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1. 5

B A% Charge Pump IBEREE - I 4 K&
VLCD & - 3.3V, 3.0V, 2.8V, or 2.6V

BFE N -
O3B B IE R BR 5 EZ VLCD R /B
®  32-bit 1T Andes Core N801 A%
o TIECHIBRRESE ety e
o ET{FEFE 2.2Vto3.6V. R
e T{ERE-40to 85°C ®  NEE(EEN 24-bit IRMHEHE V
o RINFE: B EASEHAEE 65nVms
B ETER: 0.6mA@CPU_CK:2MHz/2 B EMREIE 10KSPS
B FHEEN5UA@LSRC=35KHz B BARABERSIE 128
m RERER:Typ.2.5uA m  T{FEER 2.4Vito 3.6V
®  64KB Flash ROM o INEISERERESE 16MHz
B Write/Erase HFYEHIRES : 20,000 R o IIMEMEERBEIEZE 32768Hz
B Write/Read/Erase FIR{EEES : ® NERC SRERHFMETE 16MHz
2.7V ~ 3.6V ® N RCEREZEBEERMEE 35KHz
® FHHE :5uUA@LSRC=35KHz o EREN
® 8KB SRAM B ERERABIBREIRCP_O)
®  16-bit Timer A, Timer B(X2), Timer C B NEMETFAZEIZEEIR(VDDA)
®  16-bit PWM ¥ZTHlz8 KSR INEE B 1.2V HEESESEE(REFO)
® TEFEEIR 12C/32-bit SPI/UART(X2) &/ E ® 8-BIT OJ#R=ZEMUEME:E
o TEREEIRMSIERTC m  ORFEEBESES
e 32 {E0#wEEEALE IO B SEMRRFERN
B 16 [EEAREME L AR o EHIIEENAZR OPAMP
B 16 {E0#EE LCD B &t AR B CMOS#HA @ IMHz IBR% &
®  4x36 ~ 6x34 LCD ;R MmEEEN 23 m O AfEthER=E
®m  1/3-1/4-1/5- 1/6 Duty X 1/3 Bias #1% ®  XINEELL#ER Comparator
B IERType BREIS B SRR E

B REERAIEE
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Flash 5 Touch LCD Others:
RAM| ZAADC Charge| ISP
Part No. ROM 1/0 Key Package (All the products have
(kb) (kb) [VIN Ch. (chy |[comM| sEG | PUTP Mode the same IP)
HY16F196B-L064 16 2 8 20+22 6 4~6 | 24~22 Y Y LQFP64
Analog Parts:
One hardware RTC and
HY16F196B-N068 16 2 8 20+26| 6 4~6 | 28~26 Y Y QFNG68 calendar.
One 8-bit resistance
ladders for DAC.
HY16F197B-L064 32 4 5 20+24 6 4~6 | 26~24 Y Y LQFP64 One rail-to-rail OPAMP.
One multi-function
HY16F197B-N068 32 4 5 20+28] 6 4~6 | 30~28 Y Y QFNG68 comparator.
One built-in temperature
sensor.
HY16F198B-L064 64 8 6 24+24 8 4~6 | 26~24 N Y LQFP64 Digital Parts:
One 32-bit
HY16F198B-L080 | 64 | 8 8 |24+3a| 8 |46]36-3a| v Y LQFpgo  |Programmable SPI
One IIC(master and
slave mode.)
HY16F198B-N088 64 8 8 24+34 8 4~6 | 36~34 Y Y QFN88 Two enhanced UART
Four channels PWM
function,
HY16F198B-L100 64 8 8 24+34 8 4~6 | 36~34 Y Y LQFP100
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2.4. SIHITHEE

2.4.1. HY16F19xB &5I5|ME S

BRUER 1= BIFHA0= HFHL,0D = MARKE LA = EHEAAO = EHEE,P = ERERER.
I T T T I T T T
=< < =< =< =< < =< =<
= = = = = = = =
()] () (o)) (o)) ()] ()] (o)) (o))
m T T M m T T T
" ) © © © © © © & - - -
Skl @ ® @ @ 3 = o o $any 218 i
o & o o % b o o
Il pd — — =2 — =2 (el
= o o o o o o o
8 |8 |8 |2 |8 | % |8 |2
B2 BN O (EDM) IS SEAR S |,
ECK 1 4 3 1 2 64 2 64 DIO ECK
100K Resistance to VSS.
B 2R BN I (EDM) BUE 4R B3 A /851
EDIO 2 5 4 2 3 1 3 1 DIO EDIO H51H,
100K Resistance to VSS.
EMSIRIEEMNBER),
RESET 4 6 5 3 4 2 4 2 DI RESET 100K Resistance to VDD3V, 100nF
Cap to VSS.
Eh TEERERBASIH, 10uF
VDD3V 8 7 6 4 5 3 5 3 PI VDD3V
Cap to VSS.
BEERAEE LS - @ 3.3V,
CP_O 9 8 7 - 6 4 6 4 PO CP_O
10uF Cap to VSS.
BRERATEEEBASESEMUEA
CH 10 9 8 - 7 5 7 5 PIO CH
5B, 1uF Cap to CL
BRERATEERBASSESMUEA
CL 1 10 9 - 8 6 8 6 PIO CL
5B, 1uF Cap to CH
BREIRAEEREASES|H,
CP_| 12 1 10 - 9 7 9 7 PI CP_I
10uF Cap to VSS.
BRAEFWMAME LS
10 PT2.7
SMNERS IR R 2~16MHZ B S|
X0 HS_XouT
SNERRERTR INT2.7 8 A SR
I INT2.7
TimerB2, PWM3_4 &t 5|/
0 PWM3_4
PT2.7 15 12 11 5 10 8 10 8 SPI BIEIELRSIH MOSI_4(F
0 MOSI_4
- RREEA)
I RX2_4
EUART?2 3@iIZEWARS B RX2_4
I TCI2_8 !
HIELEER R ARSI TCI2_8
10 SDA 8
12C BINEIEARSIM) SDA_8
PT2.6 16 13 12 6 1 9 11 9 10 PT2.6 BRY WA/ LS
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5 |8 (2|2 |8 |28 |8 |82

Xl HS_XIN | MEBE3R&EE 2~16MHZ 8 A 5| Hl

I INT2.6 SNER P ETR INT2.6 SA SR

0 PWM2_4 | TimerB2, PWM2_4 &t 5|

I MISO_4 | SPI @ EIEARS M MISO_4(FH
[o] TX2_4 WA - e L)

I TCI1_8 EUART?2 @i %E4R5IMH TX2_4
[o] SCL_8 et g ARSIM TCI1_8

12C EBSHEARSIM SCL_8

10 PT2.5 BREFWMAE LS
Xl LS_XIN | SMEBIEERGRE 32768HZ & A5 |Hl
I INT2.5 SNERERTR INT2.5 & A 5Bl

0 PWM1_4 | TimerB, PWM1_4 &ii5(H

PT2.5 17 14 13 7 12 10 12 10
I CK_4 SPI BEARFIELRSIM CK_4
I RX_4 EUART BRZEUAR S RX_4
I TCI2_7 FIELEERERM ARSI TCI2_7
10 SDA 7 12C BREIELRSIM SDA_7
10 PT2.4 BREBFWMAME LS
X0 LS_XOUT | SMEBIEZREE 32768HZ it 5| Bl
I INT2.4 INERFERTR INT2.4 8 A 5B
0 PWMO_4 | TimerB, PWMO0_4 &5
PT2.4 18 15 14 8 13 1 13 1
I CS 4 SPI BERESIMI CS_4
10 TX 4 EUART BRAEARSIR TX 4
I TCl1_7 FIELEBRERM ARSI TC11_7
10 SCL 7 12C BFSELRSIM SCL_7
BRYFWAELSIR
10 PT2.3
SNERRERR INT2.3 8 A S IBD
I INT2.3
TimerB2, PWM3_3 B4 5 |kl
0 PWM3_3
SPI BREIEARS M MOSI_3(E1t
0 MOSI_3
PT2.3 19 16 15 9 - - - - B - WHEA)
I RX2_3
EUART2 BrAEWARSIM RX2_3
I TCI2_6
HIELERZBRM ARSI TCI2_6
10 SDA 6
12C BINEIELRSIM) SDA_6
Al CcL8
IR R ASIH CLS
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BREFEAMELSIK
SMEBPETR INT2.2 B A S

10 PT2.2

I INT2.2
TimerB2, PWM2_3 &t 5|/

SPI B EURARSIM) MISO_3(EH

o) PWM2_3

I MISO_3
PT2.2 20 17 16 10 - - - - A - ERE L)
10 TX2 3
EUART2 B 84510 TX2_3
I TCI1_6
HIELERZBRM ARSI TCI1_6
10 SCL_6
12C BEFSEELRSIM) SCL_6
Al CcL7
IR R A S| CLY
10 PT2.1 BREFWMAME LS

I INT2.1 SNERCPERR INT2.1 8 A 515D
0 PWM1_3 | TimerB, PWM1_3 &iH5IH

I CK_3 SPI @FELRSIM CK_3
PT2.1 21 18 17 11 14 12 14 12
I RX_3 EUART BRRZEULARSIMI RX_3

I TCI2_5 | fiettEa=EAIRSIK TCI2_5

10 SDA 5 12C BINEIEASIM SDA 5
Al CL6 BRI A S| CL6
10 PT2.0 BREBFWMAME LS

I INT2.0 SMNERCPERR INT2.0 B A 515D
0 PWMO0_3 | TimerB, PWMO0_3 #iti5(H
I CS 3 SPI @ ERESIM CS_3

PT2.0 22 19 18 12 15 13 15 13
10 TX_3 EUART 3BsR 882547510 TX_3

I TCI1 5 | fietbEa=E AIRSIK TCI1_5

10 SCL_5 12C @EARELSIM SCL_5
Al CL5 B SR A S CLS
YFEREESIM - B 1.8V, uF
VvDD18 23 20 19 13 16 14 16 14 PI VvDD18
Cap to VSS
10 PT1.7 BRYFWAELSIR

