ vss ECK
voD3y —L u o -
- O 1l — —
o - =
o o

VBAT

1VaA

1K 1K

PWM1 PWMO “
3-2 MESREBER B
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33. EILEERBEHER

H.

1~10uk

%ﬁi} I

1~10u

B

N

VDD3V

como|
convllj\
comz| \{
COMsj\

VLCD

SEelj\ m

o
|
]
Q
3

SEG35[ N

HYGON
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Rstrip

I

VDD18

VDD3V

VSS

I

100K

INN\ AlO3[—
| T
Control || ADC > ___________
unit 'NP/ AIOZ] l“( =
REFN REFP
AlO1 27pF
| OPAMP o —1—
8-bit VSS REFO A|OO:‘ Low Pass Filter
Resistance - :|
Ladders 1 VDDA 1uF
0.2v l
oPO| p——
EDIO
HY16F198B

ECK

H | rRESET

|__ /\_|

100nF
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3.4. BEIZREASER

HYGON
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1~10uk

.

[N
c
)

e

1~10u

=

A=

VDD3V

VDD18

VDD3V

VSS

100K

SEG35| N

CL1

ECK

100k

100k

ok UL

H | ReSET

100nF

|H——0
.|}—TIT
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3.5.

=& [NHESTERSE

SEG19 /PT8.1 :‘—/
SEG20 /PT8.2 :‘—/
sec21 /P83 |
SEG22 IPT8.4 :‘—/
SEG23 /PT8.5 :‘—/
SEG24 /PT8.6 :‘—/
SEG25 /PT8.7 :‘—/
SEG26 /PT9.0 :‘—/
SEG27 /PT9.1 :‘—/
SEG28 /PT9.2 j—/
SEG29 /PT9.3 :‘—/
SEG30 /PT9.4 :‘—/
SEG31/PT9.5 :‘—/
SEG32 /PT9.6 :‘—/
SEG33 /PT9.7 j—/

PT8.0/SEG18

PT7.7/SEG17

PT7.6/SEG16

PT7.5/SEG15

PT7.4/SEG14

PT7.3/SEG13

PT7.2/SEG12

COMS5/SEG1

COM4/SEGO

com3

Ccom2

COom1

Como

VLCD

T

FIlﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

100K

RESET
VDD3V

PT3.1/DAO

AlO4

AIO5

PT3.4/A106

PT3.5/A107|

PT3.6/REFO|

HY16F196B
AlOO

AlO1

PT25
PT2.4

PT3.0/A108 ’]
>

AlO2

AlO3

VDDA

PT1.0

PT1.3

PT1.4

PT1.5

[ % am
‘BAAE
o, 3, 3.8 -

strip
[Bin1)

o =
:‘—QUART[RX]
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32768
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H

10M

EEPROM[SDA]D—l: PT1.7
EEPROM[SCL] D—l: PT1.6

-||—|“|—[ VDD18

10pF 10pF

L=l

3-5 =5—NMEEERAEE
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4. TREMEIL
4.1 PIEMES

HYGON

HYCON TECHNOLOGY

-

UART X2 32-bit SPI 12C
TimerA/B/C
H .
aéqrvz:are Clock System TimerB2
4CH PWM
2KB~8KB Debug
SRAM Module
N801
32-bit MCU
16KB~64KB Power
Flash Management
Watch Dog Reset Control Rail-to-Rail
Timer Bandgap OPAMP
Low Noise . Analog
PGA 24-bit ADC Comparator
4X36 LCD 8-bit Resistance Charge Pump
Controller Ladder LDO
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4.2. RREZEERRNSER

To AICE
2-wire JATG

EDM

32-bit N801 Core

Boost ROM

A

Y

_| Instruction | |Load/Store |_
Fetch Unit

A A I
4

Bus Interface Unit

4

SRAM

Flash ROM

APB

A A A

A A A 4

Digital Analog Sensor Communication
P IP IP IP

Figure 4-2 REZEIEE%INIIERE

4.3. MHEARISZIEXE

e it

UG-HY16F198B_TC HY16F198B %% B EFM

APD-HY16IDE007 HY16F19x 35l C HEEFM

APD-HY16I/DE005 HY16F19x %l C & Eim=IR{FRA

APD-HY16IDE008 HY16F19x %3l & IP {FHREE

APD-HY16/DE001 HY16F &3 IDE #RE2{EFERAFE/ HY16F Series Device Z5ZET\
APD-HY16/DE009 HY16F %% ICE IEeE{EERAAE

APD-HY16IDE006 HY16F k3 EFk 2R {FAHRABE
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4.4. FHERMEE

HYGON

HYCON TECHNOLOGY

ENOHS
v CKHS
L™ HsxT
2AMHZER | [o ~1emmz[ T IHSXT |} .
ENHAO —» HSRC _,70
HAO[1:0] —»| 2/4/10/16 |— HSRC MCUCKS  EnmcD
HAOTR[7:0]—»| MHz v MCCK| cPU
0 Pre-scale
ENOLS 1 1,2 ||
v CKLS apc| APB
™ LsxT
32 768KHZ%D_ 32 768KHz1 LSXT 1
LSRC —rC o] LSCK ENACD ADCD[L:0]
35KHz
Pre-scale | ADCK
HS_CK—{ ¢ 15 3060 » ADC
ENRTCK ENiHP
RTCK - CHPCK| Charge
Pre-scale RTC Apck— "' icale > Pum?o
ENfD spci[zzm ENWDT
Pre-scale SPCK Pre—jcale WDCK
APCK — 1,2,4, » SPI LSRC — 256 » WDT
~2048
I2CEn  CRG[7:0] TACKS  ENTAD
12CK HS_CK—p0 - TACK | .
APCK —] Pre-scale » 12C 1 Pregszcale »| Timer A
LS_CK—]
TMCKS )
TUiKS ENUD UACD[3:0] EI\iFD TMC+D[1.0]
v v j Timer B
HS_CK—
HSX 0 | [ Pre-scale |URCK UART — 0 P;eés‘cl:e;le TBCK:
| 1,2,4,~128 d Ls ck—1 2.4, _
HSRC —1 - Timer C
TUfEKS ENU2D UA2CD[3:0] TM2CKS ENT2D TM2CD[1:0]
HSX 0 Pre-scale |UR2CK| UART?2 HS_CK—o Pre-scale |TB2CK| Ti B2
| 1.24-~128 12,48 > fimer
HSRC —{1 il LS _ck—1 e
IOCKS  |0cD[3:0] LCKS | cDE Lcpo
HS_CK Pre-scale | IOCK LS_CK LCK
12416384 » GPIO Pre-scale » LCD
LS_CK il HS_CK
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4.5. FEIRRMELS
10uF 10uF 10uF
b .
CL| CH CP_I CP_O VDD3V VLCD
!
L L |
ENCHP
LCD_CLK—> |CD Charge vDD18
Charge Pump + Regulator 9
CHPCK —> g(cp Op~ 3_3\/9)] EN_LCD_CP—> Pump Regulator — 1
- LCDV[1:0] —> (2.6/2.8/3.0/3.3) 1F
ENBGRIO] >~ L vDbDA
ENVAIOT™ 5 412.7/3.0/3.3) .
VDAS[0]—>| ] 1F
BGR =
VDDA ~ EN_REFO REFO
ACMSIO] EN_REF £ —— }j
0.1pF
ADC common 1 - ACMSJ0]
voltage 0 S % -
REFO | PT3.6_ENI D_V-ls_s
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4.6. 24-bit ZAADC #E#%
INP

