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Attention :

1. HYCON Technology Corp. reserves the right to change the content of this datasheet without further notice.

For most up-to-date information, please constantly visit our website: http://www.hycontek.com .

2. HYCON Technology Corp. is not responsible for problems caused by figures or application circuits narrated
herein whose related industrial properties belong to third parties.

3. Specifications of any HYCON Technology Corp. products detailed or contained herein stipulate the
performance, characteristics, and functions of the specified products in the independent state. We does no
guarantee of the performance, characteristics, and functions of the specified products as placed in the|
customer’s products or equipment. Constant and sufficient verification and evaluation is highly advised.

4. Please note the operating conditions of input voltage, output voltage and load current and ensure the IC
internal power consumption does not exceed that of package tolerance. HYCON Technology Corp.
assumes no responsibility for equipment failures that resulted from using products at values that exceed,
even momentarily, rated values listed in products specifications of HYCON products specified herein.

5. Notwithstanding this product has built-in ESD protection circuit, please do not exert excessive static

electricity to protection circuit.

6. Products specified or contained herein cannot be employed in applications which require extremely high
levels of reliability, such as device or equipment affecting the human body, health/medical equipments,
security systems, or any apparatus installed in aircrafts and other vehicles.

7. Despite the fact that HYCON Technology Corp. endeavors to enhance product quality as well as reliability in
every possible way, failure or malfunction of semiconductor products may happen. Hence, users are|
strongly recommended to comply with safety design including redundancy and fire-precaution equipment to|
prevent any accidents and fires that may follow.

8. Use of the information described herein for other purposes and/or reproduction or copying without the

permission of HYCON Technology Corp. is strictly prohibited

. _____________________________________________________________________________________________________________________________________________________________________________}
© 2014-2016 HYCON Technology Corp Preliminary DS-HY16F198-VO5_EN
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21-bit ENOB ZAADC, 32-bit MCU & 64KB Flash HVCQ"

4X36~6X34 LCD Driver

1. Features

Digital Circuit

° 32-bit MCU 1T Andes Core N801

® C Complier & User Friendly Development
Tools

2.2V to 3.6V operational voltage.

-40 to 85°C operational environment

Low power operation:

| MCU: 350uA/MIPS@3.3V

[ | Low speed mode: 10uA@17Khz & 3.3V
[ | Sleep mode: 2.5uA@3.3V

64K Byte Flash ROM

8K Byte SRAM

16-bit Timer A, Timer B(x2), Timer C

16-bit PWM controller

I°C/SPI/ UART(x2) communication Hardware
P

RTC Hardware IP

Low voltage detection/BOR circuit

32 programmable digital /0 ports

B 16 general propose digital /O ports

B 16 programmable digital I/O ports
multiplexed with LCD Segment

®  4x36 ~ 6x34 LCD Driver

B Support 1/3, 1/4, 1/5, 1/6 duty @ 1/3
bias mode
R-type, External VLCD Application
3.3V, 3.0V, 2.8V, or 2.6V internal charge
pump VLCD

© 2014-2016 HYCON Technology Corp
www.hycontek.com

HYCON TECHNOLOGY

Analog Circuit

®  An ultra low noise 24-bit SD ADC

B Down to 65nVrms input refer noise

B Conversion rate up to 350KSPS

B Input amplification gain up to 128

B Operation voltage 2.4V to 3.6V

External High Speed Oscillator Max 16MHz
External Low Speed Oscillator Mode 32768Hz
Internal High Speed Oscillator Max 16 MHz
Internal Low Speed Oscillator 35KHz

Power management
B Charge Pump regulation
B Build-in selectable VDDA voltage LDO
B 1.2V Band gap reference output
®  Aresistor ladders can be used as 8-bit
Resistance Ladder
B Programmable potentiometer
B Monotonic guarantee
®  Arail-to-rail operation amplifier
®  CMOS input, 1IMHz bandwidth
B Unit Gain Buffer, Integrator
B S/H circuit, software SAR ADC
B Can use as comparator
®  Multi-function Analog Comparator
B support touch key

®m  Low Voltage Detection

Preliminary DS-HY16F198-VO5_EN
page6
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Flash LCD
SRAM|XAADC Touch Key Charge| ISP Others:
art 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 4-6|30-28] v | v | QFneg |On€!IC(master and 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

refer to Chapter 8.