AO CMPO EEER AR EEERAE SR A L 5 |l (B iD)

I INT1.7 SNERCRETTR INT1.7 B A S D
PT1.7 24 21 20 14 17 15 17 15

0 PWM3_2 | TimerB2, PWM3_2 #iti 5|
0 MOSI_2 | SPI BEHEIELRSIH MOSI_2(F#
I RX2_2 B EHERA)
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I TCI2_4 EUART?2 @iIZUWARSIB RX2_2
10 SDA 4 HiEtE R R BM ARSI TCI2_4
12C BREIELRSIM SDA_4
BREFHAE LS
10 PT1.6
SMERCPERTR INT1.6 BA S|
I INT1.6
TimerB2, PWM2_2 &t 5|
0 PWM2_2
SPI BAEIELRSIM MISO_2 ( F1#
I MISO_2
PT1.6 26 24 21 15 18 16 18 16 A - HekEL )
10 TX2 2
EUART2 @8R5 TX2_2
I TCl1_4
HIELEREBRM ARSI TC11_4
10 SCL_4
12C BIFSERSIM SCL_4
Al CL4
BRI A S CL4
10 PT1.5 BREFWMAME LS
I INT1.5 SNERERTR INTL.5 &8 A 5B
0 PWM1_2 | TimerB, PWM1_2 &5
I CK 2 SPI BAARFIELRSIM CK_2
PT15 27 25 22 16 19 17 19 17
I RX_2 EUART BRRZEULARSIMI RX_2
I TCI2_3 FIELEBRERM ARSI TCI2_3
10 SDA_3 12C BINEIEASIM SDA_3
Al CL3 FBIIZ SR A S CL3
10 PT1.4 BRYFWAE LS
I INT1.4 SNERP TR INTL.4 8 A S B
0 PWMO_2 | TimerB, PWMO_2 #iH5|M)
I CS. 2 SPI BHfEREARSIMI CS_2
PT1.4 28 26 23 17 20 18 20 18
10 TX 2 EUART BRI B AR5 1M TX 2
I TCl1_3 HIELERZBRM ARSI TCI1_3
10 SCL_3 12C @AAFEAR S| SCL_3
Al CL2 R R ASIH CL2
10 PT1.3 BRYFWAE LS
I INT1.3 SNERCHETTR INT1.3 B A S
PT1.3 29 18 19 19 0 PWM3_1 | TimerB2, PWM3_1 &it5|H
27 24 21 21
0 MOSI_1 | SPI BEHEIELRSIH MOSI_1(F#
I RX2_1 B EHERA)
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m T T m m T T T
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5 |8 |8 |8 |8 |8 |§ |2
I TCI2_2 EUART?2 $@aIZUWARSIB RX2_1
10 SDA 2 HiEtE BRI ARS M TCI2_2
Al cL1 12C BNEIEAR5IM SDA_2
BRI ASIH CL1
BREFHAE LS
10 PT1.2
SMERCPERTR INT1.2 BIA S|
I INT1.2
TimerB2, PWM2_1 #iti5(H
0 PWM2_1
SPI BAEIELRS M MISO_1(F1#
I MISO_1
PT1.2 30 28 25 19 22 20 - WA - @)
10 X2 1
EUART?2 @8R5 TX2_1
I TCl1_2
FIELEBRERM ARSI TC11_2
10 SCL_2
12C BAFSIELRS M SCL_2
Al CH3
EEEx 231 k8 A S B CH3
10 PT1.1 BREBFWMAME LS
I INT1.1 SNERERTR INTL.1 A 5B
0 PWM1_1 | TimerB, PWM1_1 #iH 5
I CK_ 1 SPI BAARELARSIM CK_1
PT1.1 31 29 26 20 23 21 -
I RX_1 EUART BRRZEULARSIMI RX_1
I TCI2_1 FIELEERERM ARSI TCI2_1
10 SDA 1 12C BREIELRSIM SDA_1
Al CH2 EEER 2315 R 8 A S B CH2
10 PT1.0 BRYFWAE LS
I INT1.0 SNERP TR INTL.0 8 A SR
0 PWMO_1 | TimerB, PWMO_1 #iH 5|
I CS_ 1 SPI BHEREARSIM CS_1
PT1.0 32 30 27 21 24 22 22 20
10 TX 1 EUART BRI B AR5 1M TX 1
I TCl1_1 LR BRM ARSI TCI1_1
10 SCL_1 12C @AAFEEARS I SCL_1
Al CH1 EEER 2Rt g A 5|8 CHL
15 58 28 R R B\ /88 LB DR (M E 1~10
VDDA 38 31 28 22 25 23 23 21 PIO VDDA
uF EFZE VSS)..
AlO3 39 32 29 23 26 24 24 22 Al AlO3 ADC 125t A 5| AIO3
AlO2 40 33 30 24 27 25 25 23 Al AlO2 ADC 125t A 5| AI02
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T T T T T T T T
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(o)) (o)) (o)) (o)) (o)) (o)) (o)) o
m T T m m T T T
" ) o o ) ) ) © 5 - -
Skl @ ® ® ® 3 = o e b-Fid) 218 g
o & & e o & o o
Il pd — — =2 — =2 (el
(= o o o o o o o
S & 3 R S R A R
AlO1 41 34 31 - - 26 24 Al AlO1 ADC 12588 A 5| AIO1
AlO0 42 35 32 - - - 27 25 Al AIOO ADC 18#8 A 5|} AIO0
10 PT3.7 BREFWMAME LS
PT3.7 43 36 33 25 28 26 28 26
AO OPO BERASREEH TSI OoPO
BREBFWMAE LS
10 PT3.6
PT3.6 44 37 34 26 29 27 29 27 B2 EER 1.2V BE5IH, 0.1uF
PIO REFO
Cap to VSS.
10 PT3.5 BRYTWA/E LS
PT3.5 45 38 35 27 30 28 30 28
Al AlO7 ADC &8 A 5| AIO7
10 PT3.4 BRFWAE LS
PT3.4 46 39 36 28 - - 31 29
Al AlO6 ADC 1258 A 5| AIO6
10 PT3.3 BRFWAE LS
PT3.3 47 40 37 29 31 29 32 30
Al AIO5 ADC 1258 A 5|/ AIO5
10 PT3.2 BRAEFWMAME LS
PT3.2 48 41 38 30 32 30 33 31
Al AlO4 ADC 12588 A S| # AI0O4
10 PT3.1 BRAEFWMAME LS
PT3.1 49 42 39 31 - - 34 32 AO OPO2 EENAREFELSIH oPO2
AO DAO 8-BIT Resistance Ladders & 5[l
10 PT3.0 BREFHAE LS
PT3.0 50 43 40 32 33 31 35 33 AO OPO1 BENARHFTHESIM oPO1
Al AlO8 EEEAS I A0S
10 PT10.1 BREBFWMAELSIH
SEG35 58 46 41 33 34 32 - -
AO SEG35 LCD Segment &4}
10 PT10.0 BRYFWAELSIR
SEG34 59 47 42 34 35 33 - -
AO SEG34 LCD Segment &4
BREBFWMAE LS
10 PT9.7
LCD Segment it
AO SEG33
TimerB2, PWM3_8 #i 5|l
SEG33 60 48 43 35 36 34 36 34 0 PWM3_8
SPI BREIEARS M) MOSI_8(E#
0 MOSI_8
B EHEA)
I RX2_8
EUART2 @iAEUARSIMI RX2_8
10 PT9.6 BRAEFWA/EG TSI
SEG32 61 49 44 36 37 35 37 35
AO SEG32 LCD Segment it}
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= 3 - = = =3 = =
(o)) (o)) (o)) (o)) (o)) (o)) (o)) o
x o o L x ol o i
Skl o o o o & N S S $any 218 ET: g
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0 PWM2_8 | TimerB2, PWM2_8 &t 5|/l
0 MISO_8 | SPI BHEIEARSIM MISO_8(F#
I TX2_8 A - ERE L)

EUART2 B 845 TX2_8

[o] PT9.5 BREF WAL SR
AO SEG31 LCD Segment &4}

SEG31 62 50 45 37 38 36 38 36 0 PWM1_8 | TimerB, PWM1_8 &4 5|/l
0 CK_8 SPI B IELRSIM CK_8

I RX_8 EUART &EEWLARSIM RX_8

[o] PT9.4 BREF WAL SR
AO SEG30 LCD Segment &4}

SEG30 63 51 46 38 39 37 39 37 0 PWMO_8 | TimerB, PWMO0_8 &t 5|kl
0 Cs_8 SPI EHEREARSIK CS_8

I TX_8 EUART BRI EALRSIM TX 8

BRFEABLSIR

10 PT9.3
LCD Segment it
AO SEG29
TimerB2, PWM3_7 #iH 5|
SEG29 64 52 47 39 40 38 40 38 0 PWM3_7
SPI BREIEARS M MOSI_7(E#
0 MOSI_7
B EHEA)
I RX2_7
EUART2 BrAEWARS I RX2_7
BREFTHMAM LS
10 PT9.2
LCD Segment it
AO SEG28
TimerB2, PWM2_7 8 5|5
SEG28 65 53 48 40 41 39 41 39 0 PWM2_7
SPI BREIEARS M MISO_7(E#
0 MISO_7
A - EHER)
I TX2_7
EUART2 @A 88547500 TX2_7
10 PT9.1 BRFWAE LS
AO SEG27 LCD Segment &j ]
SEG27 66 54 49 41 42 40 42 40 0 PWM1_7 | TimerB, PWM1_7 &4 5|H]
0 CK_7 SPI BARFELARSIM CK_7