INP

DCSET[3:0] ADGN[L:0]
ADCLK
FRb
ADFDR
VVYVYYVY ;
S ADGN x1,2,4
""" <© i 32bit
S 2 order ¥ AAD [ 1bit Ei‘l)trgrt; - » ADCO[31:0]
% VREF x 0.5,1
REFP| ™ |REFN
VRPS[1:0] —> ‘4— VRNS[1:0]
vV /AN/A\ X v AN/AN\ T
p|ifl1| R IR
m S T
D |o||lo| O s |9||©| O
A L2]la]'- L35 ] 1=
INN
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4.7. PBFERMAZ: OPAMP i#is

AlQ2 »—orrslol ~

AlO4 OPPSJ[1] | ]

DAO OPPS[2 : _;_

AlQ3 y—oPnslol~

AlO5 OPNSJ1] | ]

DAO OPNSJ[2 : _;_

PT3IE[7] csp

OPO—+"——wW——<PT3.>
OPOE
= OPDEN
OPDFR OPDR

+\K OPOI
R2ROP

OPOI OPNS[3] i

OPO OPNS[4] | ]

OPOC —oRNsEL~—

AlO2 OPNSJ6] | ]

AlO8 »—oPNsIi~_
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4.8. 8-bit Resistance Ladder #8#&
DAPS<2:0> ENDA

REFO_I ———
DA_Vrefp
. DABIT[7:0]
g
DAOE Internal
‘ " DAO
188K 256 PT3.1
______________ 7 Mux DAO
VSS —
DABIT[7:0] DABIT
REFO | ———
0X00 0/256
DA_Vrefn
0X01 1/256
L J L J
i S Py
Reserved — 3 ®
OXFE 254/256
A OXFF 255/256
DANS[2:0]
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HYCON TECHNOLOGY

4.9. ZIDEELLERES CMP i

HYGON

ENCLIN

CPCLS[2:0]
Hysteresis | —n ) cceeeeen \ ™,
CPDM | CMPO Divider CL1 = =
0000 X CPDA[3:0]
0001 1 CPDA[3:1],1 CL2
0001 0 CPDA[3:1],0
0010 1 CPDA[3:2],1,CPDA[0] CL3
0010 0 CPDA[3:2],0,CPDA[0] CL4 ]
0011 1 CPDA[3:2],11 | ‘s 4 ===oooo0s
0011 0 CPDA[3:2],00 CL5 — -
CPNS[1:0] CL6 I A il

CPPS[1:0]

Non-overlap
Clock Gen

TBCK
—
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4.10. FP3IW(WDT)#8i%

CWDT() Clear Counter WDTP[2:0]
Reset Signal

FwbTt
=NWDT[0] —

WDCK —

© 2016-2017 HYCON Technology Corp
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WDT

Programmable Scaler
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Set TO on Overflow

WDT Reset

}WDT Interrupt

WDTP[2:0] WDTO[14:0]
000 FWT/2
001 FWT/8
010 FWT/32
011 FWT/128
100 FWT/512
101 FWT/2048
WDNMI
110 FWT/8192
111 FWT/32768
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4.11. EFFETEER A 818

ENTA TMAR STOP
Sleep()
TACLR TMAS[3:0]
\
TMA
Overflow
TACK > TMARJ[15:0]

TMAS[3:0] | TMAR[15:0] |TMAS[3:0] | TMAR[15:0]

0000 TACK/2 1000 TACK/512

0001 TACK/4 1001 TACK/1024

0010 TACK/8 1010 TACK/2048

0011 TACK/16 1011 TACK/4096

0100 TACK/32 1100 TACK/8192
0101 TACK/64 1101 TACK/16384
0110 TACK/128 1110 TACK/32768
0111 TACK/256 1111 TACK/65536
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4.12. FEFFETEIES B #8313

ENTMB
.-I.BB.S.T.------------------------------... MOMDI[2:0] PTPW[2:0]
.
.
E [ TvBR[15:8] TMBR[7:0] | H + .....
E T™B E 000
; Interrupt s PWMA =22 ; PT1.0
: Comparator i—»s PWMB =L 0L o
' f f f TMBIF & o0 10
. I
E : PWMC — — PT2.0
; | TMBCO[15:0] | ! PWMD =2 T : PT2.4
: : 100 {5 Sl 11 100
b TMBCL[15:0] | ' PWME ——— 1 PT8.0
' | E PWMF =22 PTPWOE =19 Fprga
‘ TMBC2[15:0 : .
i [ [15:0] | E PWMG —L25 H—T"pT9.0
.................................... 111 ¢ ] 111
PWMG ———i- j ; PT9.4
TBM[L:0] -
P M1MD[2:0] PTPW([2:0]
TBM_00 ——0 { +
TBM_01 L o N . ST
104 000 _ieerey i 11 000
TBM_10 .:: PWMA e——— L _hH O1PMR : — PT1.1
TBM_11 — 14 PWMB =2 PTL5
__________ PWMC =210 I 2 Fpmon
CPI1S[1:0] 011 - ;1 011
o ; PWMD =221 i e : PT2.5
Logic High e——00 : 100 i+ : NNTE B 100
: PWME =12 H : PT8.1
CMPO ] : 101 .: - 101
; PWMF —=22 ] PTPWIE : PT8.5
OPOD 0 i PWMG —L10 i : _-110 PTO.1
CPI1 ERg | 1 b o '
S PWMG —=—t : PT95
TBEBS[L:0] T ....................
PTCTC[2:0]
900 PT1.0
001 PT1.2
—-010 PT1.4
TCl1 011
PT1.6
—-100 PT2.0
101 PT2.2
—-110 PT2.4
11l PT2.6
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4.13. EFFETEES C #8313

HYGON
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EN TMC
CMPO —0 J,
OPOD oLif TimerC 1y[y | ™corF
: Frequency > TCRO[15:0]
LS CK 0 CPI1 Divider 0 A4 I
e T
CP1PS[3:0] CPI1P TMBR[15:0]
CPSS
CPI1S[1:0]
> 1 1y TMC1IF y
TCR1[15:0]
Tc2 —»] 0 oAl4
PTCTC[2:0] i PTCTC[2:0] l CPI2P
- -
010 -PT1.5 010
011 011
PT1.6
- 100 P TCI|1 —p-TCI2
—
101 -PT2.3 101
110
111 111
CP1PS[3:0]| CPI1 Divider |[CP1PS[3:0]| CPI1 Divider
0000 CPI1/1 1000 CPI11/256
0001 CPI1/2 1001 CPI1/512
0010 CPI1/4 1010 CPI11/1024
0011 CPI1/8 1011 CPI1/2048
0100 CPI1/16 1100 CPI11/4096
0101 CPI1/32 1101 CPI11/8192
0110 CPI1/64 1110 CPI11/16384
0111 CPI1/128 1111 CPI1/32768
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4.14. EFFETEIES B2 #8315

Peecccccccccccccccccccccccnns

CMPO ="
OPOD =2i
LS_CK =224
CPI3 A4

TB2M[1:0]

TMB2C1[15:0] (PWM) |

| TMB2C2[15:0] (PWM) |

TBM_00 —0™

TBM_01 oL
103 ¥

TBM_10
TBM_11 ——di

CPI3S[1:0]

Logic High —00s
CMPO aLif
OPOD 04
11 ¢ 7

TB2RST ENTMB2
....................................... s
[ T™B2R[15:8] TMB2R[7:0] | H
T™MB2 4
Interrupt:
| Comparator i—b:
f f f TMB2IF

| TMB2CO[15:0] |

CP

...........