© 2014-2016 HYCON Technology Corp

www.hycontek.com
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2. Pin Definition
2.1. HY16F198 LQFP100 Pin Diagram

[75] [74] [73] [72] [72] [70] [e0] [es] [e7] [66] [6s] [e4] [63] [e2] [e1] [60] [s9] [ss] [s7] [s6] [s5] [54] [53] [s2] [s1]
T o o ® = ®» © ~ & o9 &§ ® % ®» © ~ & = 0 0 G ¢ G ¢ o
> & & £ E E E E E B E E E E E & &~ F
= = = = = = = = = = = = = = = 4o &
2 & &8 8 8 &8 & & 3 8 8 8 38 8 & ¥ @
6 0o © 0o O o o 0o 0o o O o o o o 2 2
IE PT8.0/SEG[18] PT3.0/AIO8 E‘
E PT7.7/SEG[17] PT3.L/DAO E
IE PT7.6/SEG[16] PT3.2/A04 E‘
IE PT7.5/SEG[15] PT3.3/AI05 E‘
E PT7.4/SEG[14] PT3.4/AI06 E‘
IE PT7.3/SEG[13] PT3.5/AI07 E
@ PT7.2/SEG[12] PT3.6/REFO E
@ PT7.1/SEG[11] PT3.7/0PO E‘
@ PT7.0/SEG[10] AIOO E
@ PT6.7/SEG[9] AIO1 E‘
@ PT6.6/SEG[S] Y 1 6 F 1 9 8 AIOZE‘
E PT6.5/SEG[7] I I AIO3 E‘
@ PT6.4/SEG[6] L Q F P 1 OO VDDA E‘
@ PT6.3/SEG(5] NC E‘
E PT6.2/SEG[4] NC E‘
E PT6.1/SEG(3] NC E‘
IE PT6.0/SEG(2] NC E‘
@ COMS/SEGI[1] NC E
E COM4/SEG[0] PTLO E‘
E coms PTL.1 E
g comz PTL.2 E‘
E com1 PTL3 E‘
IE COMO PTL4 E‘
@ VLCD PTL5 E‘
E VSs PTL6 E‘
— > 2
o ¥ 9 @ 8 % . L o L L 82 g I 2 ¥ T2 e o5
8 2 ¥ ¢ ¢ ¢ ¢ 5 b oy =z 2 F FE K E E E E E S K Z
Lt L] Lel v [s] Lo ] [e] [e] Lo] [or] [mn] [zt] [er] [sn] [st] [er] [an] [et] [e1] [oz] [nz] [ze] [ez] [ve] |s2]
Figure 2-1-1 HY16F198/HY16F198B LQFP100 Pin Diagram
I
© 2014-2016 HYCON Technology Corp Preliminary DS-HY16F198-VO5_EN
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(6] [65] [64] [e3] [e2] [on] [60] [s0] [s8] [57] [s6] [s8] [s¢] [s3] [s2] [51] [s0] [40] [48] [47] [e] [45]

2 2 ¥ 8 8§ § R § 8 @8R ERBEEER &g

Eog 2 2 2 2 2 2 8 2 2 8 @ R ¥ QR F @
E PT7.6/SEG[16] NC E‘
@ PT7.5/SEG([15] PT3.0/AI08 E
@ PT7.4/SEG[14] PT3.1/DAO E‘
E PT7.3/SEG[13] PT3.2/A104 E‘
E PT7.2/SEG[12] PT3.3/AI05 E
E PT7.1/SEG[11] PT3.4/AI06 E
E PT7.0/SEG[10] PT3.5/A107 E
E PT6.7/SEG(9] PT3.6/REFO E
E PT6.6/SEG(8] PT3.7/0PO E‘
E PT6.5/SEG[7] H Y 1 6 F 1 9 8 AIOD E
E PT6.4/SEG[6] AIO1 E‘
E PT6.3/SEG[5] Q I: N 088 AlO2 E
E PT6.2/SEG[4] AIO3 E
@ PT6.1/SEG3] VDDA E
E PT6.0/SEG(2] PTLO E‘
@ COMS/SEG[1] PTL.1 E
@ COM4/SEG[0] PTL2 E
@ coms PT13 E
@ com2 PTL4 E
[8] com PTLs [ 3]
E como PTL.6 E‘
g NC NC E‘

a & o - S

O %.sptsldsesbitidistdse
] el e Lo [s] Lo [e] [o] Le] [ox] [] [en] [ex] [s2] [sn] [ox] [n] [e] [ex] [oe] [32] [22]

Figure 2-1-2 HY16F198/HY16F198B QFN88 Diagram

- _— ————  — —— — —— —— —— —— — —— —
© 2014-2016 HYCON Technology Corp Preliminary DS-HY16F198-VO5_EN
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48| |47| |46| |45 |44| |43| |42]| |41| |40 |39| |38 |37| |36| |35] |34| |33