I RX_7 EUART BaAEUARSIHI RX_7

10 PT9.0 BREFWAGE SR
SEG26 67 55 50 42 43 41 43 41
AO SEG26 LCD Segment it}
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e a2 @ g |& | & |a |5
s | S |8 |28 |8 |9 |8 |8 |8 |mm | =m i
8 |8 |8 |3 |9 |o [3 |8
1812|388 |38 |8 |5
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0 PWMO_7 | TimerB, PWMO0_7 &4 5|kl
0 Cs_ 7 SPI BAEREARSIM CS_7

I TX 7 EUART BaR 8825451 TX 7

BREFWMAE LS
10 PT8.7
LCD Segment &4}
AO SEG25
TimerB2, PWM3_6 &t 515l
o} PWM3_6

SEG25 68 56 51 43 44 42 44 42 SPI BAEIEARS I MOSI_6(F 1
0 MOSI_6
B - @A)
I RX2_6
EUART?2 3@FIZEWARS B RX2_6
I TCI3_8
TimerB2 B AJRESIH TCI3_8
BREZFHAM SR
10 PT8.6
LCD Segment &4}
AO SEG24
TimerB2, PWM2_6 &t 5|H
SEG24 69 57 52 44 45 43 45 43 0 PWM2_6
SPI EHEIRARS M MISO_6(F 1
0 MISO_6
A - HkE L)
I TX2_6
EUART2 @i EAR5IM TX2_6
10 PT8.5 BRYFWAE LS
AO SEG23 | LCD Segment it}

PWM1_6 | TimerB, PWM1_6 iS5k
SEG23 | 70 58 53 45 46 44 46 44
0 CK_6 SPI B S I CK_6

I RX_6 EUART @aAEUARS I RX_6

I TCI3_7 | TimerB2 B ARSI TCI3_7

10 PT8.4 BAKFWMAM LS
AO SEG22 | LCD Segment &t}

SEG22 71 59 54 46 47 45 47 45 (o] PWMO_6 | TimerB, PWMO_6 i 5[5
0 CS 6 SPI EAEREARSIM CS_6

I TX_6 EUART #Baf 332 4R51M TX_6

10 PT8.3 BRFWAE LS

AO SEG21 LCD Segment it}
PWM3_5 | TimerB2, PWM3_5 &t 5[l
SEG21 72 60 55 47 48 46 48 46
0 MOSI_5 | SPI BEIELRSIH MOSI_5(F#
I RX2_5 - EREA)

I TCI3_6 EUART?2 @iIZUWARSIB RX2_5
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T T T T T T T T
2 = = < = % 2 =
e a2 @ g |& | & |a |5
s | S |8 |28 |8 |9 |8 |8 |8 |mm | =m i
8 |8 |8 |3 |9 |o [3 |8
1812|388 |38 |8 |5
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TimerB2 B AJRSIH TCI3_6

BRFWAMELSIR

10 PT8.2
LCD Segment &4}
AO SEG20
TimerB2, PWM2_5 &t 5H
SEG20 73 61 56 48 49 47 49 47 0 PWM2_5
SPI BAEIELRS M MISO_5(F 1
0 MISO_5
WA - @)
I TX2_5
EUART2 @8 EAR5IM TX2_5
10 PT8.1 BREFWMAME LS
AO SEG19 LCD Segment &4}

0 PWM1_5 | TimerB, PWM1_5 &4 5|H]
SEG19 74 62 57 49 50 48 50 48
0 CK_ 5 SPI B IELRSIM CK_5

I RX_5 EUART BaRZEULAR S RX_5

| TCI3_5 TimerB2 & AJRSIM TCI3_5

VPP 75 63 - - - - - - Pl VPP REB (RIGZEHIER )
10 PT8.0 BAKFWMAM LS
AO SEG18 | LCD Segment it}
SEG18 76 65 58 50 51 49 51 49 0 PWMO0_5 | TimerB, PWMO0_5 &4 5| Rl
0 CS 5 SPI EAEREARSIM CS_5

I TX_5 EUART #Baf 3324251/ TX_5

10 PT7.7 BAEFWMA/EG LS
SEG17 77 66 59 51 52 50 52 50 AO SEG17 LCD Segment

I TCI3_4 TimerB2 B AJRSIH) TCI3_4

10 PT7.6 BRFWAE LS
SEG16 78 67 60 52 53 51 53 51

AO SEG16 LCD Segment &t}

10 PT7.5 BRAEFWMAME LS
SEG15 79 68 61 53 54 52 54 52 AO SEG15 LCD Segment it

I TCI3_3 TimerB2 B AJRSIH TCI3_3

10 PT7.4 BRAEFWMAME LS
SEG14 80 69 62 54 55 53 55 53

AO SEG14 LCD Segment i

10 PT7.3 BEREBFWMAE LS
SEG13 81 70 63 55 56 54 56 54 AO SEG13 LCD Segment &4

I TCI3_2 | TimerB2 B ARSI TCI3_2

SEG12 82 71 64 56 57 55 57 55 10 PT7.2 BER#SW AL SR
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T T T T T T T T
< < < < < < < <
= = = = = = = =
(o)) (o)) (o)) (o)) (o)) (o)) (o)) o
m T T m m T T T
= = = = = = = = » - s
5|5 & & & ® S S > S EYid) =18 F 3t
@ vs) vs] W @ o9} CIU us]
C g |5 |5 |28 |5 |8 |5
S & 3 R S R & R
AO SEG12 LCD Segment it}
10 PT7.1 BREFWMAE LS
SEG11 83 72 65 - - - - - AO SEG11 LCD Segment &4}
I TCI3_1 | TimerB2 @ ARSI TCI3_ 1
10 PT7.0 BREFWMAME LS
SEG10 84 73 66 - - - - -
AO SEG10 LCD Segment &4}
10 PT6.7 BRYT WA LS
SEG9 85 74 67 - - - - -
AO SEG9 LCD Segment &4
10 PT6.6 BRYTWA/E LS
SEGS8 86 75 68 - - - - -
AO SEGS8 LCD Segment &4
10 PT6.5 BRFWAE LS
SEG7 87 76 69 - - - - -
AO SEG7 LCD Segment &j
10 PT6.4 BRFWAE LS
SEG6 88 77 70 - - - - -
AO SEG6 LCD Segment &j
10 PT6.3 BRAEFWMAME LS
SEG5 89 78 71 - 58 - 58 -
AO SEG5 LCD Segment it}
10 PT6.2 BRAEFWMAME LS
SEG4 90 79 72 - 59 - 59 -
AO SEG4 LCD Segment it}
10 PT6.1 BREBFWMAE LS
SEG3 91 80 73 - 60 - 60 -
AO SEG3 LCD Segment &4}
10 PT6.0 BREFHAE LS
SEG2 92 81 74 - 61 - 61 -
AO SEG2 LCD Segment &4}
10 PT10.3 BRYFWAELSIR
SEG1 93 82 75 57 62 56 62 56 AO SEG1 LCD Segment &4
AO COMS5 LCD Common &,
10 PT10.2 BRYFWAELSIR
SEGO 94 83 76 58 63 57 63 57 AO SEGO LCD Segment &4
AO COM4 LCD Common &,
COM3 95 84 77 59 64 58 64 58 AO COM3 LCD Common #i,
COM2 96 85 78 60 65 59 65 59 AO CoM2 LCD Common #i,
COoM1 97 86 79 61 66 60 66 60 AO coM1 LCD Common i
COMO 98 87 80 62 67 61 67 61 AO COMO LCD Common i
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T T T T T T T T
< < < =< < < < <
= = = = = = = =
(o)) (o)) (o)) (o)) (o)) (o)) (o)) o
m T T m m T T T
" ) © o ) ) ) © 5 - - -
Skl @ ® ® ® 3 = & o b-Fid) 218 g
o & & e o & o o
Il pd — — =2 — =2 (el
(= o o o o o o o
8 |8 |8 |2 |8 | % |8 |2
LCD 8E&ER# H/LCD SIR&EH A,
VLCD 99 1 1 63 68 62 68 62 PIO VLCD
10uF Cap to VSS.
VSS 100 3 2 64 1 63 1 63 PI VSS IR 5 | B
Others - - NC RERE
< 2-1 HY16F198B/197B/196B & MIE &= K& MIIhEc
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2.4.2. EMEANBERERINEER TR

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

PT1.0 INT1.0 TCI1_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 TCI1 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
PT15 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 CL8 PWM3_3
PT2.4 INT2.4 TCl1 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 TCl1 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 | AIO8
PT3.1 OPO2 | DAO
PT3.2 AlO4
PT3.3 AIO5
PT3.4 AlIO6
PT3.5 AIO7
PT3.6 REFO
PT3.7 OPO
RESET RESET
AlOO AlIOO
AlO1 AlO1
AlO2 AlO2
AlO3 AlO3
COMO COMO
CcOoM1 COM1
COoM2 COM 2
COM3 COM 3
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PT10.2 COM 4/SEG 0
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 cs.5 T 5 PWMO_5
PT8.1 TCI3 5 SEG 19 CK_5 Rx_5 PWML_5
PT8.2 SEG 20 MISO_5 ™25 PWM2_5
PT8.3 TCI3 6 SEG 21 MOSI_5 Rx2_5 PWM3_5
PT8.4 SEG 22 CS.6 T*_6 PWMO_6
PT8.5 TCI3_7 SEG 23 CK_6 RX_6 PWM1_6
PT8.6 SEG 24 MISO_6 T>2_6 PWM2_6
PT8.7 TCI3 8 SEG 25 MOSI_6 Rx2_6 PWM3_6
PT9.0 SEG 26 Ccs_7 T 7 PWMO_7
PT9.1 SEG 27 CK_7 Rx_7 PWM1_7
PT9.2 SEG 28 MISO_7 ™27 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
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25 HERRTAR

2.5.1. HY16F198B LQFP & RiZsci R

VO«XXXX

HY16F198B
XXXXXX

Q

»

PIN 1 MARK

&4rFELogo + ZE ik A1l

i HY16F198B

FEnmitt 5%

2.5.2. HY16F198B QFN $13£ R {Z5C 2

QXXXX

HY16F198B
XXXXXX
®

!