13

CPI3

CPI3S[1:0]

M2MD[2:0]

PWMA —22

PWMB =21

PWMC =222
PWMD =2
PWME =2
PWMF =221
PWMG —210

PWMG =it

PWMA =22
PWMB =2
PWMC =22
PWMD ==
PWME =2
PWMF =222
PWMG =22
PWMG ——=—H

000
001
TCIL 010
011

PTCI3E
CMPO
OPOD l _____
LS CK  { e,
TCI3 [:
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4.15.32-bit SPI #8#%

HYGON
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Master Slave
MSBit LSBit MSBit
SDIx SDO
shift register <« }—{ mso —{ }— shift register
A
SDOx SDI
I ( [ }—{wvos —1] S
Read Write
Buffer Buffer
I
SPI || SPI Clock .|SCKX SCKI"I
Controller Generator EJ LJ
r CSx CSr SPI
L '-] ™ controller
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4.16.UART #8#3

APB Bus
9~6 Bit TXBF
Prt Tx Buffer e
1 Bit — ‘ 8~5 Bit
- : TXRF
Tx Shift Register | —»

l

BRG |—»| Tx|—» Tx

UART Transmit Block Diagram

APB Bus
E 1 Bit f 8~5 Bit RXBF
= Rx Buffer e

9~6 Bit f -

- - RxBusy|
Prt Rx Shift Register —>
L. OErr
Rx —»| Rx |—» —>
X Error FErr
Detector | NErr
BRG —>

UART Receive Block Diagram
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4.17.12C @45
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SCL
SDA
* \ 4 * v * A 4
Master Slave TX Ctrl
I2CEn CRG[7:0]
Clock . Time-out
APCK—— Pre-scale mGenerator Register Ctrl
Intetnal
System Bus
4.18. 1PESFEE RTC #8i%
. . CM<6:0>
DlgltaICCortnpltlansatlon <
ontroller .
CKS[0] f"‘RTCK KEY<3:0> PT<2:0> PFEN
i I I
LSXT
» O = RTC PT scaler
KEY=
| Pre-Scalar Secondary Scalar =1 /128/64/32/16/8/4/2/1
Lsrc | | 4 Input256 [ 1128 P 01108
Periodic Timer
Interrupt Mux
LPYF ;
Time (BCD) _
Year/Month/Day/Wday/Hour/Min/Sec
RTCIE
RTCIF — WUEN *
TAF < PTF
Comparator
PTF
WUF
4 ‘
RTCEN
TAF TAEN
Alarm(BCD)

Year/Month/Day/Hour/Min/Sec
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4.19.LCD #8F&

Display Data from

GPIO Register l

DSP[1:0]

VLCD[2:0]

LT

IDF

LCD Control Unit

v

COM SEG
4~6 ¢3e~34
LCD Panel
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5. Electrical Characteristics
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Absolute maximum ratings over operating free-air temperature (unless otherwise noted)

Voltage applied at VDD3VtoVSS...............
Voltage appliedtoanypin.....................

-0.2Vto4.0V
-0.2VtoVDD3V + 0.3V

Diode current at any device terminal . . ... ... e +2mA

Storage temperature, Tstg: (UN programmed device)

(Programmed device)
Operating Temperature . .. ...,
Soldering Temperature (10Sec) ................

-55°C to 150°C
-40C to 85C
-40C to 85C

Maximum output current sink by any PORT1to PORTI0I/OPIN . . ... ... . .. 10mA

5.1. Recommended Operating Conditions

VDD3V=2.2V to 3.6V.TA=25°C,Unless Otherwise Noted

Parameter Sym. Test Conditions Min. | Typ. | Max. | Unit
Supply Voltage VDD3V Digital Application 2.2 3.0 3.6 V
|_Sleep Sleep Mode ,vDD18 LDO OFF 25 UA
- Sleep Mode ,vVDD18 LDO ON 3.5
|_ldle01 LSRC=35KHz+IDLE Mode 5.0 uA
|_ldle02 HSRC=2MHz+IDLE Mode 50 uA
Supply Current |_Wait LSRC=35KHz+Wait Mode 130 uA
Free Run_01MHz | HSRC=2MHz@CPU_CK:2MHz/2 0.6 mA
Free Run_02MHz | HSRC=2MHz@CPU_CK:2MHz 1.0 mA
Free Run_04MHz | HSRC=4MHz@CPU_CK:4MHz 1.8 mA
Free Run_10MHz | HSRC=10MHz@CPU_CK:10MHz 3.0 mA
Free Run_16MHz | HSRC=16MHz@CPU_CK:16MHz 4.0 mA
Power Up Delay tpu.pLY Wake Up From Sleep 64 ms

225

Sleep Current ws, WDO3Y

220 -
218 4
210 4
205 -
200 4
185 4
1.90

Current (ud)

Current (ud)

™MW@k ;e
[ I o A I o A A o A A

VDDV

Sleep Current vs. Temperature

=—=%D03W=22%
=B="/D03%=3.0%

YDD3Y=3.3Y
—=%DD3v=3E6%

— 4 M o= w0
o o 40 20

Figure5.1-1 Sleep Current vs. VDD3V
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33
32 A
31
30
29 -
28
27 A
26 A
258
24

Current (L)

ldle Current vs. WDD3W

I i e B SR LA B s
L I o A N A A A A s I I B LB g By

VDDV

Current {uA)

IDLE Current ws. Temperature

8
i ——DDIVE2 2V
& —m=vDD3Y=3 0
5 YDD3Y=3 3
4 —=DD3VEE BV
3
2
1
0

40 -20 a 25 45 Ba
Ternperature(i”)

=ia]

Figure5.1-3 Idle Current vs. VDD3V

Figure5.1-4 Idle Current vs. Temperature

500

790 -

A)

2780 A

Current [

760 A

7a0

70

Free Run_02MHz Operation Current ws.WDD3W

CEm = W0 ;o= 0 =W WD
[ I B o B o A A [ I B B B B G By

DAV(Y)

<28

Figure5.1-5 Free Run_02MHz
Operation Current vs. VDD3V

Current [ua)

1,460

1440 4
1420
1400
1380 -
1360

1,340

Free Run 04MHz Operation Current vs VDD3Y

R T R L T
[ R B I e A ot B N A I o B s B A R s B T

Current [uA)

Free Run_02MWHz Operation Current vs TC

850 ~

8O0 A

780 A

700 ==t O DE =22
=="003Y=3.0%

B50 VODEY=33Y
=ity D3YE3 BY

B00

40 20 0 2 45 BS 85
Terperature(t')

Figure5.1-6 Free Run_02MHz
Current vs. Temperature

VDDV

Figure5.1-7 Free Run_04MHz
Operation Current vs. VDD3V
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1,500 -

1,400 -

1300 - ——DD3Vv=22Y
—B=-DD3v=30V

1,200 - YWODEFY=3.3%
—=="DD3Vv=38Y

1,100

40 20 0 25 45 B5 85
Temperature(i?)

