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Flash

LCD
SRAM|XAADC Touch Key Charge| ISP Others:
Part No. ROM 1/0 Package
(kb) [VIN Ch. (Ch)  |com| seg | pump |Mode (All the products have the same IP)
(kb)
HY16F196-L064 | 16 2 8 20+22 6 4~6 |24~22 Y N | LQFP64
HY16F196-N068 | 16 2 8 20+26 6 4~6 |28~26 Y N QFN68
Analog Parts:
HY16F197-L064 | 32 4 5 20+24 6 4~6 |26~24| Y N | LQFP64
One hardware RTC and calendar.
HY16F197-N068 | 32 4 5 20+28 6 4~6 |30~28| Y N QFN68 One 8-bit resistance ladders for DAC.
HY16F198-L100 | 64 8 8 24+34 8 4~6 |36~34| Y N [LQFP100 One rail-to-rail OPAMP.
HY16F198-N088 | 64 | 8 8 |24+34 8 4~6 |36~34| Y N | QFN88 |one multi-function comparator.
HY16F198-L064 | 64 8 6 24+24 8 4~6 (26~24 N N LQFP64 |One built-in temperature sensor.
HY16F196B-L064| 16 2 8 20+22 6 4~6 |24~22 Y Y | LQFP64
HY16F196B-N068| 16 | 2 8 [20+26 6 4~6 |28~26| Y Y | QFNes [Digital Parts:
HY16F197B-L064| 32 | 4 5 |20+24| 6 4~6 |26~24| Y | Y |LQFP64 |One 32-bit programmable SPI
HY16F197B-N068| 32 | 4 5 |20+28] 6 4-630-28] v | v | oFnes [On€!IC(masterand slave mode.)
Two enhanced UART
HY16F198B-L100| 64 8 8 24+34 8 4~6 |36~34| Y Y |[LQFP100
Four channels PWM function,
HY16F198B-N088| 64 8 8 24+34 8 4~6 |36~34| Y Y QFN88
HY16F198B-L064| 64 8 6 24+24 8 4~6 |26~24 N Y | LQFP64
Note: HY16F19xB 2 HY16F19x 7318[E3V5E, 1TREARERIA IS EZEE 8
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21-bit ENOB ZAADC, 32-bit MCU & 64KB Flash HVC\‘,\H
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2.4 5|HITheER i
2.4.1 HY16F19x B HY16F19xB %5 [fIE S
HATES ¢ | = HEFHAO0 = ;0D = FiRiL;Al = {&&5m A A0 = &5 H;P = SREEIR.

HY16F198-L100 HY16F197-L064 HY16F196-L064 )
SR *ERl e U
HY16F198B-L100 [HY16F197B-L064 (HY16F196B-L064
B R0 BER 1 (EDM) KFSE RS 1RA,
ECK 1 64 64 DIO ECK
100K Resistance to VSS.
B 3% 3R BER 1 (EDM) BB HRER A\ /dRi L5
EDIO 2 1 1 DIO EDIO 5B,
100K Resistance to VSS.
B IRIESIER,
RESET 4 2 2 DI RESET 100K Resistance to VDD3V, 100nF
Cap to VSS.
EmhELEFERERH ASIK, 10uF Cap
vDD3V 8 3 3 PI VDD3V
to VSS.
SRIRARELSIR - @ 3.3V,
CP_O 9 4 4 PO CP_O
10uF Cap to VSS.
EARABRERMASESEMIEASI
CH 10 5 5 PIO CH Fal,
1uF Cap to CL
EARABERMASHEEIEASI
CL 11 6 6 PIO CL Fal,
1uF Cap to CH
CP_I SRARHEBSREAZES M,
CP_I 12 7 7 PI
10uF Cap to VSS.
ARSI
10 PT2.7
N SERBEE 2~16MHZ i 5 ]
XO HS_XOUT
NEBHEDER INT2.7 S A S |5
| INT2.7
TimerB2, PWM3_4 @35
O PWM3_4
PT2.7 15 8 8 SPI BEERBUEHRS B MOSI_4(E 44
O MOSI_4
o fERERA)
| RX2 4
EUART2 &EFRIEWGRS I RX2_4
| TCI2_8
FIELL R WA RS B TCl2_8
10 SDA 8
12C BERBUEHIRS ) SDA_8
10 PT2.6 WBASSHALS R
PT2.6 16 9 9
Xl HS_XIN NESRERE 2~16MHZ B AS ]
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HY16F198-L100 | HY16F197-L064 | HY16F196-L064
S|l b ] e U
HY16F198B-L100 |HY16F197B-L064 |HY16F196B-L064
I INT2.6 S ERCRETE INT2.6 85 )
o) PWM2_4 TimerB2, PWM2_4 #4314
I MISO_4 SPI BEAEUBHRS I MISO_4(F 1w
10 TX2_4 A i)
I TCI1_8 EUART2 @ ESREE W TX2 4
10 SCL_8 e R AJRS ) TCI1_8
12C BEARHERS ]I SCL_8
10 PT2.5 BRESHEA MR
X0 LS_XIN NEBEIRGRE 32768HZ @i H5 Rl
I INT2.5 NERHETE INT2.5 EiAS B
0 PWM1_4 TimerB, PWM1_4 &3 |8
PT2.5 17 10 10
I CK_4 SPI BEARFELRS | CK_4
I RX_4 EUART BERIBUHRS ] RX_4
I TCI2_7 FRIELLERES T A RS (B TCI2_7
[o] SDA 7 12C BERBUEHRS B SDA_7
10 PT2.4 EREEE A
Xl LS_XOUT | NEMERSFEE 32768HZ Hi A5 Kl
I INT2.4 NERHEDE INT2.4 A S B
0 PWMO_4 TimerB, PWMO0_4 &3 |8
PT2.4 18 11 11
I Cs_ 4 SPI @FERES B CS_4
10 TX 4 EUART SBSRESIW TX 4
I TCI1_7 FRIELLERES T A RS (B TCI1_7
[o] SCL_7 12C BERFFSERRS B SCL_7
BRI
10 PT2.3
NEBHEDER INT2.3 A5
I INT2.3
TimerB2, PWM3_3 g4 3|k
o) PWM3_3
SPI BEEREUEHRS B MOSI_3(F 1w
o) MOSI_3
PT2.3 19 - oo eI A)
I RX2_3
EUART2 BEREUHRS B RX2_3
I TCI2_6
IR R AIRS B TCI2_6
10 SDA_6
12C @BEURIRS B SDA_6
Al cLs
Bz Hm A S|k CL8
10 PT2.2 BREEEAMmHS IR
I INT2.2 SN ERFAETR INT2.2 8 A5 ]
PT2.2 20 -
0 PWM2_3 TimerB2, PWM2_3 3|1
I MISO_3 SPI SEEAEUEIRS B MISO_3(F-#sim
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21-bit ENOB ZAADC, 32-bit MCU & 64KB Flash HVC\}'"
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HY16F198-L100 | HY16F197-L064 | HY16F196-L064
EAJA b ] e U
HY16F198B-L100 |HY16F197B-L064 |HY16F196B-L064
10 TX2_3 A fieBsERE)
I TCI1_6 EUART2 BFAZSRARS (]I TX2_3
10 SCL_6 e RS mAIRS ) TCI1_6
Al CL7 12C BEARHERRS ]I SCL_6
BT A S CL7
10 PT2.1 BREEHE AR
I INT2.1 NERETE INT2.1 A S B
0 PWM1_3 TimerB, PWM1_3 3|
I CK_3 SPI BERFFSERRS B CK_3
PT2.1 21 12 12
I RX_3 EUART @ERIZUTHRS B RX_3
I TCI2_5 et aResm AR i TCI2_5
[o] SDA 5 12C BERBUEHRS B SDA_S
Al CL6 B M A S|k CL6
10 PT2.0 BRESHEA MR
I INT2.0 NERHETE INT2.0 S AS B
0 PWMO_3 TimerB, PWMO0_3 &3 |l
I CS 3 SPI #@EFFERES I CS_3
PT2.0 22 13 13
[o] TX_3 EUART @EAERIRS IR TX_3
I TCI1_5 e aResm A RS TCI1_5
[o] SCL_5 12C BERFFSERRS B SCL_S
Al CL5 BB ASB) CLS
HFEREES K - WL 1.8V, 1uF
VvDD18 23 14 14 PI VDD18
Cap to VSS
BRI
10 PT1.7
LhEREs L EE REm L 5 AN (1)
AO CMPO
NEBHEDER INTL.7 EAS K
I INT1.7
TimerB2, PWM3_2 g3 |k]
o) PWM3_2
PT1.7 24 15 15 SPI BEREUEHRS B MOSI_2(F 1w
o) MOSI_2
oo eI A)
I RX2_2
EUART2 &@RBUGRS B RX2_2
I TCI2_4
FIELL R AIRS B TCI12_4
10 SDA_4
12C @BEEURIRS B SDA_4
10 PT1.6 BRESEwEAMMESIE
PT1.6 26 16 16 I INT1.6 NEREAETE INTL.6 B AS B
o) PWM2_2 TimerB2, PWM2_2 i3 |fl
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HY16F198-L100 | HY16F197-L064 | HY16F196-L064
EAJA b ] e U
HY16F198B-L100 | HY16F197B-L064 |HY16F196B-L064
[ MISO_2 SPI EFAEUBERS B MISO_2 ( F-#dm
[o] TX2_2 A o (ERSERIE )
I TCI1 4 EUART2 BERERERS B TX2_2
10 SCL_4 etrEEsm A RSB TCI1_4
Al CL4 12C @EARFEIRS Bl SCL_4
ErERREAS IR CL4
10 BREYFmHAMmLS IR
PT1.5
[ N ECFRERR INTL.5 B AS R
INT1.5
1) TimerB, PWM1_2 &S|
PWM1_2
[ SPI @ERRFEIRS ) CK_2
PT1.5 27 17 17 CK 2
[ EUART BERBIGRS IR RX_2
RX_2
[ THIELL BRI AIRS B TCI2_3
TCI2_3
10 12C @IASIEIRS IR SDA_3
SDA 3CL3
Al BEEZRE A K CL3
10 PT1.4 BREYSFHAMmLS IR
I INT1.4 NECFOEDER INT1.4 BAS R
0 PWMO_2 TimerB, PWMO0_2 @3k
I Cs 2 SPI BERIEREFRS M) CS_2
PT1.4 28 18 18
[o] TX 2 EUART @ERERIRS M TX 2
I TCI1 3 THIELLIRERm ARSI TCI1_3
10 SCL_3 12C BERFFSERRS B SCL_3
Al CL2 fErRRRE S R CL2
BRSSEAMmLS I
10
PT1.3 HECFREDER INTL.3 & A5 ]
[
INT1.3 TimerB2, PWM3_1 i3 |fl
o
PWM3_1 SPI SEEAEUEIRS B MOSI_1(F#sdm
o
PT1.3 29 19 19 MOSI_1 H s fErEmA)
[
RX2_1 EUART2 BEFIERS I RX2_1
[
TCI2_2 I RERMAIRS B TCI12_2
10
SDA_2 CL1 | I12C @EAEUEHRS |l SDA_2
Al
fErERRREAS R CLL
10 PT1.2 BASSHAELS R
I INT1.2 NEBHEDER INTL.2 #iAS |5
PT1.2 30 20 - o PWM2_1 TimerB2, PWM2_1 i3 |f]
I MISO_1 SPI SEEAEUEIRS B MISO_1(F#stm
10 T2 1 A+ fEEEE)
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HY16F198-L100 | HY16F197-L064 | HY16F196-L064
S|l =il =2 gt
HY16F198B-L100 |HY16F197B-L064 | HY16F196B-L064
I TCl1_2 EUART2 3BIER6RE 1M TX2_ 1
10 SCL_2 CH3 | HEfELbERESEmAIRS R TCl1_2
Al 12C WERHEIRS B SCL_2
LhERgs &R A S B CH3
10 EREE A
PT1.1
I S ERFRETE INT1.1 85 A5 ]
INT1.1
1) TimerB, PWM1_1 &3
PWM1_1
I SPI BEARFERS 1] CK_1
PT1.1 31 21 - CK_1
I EUART @SBRSS I RX_1
RX_1
I iRt ARSI TCI12_1
TCI2_1
10 12C BENEHEIRS IR SDA 1
SDA_1 CH2
Al LrERes SRR A S ) CH2
10 BARSHAMEES I
PT1.0
I S ERCRETE INT1.0 85 A 5 ]
INT1.0
1) TimerB, PWMO0_1 @3
PWMO_1
I SPI EFAERERRS IR CS_1
PT1.0 32 22 20 Cs 1
10 EUART @EAERRS I TX 1
TX 1
I iRt AIRES IR TCIL_1
TCI1_1
10 12C BEHFHERS IR SCL_1
SCL_1CH1
Al LrERestE A S B CH1
BIRERER/LDO IEEEHiHZRE
VDDA 38 23 21 PIO VDDA
JREE BRI A% 1uF Cap to VSS.
AlO3 39 24 22 Al AlO3 ADC t&iz8mAS | AIO3
AlO2 40 25 23 Al AlO2 ADC t&izm A S || AlIO2
AlO1 41 24 Al AlO1 ADC f&E#EE A5 [l AIO1
AIO0 42 25 Al AlOO ADC t&#¢#m A5 [l AIO0
10 PT3.7 BRESEEAMRES IR
PT3.7 43 26 26
AO OPO ERM AR EEmLSHK OPO
WA AMELS I
10 PT3.6
PT3.6 44 27 27 BHRSZER 1.2V @5, 0.1uF
PIO REFO
Cap to VSS.
10 PT3.5 R ES A/ S R
PT3.5 45 28 28
Al AlO7 ADC {2 A S H) AIO7
10 PT3.4 RS/ LS R
PT3.4 46 29
Al AlO6 ADC 125 A S |f) AIO6
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21-bit ENOB ZAADC, 32-bit MCU & 64KB Flash