LASER MARK for PIN 1
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3. ERER

3.1. RABENBREREIE

COMoj\

COMlj\

convlzj\
SEesj\ g

641 404

N

N

SEG35| N

1~10uF
\VLCD
l—'-_[ AIO3
— AlO2
1 \VDD18 AlO1

AlO0

HY16F198B

ol

VDD3V

REFN _ REFP VDDA

1~10uF AlO3 AlO2
EDIO| | —AAA—
100k
vDD3Y VSS L ECK| A
%) 100k
— LU R -
= O & =
100K Llj
100nF=
3-1 BERREAER
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3.2. MEERFERER

como|
COM1D\
COM2 [}\
SEesz}\
64[}\
N
N
SEG35[ N

5

og

1~10uF. DVLCD
l AlO3

AlO2
w1 |VDD18 AlO1 : o
AIOO
; HY16F198B AIGO
1-10uF VDD3V A0l \/pDA a
AlO2
1 CP.O
— AIO3 AlO2
iglic,
1uF
VBAT -E_{::CL AlO3

Cp_I EDIO

1
10uF [:
VSS ECK
VDD3V > 1

5
R
1|
o)
RESET
PTL.0
PT1.1
|

1van

1K 1K

PWM1 PWMO ﬁ/\—{ [
Bl 3-2 MEERSEEAER
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3.3. ECEERHRERER

1~10uk

.||_|

.||—|‘C1

1~10u

B

Il

VDD3V£(:

100K

|__, /\_|
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SEG35[ N
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INN\ AlO3[—
C — Rst p
ontrol »
e [ AP¢ > AlO2| | i 10k, | I
unit INP | |
VDD18 neen eeee / Alo1] ] lz7pF ° ZVI:' """ 1
| OPAMP T -
8-bit e e _ AIOO:‘ Low Pass Filter
Resistance
VDD3V| " adders + VDDA j__L o
0.2V l
oro| ———
VSS EDIO
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3.4. EHERRBERERE

como|
comz| \|

—
=
o]
O

1]
1~1OUJ:F l: VLCD CPDA CPDM CL 1
A / HY16F198B

Control

VDD18 Unit

SEGO j\
SEG1 j\
SEG2 j\
SEG3 j\
N

N

N

SEG35| N|

.||—|

[iN
c
S

VDD3V

Il

VDD3V ENCMP

1~10u

=

Il
[e]
z
3

100k
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'_
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g g
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3.5. —&—METEREIE

SEG19 /PT8.1 :‘—/
SEG20 /PT8.2 :‘—/
SEG21 /PT8.3 :‘—/
SEG22 /PT8.4 :‘—/
SEG23 /PT8.5 :‘—/
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4. INAcHia

4.1. AZPEE

HYGON

HYCON TECHNOLOGY

-~

UART X2 32-bit SPI 12C
Hardware TlmerNB/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. PREERZOSIEER

To AICE
2-wire JATG

EDM

32-bit N801 Core

Boost ROM
v
Instruction || Load/Store | R
Flash ROM > Fetch Unit SRAM
A A A
A
Bus Interface Unit
. APB
A A A A
Digital Analog Sensor Communication
P 1P 1P 1P

Figure 4-2 P REZEFEZOGIEE

4.3. HHEIRISZIEXHE

fExaM
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4.4, BERBES

ENOHS
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4.5. BRZMME

1uF 10uF 10uF 10uF
b b [
CL| CH CP_I CP_O VDD3V VLCD
[
1 T
ENCHP

LCD_CLK—> |CD Charge VvDD18
Charge Pump + Regulator g
CHPCK—1 0 en 0 5.3v) EN_LCD CP—>  pump Regulator [ 1,

- LCDV[1:0] —>| (2.6/2.8/3.0/3.3) 1F

e

ENBGR[0]— - VDDA
ENVAOI™ w2303 3) .
VDAS[0]>] ] 1pF
BGR =
VDDA ~ EN_REFO REFO
ACMSI[0] EN_REF - —— }—_|
0.1pF
ADC common 1 @ ACMSJ0]
voltage 0 % -
REFO | PT3.6_ENI []—V-T_S
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4.6. 24-bit IAADC #B4&

DCSET[3:0] ADGN[L:0]
— ADCK
FRD
 ENAD . CFRST
ADFDR %
YVYVYVYYY
& ADGN x1,2,4
o 2 order $ AAD [ 1bit Ei?trgrg - » ADCO[31:0]
¥ VREF x 0.5,1
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4.7. EEEESIAKEE OPAMP 4

AlO2 OPPSIOL._~_| PT3IE[7] esp
,,,,,,, ‘ P
AlO4 OPPS[1 :”" i OPO [ | VW
DAO OPPS[2 :"" ;;_
R : OPOE
REFO_| —oFEsll—" — - OPDEN
AlO5 OPPS[4 :"" ;i_ OPDFR OPDR
AlO6 OPPSI[5 :"" ;i_ ENOP
AO7 OPPS[6 _'_ +\K OPOI
R2ROP
ATO3 Y0Pl /
-A|05 OPNSJ1 :7::723_
DAO OPNS[2 __ OPCS
OPOI OPNSI3] :"" ‘
OPO OPNS[4][ 7 | OPOI
i ! OPOC
OPOC —OENSBIL ~_ | 10pF VSS
AlO8 OPNSITI. ~_ | |
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4.8. 8-bit Resistance Ladder #34%

DAPS<2:0>

ENDA

VDD3

I

VDDA

REFO _|

AlO4
AIO5

AlO6

i

AlIO7

VSS i
REFO _|

I

AlO7

!

Reserved ——
i

HYGON
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DANS[2:0]
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DA_Vrefp
DABIT[7:0]
DAOE Internal
DAO PT3A0
256 T3.1
188k £ Mux DAO
DABIT[7:0] DABIT
0X00 0/256
DA_vrefn 0Xx01 1/256
i L ] L J
L ] L J
Ld Ld
OXFE 254/256
OXFF 255/256
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4.9. ZINBELLERES CMP A4

Hysteresis

CPDM CMPO Divider

0000

X

CPDA[3:0]

0001

CPDA[3:1],1

0001

CPDA[3:1],0

0010

CPDA[3:2],1,CPDA[0]

CPDA[3:2],0,CPDA[0]

{ CPRH[2:0] [ 0010
t— 0011

CPDA[3:2],11

Pl 0011

o|r|o|r|o]+

CPDA[3:2],00

22.5R

CPNS[1:0]

CPDA[3:0] CH1 Y=
CPDM[3:0] 0
CH2
CH3 -
16
,’ Mux
R_DA
O
CPRL = 20R %
@]
ADCMP
V12
reference
Vaccy
reference

0x41104[28]

CPPS[1:0]

CPCLS[2:

CL1

|

L2

CL3

CL4

CL5

CL6

CL7

CL8

0]

ENCLIN
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Non-overlap
Clock Gen

TBCK
-
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4.10. EF9A(WDT) 44

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

FwoT

\

HYCON TECHNOLOGY

ZNWDT[0] —
WDCK —

wWDT

Programmable Scaler

Set TO on Overflow

WDT Interrupt

} WDT Reset

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. ESETEIER A S

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

TMAS[3:0] | TMAR[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. ERFETEIES B A%

TBRST TBEN
e Lo
. .
¢ | TMBR[5:g] TMBR[7:0] | '
: T™MB i
E Interrupt E
. | Comparator i—»
. .
: f ? f TMBIF +
: :
| TBCO[15:0] | :
. .
p — 11 :
v TBC1[15:0] | ‘
. .
' | '
O TBC2[15:0] | :
b e e e e e e :

TBM[1:0] —

TBM_00 =0

TBM_01 o

TBM_ 10 0.

TBM_11 =l

CPI1S[1:0]
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PTCTC[2:0]
Tett o FTie)
PT1.6

MOMDI[2:0]

PWMA =22
PWMB =22
PWMC =212

011

PWMD et

PWME —222

PWMF =22
PWMG =110
PWMG —2

PWMA =290
PwMB =22

010

PWMC =220
PWMD =2
PWME =22

101

PWMF =2

110

PWMG —2-H "~
PWMG =224~
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PTPW[2:0]

OOPMR

PTPWOE

H—21pT1.0

O1PMR

PTPWI1E
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4.13. ERFETEIES C A%

TCEN
CMPO —01" |
OPOD 01t TimerC 1y]y | t™vcorF
: Frequency > TCRO[15:0]
LS CK 10 CPI1 Divider 044 I
TCi e T
CP1PS[3:0] CPI1P TMBRI[15:0]
CPSS
CPI1S[1:0]
» 1 1ylv TMC1IF Y
TCR1[15:0]
o2 —» 0 o4l4
PTCTC[2:0] l PTCTC[2:0] l CPI2P
000 000 -
h
[Fr>—
010 -PT1.5 010
011 011
. —-TCI1 e TCI2
e
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 CPI1/1024
0011 CPI1/8 1011 CPI1/2048
0100 CPI1/16 1100 CPI1/4096
0101 CPI1/32 1101 CPI1/8192
0110 CPI11/64 1110 CPI1/16384
0111 CPI11/128 1111 CPI1/32768
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4.14. ERFETEIZS B2 A4

TB2RST TB2EN

..................................... 0O2MD[2:0] PTPW2[2:0]

[ T™B2R[15:8] TMB2R[7:0] |

TMB2
Interrupt

PWMA 20 i
PWMB —224
PWMC =21
PWMD =22
PWME —222
PWMF =22
PWMG =12

PWMG =247
TB2M[1:0] —

TB2M_00 —0"

90 P71

Comparator 02PMRI0]

—
N

TB2CO[15:0]

| TB2C1[15:0] |

| TB2C2[15:0] |

PTPW2E[0]

P R ]

TB2M_01 oL

PWMA 22
PwMB =224
PwMC =2
; PWMD =22
--------- e | PWME —2-
: : PWMF =22
PWMG —+10-

TB2M_10 04

) R O3PMRI0]
TB2M_11 :

P S
HH

L
H]

P B
HE

PTPW3E[0]

.........