Figure5.1-8 Free Run_04MHz
Current vs. Temperature
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Free Run_10MHz Operation Current vs VDDV Free Run_10MHz Cperation Current vs. TC
2500 3000
2850 -
T < 2800 - ;
T om0 | g M
= g
£ 2750 - =
a © 2600 ——=DD3Y=2 2V
==y D3Y=3 0V
2,700+ wDD3v=33Y
——DD3AY=3 BV
2 BA0 2400
N ETD@ORE OO =N T DO 40020 0 2% 45 BS 85
L T I A o B I B L A L B L I A Ry B Temperature(‘cj
YDDIYY)
Figure5.1-9 Free Run_10MHz Figure5.1-10 Free Run_10MHz
Operation Current vs. VDD3V Current vs. Temperature
Free Run_16MHz Operation Current vs WDD3Y Free Run_16MHz Operation Current ws. TC
4300 4400 -
42680 -
] 47200 - : .
4200 T EW
= 4150 - =
= S 4000 -
£ 4100 =
3 & D DE =2 20
4080 - 3800 - ==/ 03V=3 0y
' WDDIV=33Y
4000+ /D DAY BY
3850 3B00
NP D@ O mO S 0@ 40 20 0 25 4 BS 85
L T I A o B I B L A L B L I A Ry B Temperature(‘c)
WDDIVY)
Figure5.1-11 Free Run_16MHz Figure5.1-12 Free Run_16MHz
Operation Current vs. VDD3V Current vs. Temperature
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5.2. Clock System

HYGON
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Typical values are at T,=25°C and VDD3V = 3.0V.Unless otherwise noted.

Sym. | Parameter Test Conditions | Min. | Typ. | Max. | Unit
External High Speed Oscillator
VDD3V | Operation voltage 2.2 3.6 \%
VDD3V = 2.2V ~ 3.6V
HSXT High speed oscillator OHS _HS =1b 4 16 MHz
frequency VDD3V = 2.2V ~ 3.6V 2 4 MHz
OHS HS =0b
IxHs High speed oscillator current | HSXT = 16MHz 100 uA
Dxus Duty of high oscillator 40 60 %
External Low Speed Oscillator
Lsxt | fow speed oscillator VDD3V = 2.2V ~ 3.6V 32.768 KHz
reguency
I s Low speed oscillator current 2 uA
Dy s Duty of low speed oscillator 40 60 %
RTC Normal Mode VDD3V=3.3V @Flash Run 10 uA
Internal High Speed Oscillator
Frao = 2MHz, -10% 2 +10%
Frao = 2MHz, after trim Yt | 206 | 1.843 | +2% MHz
Frao = 4MHz, -10% 4 +10%
E Internal high speed oscillator | Fuao = 4MHz, after trim™* | -2% | 4.147 | +2% | MHz
HAO frequency Frao = 10MHz, -10% 10 +10%
Fuso= 10MHz, after trim ™ | 206 | 9216 | +206 | MH?
Frao = 16MHz, -10% 16 +10%
Fuso= 16MHz, after trim ™ | 206 | 15.667 | +206 | VM2
Vhao Voltage coefficient VDD3V = 2.2V ~ 3.6V -0.2 +0.2 %
THao Temperature coefficient -40~85C -1.5 +1.5 %
biro Internal high speed oscillator | Fyao = 2MHz 20 UA
current Fuao = 16MHz 75 UA
Duao Duty of oscillator 40 60 %
WTHAO Wake up time FHAO = 2MHz 30 us
Internal Low Speed Oscillator
Firo Internal low speed oscillator VDD3V = 3.3V -20% 35 +20% | KHz
frequency
Viro Voltage coefficient VDD3V = 2.2V ~ 3.6V -2.5 +2.5 %
Tiro Temperature coefficient -40~85C -2.5 +2.5 %
lro Internal low speed oscillator 0.35 07 UA
current
Diro Duty of low speed oscillator 40 60 %
Notel :

After Trim: According to the factory calibration parameters of HAO to calibrate HAO, and
need to corresponding to the selected HAO frequency. Configure the register 0x40304[7:0].
Please refer to the chapter 6.1.2 of “UG-HY16F198B_TC” to know how to use that in detail.
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3%

Internal Low Speed RC(LPO)=35kHz vs. TC

Internal Low Speed RC(LPO) vs WDD3Y
0.2%
0.1% -
=
o 0.0%
o !
S 01% -
0.2% A
0.3% -
-0.4%
YOD3VY)
Figure5.2-1 LPO vs. VDD3V
Internal High Speed RC(HAD) s WDD3W
0.2%
e 0.1% -
]
L]
T 00%
04 00 S WD T 00Oy ::w
(o I o o R o I N I N I N o e W y
0.1% A
0.2%
YOD3VY)

=="003Y=2 2%
2% T a=VODIVEI Y
1%, WDD3W=3.3%
E iy T 03 W=3 B Y
& " 40 -20 62 85
o
0
-3%
Temperature(i™)
Figure5.2-2 LPO vs. Temperature
Internal High Speed RCHAORZMHz vs. TC
2 0%
1 59 | et 3= 2N
1o | o
= o -
S 0.5% e YO 03Y=3 BY
o 0.0%
T 05% Bo 89
-1.0% 4
-1.9% T
-2.0%

Temperature(i?)

Figure5.2-3 HAO vs. VDD3V
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5.3. Power Management System
Typical values are at T,=25°C and VDD3V = 3.0V. Unless otherwise noted.

HYGON
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Sym. | Parameter | Test Conditions . Min. | Typ. | Max. | Unit
VDDA LDO
Output voltage error -5 5 %
Capacitor loading 0.1 1 10 uF
S Capacitor loading = 0.1uF,
Settling time 99050 of VDDA 9 50 us
. Bias + Band gap +
Operation current VDDA LDO 9ap 35 50 UA
Dropout voltage IL.=10mA 0.2 \%
Voltage coefficient VDD3V = 2.5 ~ 3.6V 0.1 %/
VDDA voltage 1 IL=0.1mA 2.4 \Y;
VDDA voltage 2 IL=0.1mA 2.7 \Y
VDDA voltage 3 IL=0.1mA 3.0 \Y;
VDDA voltage 4 IL=0.1mA 3.3 \Y
Temperature coefficient By using BRG VDDA=3.0V 100 ppm/°C
vDD18 LDO
Output voltage 1.7 1.8 1.9 \%
Capacitor loading 1000 nF
Voltage coefficient VDD3V=2.2 ~ 3.6V 1 %/\V
Temperature coefficient 100 ppm/°C
Load regulation Load = 0.1~10mA 0.1 VIA
Dropout voltage Load = 10mA 0.2 \%
REFO Buffer
Capacitor loading 22 100 1000 nF
Operation current 20 uA
Output current 1% change voltage -1 1 mA
Temperature coefficient VDDA=3.0V 80 ppm/°C
Offset voltage REFO = 1.2V +3 +12 mV
Voltage coefficient VDDA= 2.4V ~ 3.6V 0.1 %/V