4X36~6X34 LCD Driver

HYGON

HYCON TECHNOLOGY

HY16F198-L100 | HY16F197-L064 | HY16F196-L064 B i
5l b ] =18 gt
HY16F198B-L100 |HY16F197B-L064 |HY16F196B-L064
10 PT3.3 BRI
PT3.3 47 29 30
Al AlO5 ADC &5 A 5B AlO5
10 PT3.2 BRSNS A/ R
PT3.2 48 30 31
Al AlO4 ADC {2 A S| AlO4
10 PT3.1 WA AMELS
PT3.1 49 32 AO OPO2 EEMAREFmH5IR OPO2
AO DAO 8-BIT Resistance Ladders.#@iH 5 |4l
10 PT3.0 BREEEA SR
PT3.0 50 31 33 AO 0oPO1 EEMAREFTmHL5H OPO1
Al AlO8 =EEEAS B AI08
10 PT10.1 BREEHEA SR
SEG35 58 32 -
AO SEG35 LCD Segment &t
10 PT10.0 BRI
SEG34 59 33 -
AO SEG34 LCD Segment &
BREEmAMmES IR
10 PT9.7
LCD Segment i
AO SEG33
TimerB2, PWM3_8 =5 |f4)
SEG33 60 34 34 o) PWM3_8
SPI SEEAEUEIRS IR MOSI_8(F-#m
o) MOSI_8
o HERsEmA)
I RX2_8
EUART2 &EERBUGRS B RX2_8
R ESEA/ES R
10 PT9.6
LCD Segment #gi
AO SEG32
TimerB2, PWM2_8 &g+ 3|1
SEG32 61 35 35 o) PWM2_8
SPI BEEABUBHRS I MISO_8(F 1
0 MISO_8
A fEREEIE)
I TX2_8
EUART2 BFAZRIRS (]I TX2_8
[o] PT9.5 RS A\ /S R
AO SEG31 LCD Segment i
SEG31 62 36 36 PWM1_8 TimerB, PWM1_8 -3 i)
0 CK_8 SPI BEARFEHRS ) CK_8
I RX_8 EUART BERZIHRS B RX_8
10 PT9.4 FRESEA SR
AO SEG30 LCD Segment &
SEG30 63 37 37
o PWMO_8 TimerB, PWMO_8 it 5§l
o) CS 8 SPI BER{EREHRS B CS_8
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21-bit ENOB ZAADC, 32-bit MCU & 64KB Flash
4X36~6X34 LCD Driver

HYGON

HYCON TECHNOLOGY

HY16F198-L100 | HY16F197-L064 | HY16F196-L064 B )
SR L] =ia U
HY16F198B-L100 | HY16F197B-L064 |HY16F196B-L064
[ TX_8 EUART @A SEIRHRS M) TX_8
BRSS AL
10 PT9.3
LCD Segment &t
AO SEG29
TimerB2, PWM3_7 £ |f]
SEG29 64 38 38 o PWM3_7 i
SPI BEEREUERHRS IF) MOSI_7 (E 44
0 MOSI_7
o fesEmA)
[ RX2_7
EUART2 &@FRIBURS B RX2_7
BRSS AL
10 PT9.2
LCD Segment &
AO SEG28
TimerB2, PWM2_7 &j-H3 il
SEG28 65 39 39 o PWM2_7 i
SPI BEEREUEHRS B MISO_7(E 44
0 MISO_7
A+ fiEEEE)
[ X2 7
EUART2 B ERIRS ) TX2_7
10 PT9.1 WA A/ELS 5
AO SEG27 LCD Segment &
SEG27 66 40 40 o] PWM1_7 | TimerB, PWM1_7 fitH5 fl
(o] CK_7 SPI BERFFERRS B CK_7
[ RX_7 EUART @ BUIRS IR RX_7
10 PT9.0 WA HAELS R
AO SEG26 LCD Segment &
SEG26 67 41 41 o] PWMO_7 | TimerB, PWMO_7 #itH5 fAl
0 CcS 7 SPI BERIEREFRS B CS_7
[ TX 7 EUART @EREIRIRS IR TX_7
WA WAL 5
10 PT8.7
LCD Segment i+
AO SEG25
TimerB2, PWM3_6 &2 i)
o} PWM3_6
SEG25 68 42 42 SPI B EUEEE K MOSI_6(E 1R
o MOSI_6
L fEEEmA)
[ RX2_6
EUART2 BEIZIRS B RX2_6
[ TCI3_8
TimerB2 AJES | TCI3_8
10 PT8.6 WSS A/ELS 5
AO SEG24 LCD Segment @it
SEG24 69 43 43 PWM2_6 TimerB2, PWM2_6 i3 |f]
0 MISO_6 SPI BEREUEIRS B MISO_6(E&im
[ TX2_6 A fEREEL)
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HY16F198-L100 | HY16F197-L064 | HY16F196-L064 B i
11 ¥Rl e U
HY16F198B-L100 | HY16F197B-L064 | HY16F196B-L064
EUART2 BERERIRS B TX2_6
10 PT8.5 WA HALS R
AO SEG23 LCD Segment g+
0 PWM1_6 TimerB, PWM1_6 5 |5
SEG23 70 44 44 )
o) CK_6 SPI BERFFSERRS B CK_6
I RX_6 EUART @ERIBUTHRS B RX_6
I TCI3 7 TimerB2 @ AJRESIB TCI3_7
10 PT8.4 BASSEAMRLS IR
AO SEG22 LCD Segment g
SEG22 71 45 45 o PWMO_6 | TimerB, PWMO_6 &5 fl
o) CS 6 SPI #@FUFRERS B CS_6
I TX_6 EUART @A ERIRS IR TX_6
WA AL R
[o] PT8.3
LCD Segment &t
AO SEG21
TimerB2, PWM3_5 i3 |}
0 PWM3_5
SEG21 72 46 46 SPI BEREUEIRS B MOSI_5(E i
0 MOSI_5
o fERERA)
I RX2_5
EUART2 @EREIHRS 1B RX2_5
I TCI3_6
TimerB2 EiiAJRS ] TCI3_6
WA ALS R
[o] PT8.2
LCD Segment @it
AO SEG20
TimerB2, PWM2_5 #giH 5 |4l
SEG20 73 47 47 0 PWM2_5
SPI BEERBUEHRS B MISO_S(E 14
0 MISO_5
A o EREEEL)
I TX2_5
EUART2 @& 38R ¥R5 1M TX2_5
10 PT8.1 WA HEAMmLS IR
AO SEG19 LCD Segment @it
PWM1_5 TimerB, PWM1_5 i3 i)
SEG19 74 48 48
(o] CK_5 SPI B@EARFEEIRS Il CK_5
I RX_5 EUART @sIZUTHRS Bl RX_5
I TCI3 5 TimerB2 B AES (B TCI3_5
VPP 75 - PI VPP REE (TEEEEEEDSIMD)
[o] PT8.0 BREHEFmEAMmLS IR
SEG18 76 49 49 AO SEG18 LCD Segment f§iH
o) PWMO_5 TimerB, PWMO_5 #itH5 B
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HY16F198-L100 | HY16F197-L064 | HY16F196-L064 B )
S8l b =2 =P
HY16F198B-L100 |HY16F197B-L064 |HY16F196B-L064
o) CS 5 SPI BEAfEEERRS IR CS_5
[ TX_5 EUART @A SEIRIRS M) TX_5
10 PT7.7 WA AMELS
SEG17 77 50 50 AO SEG17 LCD Segment &+
I TCI3_ 4 TimerB2 i AES ]I TCI3_4
10 PT7.6 R ES A/ S
SEG16 78 51 51
AO SEG16 LCD Segment i
10 PT7.5 BREEmA MR
SEG15 79 52 52 AO SEG15 LCD Segment &
I TCI3 3 TimerB2 §iAES ]I TCI3_3
10 PT7.4 BREEHA SR
SEG14 80 53 53
AO SEG14 LCD Segment @it
10 PT7.3 BRESEWAMMESIRE
SEG13 81 54 54 AO SEG13 LCD Segment &g
I TCI3_ 2 TimerB2 @i AES|B) TCI3_2
10 PT7.2 BRI
SEG12 82 55 55
AO SEG12 LCD Segment @4
10 PT7.1 RS A\ /S R
SEG11 83 - - AO SEG11 LCD Segment @it
I TCI3_1 TimerB2 i AES ]I TCI3_1
10 PT7.0 BRSEEAMmES IR
SEG10 84 - -
AO SEG10 LCD Segment &
10 PT6.7 BRSNS A/ R
SEG9 85 - -
AO SEG9 LCD Segment &t
10 PT6.6 BRSNS A/ R
SEG8 86 - -
AO SEG8 LCD Segment &t
10 PT6.5 BREEHEA MR
SEG7 87 - -
AO SEG7 LCD Segment &t
10 PT6.4 BREEHEA MR
SEG6 88 - -
AO SEG6 LCD Segment &t
10 PT6.3 BREEmEAMmESIE
SEG5 89 - -
AO SEG5 LCD Segment &
10 PT6.2 BREEmEAMmESIE
SEG4 90 - -
AO SEG4 LCD Segment &
SEG3 91 - - 10 PT6.1 BREESEEAMRLSIE
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4X36~6X34 LCD Driver