LS CK =i T PWMG —=

[ P |
Haa

0200 PT7.1
801 PT7.3
010 PT7.5
TCI3 011 —
100 PT8.1
101 PT8.3
110 PT8.5
11 PT8.7
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4.15.32-bit SPI {4

HYGON
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Master Slave
MSBit LSBit MSBit
SDIx SDO
shift register <—|::|— shift register <
A
SDOx SDI
I ( {}—{wos —] >
Read Write
Buffer Buffer
I
SPI || SPI Clock [-|SCKX SCK
Controller Generator - J
r CSx CSr SPI
L L] ™ controller
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4.16.UART #B4%

APB Bus

l

¥

9~6 Bit

Prt

Tx Buffer

8~5 Bit

8~5 Bit .
1 Bit

Tx Shift Register

UART Transmit Block Diagram

l

APB Bus

TxBF
—>

TXRF
—

BRG |-—»| Tx|—» Tx

1 Bit '

8~5 Bit

113d

Rx Buffer

RxBF
—>

9~6 Bit f

9~6 Bit

Prt

Rx Shift Register

IZBit

Rx —>»

Rx |

*

BRG

Error
Detector

UART Receive Block Diagram
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4.17.12C #34&

LSXT

LSRC

RTCIF e —

SCL
SDA
* A 4 * A 4 * A 4
Master Slave TX Ctrl
- /\;
I2CEn  CRG[7:0] :|, 4
Clock . Time-out
APCK —| Pre-scale 12C Generator Register cui
Intetnal
System Bus
4.18. FEREHFIE RTC 4948
. . CM<6:0>
Digital Compensation <
Controller .
CKS[0] ‘ENRTCK KEY<3:0> PT<2:0> PFEN
‘ ' I
A
» O = RTC PT scaler
KEY=
o | Pre-Scalar Secondary Scalar —>1  /128/64/32/16/8/4/2/1
- Input256 [ 128 »>| 01108
Periodic Timer
Interrupt Mux
LPYF ;
Time (BCD) .
Year/Month/Day/Wday/Hour/Min/Sec
RTCIE
WUEN *
TAF < PTF
Comparator
WUF _/F PTF ‘
RTCEN
TAF TAEN
Alarm(BCD)

© 2016-2021 HYCON Technology Corp
www.hycontek.com

Year/Month/Day/Hour/Min/Sec

DS-HY16F198B-V05_TC
page50


http://www.hycontek.com/

HY16F196B/HY16F197B/HY16F198B

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

4.19.LCD #A3&

Display Data from DSP[1:0] VLCD|[2:0] IDF
GPIO Register l Duty[1:0] l Flip T

¥ | |
LCD Control Unit
¢ v
COM SEG \g‘CD
4~6 ¢36~34 en.
BEn

LCD Panel

H =
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5. Electrical Characteristics

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

Voltage applied at VDD3V 10 VSS . . . . .. e -0.2Vto4.0V
Voltage appliedto any pin . . . ... ..o -0.2VtovVDD3V +0.3V
Diode current at any device terminal . . . ... e +2mA
Storage temperature, Tstg: (UN programmed device) . .. ...ttt -55°C to 150°C

(Programmed device) .. ........... it -40°C to 85°C
Operating TEMPEIALUIE . . . . .o ottt et e e e e e e e e e e e e e e e e e e -40°C to 85°C
Soldering Temperature (10 SEC) . . . . . oottt e e +260°C

Maximum output current sink by any PORT1 to PORT10 I/O PIN

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 \%
| Slee Sleep Mode ,vDD18 LDO OFF 2.5 UA
—>'€ep Sleep Mode ,VDD18 LDO ON 3.5
|_Idle01 LSRC=35KHz+IDLE Mode 5.0 UA
|_Idle02 HSRC=2MHz+IDLE Mode 50 UA
S v Current | Wait LSRC=35KHz+Wait Mode 130 uA
upply -u 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,oLY Wake Up From Sleep 64 mS
Sleep Current ws, VDO3Y Sleep Current vs. Temperature
225 7
220 - g
215 - — ——yDD3Wv=2 2y
T 2 =m=DD3Y=3 0
= 210 A = 4 -
= 5 YOD3V=33Y
2 208 53 —=DDIV=T B
O 200 - 5
195 - .
1.90 0
NOTSENRARSARTSS 40 20 0 % 5 e
VODAVY) Temperature(i')
Figure5.1-1 Sleep Current vs. VDD3V Figure5.1-2 Sleep Current vs. Temperature
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2

Current (ud)

2

33
32
3.1
3

2
2
2
2

ldle Current vs. WDD3W

o -
ERE
g -
7
E
5
A

S @ &0 M Ln @
L I o A N A A A A s I I B LB g By

VDDAV(Y)

Current {uA)

IDLE Current ws. Temperature

=="/D D3 =2 22
—w=DD3v=30%

WOD3IW=33Y
==4DD3%=3 6%

S T T T = A i s = e =
T N R TR TR S|

—

40 -20 a 25 45 Ba 85
Ternperature(i”)

Figure5.1-3 Idle Current vs. VDD3V

Figure5.1-4 Idle Current vs. Temperature

Free Run_02MHz Operation Current ws.WDD3W

Free Run_02MWHz Operation Current vs TC

Figure5.1-7 Free Run_04MHz
Operation Current vs. VDD3V
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500 850 +
790 500 -
T £
S0 - = 750
a— [
= z
770 - S 700 - ——VDD3VE2 2Y
3 “ ~8=DD3Y=30Y
760 4 B50 YOOFY=3.3%
===t 03W=3 B
B00
750
O o= WD 0D P 00 M O — 0400 = LD -40 20 0 25 4 B 8
I I e I IR S e R B R R e Temperature(t)
wDDIVY)
Figure5.1-5 Free Run_02MHz Figure5.1-6 Free Run_02MHz
Operation Current vs. VDD3V Current vs. Temperature
Free Run_04MHz Operation Current ve VDD3V Free Run_04hiHz Operation Current ws. TC
1,460
1440 1500 1
Z 1420 - g 1400
E 1400 - E 1300 - =D D3Y=2 2V
S 1380 - o =B="D03w=3.0%
1200 - WDD3WE33Y
1,360 -
—=YDD3AY=3 BV
1340 1,100
NP D@ O mO S 0@ -0 20 0 25 45 B 85
L T I A o B I B L A L B L I A Ry B Temperature("c)
wDDIVY)

Figure5.1-8 Free Run_04MHz
Current vs. Temperature
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Free Run_10MHz Operation Current vs. TG
3,000 -
T 2800 | M
=
=
=
=
2 2600 == D DIV=22Y
=m=D03%v=3 0%
YOD3v=3.3V
—=="DD3V=38BY
2,400
-0 20 1] 25 45 B5 85
Temperature(i')

Free Run_10mHz Operation Current vs WDD3Y
2900
2850
3 2800 -
5
g 2750 4
O
2700 -
26450
L T B R T
Lo T A VI I A o O A R L A Ly B
YD)
Figure5.1-9 Free Run_10MHz
Operation Current vs. VDD3V
Free Run_16MHz Operation Current vs VDD3Y
4,300
4260
— 4200 -
= 4,150
I=
2 4100 -
=
© 4080 -
4000 -
3950
CF 0= U@ @8 = L0
L T I A o B I B L A L B L I A Ry B
WD)

Figure5.1-10 Free Run_10MHz
Current vs. Temperature

Figure5.1-11 Free Run_16MHz
Operation Current vs. VDD3V
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4400 -

4200

Current {LA&)

3,800 -

3,B00

4000 -

Free Run_1BMHz Operation Current vs. TC

=—=%D03W=22%

=="DD35%=3.0%
WOD3Y=3.3Y
=D D5YW=3 BY

-40 20 1] 25 45 BS  BS
Temperature(i?)