1188

1.178

REFD ws. Temperature

=——=DD3W=22Y
=B="/D03W=3.0%

WDD3V=3.3%
=YD DEW=3BY

-40 -20 a 25 45
Temperature(i2)

B&

=ia]
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WDDA Output YWoltage ws. IL
@VDDA=2.4Y VDD3v=3 3V VDDA vs. Temperature
233k 0.6%
=—003%=2 5%
\ 0.4% =W=vD03v=30v
2332 £ 9% WOD3Y=3.3Y
{E = =D D=3 BY
= < 0.0%
* 232 o 40 -20 65 85
-0.2% L
-04% 4/
2324
0.1 5 10 “0.6%
ILimé) Temperature(t™)
Figure5.3-2 VDDA vs. IL Figure5.3-3 VDDA vs. Temperature
YODIS we YOO YOD18 ws. WDD3Y
1.86 0.5
=p="D03Y=22Y  =="DD3%=30%
1.85 - 0.3%
- = WOD3W=I SN et DDIW=3 BY
2 18 - S 01%
ii}
o o s
3 oy
5 183 1 :g}-m% V 5 A5 B @5
>
1.82 1.3%
o T A T B N~
[ R ot o R o R A N o R o 0.5%
YOOI Temperature(i2)

Figure5.3-4 VDD18 vs. VDD3V
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5.4. Charge Pump System
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Typical values are at T,=25C, VDD3V = 3.0V, and Ccp 0:10uF. unless otherwise noted.

Sym. Parameter Test Conditions Min. Typ. Max. | Unit
CP_I VDD supply voltage 2.4 3.6 V
CP_O | Backlight voltage SBP§31\>):3FVCL'*(;;dL:rF]g 5mA 3.3 Vv
lLep Driving current VDD3V = 2.4V 15 mA
CP_O ws L
Charge Pump Output vs. CP_| -
350 35
356 - 3.4 *- =
< 352 | \
- § 13 | —=CP =20V
01348 - ° CP_1=3.0v \
O 344 | ER CP_1=33V
3.40
(o I LU~ S« = N e B o IR~ S {v] 3.1
S e s omom o om o 5 10 16
CP IV IL{rmA)
Figure5.4-1 CP_O vs. CP_| Figure5.4-2 CP_Ovs. IL
CP_0O Temperature ws. CP_|
3.56
3.52 T
I
z
O 344 T ——r——t—t
[
= 340
3.36
A0 20 0 Y5 45 BS 85
—t P =22
==CP_|=3.0Y Temperature(t™)
CP_I=3.6v

Figure5.4-3 CP_O vs. Temperature
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5.5. Reset Management System
Reset Management System includes Brownout/External RST Pin/Low Voltage Detect.
Typical values are at T,=25°C and VDD3V = 3.0V. Unless otherwise noted.

Sym. Parameter Min. Typ. Max. Unit
Pulse length needed to accepted reset internally, ty,vr 2 us
VDD Start Voltage to accepted reset internally (L>H),Viwr 1.8 1.95 2.1 vV
BOR Temperature drift, To=-40°C ~85C -50 +50 mV
Hysteresis, Viys.wvr 50 mV
POR Operation Slew Rate 0.1 V/us
Start Voltage to accepted reset 0.6 \%
Average YLUWVR and WHYS vs.
Temperature
1.96
= 1 94 R
A =="HYS
% 1.92
= 1.90 -
@ 1.88 -
x T
; 1.86
1.84
20 0 25 45 BS  BS
Temperature(t!)

Figure5.5 Average VLVR and VHYS vs. Temperature
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5.6. GPIO Port System
Typical values are at T,=25°C and VDD3V = 3.3V. Unless otherwise noted.

Test . .
Sym. Parameter Sorihiens Min. Typ. Max. Unit
PT 1.0 ~ 4.0 GPIO Port
Rpy | Internal pull high resistor 75 kQ
V,y | Input high voltage 0.7*vDD3V \'%
V,. | Inputlow voltage 0.3*VDD3V \Y
loy | Source current 10 mA
lo. | Sink current 10 mA
PT 6.0 ~ 10.1 GPIO Port
Viu | Input high voltage 0.6*VDD3V \
V,. | Inputlow voltage 0.3*VDD3V \Y
loy | Source current VDD3V-0.3V 10 mA
lo. | Sink current VSS+0.3V 10 mA
WOH ve. IOHGEWDDEV=33Y WOH vs. Temparature@y DD3V=3.3%
35 335
24 —————
325
%E:: 33 \ :'DE: .—'.—-._..__.__.___.
< 32 > 915 1
3085
3.0 40 20 0 25 45 BS &5
0 5 10 —t=| OH=0m
=8| OH=5mA Terperature(iZ)
IOH{mA) |OH=10rna,
Figure5.6-1 VOH vs. IOH Figure5.6-2 VOH vs. Temperature
WOL vs. 10L@VDD3W=3 3y WOL ws, Ternperature@yy/DD3V=3.3
016 020
015 —
012 » 0.10
= / ' —a—a—a—a——1>_
o 008 < 005
= o
/ OO0 | e e
0.04 00 40 20 0 25 45 BE &S
0.00 / .10
0 A -10
——|0OH=0mA
OLime) —m—|OH=Ema Temperature(i)
[OH=10m4
Figure5.6-3 VOL vs. IOL Figure5.6-4 VOL vs. Temperature
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5.7. ZAADC ENOB and RMS Noise
Typical values are at TA=25°C and VDD3V = 3.3V, VDDA=2.4V unless otherwise noted.

HY16F198B provides important input noise specification that aims at XAADC. Table 5.6-1 and Table 5.7-2
lists out the relations of typical noise specification, Gain, Output rate, and maximum input voltage of single
end. Test condition configuration and external input signal short, voltage reference: 1.2V and 1024 records

were sampled.

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{mV) Output rate(HZ)
=0.9*VREF 10417 | 5208 | 2604 | 1302 | 651 326 163 81 41 20 10
Gain |=| PGA | x| ADGN
1080 1 =/ 1 |x] 1 12.3 142 | 163 | 168 | 174 | 179 [ 183 | 188 | 194 19.9 203
=540 2 = 1 x| 2 11.8 13.1 16.0 16.6 17.0 17.4 18.0 18.7 | 19.3 19.7 20.2
=270 4 |=| 1 |x| 4 111 146 16.0 16.5 16.9 17.3 17.9 18.6 19.1 19.5 20.1
+33.75 32 |=[ &8 |x| 4 111 122 | 149 | 154 | 157 | 161 167 | 176 | 181 18.6 19.1
+16.875 64 |=[ 16 |x| 4 111 127 | 146 | 151 154 | 159 | 164 | 17 17.6 18.1 18.6
+8.4375 128 |=| 32 |x| 4 111 134 | 141 146 | 151 1556 | 16.1 167 | 171 17.6 18.2

(1) Max.Vin {mV) is the max. input voltage of single end to ground (V55).