HYGON

HYCON TECHNOLOGY

HY16F198-L100 HY16F197-L064 HY16F196-L064 ~ .
5l b ] =18 gt
HY16F198B-L100 | HY16F197B-L064 [ HY16F196B-L064
AO SEG3 LCD Segment @it
10 PT6.0 FRAESHA SR
SEG2 92 - -
AO SEG2 LCD Segment &t
10 PT10.3 BREYFmEAMmLS IR
SEG1 93 56 56 AO SEG1 LCD Segment &t
AO COM5 LCD Common &t
10 PT10.2 WA ELS R
SEGO 94 57 57 AO SEGO LCD Segment &t
AO COM4 LCD Common &
COM3 95 58 58 AO COM3 LCD Common #gitH
COM2 96 59 59 AO COM2 LCD Common #gi-t
COM1 97 60 60 AO COoM1 LCD Common #gi-t
COMO 98 61 61 AO COMO LCD Common #gi-t
LCD i8R EFfLE/LCD EIFIA,
VLCD 99 62 62 PIO VLCD
10uF Cap to VSS.
VSS 100 63 63 PI VSS ZiHS KD
Others - - - - NC RSEE::

7<2-1 HY16F198/198B/197/197B/196/196B ERIEER ERILIEEH it
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2.4.2 EWNE FTRE R FHTIREBSTek

HYGON

HYCON TECHNOLOGY

www.hycontek.com

Function INT | Timer C Capture | Special Function SPI I’C |UART| AIP |Analog|Timer B/B2 PWM
Output Priority 1P 1P 0 1 2 3 4 5 6

PT1.0 INTL1.0 TCl1_1 CS 1 |SCL 1| Tx 1 CH1 PWMO_1
PT1.1 INT1.1 TCI2_1 CK_1 [SDA 1| Rx_ 1 CH2 PWM1_1
PT1.2 INT1.2 TCl1_2 MISO_1|SCL 2 |Tx2_1 CH3 PWM2_1
PT1.3 INT1.3 TCI2_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 CL3 PWM1_2
PT1.6 INT1.6 TCI1_4 MISO_2 | SCL_4 | Tx2_2 CL4 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 cL7 PWM2_3
PT2.3 INT2.3 TCI2_6 MOSI_3|SDA_6|Rx2_3 cLs PWM3_3
PT2.4 INT2.4 TCI1 7 LS_XOUT CS 4 |scL 7| Tx 4 PWMO_4
PT2.5 INT2.5 TCl2_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 TCI2_8 HS_XOUT MOSI_4 | SDA_8 |Rx2_4 PWM3_4
PT3.0 OPO1 | AIOC8
PT3.1 OPO2 | DAO
PT3.2 AlO4
PT3.3 AIO5
PT3.4 AlIO6
PT3.5 AlO7
PT3.6 REFO
PT3.7 OPO
RESET RESET
AlO0 AIOO
AlO1 AIO1
AlO2 AlO2
AlO3 AIO3
COMO COM O
COoM1 COM 1
COM2 COM 2
COM3 COM 3

T©2014-2016 HYCON Technology Corp _____ Preliminary  DS-HY16F198-V06_TC
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PT10.2 COM 4/SEG 0

PT10.3 COM5/SEG 1

PT6.0 SEG 2

PT6.1 SEG 3

PT6.2 SEG 4

PT6.3 SEG 5

PT6.4 SEG 6

PT6.5 SEG7

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 CS_5 Tx_5 PWMO0_5
PT8.1 TCI3_5 SEG 19 CK_ 5 Rx_5 PWM1 5
PT8.2 SEG 20 MISO_5 Tx2_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 PWML_6
PT8.6 SEG 24 MISO_6 ™26 PWM2_6
PT8.7 TCI3 8 SEG 25 MOSI_6 Rx2_6 PWM3_6
PT9.0 SEG 26 cs. 7 Tx 7 PWMO_7
PTO.1 SEG 27 CK_7 Rx_7 PWML_7
PT9.2 SEG 28 MISO_7 T*2_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 PWML_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

T©2014-2016 HYCON Technology Corp ___ Prelminary _ DS-HY16F198-V06_TC
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2.5 HEER LR

HYGON

HYCON TECHNOLOGY

2.5.1 HY16F198/HY16F198B LQFP 13 LA

9,

at

PIN 1 MARK

9,

at

PIN 1 MARK

© 2014-2016 HYCON Technology Corp
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V‘XXXX —

HY16F198 —
XXXXXX >

V‘XXXX —

HY16F198B | —>
XXXXXX >

4rFELogo + 4 ZE sk 1

i HY 16F198

FEan L5t

4rFELogo + 4 ZE sk 1

i HY16F198B

PE b5
Preliminary DS-HY16F198-V06_TC
page26


http://www.hycontek.com/�

HY16F198/HY16F198B

21-bit ENOB ZAADC, 32-bit MCU & 64KB Flash HVCQH
4X36~6X34 LCD Driver HYCON TECHNOLOGY

2.5.2 HY16F198/HY16F198B QFN #& H R E

\ ¢ |~XXXX ——>  4fHiLogo + LIS

HY16F198 — » ESAHHY16F198
XXXXXX
=

—>  EmiftiE

LASER MARK for PIN 1

\ ¢ |~XXXX ——>  4fHiLogo + LIS

HY16F198B |—» Efa#HEHY16F1988
XXXXXX
=

—>  EmiftIE

LASER MARK for PIN 1
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3. FEFER
3.1 B H =5 E FHE

COMoj\

COMlj\

COsz\
SEesj\ g

Gal | s

N

N

SEG35| N

l~10u-||:__‘:VLCD

AlIO3

Nl

AlO2
AlO1

1*10“_':,_—[ VDD18

HY16F198 AlOO

AlO1

EI—'

\VDD3V REFN __ REFP VDDA
1~10uF AIO3  AlO2
EDIO|  AAA—
100k
VDD3V VSS i ECK :)—’\/\/\,—4
%) 100k
= |° s =
100K L'J
100nFJ‘
E3-1 B\ BN ERE
© 2014-2016 HYCON Technology Corp Preliminary DS-HY16F198-V06_TC

www.hycontek.com page28


http://www.hycontek.com/�

HY16F198/HY16F198B

21-bit ENOB ZAADC, 32-bit MCU & 64KB Flash
4X36~6X34 LCD Driver

3.2 [MBME RIS IE I ERRE

como|
covvuj\
COM2 j\

1~lOu_I':__DVLCD

1~10uF_|__[ vDD18

HOUFTFE VDD3V
1T cP.O
_L_[ CH
e
P

L*
10uF \VSS
VDD3V

HY16F198

AlO3

PT1.0

SEG35| N

AlO02

PT1.1

AlO3
AlO2
AlO1
AIOO

A0l vppA

EDIO

ECK

HYGON

HYCON TECHNOLOGY

0.1uF

AIOlI

|
6 |

j_L:
il |
I

L | RESET

VBAT
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3.3 BILEHMERZSIEH BERS

*

comoj\
convllj\
CoM2 j\
SEezj\
SEG3j\
N

N

N
SEG35| N

l-—lOu-FL_[ VLCD

l INN\ AlO3|—
— | ]
Cont_rOI — ADC AlO2 :‘_1 """ 10K
unit INP T ¢
REFN _REFP

N VvDD18 AlO1 27pF
1-100 | OPAMP o 1k

—-|___ 8-bit VSS REFO A A|OO:| Low Pass Filter

- Resistance

1~10uF. VDD3Vv Ladders 1 VDDA :'_—L 1uF

l 0.2V l

opo

ooy [ |VSS HY16F198 =
= o ECK 100k
100K

100nF==

v —0

H | rESET
1

3-3 BILBERXREHER
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3.4 Mzt RIE F B