N ™ < n © ~ o - o 3] < n © ~ o —

s @ © © ® © 9 o o o o o o 2o o o

= = F = = = = = = = = = [ a0 o

& & & & & & & & & & & & & a £ &

2 o 8 ®» § b © K~ ¥ @ © 9 ¥ @ o= =

8§ 8§ & 8 & & & 8 8 8 6 &6 o o F b

© o o O O 0o 0o 0o O 0o o o o o 2 2

| | | w w w | i} | | i} | | i} Q O

%] n n @] @] @] (2] [2] @] (2] (2] (2] (2] (2] B)J %
PT8.1/SEG[19] PT3.0/AI08
PT8.0/SEG[18] PT3.1/DAO
PT7.7/SEG[17] PT3.2/AI04
PT7.6/SEG[16] PT3.3/AI05
PT7.5/SEG[15] PT3.4/A106
PT7.4/SEG[14] PT3.5/AI07
PT7.3/SEG[13] H Y 1 6 F 1 9 8 PT3.6/REFO
PT7.2/SEG[12] L F P 6 PT3.7/0PO
COMS/SEG[1] Q I AlO2
COMA4/SEGI0] AlO3
COM3 VDDA
com2 PT1.0
com1 PT1.1
COMO PT1.2
VLCD PTL13
VSs PT1.4

[ee]

i a 5 2 3

(o] — - —

O = %} a = = =

B ‘EIcJ > o o o

] o] o] oe] ee] 2] 2] ve] [se] [se] e Tae] Toe] o] o] o]

E ECK

~

2]

2]

™

E VDD3V

E PT2.7

E PT2.6

E PT25

E PT2.4
E PT2.3
E PT2.2

= pr21

E PT2.0

™
—
<
—
%}
—
©
—

[er] [ve] |2 [o7]

Figure 2-1-3 HY16F198/HY16F198B LQFP64 Diagram
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2.2. HY16F197 Series Pin Diagram
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o] o] o] oe] s ee] o] re] Tee] Toe] e Tae] o] Toe] s e

48] [47] [46] [45] [a4] [43] [42] [a1] [40] [30] [38] [a7] [36] [35] [as] [33]

4 § ® ¥ ®» © ~ o 9 o ® < ®w © ~ o9

[ee] ee] oo} foe] «© o] ee] o o (2] o (2] (2] o (2] o

B2 B B B B B 2 2 B 2 2 2 B B 2

g ¢ & & & & & & & & & & & & & §

2 8 8 8 &8 & &8 &8 8 &8 B 8 838 8 8 3%

6 @ @ O O O o o 0 O 0o o 0o o o 2

w w w w w w w w w w w w w w w Q

) ] %] ] (] %] [ ) ) ) 0] ] ) ] (] %
E PT8.0/SEG[18] SEG[35]/PT10.1
IE PT7.7/SEG[17] PT3.0/AI08
E PT7.6/SEG[16] PT3.2/A104
@ PT7.5/SEG[15] PT3.3/AI05
@ PT7.4/SEG[14] PT3.5/AI07
E PT7.3/SEG[13] PT3.6/REFO
IE PT7.2/SEG[12] H Y 1 6 F 1 9 7 PT3.7/0PO)
@ COMS/SEGI[1] AIO2
E COM4/SEG[0] L Q F P 64 AIO3
@coms VDDA
@comz PTLO
Ecom PTLL
Ecomo PTL2
@ VLCD PTL3
@ Vss PTL4
@ ECK PTL5

o ¢ B & 9 I

2 ¥ ¢ & 5 8 8 5 & FE B B E 8 E K

T T TeT Te  Te T To] To] Te T Te T Tl o] Tl T T T T

Figure 2-2-1 HY16F197 HY16F197B LQFP64 Pin Diagram
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[51] [s0] [49] [48] [47] [a6] [as] [4a] [43] [42] [41] [40] [30] [38] [57] [36] [3s]
<~ & ® N~ ®» © K~ o o4 «§ o % = © ~ o
N < BoE g g g g g g g g g g 2 =
£ & 2 2 & & & & & & & & 4 & & & §
¥ 3 8 ¥ N R § R 2K B 28 8 &8 g
o o 0 © o o O © ©o 0o 0o 0o 0o o 0o 0 F
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21-bit ENOB ZAADC, 32-bit MCU & 64KB Flash
4X36~6X34 LCD Driver

2.3. HY16F196 Series Pin Diagram
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HY16F198/HY16F198B
21-bit ENOB EAADC, 32-bit MCU & 64KB Flash

4X36~6X34 LCD Driver

2.4. Pin Description

2.4.1 HY16F19x and HY16F19xB Series
TYPE Definition : | = Digital Input. O = Digital Output. OD = Open-drain Output.
Al = Analog Input. AO = Analog Output. P = Power Connection.