Table 5.7-1 XAADC ENOB Table
RMS Noise{uV) 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{mV)
Qutput rate(HZ
=0.9"VREF P (H2) 10417 | 5208 | 2604 | 1302 | 651 326 163 81 M 20 10
Gain | =| PGA | x| ADGN
1080 1 =] 1 [=x] 1 459 124 | 287 | 1997 | 1395 | 993 | 747 | 503 | 349 249 1.812
=540 2 =/ 1 |x| 2 323 136 17.6 | 1162 | 9.08 | 697 | 460 | 278 | 188 1.39 0.966
=270 4 =] 1 [x] 4 260 23.9 8.7 651 | 471 | 372 | 247 | 147 | 1.05 0.78 0.541
+33.75 32 |=| & |x| 4 33.1 15.9 24 169 | 138 | 109 | 070 | 038 | 026 0.19 0.132
+16.875 64 |=| 16 |x| 4 16.2 54 15 106 | 083 | 061 | 042 | 026 | 0.18 0.13 0.092
+8.4375 126 |=| 32 |[x| 4 8.4 1.8 1.0 075 | 053 | 039 | 027 | 017 | 013 0.09 0.063
Table 5.7 -2 XAADC RMS Table
RMS Noise Diagram RMS Noise Diagram
350 6
Gain=1 Gain=1
300 Output rate ~ 10sps (OSR:32768) 4L Output rate ~ 10sps (OSR:32768)
250 gz e I | \LI [ (M1 Il |u ll\ 1 Ly
g =
5 20
3 150 ot
o} 2
100 g2 \|‘nu| ‘| AL I‘I‘H’HI RERE
50 4
0 6
8 7 6 5 4 3 -2 1 0 1 2 3 4 5 6 7 8 1 201 401 601 801 1001
Output Code (LSB) Time (reading number)
LSB base on 21-bit output LSB base on 21-bit output
Figure5.7-1(a) RMS Noise Diagram Figure5.7-1(b) Output Code Diagram
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500
450
400
350
300
250
200
150
100

50

Occurrence

350

300

250

200

Occurrence

100

50

500
450
400
350
300
250
200
150
100

50

Occurrence

RMS Noise Diagram

Gain=128
Output rate ~ 10sps (OSR:32768)
8 -7 6 5 4 3 -2 -1 0 1 2 3 4 5 6 7 8
Output Code (LSB)
LSB base on 19-bit output
Figure5.7-2(a) RMS Noise Diagram
RMS Noise Diagram
Gain=1
Output rate ~ 2.6ksps (OSR:128)
8 7 6 5 4 -3 -2 -1 0 1 2 3 4 5 6 7 8
Output Code (LSB)
LSB base on 18-bit outout
Figure5.7-3(a) RMS Noise Diagram
RMS Noise Diagram
Gain=128

Output rate ~ 2.6ksps (OSR:128)

8 -7 6 5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8

Output Code (LSB)
LSB base on 15-bit outout

Figure5.7-4(a) RMS Noise Diagram

© 2016-2017 HYCON Technology Corp
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RMS Noise Diagram
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Gain=128
[~ Output rate ~ 10sps (OSR:32768)
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,Output Code (LSB)
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201 401 601

Time (reading number)

801

1001

LSB base on 19-bit output

Figure5.7-2(b) Output Code Diagram

RMS Noise Diagram
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Gain=1
[~ Output rate ~ 2.6ksps (OSR:128)
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\|\JI | i ”H \‘\l |
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'l

I H\”I‘I \, ‘I 1111 \‘ I

EN

(=2

&

i

201 401 601

Time (reading number)

801

1001

LSB base on 18-bit outout

Figure5.7-3(b) Output Code Diagram

RMS Noise Diagram

(<)

Gain=128
Output rate ~ 2.6kksps (OSR:128)

IN

N
|

Output Code (LSB)
o

N

EN

&

i

201 401 601

Time (reading number)

801

1001

LSB base on 15-bit outout

Figure5.7-4(b) Output Code Diagram
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5.8. ADC Management System

HYGON
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All specifications at T,=-40C to +857TC,
VDDA=REFP=3.0V, REFN=VSS, and Gain=128. Unless otherwise noted.

Sym. |  Parameter Test Conditions Min. . Typ. | Max. | Unit
Analog Inputs
Considering ADC
performance matches
ADC ENOB table. . .
REFP=VDDA, +0.5*VREF/Gain
Full-scale input REFNZVSS
P VREF be set to 1/2 only
voltage Considering ADC v
(VINP - VINN) 9
performance matches
ADC ENOB table. .
REFP=REFO | +VREF/Gain
REFN=VSS
VREF be setto 1 only
common-mode | 4in = 1 @25°C VSS-0.2v VDDA v
input range
System Performance
Resolution No missing codes 24 Bits
ADC
Data rate ADC Clock Clock SPS
/OSR
D'g't.al f||Fer Full setting 3 Data
settling time
Integral Differential input 15 PPM
nonlinearity (INL) | End-point fit, OSR=32768
ADC Gain drit | 40°C to +85°C, 5 p'?cml
fin=60Hz Internal
Normal-mode +1Hz, OSC 0 dB
rejection Output rate = External
10 SPS 0SC 80 dB
common-mode | Ayppa=0.1v @ DC 80 dB
rejection
Input-referred Output rate= 10 SPS 65 nv,
noise rms
Power-supply | Ayppa=0.1v @ DC 80 dB
rejection
Voltage Reference Input
i\:,c;ﬁge reference | \Rer = REFP - REFN VDDA v
Positive g VDDA/2 VDDA
Reference Input REFP, @25C v
Negative g VSS VDDA/2
Reference Input REFN, @25C v
ADC Modulator Current
ADC | ADC Modulator VDD3V=3.3V,VDDA=2.4V 150 uA
PGA | ADC PGA VDD3V=3.3V,VDDA=2.4V 625 uA

© 2016-2017 HYCON Technology Corp
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ADC24 Gain Drift vs. Ternperature ADC24 Offset Drift vs. Temperature
5
40 — ——Gain=1
@ 10 —— Gain=1 g 3T
= = 1 L
o 5 = + '
£ 0 5 1 f4p20-8 25 40 Gk
] 40 20 0 25 40 6O &85 kil
= 20 o -3 F
]
el 5
Temperature(t) Temperature(t)
Figure5.8-1 ADC24 Gain Drift Gain=1 Figure5.8-5 ADC24 Offset Drift Gain=1
Vin=320mV SPS=10Hz Vin=320mV SPS=10Hz
Delta VR=1V and VDDA=2.7V Delta VR=1V and VDDA=2.7V
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5.9. Internal Temperature Sensor
Typical values are at T,=25°C, VDD3V = 3.0V, and VDDA=2.4V. Unless otherwise noted.