HYGON

HYCON TECHNOLOGY

SEG35 j\

Touch PAD
1~10uF. —‘ \VLCD CL1 H
o VDD18 L c
1~10uF j .
1~10uF VDD3V j_.
100k
VDD3V VSS - ECK
IC'nJ Q 100k
= o
; = O T B —
100K Llj y
100nFJ‘ —-|—_lOOnF
3-4 EIEIZRIERER
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HYGON

HYCON TECHNOLOGY

3.5 =&t

&

FHEEES

SEG[23]/PT8.5 :‘—/
SEG[24]/PT8.6 :‘—/
SEG[25]/PT8.7 :‘—/
SEG[26]/PT9.0 j—/
SEG[27)/PT9.1 :‘—/
SEG[28]/PT9.2 :‘_/
SEG[29]/PT9.3 :‘—/
SEG[30]/PT9.4 :‘—/
SEG[31)/PT9.5 :‘—/
SEG[32]/PT9.6 :‘—/
SEG[33]/PT9.7 :‘—/

PT8.0/SEG[18]
PT7.7/SEG[17]
PT7.6/SEG[16]
PT7.5/SEG[15]
PT7.4/SEG[14]
PT7.3/SEG[13]
PT7.2/SEG[12]
COMS/SEGI[1]
COM4/SEGI0]
com3

com2

coM1

Ccomo

VLCD

S

leﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

100K

EDIO
RESET
VDD3V

HY16F196

PT25
PT2.4

PT3.0/A108 q
>

PT3.1/DAO

PT3.2/A104

PT3.3/AI05

PT3.4/A106

PT3.5/A107|

PT3.6/REFO|

PT3.7/0PO

AlOO

AlO1

AlO2

AlO3

VDDA

PT1.0

PT1.3

PT1.4

PT15

s ]
= = e e
0, =, 0, 0 -

strip
[Bin1)

VDDA

UART[RX]

100K
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4. TEERE
4.1 PNERHEE]

HYGON

HYCON TECHNOLOGY

4 N
UART X2 32-bit SPI 12C
Hardware TimerA/B/C
RTC 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 tp L

aatz/ L [E]

To AICE
2-wire JATG

EDM

32-bit N801 Core

Boost ROM
A
A
Instruction Load/Store
> < > . < > SRAM
Flash ROM Fetch Unit
A A A
A A,
Bus Interface Unit
A
v , APB
A A A A
A A y
Digital Analog Sensor Communication
P IP IP IP

Figure 4-2 rhREZEEFZINTIIER

4.3 MBI SR SR

EES=
UG-HY16F198
APD-HY16IDEQOO7
APD-HY16IDEO05
APD-HY16IDEOO8
APD-HY16IDEOO1
APD-HY16IDEO09
APD-HY16IDEO06

=P

HY16F19 35| B A=

HY16F19X C &=

HY16F19X C (XNEEHR:ZIR(E:RAA

HY16F19X %% IP {FEFRAE

HY16F 33! IDE #X§&{EFEiRAFE/ HY16F Series Device ZZEEFZET\
HY16F &% ICE i8S fFFERAE

HY16F RY|Eix 2 {EARRIAE
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HYGON
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4.4 HFPE 2 ERHEEE

ENOHS
v CKHS
L™ HSxT
2-16MHz 23 [, ", HsxT
1] Hs cK
ENHAO —» HsRC _,70
HAO[L:0] —»| 2/4/10/16 |— HSRC MCUCKS  EnmCD
HAOTR[7:0] —» MHz v MKl opu
0 Pre-scale | |
ENOLS 1 1,2
v CKLS arch| APB
™ LsxT
32.768KHZS | 7emiciiLESXT 7
LSRC =mc—° LS_CK ENACD ADCD[L:0]
35KHz v
Pre-scale | ADCK
HS_CK—{ ¢ 15 3060 » ADC
ENRTCK ENADC
v ADCK S o
RTCK Pre-scale [CHPCK| arge
Pre-scale RTC >
ADCKol 4 Pump
(internal used only)
ENfD SPci[z:O] ENWDT
Pre-scale +
SPCK R WDC
APCK — 124, > SPI Lsrc —| Frecale S WDT
~2048
I2CEn  CRG[7:0] TACKS  ENTAD
HS_CK—o
12CK _ - TACK | -
APCK — Pre-scale » 12C Pre3szca|e Timer A
LS_CcK—1
TUCKS ENUD UACDI3:0] TMCKS ENTD TMCD[1:0]
v v Timer B
HSX 0 Pre-scale |URCK UART HS_CK—0 Pre-scale | TBCK
- » 1,2,4,8 ”
HSRC —J1 1,2,4,~128 LS ck—1 Timer C
TU2CKS ENu2D UA2CDI[3:0] TM2CKS ENT2D TM2CD[1:0]
HSX 0 Pre-scale |UR2CK HS_CK—o Pre-scale |TB2CK| .
124-128 » UART2 1248 Timer B2
HSRC —1 e LS_cKk—1 el
IOCKS  10cD[3:0] LCKS | cDE Lcpo
HS_CK—o . 10CK LS_CK 0 LCK
15?5;2;%4 » GPIO Pre-scale » LCD
LS ck—1 4 HS ck—1
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4.5 FEH 245 48%%

1uF 10pF 10pF 10uF
b b I+
CL| CH CP_I CP_O VDD3V VLCD
!
LT LT
ENb_C
=]
CP_CLK— Charge Pump + Regulator LCD_CLK—> LD Charge vDD18
EN CP g(cp OE 3‘3\/% EN_LCD_CP—> Pump Regulator _[:I
- > - LCDV<1:0>—> (2.6/2.8/3.0/3.3) 1pF

EN_BGR —» VDDA
EN_VDDA<1:0>—»

SEL_VDDA<1:0>—>|

VDDA
(2.4/2.713.013.3)

M

1pF
VDDA BGR EN_REFO
EN_REFO—»{REF [ }REFO
EN_VCM _ B ]__|
0.1uF
ADC common 1 - EN_VCM
voltage 0 S % -
REFO | PT3.6_ENI []_V_IS_S
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4.6 24-bit ZAADC #g%&

INP

DCSET[3:0]

ADGN][1:0]
ADCLK
FRb
ENAD g';IZST
ADFDR
r—
P ADGN x1,2,3,4
© i 32bit
= 2 order X AAD | 1bit | Comb ADCO[31:0
© Filter? [ 7 [31:0]
< VREF x 0.5,1
VRSHR
REFP REFN
INN ,
VRPS[1:0] — b €— VRNS[L0]
Vv /AN/A\ X v (AY(A) B
Db |i||1| R s [ @
D [o]|o| O s [9f|9] O
A l2]la] - L3 ]ls]1—
{
INN
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Mz N2 A

4.7 FEHET TN OPAMP 444%

AlO2 H—OPPSI 71 PT,??!E,[?] ESD

,,,,,,, ‘ -
AlO4 OPPS[1] I~ _’;_ OPO——"—
OPPS[21 "7 |

DAO T OPOE
REFO_| —F=EL—" — - OPDEN

AIO5 H)—oepsil. 7| OPDFR OPDR

AlO6 OPPSJ[5! :"W ;i_ ENOP

A|O7 OPPS[6! :"W ;;_
[AIG7 y—oeesisl ‘ +\K ..

R2ROP

AIO3 y—OeNsiol_~L /
-A|O5 OPNSJ1 :;:753_

DAO OPNSI[2 __ OPCS

OPOI OPNS[3]"" ‘

f: ::: OPOI

OPO —ORSil—"—— opoCc —|

OPOC M__ 10pF VSS

AlO2 OPNS[6]__~_| |
-A|08 OPNSI[7 :;:753_
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4.8 8-bit Resistance Ladder #g%%

DAPS<2:0> ENDA

VDD3
VDDA

A

HYGON

HYCON TECHNOLOGY

AlO4 DA_Vrefp
DABIT[7:0]
AlO5
AlO6 \{
AlO7 DAOE Internal
256 DAO PT3.1
_______________ 188K va Mux DAO
VSS L
DABIT[7:0] DABIT
REFO_I
0X00 1/256
DA_Vrefn
0X01 2/256
AlO7
L ] L ]
bt s
Reserved - o ®
p OXFE 254/256
A OXFF 255/256
DANS[2:0]
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4.9 ZIREEbEE CMP 4843

CPCLS[2:0]
CPRLH
Hysteresis | oe— ) eeeeen..
CPDM | CMPO Divider CcL1 = 2
0000 X CPDA[3:0]
0001 1 CPDA[3:1],1 CL2 ENCLIN
0001 0 CPDA[3:1],0
s v Rt 0010 1 CPDA[3:2],1,CPDA[0] cL3 Non overlap TBCK
E CPRH[2:0 0010 0 CPDA[3:2],0,CPDA[0] CcL4 - .
— [2:0] 0011 1 CPDA[3:2],11 Clock Gen
i 0011 0 CPDA[3:2],00 CL5
CPNSJ[1:0] CL6
-------- . cL7
‘ CL8 J CH1
CPDA[3:0] ; /
| |—" 2 I —
" ENCMP
’, Mux RLO 11
R_DA
9] CPIS
CPRL = 20R % _________
O Y
CH1 Y- i
CH2 =2 i
CH3 Y=L i
Viz =i i
CPPS[1:0]
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HYGON

HYCON TECHNOLOGY

4.10 EFF(WDT)484%

CWDT()

Reset Signal

ENWDT —

WDCK —

FwoT

Non-mask-able
Interrupt

WDT Interrupt

Clear Counter WDTP[2:0]
\
Set TO on Overflow
WDT
Programmable Scaler
WDTP[2:0] WDT_Scalar[14:0]
000 FWT/2
001 FWT/8
010 FWT/32
011 FWT/128
100 FWT/512
101 FWT/2048
IDLE()
110 FWT/8192
111 FWT/32768
Preliminary
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411 EHETEES A 495%
ENTA TMAR STOP
Sleep()

TACLR  TMAS[3:0]

y
TMA
Overflow
] TMAIF
TACK > TMARJ[15:0] Interrupt

TMAS[3:0] TMARJ[15:0] TMAS[3:0] TMARJ[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 JERFETEES B 494%
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T™B i
Interrupt:
Comparator {—»:
f f f TMBIF
.
TMBCO[15:0] | E
[ 1 :
| TMBC1[15:0] | :
I '
.
| TMBC2[15:0] | H
TBM[1:0]