HYGON

HYCON TECHNOLOGY

HY16F198-L100

HY16F197-L064

HY16F196-L064

Name Type | Pin Name Description
HY16F198B-100 | HY16F197B-L064 HY16F196B-L064
Embedded Debug Module (EDM)
ECK 1 64 64 DIO ECK Clock Input PIN. 100K Resistance to
VSS.
Embedded Debug Module (EDM)
EDIO 2 1 1 DIO EDIO Data Input/ Output PIN. 100K
Resistance to VSS.
Active Low Reset
RESET 4 2 2 DI RESET 100K Resistance to VDD3V, 100nF
Cap to VSS.
Power Input For System, 10uF Cap to
VDD3V 8 3 3 PI VDD3V
VSS.
Charge pump output 3.3V,
CP_O 9 4 4 PO CP_O
10uF Cap to VSS.
Charge Pump Capacitor High Voltage
CH 10 5 5 PIO CH Plate,
1uF Cap to CL
Charge Pump Capacitor Low Voltage
CL 11 6 6 PIO CL Plate,
1uF Cap to CH
CP_I Charge Pump Power Input,
CP_I 12 7 7 Pl
10uF Cap to VSS.
Digital Input/ Output Pin
10 PT2.7
High Speed Crystal XOUT ,2~16MHZ
XO | HS_XOuT
Interrupt Source INT 2.7
| INT2.7
TimerB2, PWMS3_4 Output Pin
e} PWM3_4
PT2.7 15 8 8 SPI Interface MOSI_4(Master output,
(0] MOSI_4
Slave input)
| RX2_4
EUART?2 Interface RX2_4
| TCI2_8
Timer C Capture Module PIN TCI2_8
10 SDA_8
12C Interface SDA_8
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HY16F198/HY16F198B
21-bit ENOB EAADC, 32-bit MCU & 64KB Flash

4X36~6X34 LCD Driver

HYGON

HYCON TECHNOLOGY

HY16F198-L100 | HY16F197-L064 HY16F196-L064
Name Type | Pin Name Description
HY16F198B-100 | HY16F197B-L064 HY16F196B-L064
Digital Input/ Output Pin
10 PT2.6
High Speed Crystal XIN ,2~16MHZ
Xl HS_XIN
Interrupt Source INT 2.6
| INT2.6
TimerB2, PWM2_4 Output Pin
(0] PWM2_4
PT2.6 16 9 9 SPI Interface MISO_4(Master input,
| MISO_4
Slave output)
10 TX2_4
EUART?2 Interface TX2_4
| TCI1_8
Timer C Capture Module PIN TCI1_8
10 SCL_8
12C Interface SCL_8
10 PT2.5 Digital Input/ Output Pin
X0 LS_XIN Low Speed Crystal XIN 32768HZ
| INT2.5 Interrupt Source INT 2.5
(0] PWM1_4 | TimerB, PWM1_4 Output Pin
PT2.5 17 10 10
| CK_4 SPI Interface CK_4
| RX_4 EUART Interface RX_4
| TCI2_7 Timer C Capture Module PIN TCI2_7
10 SDA_7 12C Interface SDA_7
10 PT2.4 Digital Input/ Output Pin
Xl LS_XOUT | Low Speed Crystal XOUT 32768HZ
| INT2.4 Interrupt Source INT 2.4
(@) PWMO_4 | TimerB, PWMO_4 Output Pin
PT2.4 18 11 11
| CS_ 4 SPI Interface CS_4
10 TX 4 EUART Interface TX_4
| TCI1_7 Timer C Capture Module PIN TCI1_7
10 SCL_7 12C Interface SCL_7
Digital Input/ Output Pin
10 PT2.3
Interrupt Source INT 2.3
| INT2.3
TimerB2, PWM3_3 Output Pin
(0] PWM3_3
SPI Interface MOSI_3(Master output,
o MOSI_3
PT2.3 19 - - Slave input)
| RX2_3
EUART2 Interface RX2_3
| TCI2_6
Timer C Capture Module PIN TCI2_6
10 SDA_6
12C Interface SDA_6
Al CL8
Comparator Analog Input CL8
10 PT2.2 Digital Input/ Output Pin
PT2.2 20 - -
| INT2.2 Interrupt Source INT 2.2
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HY16F198/HY16F198B
21-bit ENOB EAADC, 32-bit MCU & 64KB Flash