Figure5.1-12 Free Run_16MHz
Current vs. Temperature
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Typical values are at Ta=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
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
Dxns Duty of high oscillator 40 60 %
External Low Speed Oscillator
LsxT | Low speed oscillator VDD3V = 2.2V ~ 3.6V 32.768 KHz
frequency
IxLs Low speed oscillator current 2 UA
Dxts 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% MHz
Frao = 2MHz, after trim Note? -2% 1.843 +2%
Frao = 4MHz, -10% 4 +10%
Funo Internal high speed oscillator | Frao = 4MHz, after trim Notel 2% | 4147 | +2% | MHz
frequency Frao = 10MHz, -10% 10 +10% MHz
Frao = 10MHz, after trimNo©l | -204 9.216 +2%
Frao = 16MHz, -10% 16 +10% MHz
Frao = 16MHz, after trimNo©l | -294 | 15.667 | +2%
Vhao Voltage coefficient VDD3V = 2.2V ~ 3.6V -0.2 +0.2 %
Thao Temperature coefficient -40~85°C -15 +1.5 %
iAo Internal high speed oscillator | Frao = 2MHz 20 UA
current Frao = 16MHz 75 uA
DHao Duty of oscillator 40 60 %
WThao Wake up time Frao = 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 -40~85°C -2.5 +2.5 %
ILro Internal low speed oscillator 0.35 07 UA
current
Drro 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].
User can refer to the document “UG-HY16F198B_TC” or “APD-HY16IDE007_SC” to know
how to use that in detail.
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Internal Low Speed RC(LPO)=35kHz vs. TC

Internal Low Speed RC{LPO) v WDD3Y
0.2%
0.1% -
=
o 0.0%
o !
S o01%
0.2% 4
0.3% 4
0.4%
WOD3IW(Y)
Figure5.2-1 LPO vs. VDD3V
Internal High Speed RC(HAD) s WDD3W
0.2%
e 0.1% 4
]
]
L oo%
04 00 S LD D P~ 00 M ::w
[ I o e A e R e A S S I I R e B ] 3
O1% 4
0.2%
WOD3W (V)

3%
== D 0EW=2 2
2% T =VODEETIV
1% W0 O3 y=3. 3
E ey O 0EY=3 BY
E o 40 -20 65 85
LA B
o
-3%
Temperature(i™)
Figure5.2-2 LPO vs. Temperature
Internal High Speed RCHAODEZMHz vs. TC
2.0%
1 5%, 1| O NN Y
1 0% =&="/003%=3 0%
' wDD3V=3 3
£ 5%
5 YD D3YET BY
o 00%
% -0.5% 65 85
-1.0% 1
-1.5% T
-2.0%

Ternperature(i”)

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

HYGON

HYCON TECHNOLOGY

- 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 9902 of VDDA 9 50 us
. Bias + Band gap +
Operation current VDDA LDO 9ap 35 50 UuA
Dropout voltage IL=10mA 0.2 \%
Voltage coefficient VDD3V = 2.5~ 3.6V 0.1 %/\V
VDDA voltage 1
0x40400[19?18]:00b I.=0.ImA 2.4 v
VDDA voltage 2
0x40400[19?18]:01b I.=0.ImA 2.1 v
VDDA voltage 3
0x40400[19?18]:10b I.=0.ImA 3.0 v
VDDA voltage 4
Ox40400[19?18]=11b IL=0.1mA 33 v
Temperature coefficient By using BRG VDDA=3.0V 100 ppm/°C
vDD18 LDO
Output voltage 1.7 1.8 1.9 \%
Capacitor loading 1000 nkF
Voltage coefficient VDD3V= 2.2 ~ 3.6V 1 %/
Temperature coefficient 100 ppm/°C
Load regulation Load = 0.1~10mA 0.1 V/IA
Dropout voltage Load = 10mA 0.2 \%
REFO Buffer
Output voltage error -2 2 %
Capacitor loading 22 100 1000 nkF
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 %/

1.178

1188

REFO ws. Temperature

=D DEW=2 2
=D 03w=3.0%

WDD3V=3.3%
i D D3W=3 B

-40 -20 a 25 45

Temperature(i?)

2]

85
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WDDA Output Waltage ws. 1L
@VDDA=2 4 VDDIV=3 3v YWODA vs. Temperature
2336 0.6%
=="/D03Vv=2BY
\ 0.4% =B=YDD3Iv=30v
2332 £ oy WDD3W=3.3W
{E = =="D03Yv=3 BY
2 L 0.0%
c
= 2328 o 40 -20 65 85
-0.2% :
4% 4/
2324
0.1 & 10 “0.6%
IL{me) Temperature(i™)
Figure5.3-2 VDDA vs. IL Figure5.3-3 VDDA vs. Temperature
YODIE ws WDOEW YOO8 ws. WDD3W
1.86 05%
==4003Y=22Y =YD D3=30V
1.88 0.3%
- - YOD3IV=33Y  ==YDD3Vv=3BY
218 - S 01%
i
o o s
£ 183 - S0.1% V 2% 45 B5 g5
>
=
1.82 1.3%
T A s L T A
[ S o T o R R A s Y . N o 0.5%
WDDIVY) 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 Ta=25°C, VDD3V = 3.0V, and Ccp_0:10uF. unless otherwise noted.

HYGON

HYCON TECHNOLOGY

Sym. Parameter Test Conditions Min. | Typ. Max. | Unit
CP_| VDD supply voltage 2.4 3.6 V
cP O Backliaht vol Ccpo:10uF, ChL:1uF, 33 v
- acklight voltage VDD3V=3V, Loading<15mA '
ILeD Driving current VDD3V = 2.4V 15 mA
CP O ws IL
Charge Pump Output vs. CP_| -
350 35
356 - 3.4 * =
< 352 | \
< § 13 | —e=CP =20V
o1 348 - ° CP_1=3.0¥ \
O 344 | KR CP_1=33V
3.40
o o= W om O s W 3.1
o N T R = - R« o 5 10 158
CP i) IL ()
Figure5.4-1 CP_O vs. CP_| Figure5.4-2 CP_Ovs. IL
CP_0O Temperature ws. CP_|
3.56
3.52 -
4 S =
z
O 344 T —t———t
o
= 340
3.36
40 20 0 25 45 BS 8BS
—_—P =22
==CP_|=3.0% Temperature(t™)
CP_I=3 .6y

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 Ta=25°C and VDD3V = 3.0V. Unless otherwise noted.

Sym. Parameter Min. Typ. Max. Unit
Pulse length needed to accepted reset internally, t4-Lvr 2 us
VDD Start Voltage to accepted reset internally (L=>H),Vivr 1.8 1.95 2.1 \%

BOR Temperature drift, Ta=-40°C~85°C -50 +50 mv
Hysteresis, Vhys-LvR 50 mV
Operation Slew Rate 0.1 V/uS

POR Start Voltage to accepted reset 0.6 \'%

Average YLUWVR and WHYS vs.
Temperature
1.96
= 1 94 '/
A =="HY5
L 1.92
= 1.590 -
@ 1.88 -
x e
; 1.66
1.64
20 0 25 45 GBS G5
Temperature(t!)

Figure5.5 Average VLVR and VHYS vs. Temperature

© 2016-2021 HYCON Technology Corp DS-HY16F198B-V05_TC
www.hycontek.com paEeGO



http://www.hycontek.com/

HY16F196B/HY16F197B/HY16F198B

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

4X36~6X34 LCD Driver

HYGON

HYCON TECHNOLOGY

5.6. GPIO Port System

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

Test . .
Sym. Parameter Conditions Min. Typ. Max. Unit
PT 1.0 ~ 4.0 GPIO Port
Rpu | Internal pull high resistor 65 85 105 kQ
Vi | Input high voltage 0.7*vDD3V \Y
ViL Input low voltage 0.3*vDD3V \Y
loH Source current 10 mA
loL Sink current 10 mA
PT 6.0 ~ 10.1 GPIO Port
Vi | Input high voltage 0.6*vDD3V Vv
ViL Input low voltage 0.3*vDD3V \Y
loH Source current VDD3V-0.3V 10 mA
loL Sink current VSS+0.3V 10 mA
W0OH vs. IOHE@WDD3W=3.3Y %OH vs. Temperature@''DD3Y=3.3%
35 335
e e
3.4
325
% 33 \ % s s o
= 32 > 315 1
3.1 \Q
3085
3.0 40 20 0 25 45 BREBS
0 5 10 ——|OH=0mA
—8—|OH=5mA Temperature(t2)
IOH{mA) |OH=10rma,
Figure5.6-1 VOH vs. IOH Figure5.6-2 VOH vs. Temperature
YOL vs. I0L@VDD3V=3.3v WOL ws, Ternperature@yy/DD3V=3.3
016 020
0.15 —
y.d
< 0.12 / 0.10
—a—a—a—a——1_
o 008 < 008
= o
/ 000 | A e
40 20 0O 25 45 BS  &A
0.04 / 0.05
000 o 010
0 A -10
——|0OH=0mA
OLime) |OH=5ma Temperature(i)
[OH=10ma4

Figure5.6-3 VOL vs. IOL
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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

Max. Vin(mV) OSR 32 64 128 256 512 | 1024 | 2048 | 4096 | 8192 | 16384 32768

ax. vinfm

=0.9*"VREF " Output rate(HZ) 10417 | 5208 | 2604 | 1302 | 651 326 163 81 1 20 10

Gain |=| PGA | x| ADGN

1080 1 =] 1 |=x] 1 12.3 142 | 163 | 168 | 174 | 179 [ 183 | 188 | 194 19.9 20.3
=540 2 =/ 1 |x| 2 11.8 13.1 16.0 | 166 | 17.0 | 174 | 18.0 | 187 | 19.3 19.7 20.2
=270 4 |=| 1 |x| 4 11.1 14.6 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 | 171 | 176 18.1 18.6
+8.4375 128 |=| 32 |x| 4 111 134 | 141 | 146 | 151 155 | 161 | 167 | 171 176 18.2

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

Table 5.7-1 2AADC ENOB Table
RMS Noise{uV) with OSR/GAIN at A/D Clock=333Khz, VDDA=2.4V, VREF=1.2V

0OSR 32 64 128 256 512 | 1024 | 2048 | 4096 | 8192 16384 32768
Max. Vin{mV)
Qutput rate({HZ
=0.9*VREF utput rate(Hz) 10417 | 5208 | 2604 | 1302 | 651 326 163 81 M 20 10
Gain |=| PGA |=|ADGN
1080 1 =] 1 [=x] 1 459 124 | 287 | 1997 | 1395 | 993 | 717 | 503 | 349 249 1.812
=540 2 |=0 1 |=x| 2 323 136 176 | 1162 | 908 | 697 | 460 | 278 | 188 1.39 0.966
=270 4 =] 1 [x] 4 260 239 8.7 651 | 471 | 372 | 247 | 147 | 1.05 0.78 0.541
+33.75 32 |=| 8 |x| 4 33.1 16.9 24 169 | 138 | 1.09 | 070 | 038 | 0.26 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
28.4375 128 |=| 32 |=x| 4 8.4 1.8 1.0 075 | 053 | 039 | 027 | 017 | 0.13 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) . Output rate ~ 10sps (OSR:32768)
N 250 gz N T W I | \LI [ L1 1l |u XH 1l [ T T T
i’ 200 §0
3 150 ot
o §2
100 Es \|‘nu| ‘| I Tl I‘I‘H‘HI RN
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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RMS Noise Diagram