TBM_00 el

TBM_01 Ol
10

TBM_10
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CPI1S[1:0]

Logic High a0
CMPO oL

OPOD 10
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000
001

TCI1
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-
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Pogd =1
4.13 ERFETHE C 4
EN TMC
CMPO el i
OPOD oLi/ TimerC 1y]y | ™coF .
Frequency > TCRO[15:0]
104 ¢ S
LS_CK CPI1 Divider 0Al4 1
TCIl s T
T CP1PSJ[3:0] CPI1P TMBR[15:0]
CPSS
CPI1S[1:0]
» 1 1yv TMC1IF y
TCR1[15:0]
ez —»f 0 oAl4
PTCTC[2:0] i PTCTC[2:0] i CPI2P
000 i+ -PTl.l 000
001 -PT1.3 001
i [Pric>—ow
011 011
PT1.6
- 100 p—  TCI1 —TCI2
100
110
| PT2.4> -_mllo
111 111
CP1PS[3:0]| CPI1 Divider |[CP1PS[3:0]| CPI1 Divider
0000 CPI1/1 1000 CPI1/256
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 CPI1/8192
0110 CPI1/64 1110 CPI1/16384
0111 CPI11/128 1111 CPI11/32768
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4.14 ERFETHES B2 4858

TB2RST ENTMB2
recee e eeeeececceeeeceeceeeeeneacenaannn ' M2MD[2:0] PTPW2[2:0]
.
.
E [ T™B2R[15:8] TMB2R[7:0] | H
: TMB2 E
E Interrupt s PWMA =200 i 1900 P71 2
E | Comparator {—»E PWMB —20L 001 PT1.0
' ? * * TMB2IF 3 PWMC =222 90 I'p12.2
' TMB2CO[15:0 H 011 &.
E | — [15:0] | E PWMDE i PT2.6
i TMB2C1[15:0] (PWM) | ' PWME ——— PT8.2
' : PWMF —10L 1101 Mprgp
. .
E | TMB2C2[15:0] (PWM) | : PWMG —LL0 110 5700
.
B el et - PWMG —2 ! MpTo6
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------ A M3MD[2:0] 2:0]
TBM_00 ==
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TBM_10 10 PWMA =220 20 I"p71.3
TBM_11 —— PWMB =221 01 Mpr1.7
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Cpl3f[1'0] . PWMD =21 o pr27
Logic High e—_0i b
e, 001 LiE PWME 22 W20 IPT8.3
CMPO =20t CMPO L PWMFE =201 101 "p7g7
.. 10! "
OPOD ~2Lii" OPOD . PWMG —kl0 i 10 5793
d i 111 i 111
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CPI3 =k TB2EBS[1:0] T --------------------
l PTCTC[2:0]
PTCI3E
i 900 PT7.1
Y. 001 PT7.3
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4.15 32-bit SPI #g%%
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Master Slave
MSBit LSBit MSBit LSBit
SDIx SDO
shift register <« —{ mso — }— shift register
A
SDOx SDI
I ( [ 1—{wso }—1] )
Read Write
Buffer Buffer
|
SPI SPI Clock .ISCKX SCKF'I
Controller Generator I:J -
o | CSx CSr-l SPI
L - ™1 Controller
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4.16 UART 4g%%

APB Bus
9~6 Bit TXBF
Prt Tx Buffer —>
1 Bit — ‘ 8~5 Bit
%? - - TxXRF
Tx Shift Register | —»

l

BRG || Tx|—>» Tx

UART Transmit Block Diagram

APB Bus
E 1 Bit f 8~5 Bit RXB F
= Rx Buffer —
9~6 Bit f -
- - RxBusy|
Prt Rx Shift Register |—»
L. OErr
Rx —»| Rx |—» — >
X Error FEr’r
Detector | NErr
BRG — >

UART Receive Block Diagram
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4.17 12C #g%&

vy

vy
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SCL

SDA

Master Slave TX Ctrl
ENI2C  TOPS[2:0]
Pre-scale | Clock Reaister Time-out
APCK— 1,2,4, |2CCK_| Generator 9 Ctrl
...,128
‘ ‘ Intetnal
System Bus
=+ Az
4.18 HEpSHTsE RTC 4g%%
. . CM<6:0>
Dlgltalc(z)(r)];rr]c;))”e;sanon o«
ENRTCK . PT<2:0> PFEN
CKSI0] ¢ KEY<3:0>
i I |
LSXT
»| O - RTC PT scaler
KEY=
Pre-Scalar Secondary Scalar > 128/64/32/16/8/4/2/1
LSRC | | 4 [™] npuvzss [ 1128 »>| 01108
Periodic Timer
Interrupt Mux
LPYF Time (BCD)
Year/Month/Day/Wday/Hour/Min/Sec
RTCIE
RTCIF —— WUEN *
TAF < PTF
Comparator
PTF
WUF
£ y
RTCEN
TAF TAEN
Alarm(BCD)
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4.19 LCD %9k

Display Data from| PSPI1:0] VLCD[2:0] IDF

GPIO Register l Duty[1:0] l Flip T
¥ by

LCD Control Unit

¢ v
COM SEG \g_eC;D
4~6 ¢36~34 :
BEN %

LCD Panel
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Absolute maximum ratings over operating free-air temperature (unless otherwise noted)

Voltage applied at VDD3V to VSS
Voltage applied to any pin

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

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

Storage temperature, Tstg: (UN programmed device)

(Programmed device)
Soldering Temperature (10 Sec)
Maximum output current sink by any PORT1 to PORT10 I/O PIN

5.1 Recommended Operating Conditions

-55°C to 150°C
-40°C to 85T

VDD3V=2.2V to 3.6V.TA=-40°C~85C ,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 2.5 UA

|_ldle01 LSRC=34KHz+IDLE Mode 5.0 UuA

|_ldle02 HSRC=2MHz+IDLE Mode 50 UA

|_Wait LSRC=34KHz+Wait Mode 130 UA

Supply Current 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

Figure5.1-1 Sleep Current vs. VDD3V

© 2014-2016 HYCON Technology Corp
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Sleep Current ws. VDD3W Sleep Current ws. Temperature
225 7
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Idle Current vs. WDD3 IDLE Current vs. Temperature
3.3 g8
g? 1 T =vDDavEZ Y
~ 30 | = B 1 —m=vDD3vw=30%
3 2-9 _ EA. YODIAY=T 3
= 2-8 g 4 ——=yDD3v=3BY
o . B =
3 27 - S 3
26 - 2
25 1
2.4 0
R R R e Rl B R A L 40 20 00 28 45 BS
(o I A I A Y It O A L I L R L O L I A B B |
Temperature(i')
WDDAYVIY)
Figure5.1-3 Idle Current vs. VDD3V Figure5.1-4 Idle Current vs. Temperature
Free Run_02MHz Qperation Current ws. VD03 Free Run_02MHz Operation Current vs TC
a00 350 +
780 a00 -
S 7a0 = 750
=
= z
£ 770 3 700 - D032 2Y
3 —a-DD3Yv=3.0Y
780 G50 YOD3IW=3 3
i O 05 =3 B
BO0
750 A0 20 0 25 45 BS B5
S o= W 0 ;O — 0= W
e I B B I e s R R e e e R Termperature(i”)
YODIW(Y)
Figure5.1-5 Free Run_02MHz Figure5.1-6 Free Run_02MHz
Operation Current vs. VDD3V Current vs. Temperature
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Free Run_D4MHz Cperation Current ws VD03 Free Run_04MHz Operation Current vs. TC
1,460
1440 1500
T 1420 - g 1400 1
E 1400 - E 1300 - —="DD3V=2 2V
S 1380 - S =="/003%=3 0%
1,200 - WDD3W=33Y
1360 -
=i Y DD3YES BY
1,340 1,100
D D O @O T 0 40 20 0 2% 45 BS 85
[ I A Y A o A R L R B L Temperature(‘cj
YODIW(Y)
Figure5.1-7 Free Run_04MHz Figure5.1-8 Free Run_04MHz
Operation Current vs. VDD3V Current vs. Temperature
Free Run_10MHz Operation Current vs.WVDD3Y Free Run_10MHz Cperation Current vs. TC
2500 3000
2850
T T 2500 ;
3 28m £l M
£ 2,750 s
a < 2 R00 == ID3Y=2 2Y
=="/[103Y=35 0%
2,700 WDDO3W=3 3
I DFYES BY
250 2400
e I I R i N e e R A ol W e o) Temperature(t)
WDD3WY)
Figure5.1-9 Free Run_10MHz Figure5.1-10 Free Run_10MHz
Operation Current vs. VDD3V Current vs. Temperature
Free Run_16MHz Operation Current ws WDD3W Free Run_16MHz Operation Current vs. TC
4,300 4400 -
4250 -
4200 -
. 4200 - P ; ; -
Z z E:W
= 4150 - =
1= 5 4,000 -
4100 | s
3 O =="/03Y=2 2V
4060 - 3800 - —i="/003v=3.0%
' WDD3Y=3 3
4000 - e O DAY=3 BN
35850 3600
DD @ RO = 4002000 2% 45 Bh 85
[ T I I A o R I O L A L R L R B L) Temperature(“c)
WDD3WY)
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
Typical values are at To\=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 V
vVDD3V = E.ZV ~ 3.6V 4 16 MHz
F High speed oscillator frequenc OHS_HS = 1b
XHS ghsp quency vobav = 2.2v - 3.6V ) 2 | v
OHS HS =0b
IxHs High speed oscillator current Fyus = 16MHz 100 uA
Dyns Duty of high oscillator 40 60 %
External Low Speed Oscillator
Fxis Low speed oscillator frequency | VDD3V = 2.2V ~ 3.6V 32.768 KHz
Ixis Low speed oscillator current 2 uA
Dyx.s Duty of low speed oscillator 40 60 %
RTC Normal Mode \R/’ISrI]D3V=3.3V @Flash 10 UA
Internal High Speed Oscillator
Fuao = 2MHz, after trim -2% 1.843 +2% | MHz
= Internal high speed oscillator Fuao = 4MHz, after trim -2% 4.147 +2% | MHz
HAO frequency Fuao = 10MHz, after trim -2% 9.216 +2% | MHz
Fuao = 16MHz, after trim -2% 15.667 +2% | MHz
Voltage coefficient VDD3V = 2.2V ~ 3.6V -0.2 +0.2 %
Thao Temperature coefficient -40~85C -1.5 +1.5 %
| Internal high speed oscillator Frao = 2MHz 20 UuA
HAO current Fuao = 16MHz 75 uA
Duao Duty of oscillator 40 60 %
WT a0 Wake up time Frao = 2MHz 30 us
Internal Low Speed Oscillator
Firo ][nternal low speed oscillator VDD3V = 3.3V -10% 35 +10% | KHz
requency
Voltage coefficient VDD3V = 2.2V ~ 3.6V -2.5 +2.5 %
Tiro Temperature coefficient -40~85C -25 +2.5 %
liro Internal low speed oscillator 035 0.7 UA
current
D.ro Duty of low speed oscillator 40 60 %
Internal Low Speed RC(LPOY vs VDDIV Intermal Low Speed RC(LPO)=35KHz vs. TC
0.2% 3%
. ==Y003%=2 2%
0.1% - 2% T = VODEEIIV
E Loo 15 VDDAY=3 3Y
o 7 £ —=VDD3Vv=3 BY
1 ]
5 oo ) 0%
2 -0 -20 B3 85
-0.2% -1%
-0.3% -2%
-0.4% -3%
WDDIW[Y) Temperature(i2)
Figure5.2-1 LPO vs. VDD3V Figure5.2-2 LPO vs. Temperature
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HAD Drift