Sym. Parameter Test Conditions Min. Typ. Max. | Unit
TCs Sensor temperature drift 173 uv/ic
Absolute temperature 0
KT scale 0°K -288 C
TCern gr‘fpg‘r’;’t‘;fea“brate eITor | Calibration at 25°C of -40°C~857C 42 C

TP Error with Temperature

WOD3W=2 BY WDDA=2 44
— 100
a0 .
oo |
40 A L
20 /
0 AL L
o0 4-40 20 20 A0 B0 80
a0 £ _
B0 -

Temperature 32

Error(i”)

OO O =

= =0

TPS Temperature(t”

Figure5.9 TPS Performance
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5.10.8-Bit Resistance Ladders
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Typical values are at T,=25°C and VDD3V = 3.0V. Unless otherwise noted.

Sym. | Parameter Test Conditions Min. | Typ. | Max. | Unit
Resolution Monotonic 8 Bit
Power Supply 2.4 VDD3V \
Vour Output range DA output is between VR- and VR+ 0 VDD3V \%
Veeer Positive reference 0 VDD3V Vv
voltage range v SV
: REFP REFN
Veern Negative reference 0 VDD3V v
voltage range
VDDA=2.4V
8-Bit 0.5V < DA _OP < VDD3V-0.5V 200 Q
Ron Resistance ladders. VDDA=2.4V
output switch 0.5V > DA_OP, 10 Q
DA _OP > VDD3V-0.5V
Reference voltage Vrerp = 2.2V, Vreeny = OV,
Resw switch VDDA = 2.4V 15 30 Q
One LSB resistance
RLApDER ladder 621 730 840 Q
INL Integral linearity error | VR+ = 2.4V, VR- = 0V +0.5 +1 LSB
pnL | Diferentialinearty | yry = 2.4v, vR-= ov +05 | #1 | LSB
Eos Offset error VR+ = 2.4V, VR- = 0V 1 LSB
8-Bit
Resistance | (Vin Floating) VDD3V=3.3V,VDDA=2.4V 0.1 UA
Ladders.
8.Bit Resistance DML g-bit Resistance INL
010 0.5
0.3
= 0.05
= = 0.1
& —
-0.05
= 03 _ |
-0.10 - em oo 05
“RRBEREIBSGE CORROLRNBROEEIE
Digital Input (HEX) Digital Input {HEX)

Figure5.10-1 8-Bit Resistance vs. DNL

© 2016-2017 HYCON Technology Corp
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o-Bit Resistance vs. Temperature

1902

1895

1888 \“*\/

1851

8-Bit Resistance(kK)

187 .4
A0 20 0 25 45 BS 85

Temperatura(i”')

Figure5.10-3 8-bit Resistance vs. Temperature
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5.11. OPAMP Management System
Typical values are at T,=25°C, VDD3V = 3.0V, and Cy, cp=10uF. Unless otherwise noted.

HYGON

HYCON TECHNOLOGY

Sym. Parameter Test Conditions Min. | Typ. Max. Unit
VDDA Power supply 2.4 3.6 \%
Vout Output range 0 VDDA V
VN Input common range 0 VDDA V
lopa OPAMP current 120 uA
VDDA = 3.0V, 1 mA
| Output current loading | 0.3V< Output voltage <VDDA-0.3V
OPA_LOAD | (push or pull) VDDA = 2.4V, 05 mA
0.3V< Output voltage <VDDA-0.3V '
Ciomo :\c/)lzg output capacitor 1 nE
Loading R=10K, C=100pF,
SR Slew rate 0.3V — VDDA-0.3V 0.6 V/us
UGB Unit gain bandwidth Loading C=100pF 1000 KHz
Vos Offset error Vin = 1.2V -5 +5 mV
DFD Digital filter delay VDDA = 3.0V 2 us
Csa Sample capacitor 10 pF

1.197
=
o
=
(13
= 1195
=
=
2 1155
=
]
g
L 1194

OPOws. IL
EVDD3=3.3 WODA=Z2. 4% Unit Gain Win=1.196Y
< < < < % oL
= = = = = =
= = = = = =
= [ [ = =
o =+ w o =

IL
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5.12. CMP Management System
Typical values are at T,=25°C and VDD3V = 3.0V. Unless otherwise noted.

HYGON
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Sym. Parameter Test Conditions Min. | Typ. Max. Unit
| Operation supply current | ENCMP[0]=1, CMPHS[0]=1b 10 UA
Me Low Power Mode ENCMP[0]=1, CMPHS[0]=0b 1
Ve | Sommon-mode 0 VDD3V-1 |V

input voltage
Vos Offset voltage -5 5 mV
Vhys Input hysteresis 0 0.7 15 mV
Reference voltage CPPSJ[1:0]=11b 1 1.2 1.4 V
VreF | Temperature drift CPPS[1:0]=11b 80 p?é“/
| Multi-node resistor CPRL][0]=0b 10 UA
R current CPRL[0]=1b 30
W12 we WDD3W
1.244
1.240
)
™ 1236
I
1.232
1.228
1.224

© 2016-2017 HYCON Technology Corp
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Figure5.12 V12 vs. VDD3V
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5.13.LCD System
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Typical values are at TA=25°C, VDD3V = 3.3V, and CVLCD=10uF. Unless otherwise noted.

Sym. Parameter

Test Conditions

Min.

Typ.

Max.

Unit

VDD3V=3.3V
Operation Current VLCD=3.0V
Charge Pump Mode (VLCD<
VDD3V)

ILCD

W/O Panel

10

UA

Supply
VLCD Voltage Range VLCD

With Buffer

2.50

3.80

Embedded
Charge Pump
Output Voltage
@ VLCD Pin

VDD3V = 2.4V

VLCD CVLCD = 10uF

Model:

Data'=00_011B

(After trim) Notel

-5%

3.43

+5%

Mode1:
Data'=00_011B

-10%

3.30

+10%

Mode2:
Data'=00_100B

(After trim) Notel

-5%

3.16

+5%

Mode2:
Data'=00_100B

-10%

3.00

+10%

Mode3:
Data'=00_101B

(After trim) Notel

-5%

2.93

+5%

Mode3:
Data'=00_101B

-10%

3.00

+10%

Mode4:
Data’=11_101B

(After trim) Notel

-5%

2.73

+5%

Mode4:
Data'=11 101B

-10%

2.80

+10%

Mode5:
Data'=01_101B

(After trim) Notel

-5%

2.55

+5%

Mode5:
Data'=01_101B

-10%

2.6

+10%

7 Output Impedance
Leb With LCD Buffer

FLCD = 128Hz, VLCD = 3.0V

10

KQ

Datal Bit: 0X41F24 [EN_Rshiftl, EN_Rshift0], 0X41B0O0 [VLCD2, VLCD1, VLCDOQ]

Notel :

After Trim : According to the factory calibration parameters of VLCD to calibrate VLCD, and need to
corresponding to the selected VLCD voltage. User can refer to the document “UG-HY16F198B_TC” or
“APD-HY16IDEOQ7_SC” to know how to use that in detail.