500 8
Gain=128
450 | Output rate ~ 10sps (OSR:32768) 6
400
4
350 o
92
8 300 2
5 [}
£ 250 Bo
3 o
§ 200 22
150 3
Oy
100
50 6
0 -8
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
350 8
Gain=1
300 Outputrate ~ 2.6ksps (OSR:128) 6
250 34
8 32
£ 200 P
5 go
8 150 =
(o] 32
100 3
-4
50 6
0 -8
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 output
Figure5.7-3(a) RMS Noise Diagram
RMS Noise Diagram
500 6
Gain=128
450 Output rate ~ 2.6ksps (OSR:128)
400 4
350 22
8 300 =
5 )
£ 250 Bo
3 o
§ 200 g ,
150 5
100 4
50
0 -6
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 output

Figure5.7-4(a) RMS Noise Diagram

© 2016-2021 HYCON Technology Corp
www.hycontek.com

RMS Noise Diagram

HYGON

HYCON TECHNOLOGY

Gain=128
[— Output rate ~ 10sps (OSR:32768)
(1 L L I L |
ey freer T ] \
1 201 401 601 801 1001
Time (reading number)
LSB base on 19-bit output
Figure5.7-2(b) Output Code Diagram
RMS Noise Diagram
Gain=1
[~ Output rate ~ 2.6ksps (OSR:128)
L ol | ‘ L
‘I\\Ill\l\“ | ‘II |\||J| 1l HH lm\|
‘” |‘||n H|HI ‘\ ‘\ |‘\ mwu, ‘I 1T \‘\ Hnnu|\
T I ‘ i
I
1 201 401 601 801 1001
Time (reading number)
LSB base on 18-bit output
Figure5.7-3(b) Output Code Diagram
RMS Noise Diagram
Gain=128
| Output rate ~ 2.6kksps (OSR:128)
| l M il
I Il [T
1 201 401 601 801 1001

Time (reading number)

LSB base on 15-bit output

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

All specifications at Ta=-40°C to +85°C,
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
ADEENOB table. +0.5*VREF/Gain
Full-scale input REFN=VSS
voltage VREF be set to 1/2 only Y
(VINP - VINN) Considering ADC
Notel performance matches
ADC ENOB table. .
REFP=REFO | +*VREF/Gain
REFN=VSS
VREF be setto 1 only
Common-mode o o
input range Gain =1, @25°C VSS-0.2V VDDA Vv
System Performance
Resolution No missing codes 24 Bits
ADC
Data rate ADC Clock Clock SPS
/OSR
D'g't.al f|I_ter Full setting 3 Data
settling time
Integral Differential input 15 PPM
nonlinearity (INL) | End-point fit, OSR=32768
L ppm/
ADC Gain drift 40°C to +85°C, 5 °C
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\r/f;'g’t‘ge reference | \ReF = REFP - REFN VDDA v
Positive 8 >REFN VDDA
Reference Input REFP, @25°C v
Negative o VSS <REFP
Reference Input REFN, @25°C v
ADC Modulator Current
ADC | ADC Modulator VDD3V=3.3V,VDDA=2.4V 150 UuA
PGA | ADC PGA VDD3V=3.3V,VDDA=2.4V 625 uA
Notel :

& REFP-REFN(VREF) = 1*VDDA f,
Al VINP-VINN FIZEE A SR ABEAR 1/2*VDDA, SRIZE BRI EEE
& REFP-REFN(VREF) = 1/2*VDDA &,

© 2016-2021 HYCON Technology Corp
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Al VINP-VINN FZE A SIEABEAR 0.9*VREF, SRIZE BRI EREE

ADC24 Gain Drift vs. Temperature ADC24 Oftset Dnft vs. Temperature
)
40 —_ —e—Gain=1
Q 10 —+—Gain=1 j_'('f:) 37
= = 1 L
o % W 1
L ] Y v
£ 0 2 1 020025 40— Bk
] 40 20 0 25 40 BO 85 2
= 20 o -3
]
40 5
Temperatura(i™*) 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 Ta=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/°C
Absolute temperature o
KT scale OK 288 c
One point calibrate error L o o o o
TCerr temperature Calibration at 25°C of -40°C~85°C *2 C

TP Error with Temperature
WODFY=2.6Y WDDA=2. 4%

=100 2.0
= an - 15
z S~ 125
Z H0 7 i ¥
5 40 N == 04 2
= 20 0.0 W
51/ Z 104
o0 4-40 20 0 20 a0 g0 gol 08
[l /’ =12
= 40 - 16

-A0 20

Temperature 32
Figure5.9 TPS Performance
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5.10.8-Bit Resistance Ladders

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

Digital Input (HEX)

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

© 2016-2021 HYCON Technology Corp
www.hycontek.com

Sym. | Parameter Test Conditions Min. | Typ. Max. Unit
Resolution Monotonic 8 Bit
Power Supply 2.4 VDD3V V
Vour Output range DA output is between VR- and VR+ 0 VDD3V \Y
Vieep Positive reference 0 VDD3V Vv
voltage range
Negative reference Vrerp > VRern
VREFN 0 VDD3V \Y
voltage range
8-Bit Resistance VDDA=2.4V 200 0
R ladders. 0.5V < DAO < VDDA-0.5V
N output switch(PT3AO | VDDA=2.4V 10 o
switch resistance) 0.5V > DAO, DAO > VDDA-0.5V
Reference voltage
switch(DA_Vrefp _ _
Rrsw switch resistance, SSB\XGLPZ_ j\./ZV, DA_Vrem = 0V, 15 30 Q
DA_Vrefn switch o
resistance)
One LSB resistance
RLADDER ladder 621 730 840 Q
INL Integral linearity error | VR+ = 2.4V, VR- = 0V +0.5 +1 LSB
pnL | Diferentialfinearty | ygy = 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
0.10 0.5
0.3
= 0.05
= 20
& —
-0.05
= 03 _ _ i
-0.10 05
O o=t 0J ¢y OO =F 00 =5 00D —
TREEIREI SRR OB OENEREESDE

Digital Input (HEX)
Figure5.10-2 8-Bit Resistance vs. INL
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5-Bit Hesistance vs. Temperature

1902

189.4

186.8 \“\\/

188.1

8-Bit Resistance(K)

187 .4

A0 20 0 25 45 BS G5
Temperatura(iZ')

Figure5.10-3 8-bit Resistance vs. Temperature
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5.11. OPAMP Management System
Typical values are at Ta=25°C, VDD3V = 3.0V, and Cvico=10uF. Unless otherwise noted.
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Sym. Parameter Test Conditions Min. | Typ. Max. Unit
VDDA Power supply 2.4 3.6 V
Vour Output range 0 VDDA \%
ViN Input common range 0 VDDA V
lopa OPAMP current 120 UA
VDDA = 3.0V, 1 mA
lopa LOAD Output current loading | 0.3V< Output voltage <VDDA-0.3V
- (push or pull) VDDA = 2.4V, 05 mA
0.3V< Output voltage <VDDA-0.3V '
Clonb :\(/Jlgg output capacitor 1 nE
Loading R=10K, C=100pF,
SR Slew rate 03V — 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 usS
Csa Sample capacitor 10 pF

1197
&
L]
fan)
L]
T 119
=
5
E 119
=
o
2
T 1194

OPOws. IL
EVDD3=3.3 WODA=Z2. 4% Unit Gain Win=1.196Y

E 3
|

L 3

L 3

L 3

Oud,

IL

20004,
-400uA
BO0uA,

-500uA

-1000uA
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5.12. CMP Management System
Typical values are at Ta=25°C and VDD3V = 3.0V. Unless otherwise noted.
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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
Vie | Gommon-mode 0 VDD3V-1 |V
input voltage
Vos Offset voltage -5 5 mV
Vhys Input hysteresis 0 0.7 15 mV
V12 Reference voltage 1 1.2 1.4 V
V12 Temperature drift CPPS[1:0]=11b,0x41104[28]=0b 80 ppm/°C
VDD Voltage drift 2 %IV
Vaccy Reference voltage 1.15 1.2 1.25 V
Vacey Temperature drift CPPS[1:0]=11b,0x41104[28]=1b 80 ppm/°C
VDD Voltage drift +0.2 %/V
| Multi-node resistor CPRL[0]=0b 10 UA
R current CPRL[0]=1b 30
W12 we VDD
1.244
1.240
=)
o~ 1236
x
1.232
1.228
1.224

222428 28 30 32 34 38

VDDV
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5.13.LCD System

HYGON

HYCON TECHNOLOGY

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
heo Charge Pump Mode | (VLCD< W/O Panel 10 UA
VDD3V)
vLcD | Supply VLCD With Buffer 2.50 380 | V

Voltage Range

Model:
Data'=00_011B

(After trim) Notel

-5% 3.43 +5%

Model:
Data'=00 011B

-10% | 3.30 +10%

Mode2:
Data'=00_100B

(After trim) N1

-5% 3.16 +5%

Mode2:
Data'=00 100B

-10% | 3.00 +10%

Embedded Mode3:

_ Data'=00_101B
VLCD Charge Pump VDD3V = 2.4V

-5% 2.93 +5%

i) Notel
Output Voltage CVLCD = 10uF  -{Ateriim)

@ VLCD Pin Datal=00_101B

-10% | 3.00 +10%

Mode4:
Datal=11_101B

(After trim) No©!