-0.2%
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0.0%

0.1% 4

Internal High Speed RC{HAD) vs WDD3Y

WDDAV(Y)

Figure5.2-3 HAO vs. VDD3V
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HAD Drift
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-1.5%
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Internal High Speed RCHAC=2MHz ve. TC
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5.3 Power Management System

Typical values are at To=25C and VDD3V = 3.0V. Unless otherwise noted.

- Sym. | Parameter | Test Conditions | Min. | Typ. | Max. | Unit
VDDA LDO
Output voltage error -5 5 %
Capacitor loading 0.1 1 10 uF
L Capacitor loading = 0.1uF,
Settling time 990/po of VDDA 9 50 us
. Bias + Band gap +
Operation current VDDA LDO gap 35 50 UuA
Dropout voltage I.=10mA 0.2 V
Voltage coefficient VDD3V = 2.5~ 3.6V 0.1 %/\V
VDDA voltage 1 I, =0.1mA 2.4 V
VDDA voltage 2 L. =0.1mA 2.7 \Y
VDDA voltage 3 I =0.1mA 3.0 \Y
VDDA voltage 4 L. =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 Vv
Capacitor loading 100 1000 | 10,000 nF
Voltage coefficient VDD3V= 2.2 ~ 3.6V 1 %/
Temperature coefficient 100 ppm/°C
Load regulation Load = 0.1~10mA 0.1 V/A
Dropout voltage Load = 10mA 0.2 Vv
REFO Buffer
Capacitor loading 22 100 1000 nkF
Operation current 15 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 %/

1.188 -

1184 -
=

Yoltage

1.176

1.180 -

REFD v=. Temperature

=D DEYW=2 2
=B="/D035%=3 0%

WOD3W=3.3Y
=i D D3W=3 B

-40 -20 1] 25 45
Temperature(i')

B5

g5
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WDDA Output Woltage ve. 1L
@VDDA=2 4Y YDDIv=3.3v WDDA ws. Temperature
2336 0.6%
=—=4003v=2 BY
\ 0.4% —=YOD3V=I0V
s 2332 £ 0% WOD3Y=3.3%
oy o =y D03 Y=3 B Y
g L 0.0%
< 2328 2 40 -0 65 83
-0.2% :
04% AH/(
2324
0.1 ] 10 -0R%
IL(mé) Temperature(i)
Figure5.3-2 VDDA vs. IL Figure5.3-3 VDDA vs. Temperature
YODIE ws DD WOD18 ws. WDO3Y
1.86 0.5%
=="D03Vv=22Y —m=YDD3Yv=30Y
1.85 4 0.3%
. - YODAY=33Y  eemDDAYVET BY
& 1.84 S 0.1%
[uk]
hany] un] .
[as] - a
= 183 A 0 .0.1% - - LA - -
= = ?
182 -0.3%
o L R A
[ Y VT o T v A o TN o S xS w5 1.5%,
WYDDIV(Y) Temperature(i”)
Figure5.3-4 VDD18 vs. VDD3V Figure5.3-5 VDD18 vs. Temperature
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5.4 Charge Pump System

Typical values are at T,=25C, VDD3V = 3.0V, and Ccp 0:10uF. Unless otherwise noted.
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Sym. Parameter Test Conditions Min. Typ. Max. | Unit
CP_| VDD supply voltage 2.4 3.6 V
. Ccpo:10uF, Cy:1uF,
CP_O | Backlight voltage VBFSSV:SV, L?)Ladingg 15mA 3.3 Y,
I ep Driving current VDD3V = 2.4V 15 mA
CP_O ws IL
Charge Pump Output vs. CP_|
3560 38
356 3.4 * =
z 302 f - ——CP_|=2 ?:\
ol 348 - ° CP =30V \
S Lus & ., CP_|=3 3V
3.40
[ I L= v B e B Y T v] 31
oot o o m W 1] ] 10 15
CP_Ifv) [Lirmna)
Figure5.4-1 CP_O vs. CP_| Figure5.4-2 CP_Ovs. IL
CP_0O Temperature ws. CP_|
3.56
3.52 -
4 T -
z
DI 3.44 'W—.—'—
o
= 340
3.36
S0 20 0025 45 GBS 85
——CF =2
==L P_|=3.0Y Temperatura(i™)
CP_I=36Y
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 To=25C and VDD3V = 3.0V. Unless otherwise noted.
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Sym. Parameter Min. Typ. Max. Unit
Pulse length needed to accepted reset internally, ty s 2 us
VDD Start Voltage to accepted reset internally (L>H),Vvr 1.8 1.95 2.1 V
BOR Temperature drift, T,=-40°C~85C -50 +50 mV
Hysteresis, Vuys.wvr 50 mv
POR Operation Slew Rate 0.1 V/us
Start Voltage to accepted reset 0.6 V
Awarage %LWH and WHYS vs.
Temperaturae
1.96
= R
A 194
5 =="HS
T
L 1.92
= 1.50
@ 1.88
x B
; 1.86
1.84

20 0 25 45 BS 85
Ternperatureli”)

Figure5.5 Average VLVR and VHYS vs. Temperature
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5.6 GPIO Port System

Typical values are at To=25C and VDD3V = 3.3V. Unless otherwise noted.

Test . .
Sym. Parameter Conditions Min. Typ. Max. Unit
PT 1.0 ~ 4.0 GPIO Port
Rpy | Internal pull high resistor 75 kQ
Viy | Input high voltage 0.7*vDD3V \Y
V.. | Input low voltage 0.3*vDD3V \Y
lon | Source current 10 mA
lo. | Sink current 10 mA
PT 6.0 ~ 10.1 GPIO Port
Viy | Input high voltage 0.6*VDD3V \Y
V,. | Input low voltage 0.3*vDD3V \
lon | Source current VDD3V-0.3V 10 mA
lo. | Sink current VSS+0.3V 10 mA
WOH vs, IOH@WDD3v=3.3 WOH vs. Temperature@y DD3V=3.3V
3.5 335
a4 —————
325
% 33 \ % . s s . .
# 32 > 915 1
3.1 \v
3085
30 40 20 0 25 45 RS &A
0 5 10 —=| OH=0m,
== | OH=5mA Temperature(Z)
IOH(mA) [OH=10mé
Figure5.6-1 VOH vs. IOH Figure5.6-2 VOH vs. Temperature
YOL vs. I0L@YDDIV=3.3Y W0L ws, Temperature@y'DD3Y=3.3V
016 0.20
018 —
0.12 A 010
= / ' —a———a——a
o 008 z 0os
= o
/ > 000 e ———tb
004 005 40 20 D 25 45 BE 85
0.00 / 010
I A -10
== | OH=0ma
OLimA) —m—|OH=5rm Ternperature(i”)
[OH=10mé
Figure5.6-3 VOL vs. IOL Figure5.6-4 VOL vs. Temperature
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5.7 2AADC ENOB and RMS Noise

Typical values are at TA=25°C and VDD3V = 3.3V, VDDA=2.4V unless otherwise noted.

HY16F198 provides important input noise specification that aims at ZAADC. 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)
_ w 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 | 17.4 | 179 | 183 | 188 | 194 19.9 20.3
+540 2 [=] 1 x| 2 11.8 131 | 16.0 | 166 | 17.0 | 17.4 | 180 | 187 | 19.3 19.7 20.2
+135 4 1= 1 |x| 4 11.1 146 | 16.0 | 165 | 169 | 17.3 | 179 | 186 | 19.1 19.5 20.1
+33.75 32 =] 8 [x| 4 11.1 122 | 149 | 154 | 157 | 161 | 16.7 | 176 | 18.1 18.6 19.1
+16.875 64 |=| 16 |[x[|[ 4 11.1 127 | 146 | 151 | 154 | 159 | 164 | 17.1 | 17.6 18.1 18.6
+11.25 96 |=| 24 |x| 4 11.1 121 | 143 | 148 | 153 | 157 | 163 | 169 | 17.4 17.9 18.4
+8.435 128 |=| 32 |x| 4 11.1 134 | 141 | 146 | 151 | 155 | 161 | 16.7 | 17.1 17.6 18.2
(1) Max.Vin (mV) is the max. input voltage of single end to ground (VSS).