WLCO Current ws WDD3W

1z
Elﬂ \
=
E 8 W
o
=
(] 5 -
a

oo = o
[ oo

YDD3V(W)

™ = = a
~ I w s

Figure5.13-1 VLCD Current vs. VDD3V
@VLCD=3.16V (HY16F198B Only)

© 2016-2017 HYCON Technology Corp
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WLCD ws. Loading Current

298

VLCD[Y

298

e —

2594

aLLA,
20014,
400114,
BOLIA,
g0LIA,
100014,
120004
140004,
160UA
180004
200014,

Loading Current

Figure5.13-2 VLCD With Load
@VLCD=3.0V
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6. 5E]/E&:
TERE' | SRER | S E%ﬂﬁ Eﬁﬁf HRER L ERL R e
@SN | #weR fieas g2E #ERY

HY16F198B-D000 Die - D 000 - - 100 Green* -
HY16F198B-N088 QFN 88 N 088 - Tray 168 Green* MSL-3
HY16F198B-L100 LQFP 100 L 100 - Tray 90 Green’ MSL-3
HY16F198B-L064 LQFP 64 L 064 - Tray 250 Green* MSL-3
HY16F197B-L064 LQFP 64 L 064 - Tray 250 Green* MSL-3
HY16F197B-N068 QFN 68 N 068 - Tray 348 Green* MSL-3
HY16F196B-L064 LQFP 64 L 064 - Tray 250 Green* MSL-3
HY16F196B-N068 QFN 68 N 068 - Tray 348 Green* MSL-3

'TERE BINRES : BAEEE - BETRER

HY16F198B-L100

= £ L HER I
ICHYSR  |CEfIEEEAY
EX : {RERAYZE LQFP 100 5 ||:v5E. TERZBHE HY16F198B-L100.
EFEL Tray B8 » T MBI TERBN » BERIERHEEBEREIA Tray.

3

MSL:
REUEFRS IPC/JEDEC J-STD-020 HY{TDIET FIEEE.
EmNNT 8% B {FERE2S IPC/JEDEC J-STD-033 1T IZ%E.

* Green (RoHS & no CI/Br):
HYCON EgGE#% Green Product » 585 RoHS i8S AREERZERIRE (Br<900ppm or Cl<900ppm or
(Br+Cl)<1500ppm)
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7. BERREE

7.1. LQFP100 £i5fE
Unit: mm

100 76

RTATT T

o

o~ 75

N N

- g -
25 {:ij? §§51

© 2016-2017 HYCON Technology Corp
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Note: JEDEC MS-026 compliant

26 S0
1
D
(H]
e — GAGE PLAME
— SEATING PLANE
i || ! A J“\ = ™
3; Hlnlalilo|ya = “1
=[o05 W] <
VARIATIONS (ALL DIMENSIONS SHOWN IN MM)
SYMBOLS | MIN. | NOM. | MAX.
A —_ — 1.60
AT 0.05 —— 0.15
A2 1.35 | 1.40 1.45
b 0.17 | 0.20 | 0.27
c 0.09 | 0.127 | 0.20
D 16.00 BSC
D1 14.00 BSC
E 16.00 BSC
E1 14.00 BSC
e 0.50 BSC
L 0.45 | 0.60 | 0.75
L1 1.00 REF

DS-HY16F198B-V02_TC
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7.2. LQFP64 HEfE

Unit: mm

1 | _\f} 48
=@ TE
= —
—= -—=- @
= —
1E§Q(£: | QE‘H
(R R
17 32
S

Al

VARIATIONS (ALL DIMENSIONS SHOWN IN MM}

SYMBOLS | MIN. NOM. | MAX.
A - - 1.60
Al 0.05 — 0.15
A2 1.35 1.40 1.45
b 013 | o0.18 0.23
c 0.09 - 0.20

9.00 BSC
D1 7.00 BSC
0.40 BSC
9.00 BSC
E1 7.00 BSC
L 045 | 060 | 075
L1 1.00 REF
e o | 5 | 7

Note: JEDEC MS-026 compliant

© 2016-2017 HYCON Technology Corp
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7.3. QFN8S8 it
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Unit: mm
PIN —/
MARK
E
SYMBOLS | MIN NOM MAX
A 0.70 0.75 0.80
A 0.00 0.02 0.05
A3 0.20 REF.
b 0.15 | 020 | 025
D 10.00 BSC
E 10.00 BSC
e 0.40 BSC
D2 6.75 6.80 6.85
E2 6.75 6.80 6.85
L 0.30 0.40 0.50
K 1.08 1.20 1.33

Note: All dimensions refer to JEDEC OUTLINE MO-220.

Package Outline Drawing--- QFN 10x10 88

© 2016-2017 HYCON Technology Corp
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7.4. Land Pattern Design Recommendations

o 1000000000000000000000.___
L Smumm@@mumm‘mu@

1. Publication IPC-7351 is recommended for alternate designs
2. Unit: mm
3. http://www.hycontek.com/wp-content/uploads/QFN_DFN_PCB.pdf

© 2016-2017 HYCON Technology Corp DS-HY16F198B-V02_TC
www.hycontek.com pa§e75


http://www.hycontek.com/
http://www.hycontek.com/wp-content/uploads/QFN_DFN_PCB.pdf

HY16F196B/HY16F197B/HY16F198B &=

21-bit ENOB £AADC, 32-bit MCU & 64KB Flash HVC\",\H
4X36~6X34 LCD Driver HYCON TECHNOLOGY

7.5. QFN68 1ZE[E

Unit: mm
§ D D2 »
52 68
4 vtupuuuuuyuuuuyguuu
/ 510 1
PIN 1— - =
MARK - O I
o [
— (e
) (@
) (@
- (@
o (e
) (@ J
- ]
- [
o (e
35[0 ] a7
v lnnnpnnghannannnnn |
34 18
AL K~ e‘« L e
— <+-A3 b
- A
SYMBOLS MIN NOM MAX
A 0.70 0.75 0.80
Al 0.00 0.02 0.05
A3 0.20 REF.
b 0.15 0.20 0.25
8.00 BSC
E 8.00 BSC
0.40 BSC
D2 4.20 4.30 4.40
E2 4.20 4.30 4.40
L 0.35 0.40 0.45
1.35 1.45 1.55
Note: All dimensions refer to JEDEC OUTLINE MO-220.
Package Outline Drawing--- QFN 8x8 68
© 2016-2017 HYCON Technology Corp DS-HY16F198B-V02_TC
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7.6. Land Pattern Design Recommendations

Unit: mm
“ JOUUULOUInunuiuul
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" —
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" c—
" c—
" c—
" c—
" —
— 4 —
" 1.40 c—
" —
\ 4
DHHUMP& 00000700 E=
\ 4
0.40 0.20
Note:
1. Publication IPC-7351 is recommended for alternate designs
2. Unit : mm

3. http://www.hycontek.com/wp-content/uploads/QFN DFN PCB.pdf
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8. BIGETE

DU A N R BKHIMTS - MRS SR S S A R E A iRt -

WA BE LERE fE5THEA
VOl | ALL  RDhREE1T 2017/02/13
V02 | ALL | 1. 8k PT3.2/PT3.3 MIiIf0 GPIO #BFIAE, LM R(FEE | 2017/8/28

AlIO4/AIO5 %B8ErINEE

2. VDDA 151l &8 IF AR 18 #F B BRRE A\ /i Him (N 82 1~10 uF 5§
BFZE VSS).

3. EfN7.4% 7.6 AAAY Note.3 SBHEISIER
http://mww.hycontek.com/wp-content/uploads/QFN_DFN_PC
B.pdf
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