-5% 2.73 +5%

Mode4:
Datal=11_101B

-10% | 2.80 +10%

Mode5:
Data'=01_101B

(Adter trim) N1

-5% 2.55 +5%

Mode5:
Data'=01_101B

-10% 2.6 +10%

Output Impedance

With LCD Buffer FLCD =128Hz, VLCD = 3.0V

Zico

10 KQ

Datal Bit: 0X41F24 [EN_Rshiftl, EN_Rshift0], 0X41B00 [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-HY16IDEOO7_SC” to know how to use that in detail.

12 3.02
— 300 -
glﬂ =
= 0 298
E & I
2 W ad > 2096
& i
® 2.94
e O A A O O A A
4 oo ooo oD
Do oooo o oo
| =t [fu] o = ™~ =t ] ™ = @ 00O 0O < = W o3
L = T = Y S R 4 - - - - ™
YOOI Loading Current
Figure5.13-1 VLCD Current vs. VDD3V Figure5.13-2 VLCD With Load
@VLCD=3.16V (HY16F198B Only) @VLCD=3.0V
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6. sIEEM
TEm&A!? HEK | SIHEE HELR | ERE ngﬁf% = i MSL3
A | AWK 2 i HE 4R

HY16F198B-D000 Die - D | 000 - - 100 Green* -
HY16F198B-N088 QFN 88 N 088 - Tray 168 Green* MSL-3
HY16F198B-L064 LQFP 64 L 064 - Tray 250 Green* MSL-3
HY16F198B-L080 LQFP 80 L 080 - Tray 160 Green* MSL-3
HY16F198B-L100 LQFP 100 L 100 - Tray 90 Green* MSL-3
HY16F197B-L064 LQFP 64 L 064 - Tray 250 Green* MSL-3
HY16F197B-N0O68 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

VMNEmB: BEARR @RS - |ATFERERN

HY16F198B-L100

= L HEK I
ICHY=R  |CEIEEFHAY
EX : fRESKAIZ LQFP 100 5|MIEEE. NERBME HY16F198B-L100.
EFEU Tray EE - M ERBRTERZI  BBERIERLEEEEEAS Tray.

SMSL:

BRHESRETS IPC/IJEDEC J-STD-020 HIfTE 0 48 T SE1T#
EmNTI - g2 - B X ERE 2% IPC/JEDEC J-STD-033 1TE#EIZ 4,
4 Green (RoHS & no CI/Br):

HYCON Em &% Green Product - 5 RoHS 5 UIKERZEMRE (Br<900ppm or Cl<900ppm or
(Br+Cl)<1500ppm)

© 2016-2021 HYCON Technology Corp DS-HY16F198B-V05_TC
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7.1. LQFP100 #tZ[E

76

&

&

- 75

25 -

+

Iy

a1

E1

26

D1

HY16F196B/HY16F197B/HY16F198B
21-bit ENOB ZAADC, 32-bit MCU & 64KB Flash
4X36~6X34 LCD Driver

50

AZ

VARIATIONS (ALL DIMENSIONS SHOWN IN MM)

SYMBOLS | MIN. | NOM. | MAX.
A — — 1.60
A1 005 | —— | 0.15
A2 1.35 | 1.40 1.45
b 0.17 | 0.20 | 0.27
c 0.08 | 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

© 2016-2021 HYCON Technology Corp
www.hycontek.com

Note: JEDEC MS-026 compliant
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Unit: mm

— GAGE PLANE

SEATING PLANE
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7.2. LQFP64 $1it[E

QNN
l% @ | t{f}fg‘w
TV TUTTIUTOO.

u

™

a —
< GAUGE PLANE—]

SEATING PLANE— —

A2

Al
-

VARIATIONS (ALL DIMENSIONS SHOWN IN MW}

SYMBOLS | MIN. NOM. | MAX.
A - - 1.60
Al 0.05 - 0.15
A2 1.35 1,40 1.45
b 013 | o.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

© 2016-2021 HYCON Technology Corp DS-HY16F198B-V05_TC
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7.3. LQFP80 $13t[E

Unit: mm

D1

0.25

o GAGE PLANE
=< SEATING PLANE

Al

SYMBOLS | MIN. | NOM. | MAX.
A —— — | 1.60
Al 005 | —— | 0.15
A2 1.35 | 140 | 1.45
b 013 | 0.18 | 0.23
009 | —— | 0.20

12.00 BSC

D1 10.00 BSC

E 12.00 BSC

E1 10.00 BSC

e 0.40 BSC
L 045 | 0.60 | 0.75

L1 1.00 REF
6 o | 35 | 7

Note:

1. All dimensions refer to JEDEC OUTLINE MS-026.

© 2016-2021 HYCON Technology Corp DS-HY16F198B-V05_TC
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7.4. QFN88(Typel)$iiZEl

HYGON

HYCON TECHNOLOGY

Unit: 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 0.15 | 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 0.20 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

© 2016-2021 HYCON Technology Corp
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QFNB88(Typel) Land Pattern Design Recommendations

n‘ 1100000000000000000000__,
| Duumummummumﬂu@
O

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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7.5. QFN88(Type2)$iiZ[El

Unit: mm

D2
67 88

Y UUUUUUUUUUUUUUUUUUUUUT
66 a1
= ]
/ -} d
= (e
PIN 1— =) =
MARK = =
= (@
= (|
[} (e
E2

E = =

=) = J
= (e
= (|
.} (e
= (|
[} (e
= [
[} (e
= (|

45 O 22
Lannannnnadnnnananannnn |
Al 44 I 23
K— e+\» F b# - L l.—
A3
— - 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

10.00 BSC

10.00 BSC
e 0.40 BSC
D2 5.45 5.60 5.75
E2 5.45 5.60 5.75
L 0.30 0.40 0.50
K 1.62 1.80 1.98

Note: All dimensions refer to JEDEC OUTLINE MO-220.
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QFNB88(Type2) Land Pattern Design Recommendations
Unit: mm

i

10.

A

70

JUU000OUUUOUIUT0000OUY

Note:

HYGON

HYCON TECHNOLOGY

JUUOUDIT0UIOUUTDUUDDL

Py
o
[EEN
o

Y

mmmum

0.40

i

00000007

1. Publication IPC-7351 is recommended for alternate designs

2. Unit : mm

J00000000000000000000

A

1.75

100 [Tees
L

0.20

3. http://www.hycontek.com/attachments/MSP/OJTI-HM-2013-002.pdf
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7.6. QFN68 f1#[E

Unit: mm
3 D «—D2—»
52 68
i UUuuUpguuuuyguuuuyuuyu
/‘ 51> 1
PIN 1— = -
MARK ™ (@ I
) (@
) (@
- (e
- [
E E2
o (e
) (@ J
- (e
- (e
- [
o (e
) (@
35[0 17
lnnnpnnghannannnnn |
34 18
<Al K— e‘« »] ‘« L
«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
K 1.35 1.45 1.55
Note: All dimensions refer to JEDEC OUTLINE MO-220.
Package Outline Drawing--- QFN 8x8 68
© 2016-2021 HYCON Technology Corp DS-HY16F198B-V05_TC
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QFN68 Land Pattern Design Recommendations

Unit: mm

8.70 7.10

JUI000UUI000uUUI0

Note:

1. Publication IPC-7351 is recommended for alternate designs

2. Unit: mm

HYGON

HYCON TECHNOLOGY

JUUOUUTDOUUIDUUULY

Y——R0.10

4.30

4.30

ﬂﬂﬂﬂﬂﬂ@ﬂﬂﬂﬂﬂﬂ

}

1.40

I

.

0.20

J00000000000a0o00

3. http://www.hycontek.com/wp-content/uploads/QFN DFN PCB.pdf
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(EDER S

PUNBIUARSZR B AR TS - MIRRSREF N AE It E R -

T =

CHI=EE

V01 ALL

P hR 8817

2017/2/13

V02 ALL

1. #FR PT3.2/PT3.3 MIfI8Y GPIO EAINEE, MU RIRE
AIO4/AIO5 $EEEINAE

2. VDDA # il 88 1F 715 15¢ B8 [BR R B3l A\ /80 L I (9N 1~10 uF
3. %Eﬁ 7.4 7§z 7.6 §HY Note.3 E4EE1ER
http://www.hycontek.com/wp-content/uploads/QFN_DFN_P
CB.pdf

2017/8/28

V03 ALL

1 GPIO _HIZEMH 75k {E1E% 85k
. {824 8-bit Resistance Ladder & 23 #R1& R AR 49L&

. 1E1E ADC #HEEEI(ADCLK E &% ADCK)
4. [B1€ PT3.2/PT3.3 MIiIAY GPIO B AIhEE, Mo LIARE!
R E A HALE AIO4/AI05 SL 81 PT3.2/PT3.3 E AINAE
5. #1& REFO &A% 2%nZE £ T IREEE
6. ¥iB# 7 ERAR VDDA Voltagel~4 FYE 723 152537 AP
7. FT1E Notel 52RB ADC Z= )& A 6 & PRI
8. B 1E Positive Reference Input &3 Negative Reference Input
B9 Min 2 Max &6 & 5 i

2018/5/23

V04 ALL
page6

1. ¥ri% HY16F198B-L080 EmItitE:
2. N0 Flash B3 ZRU4S M it

2019/5/17

V05 ALL

1. Timer B 5#EE R TBCLK {84 TBCK.
TMBCO/TMBC1/TMBC2 &4 4 TBCO/TBC1/TBC2,
ENTMB {£1E% TBEN,

2. Timer B2 &5 12[ER TBCLK 184 % TB2CK.

TMB2CO/TMB2C1/TMB2C2 184 &

TB2C0/TB2C1/TB2C2, ENTMB2 &% TB2EN

Timer C 5 12E#Y ENTMC {824 TCEN

CMP F1EEH1E ADCMP E 1723 15511

12C 7518 12CCK {E1E% 12CK

£ CMP E&i#T18 V12 £ Vaccy A&

12 QFN88(Type2):12L:7EH, [RYAAY QFN8S i A
QFN88(Typel).

N o s~ oW

2021/7/26
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