Table 5.7-1 ZAADC 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)
Output rate(H
=0.9*VREF P +H2) 10417 | 5208 | 2604 | 1302 651 326 163 81 41 20 10
Gain | =| PGA | x| ADGN
+1080 1 1= 1 [x[ 1 459 124 28.7 |19.97 | 1395 | 993 | 7.17 | 503 | 3.49 2.49 1.812
+540 2 |=[ 1 |x] 2 323 136 17.6 | 1162 | 9.08 | 6.97 | 460 | 2.78 | 1.88 1.39 0.966
*135 4 1= 1 x| 4 260 23.9 8.7 651 | 471 | 372 | 2.47 | 1.47 | 1.05 0.78 0.541
+33.75 32 |=| 8 |[x| 4 33.1 15.9 2.4 1.69 1.38 1.09 | 070 | 0.38 | 0.26 0.19 0.132
+16.875 64 [=[ 16 |x[ 4 16.2 5.4 15 1.06 | 083 | 061 | 042 | 026 | 0.18 0.13 0.092
+11.25 96 |[=[ 24 |x[ 4 11.3 5.5 1.2 085 | 060 | 045 | 030 | 020 | 0.14 0.10 0.071
+8.435 128 |=| 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 | Outputrate ~ 10sps (OSR:32768) 4 Output rate ~ 10sps (OSR:32768)
250 gz L I | ILI 1111 L1 1 |u ll\ 1] [ N T T
Q )
§ 200 o
g 3
8°
8 150 :g_
100 gz H‘IH| ‘I | I T T I‘I‘H’HH T
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 8
Gain=128 Gain=128
450 | output rate ~ 10sps (OSR:32768) 6 |- Output rate ~ 10sps (OSR:32768)
400 .
350 o
Z 1] [| [11] 1] \ 1/
8 300 42
5] 3
£ 250 80
3 <
s il I e W T AR
Oy
100
50 6
0 -8
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 19-bit output LSB base on 19-bit output
Figure5.7-2(a) RMS Noise Diagram Figure5.7-2(b) Output Code Diagram
RMS Noise Diagram RMS Noise Diagram
350 8
Gain=1 Gain=1
300 Output rate ~ 2.6ksps (OSR:128) 6 [— Outputrate ~ 2.6ksps (OSR:128)
‘ | | [ i
4
250 =
© @2 ‘\I\L\HM | 11 \I\ i1} ‘I |IHH|\ 1 4 MH
2 200 >
g 80
3 150 et
o ,g_FZ ‘”HH‘HI I\‘H\ ‘\ ‘\ H‘\ HIHH‘III |I 1T \‘ I H\IH\I|I
100 3
-4 T T ‘ )
50 6
0 -8
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 18-bit output LSB base on 18-bit output
Figure5.7-3(a) RMS Noise Diagram Figure5.7-3(b) Output Code Diagram
RMS Noise Diagram RMS Noise Diagram
500 6
Gain=128 Gain=128
450 | output rate ~ 2.6ksps (OSR:128) Output rate ~ 2.6kksps (OSR:128)
400 4T
TR T I
8 300 o
H )
£ 250 go
3 o
§ 200 5
52
150 3 I 1K [T |7 TT]
100 4
50
0 -6
8 7 6 5 4 -3 -2-10 1 2 3 4 5 6 7 8 1 201 401 601 801 1001
Output Code (LSB) Time (reading number)
LSB base on 15-bit output LSB base on 15-bit output
Figure5.7-4(a) RMS Noise Diagram Figure5.7-4(b) Output Code Diagram
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5.8 ADC Management System

All specifications at T,=-40C to +85C,
VDDA=REFP=3.0V, REFN=VSS, and Gain=128. Unless otherwise noted.

Sym. | Parameter | Test Conditions . Min. | Typ. | Max. | Unit
Analog Inputs
Full-scale input voltage y .
(VINP - AINN) +0.5*VREF/Gain Y
Common-mode input | ;1 — 4 VSS-0.2V VDDA Vv
range
System Performance
Resolution No missing codes 24 Bits
Data rate ADE Clock SPS
Digital filter settling time | Full setting 3 Data
Integral nonlinearity Differential input 15 PPM
(INL) End-point fit, OSR=32768
Gain drift 5 p'?cml
fin=60Hz Internal 70 dB
L +1Hz 0osC
Normal-mode rejection ! _
Output rate = External 80 dB
10 SPS 0sC
Common-mode AVDDA= 0.1V @ DC 80 dB
rejection
Input-referred noise Output rate= 10 SPS 65 rnr>1/s
Power-supply rejection | AVDDA = 0.1V @ DC 80 dB
Voltage Reference Input
Voltage reference input | VREF = REFP - REFN VDDA V
rosi:ive Reference REEP VDDA/2 VDDA+0.1 Vv
npu
:\leg?tive Reference REEN VSS-0.1V VDDA/2 Vv
npu
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
ADC24 Gain Drift ve. Temperature ADC24 Oftset Dnft vs. Temperature
]
40 — —+—Gain=1
Q —a—Gain=1 "9 3
~ =
= 20 ER
L = W
|:|_ — 1 # < 1
z 0 = 4 Lag
o 40 220 00 25 40 B0 B5 uéz'r’,
£ .20 o -3
e
-40 5
Temperaturei] Temperature(tC)
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 To=25C, VDD3V = 3.0V, and VDDA=2.4V. Unless otherwise noted.

Sym. Parameter Test Conditions Min. Typ. Max. | Unit
TCs Sensor temperature drift 173 uVv/C
Absolute temperature 5
KT scale 0°K 288 C
TCern grfp‘;‘r’;rt‘afea“brate €ITor | Calibration at 25°C of -40°C~85C +2 C

TPS Error with Temperature
WODEY=2.6% WDDA=2 4%

— 100 20
= an » 16
z S 12 =
= E0 g &
2oan — z — [ U =
i v - 0.4 =
= 20 0.0 W
5 g1/ 7 - 04
¢ .20 J-40 e 20 40 60 g U8
ul prd --1.2
= -40 - 1.6

-50 2.0

Temperature 7'}
Figure5.9 TPS Performance
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5.10 8-Bit Resistance Ladders

Typical values are at Tx=25C 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 \%
Vierp Positive reference 0 VDD3V Vv
voltage range
Negative reference Vrere > Vrern
VRern g 0 VDD3V \Y
voltage range
VDDA=2.4V 200 0
8-Bit 0.5V < DA OP <VDD3V-0.5V
Ron Resistance ladders. VDDA=2.4V
output switch 0.5V > DA _OP, 10 Q
DA _OP > VDD3V-0.5V
Reference voltage Veerp = 2.2V, Vreeny = 0V,
Rrsw switch VDDA = 2.4V 15 30 Q
One LSB resistance
I:QLADDER Iadder 600 Q
INL Integral linearity error | VR+ = 2.4V, VR- = 0V +0.5 +1 LSB
pnL | Diferentiallinearty | vy = 2.4v, VR- = 0v $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-hit Resistance ML
010 0.5
03
—. 0.05

L (LSE
=
(]
(]
INL (LSE)
S5 o

g
-0.05
0.3 — Sm—
-0.10 05
Digital Input (HEX) Digital Input (HEX)
Figure5.10-1 8-Bit Resistance vs. DNL Figure5.10-2 8-Bit Resistance vs. INL
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5-Bit Hesistance vs. Temperature

. 1902
[

=<

T 1895
=

]

o

o

T 1881
o

= 1874

S0 20 00 25 45 BS 85
TemperaturaliZ)
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5.11 OPAMP Management System

Typical values are at To=25C, VDD3V = 3.0V, and Cy,cp=10uF. Unless otherwise noted.

Sym. Parameter Test Conditions Min. | Typ. Max. Unit
VDDA Power supply 2.4 3.6 \%
Vout Output range 0 VDDA \%
Vin Input common range 0 VDDA \%
lora 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 '
Clono :\él:&( output capacitor 1 nE
Loading R=10K, C=100pF,
SR Slew rate 0.3V —?VDDA-O.SV P 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

1.196

1.195

OPO Output “Yaltage)

1.194

OPOws. IL

@wD03=3.3% YDDA=2.4% Unit Gain “in=1.198%

L 3

/

L 3

L 3

L 3

Ous

20004,
-400uA
BO00A,

IL

-g00uA

-1000uA
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Sym. Parameter Test Conditions Min. | Typ. Max. Unit
| Operation supply current | ENCMP[0]=1, CMPHS[0]=1b 10 UA
mMe 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 CPPS[1:0]=11b 1.2 Vv
Vrer Temperature drift CPPS[1:0]=11b 80 pgcrn/
| Multi-node resistor CPRL[0]=0b 10 UA
R current CPRL[0]=1b 30

V12(v)

W12 we WDD3IY

1244
1.240

1.236

1232

1228

1224

2224286 28 30 32 34 36

YDD3Y(Y)
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Typical values are at To=25°C, VDD3V = 3.3V, and Cy,cp=10uF. Unless otherwise noted.

Sym. Parameter Test Conditions Min. Typ. Max. Unit
Operation Current VDD3V=3.3V
lLeo P VLCD=3.0V W/O Panel 10 UA
Charge Pump Mode (VLCD< VDD3V)
vicp | Supply VLCD With Buffer 2.50 380 | V
Voltage Range
Mo s o116 326 | 343 | 3.60
Mode2:
Embedded Datai=00 1008 3.00 | 316 | 3.32
Charge Pump VDD3V = 2.4V Mode3:
VLED | output voltage CVLCD = 10uF | Data’=00_1018 278 | 293 | 308 |V
@ VLCD Pin M L 101E 259 | 2.73 | 2.87
Mo L 1016 242 | 255 | 268
Output Impedance _ _
Zico With LCD Buffer FLCD = 128Hz, VLCD = 3.0V 10 KQ

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

12

WLCO Current ws WDD3W

10

\

Current {uA)
o

el

™ = o @ a
[} [} [} [} o
WDD3Y(W)

™

= ‘o
o iy o

Figure5.13-1 VLCD Current vs. VDD3V
@VLCD=3.16V (HY16F19x Only)

3.02
— 3.00
298
298

WLCD(W

wLCD ws. Loading Current

e ——

294

aLA,
20UA,
A0 LA,
BO LA,
B0 LA,
100004,
120004
140004,
1B0UA
18004
2004,

Loading Current

Figure5.13-2 VLCD With Load

@VLCD=3.0V
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6. STEEH
6.1 HY16F19x %5158 4R A
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TERE | HRER | S “%ﬂﬁ Eﬁ% HHRER | EE PR e
RSN | WS izl s #ERY

HY16F198-D000 Die - D | 000 - - 100 Green® -
HY16F198-N088 QFN 88 N 088 - Tray 168 Green* MSL-3
HY16F198-L100 LQFP 100 L 100 - Tray 90 Green* MSL-3
HY16F198-L064 LQFP 64 L 064 - Tray 250 Green* MSL-3
HY16F197-L064 LQFP 64 L 064 - Tray 250 Green® MSL-3
HY16F197-N0O68 QFN 68 N 068 - Tray 348 Green* MSL-3
HY16F196-L064 LQFP 64 L 064 - Tray 250 Green* MSL-3
HY16F196-N068 QFN 68 N 068 - Tray 348 Green* MSL-3

TERE: WHLHAER : BHRERE - FRIREDN

'HY16F198-L100
| i
CHUgR ICEFHAY

EX : {RERAYZ LQFP 100 S|jls18E. TERZHE HY16F198- LlOO
ERBL Tray 15 - 75 5 ERIR NBRES - BEBEBEERETAR Tray.
*MSL:
SBEEZSRSS IPCIJEDEC J-STD-020 [U{TEDKE T HiEHE.
EmBINT - 8% - EWMR(ERESZ IPC/JJEDEC J-STD-033 17512 %.
* Green (RoHS & no CI/Br):
HYCON EfEsA Green Product » 58 RoHS 1ES AR ERZIRE(Br<900ppm or Cl<900ppm or
(Br+Cl)<1500ppm)
6.2 HY16F19xB £¥I|#EAI 4GS

TERZ HEBRN | SR E%ﬂﬁ Eﬁiﬁ TREE | A% ik MsL®

EilsN | #RER fieas s #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
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HY16F196B-L064 LQFP 64 L 064 - Tray 250 Green® MSL-3
HY16F196B-N068 QFN 68 N 068 - Tray 348 Green* MSL-3

'TERT WRNAER  BAERE - BAHEERR

HY16F198B-L100

I E‘l + H:ELF I
ICHU5R  ICEHfZEHHAY
EX : {REKAEYE LOFP 100 S ||IEj2E. TE S T2 HY16F198B-L100.
HES]) Tray HES - 7 FETERIR TEIEN  BEBIEREERRTRA Tray.

3

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

* Green (RoHS & no CI/Br):
HYCON EgGES#% Green Product » 55 RoHS 185 AREERZERIRE (Br<900ppm or Cl<900ppm or
(Br+Cl)<1500ppm)
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7. SIRRYEH
7.1 LQFP100 Ff#[H]

oo j——

EE{1]: mm

100 76 )

7
1 o 75
{ \
=0 T E
+ 3| -
r/‘m\
= Sw =
26 50
1
D
[H]
nan I GAGE PLANE
— SEATING PLANE
1 o
." | ] AN o {1
f [ AR A =
[=[0.05 wAx] lL b <
VARIATIONS (ALL DIMENSIONS SHOWN IN MM)
SYMBOLS MIN. NOM. MAX.
A —— —— 1.60
Al 0.05 - 0.15
AZ 1.35 | 1.40 1.45
b 017 0.20 0.27
c 0.09 0.127 | 0.20
D 16.00 BSC
D7 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
Note: JEDEC MS-026 compliant
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7.2 LQFP64 F4L[E

oo j——

BEfi: mm

D L
?3.
b a
S <] SSHSE NS =
o\ |,
L1
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 0.13 0.18 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 | 35 | 7

Note: JEDEC MS-026 compliant
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4X36~6X34 LCD Driver

7.3 QFN88 $fE[E|

Efil: mm
PIN —/
MARK
E
SYMBOLS | MIN NOM MAX

A 0.70 0.75 0.80
A 0.00 0.02 0.05
Al 0.20 RER
b 015 | 020 | o025
D 10.00 BSC
E 10.00 BSC
o 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

- D2 -

&7 ]

HYGON

HYCON TECHNOLOGY

UUTUUUUUUULﬂUUUUUUUUWUU

Note: All dimensions refer to JEDEC OUTLINE MO-220.
Package Outline Drawing--- QFN 10x10 88
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HY16F198/HY16F198B

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

Land Pattern Design Recommendations Unit : mm

o JUliuouuuubuuuoouony

10.70 9.10

A

A

1.15

o mmumuﬁ@mmmm@
L

0.40 0.20

JUO000UUUIIUII000OUNY
J0000000000000000000

Note:

1. Publication IPC-7351 is recommended for alternate designs

2. Unit: mm

3. http://www.hycontek.com/attachments/MSP/OJTI-HM-2013-002.pdf
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HY16F198/HY16F198B
21-bit ENOB ZAADC, 32-bit MCU & 64KB Flash

4X36~6X34 LCD Driver

7.4 QFN6S $f#E[E|

BE{i/: mm
-« D——-—————»
A
PIN 14/
MARK
L
\4
- 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
K 1.35 1.45 1.55

Note: All dimensions refer to JEDEC OUTLINE MO-220.
Package Outline Drawing--- QFN 8x8 68
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HY16F198/HY16F198B
21-bit ENOB ZAADC, 32-bit MCU & 64KB Flash

4X36~6X34 LCD Driver

Land Pattern Design Recommendations

8.70 7.10

JU0OUUToUUU0DuUU0

Note:

1. Publication IPC-7351 is recommended for alternate designs

2. Unit : mm

JUIUOUUUUI0OUUUU

A

4.30

4.30

|

4
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0
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Unit : mm
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3. http://www.hycontek.com/attachments/MSP/OJTI-HM-2013-002.pdf
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HY16F198/HY16F198B

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

8. HY16F19xB tAEH#RER AR

HY16F19xB E2 HY16F19x Y4 EAI]{ i, HY16F19xB 2 HY16F19x & R IEEEFHHRHR
A [REEREERIEZN - SERFERARERETHRAR - LITREZEIIEE CRYAMRE
AR AR

1. SPI Function:

® [R HY16F19x EmAz#E SPI Slave mode, & & A BEIRIZT\F(Sleep mode),sZE E &
EEER R LDEE.

® HY16F19xB HM Sz FEREIRIET\FF(Sleep mode), IJI2Li%EE SPI CS B4 5 Rl ;Z AR

B INEE.
2. VLCD IhEERE(E:
® [RHY16F19x EREEPRFI VDD3V>VLCD ERZE NMEMA.
® HY16F19xB t{E&F VLCD {FERRH, A= VDD3V LTI RG S

3. Flash Erase IhgEREF:

® [F HY16F19x E Ri%E B IER 22817 Flash Erase SE[R & S 12E 1, EEi\ A FEZIEA T
u/ﬁIElEl

® HY16F19xB EEE“E%%QE Flash Erase E){FI, AN EE BT TIEZTZR S LLRE

LR E Pin A2 ERBE R BISIREINER, L RAl B DO ISz
Flash 17 Erase IJJgE.

4. ISP Bootloader ThEE ST $&:

® [= HY16F19x ZE 54 Boot ROM Code HoA#ESZ 12 ISP Bootloader THEE
® HY16F19xB TJ[/i%EiE Boot ROM Code, #EiE UART @R E, ETTEE\EL Flash &

KIEEHT.

5. Flash BIEskRBThREN :
JR HY16F19x B ESR N EUESTIZ LA N EREL
B ROM_BurnWord, & & Erase+ Word write /#1743, #U76E 30msec JEERIFRAT.
B ROM BurnPage,§= Erase+ Page write /E5F%177%3, V£ E 30msec JEFFIFRET.
B PageErase,&]& Page Erase 1773, #U{6& 25msec JERIFR].
B SectorErase, 8= Sector Erase 1743, #Y{t. & 25msec EFFIFRE].
® HY16F19xB BIENNE HIEIRNE (B E) Erase), BT EER ISR
B ROM_BurnWordonly,{£% Word k17243, $U76E 3msec EEER TR
B ROM_BurnPageWriteonly,{£73 Page ¥Ei%1779, ¥VTEE 3msec JEFRIFRE.

6. HY16F19x 2 HY16F19xB HytEsgfEdm A

© 2014-2016 HYCON Technology Corp Preliminary DS-HY16F198-V06_TC
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HY16F198/HY16F198B
21-bit ENOB ZAADC, 32-bit MCU & 64KB Flash HVC\"}"

4X36~6X34 LCD Driver HYCON TECHNOLOGY

o 77 IDE ES4BIE [ BE IS RISHITE S HY16F10x A5I552 HY16F19xB A5, FifELR
RRYBEHERANT.
m R HY16FLOK RSRFTFIS SR, MEMSE HY16F10xB TIRHS HERB IDE
FRERISEIEEREFR I ILUERE] HY16F19xB Em L BIRER(FOIVFERE
#TRI1 HY16F19xB B524% BSR4 HY16F19x Af C Code EREIFTHIHR L,

SFTRERRERRETHERERET.

© 2014-2016 HYCON Technology Corp Preliminary DS-HY16F198-V06_TC
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HY16F198/HY16F198B

21-bit ENOB ZAADC, 32-bit MCU & 64KB Flash
4X36~6X34 LCD Driver

9. {ZclACEk
AT A X3 REARIHNTS - TSR SRS T MBS L e -

HYGON

HYCON TECHNOLOGY

AR =L BERE EETHEA
Vo1l ALL ERES1T 2014/06/06
P55/P52/P06 | #T1Z QFN88 falfi /B & EH
V02 P51 {53 LCD 2242422001 2014/10/06
ALL 8-bit DAC #i—NA 8-bit &1/ EE2:
V03 CH5 BB RIS ITHRE 2015/01/12
CH7.4 #118 QFNG8 fli B & &
V04 CH4.1 IC PIBRIER 8-bit DAC A 8-bit Resistance 2015/06/09
Ladder(2i5ERHER)
CH4.6 ADC ffg#a A\ OPO E1E7S OPOI, REFO E1E#
REFO |
CH4.7 OPAMP #8&tE A REFO BB1FA REFO |
CH4.8 8-bit Resistance Ladder #@i&#g A REFO E1FA
REFO |
CH5.3 REFO Buffer By Capacitor loading E1{/[FA% pF
EIER nF, WEHMIE Min & 22nF
V05 | CH1&2&CH6.2 @ #7iZ HY16F19xB 1HEI&E 2015/8/6
CH7.3&CH7.4 | ¥71& QFN68 2 QFN88 Land Pattern design
recommendations
CH8 FTIEEED CH8, HY16F19xB M4 EEH KR AP
V06 P51 {E HAO 2M/4M/8M/16M HI\\SEZRE 2016/3/4
P67, P68 ZIEE]J&&EH Green (RoHS & no CI/Br)isiit
CH2.5 FMBESENEIER A IEEIERRAR
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