4X36~6X34 LCD Driver

HYGON

HYCON TECHNOLOGY

HY16F198-L100 | HY16F197-L064 HY16F196-L064
Name Type | Pin Name Description
HY16F198B-100 | HY16F197B-L064 HY16F196B-L064
(@) PWM2_3 | TimerB2, PWM2_3 Output Pin
| MISO_3 SPI Interface MISO_3(Master input,
10 TX2_3 Slave output)
| TCI1 6 EUART2 Interface TX2_3
10 SCL_6 Timer C Capture Module PIN TCI1_6
Al CL7 12C Interface SCL_6
Comparator Analog Input CL7
10 PT2.1 Digital Input/ Output Pin
| INT2.1 Interrupt Source INT 2.1
O PWM1_3 | TimerB, PWMZ1_3 Output Pin
| CK_3 SPI Interface CK_3
PT2.1 21 12 12
| RX_3 EUART Interface RX_3
| TCI2_5 Timer C Capture Module PIN TCI2_5
10 SDA 5 12C Interface SDA_5
Al CL6 Comparator Analog Input CL6
10 PT2.0 Digital Input/ Output Pin
| INT2.0 Interrupt Source INT 2.0
O PWMO_3 | TimerB, PWMO_3 Output Pin
| CS_3 SPI Interface CS_3
PT2.0 22 13 13
10 TX_3 EUART Interface TX_3
| TCI1_5 Timer C Capture Module PIN TCI1_5
10 SCL_5 12C Interface SCL_5
Al CL5 Comparator Analog Input CL5
Digital Power Supply output 1.8V, 1uF
vDD18 23 14 14 PI vDD18
Cap to VSS
Digital Input/ Output Pin
10 PT1.7
Comparator Output (Digital)
AO CMPO
Interrupt Source INT 1.7
| INT1.7
TimerB2, PWM3_2 Output Pin
(6] PWM3_2
PT1.7 24 15 15 SPI Interface MOSI_2(Master output,
(6] MOSI_2
Slave input)
| RX2_2
EUART2 Interface RX2_2
| TCI2_4
Timer C Capture Module PIN TCI2_4
10 SDA_4
12C Interface SDA_4
10 PT1.6 Digital Input/ Output Pin
PT1.6 26 16 16
| INT1.6 Interrupt Source INT 1.6
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HY16F198/HY16F198B

21-bit ENOB ZAADC, 32-bit MCU & 64KB Flash H Y &'"
4X36~6X34 LCD Driver HYCON TECHNOLOGY
HY16F198-L100 | HY16F197-L064 HY16F196-L064
Name Type | Pin Name Description
HY16F198B-100 | HY16F197B-L064 HY16F196B-L064
(@) PWM2_2 | TimerB2, PWM2_2 Output Pin
| MISO_2 SPI Interface MISO_2(Master input,
10 TX2_2 Slave output)
| TCI1_4 EUART2 Interface TX2_2
10 SCL_4 Timer C Capture Module PIN TCI1_4
Al CL4 12C Interface SCL_4
Comparator Analog Input CL4
10 PT1.5 Digital Input/ Output Pin
| INT1.5 Interrupt Source INT 1.5
O PWM1_2 | TimerB, PWM1_2 Output Pin
| CK_2 SPI Interface CK_2
PT1.5 27 17 17
| RX_2 EUART Interface RX_2
| TCI2_3 Timer C Capture Module PIN TCI2_3
10 SDA_3 12C Interface SDA_3
Al CL3 Comparator Analog Input CL3
10 PT1.4 Digital Input/ Output Pin
| INT1.4 Interrupt Source INT 1.4
O PWMO_2 | TimerB, PWMO_2 Output Pin
| CS_2 SPI Interface CS_2
PT1.4 28 18 18
10 TX_2 EUART Interface TX_2
| TCI1_3 Timer C Capture Module PIN TCI1_3
10 SCL_3 12C Interface SCL_3
Al CL2 Comparator Analog Input CL2
Digital Input/ Output Pin
10 PT1.3
Interrupt Source INT1.3
| INT1.3
TimerB2, PWM3_1 Output Pin
o} PWM3_1
SPI Interface MOSI_1(Master output,
(6] MOSI_1
PT1.3 29 19 19 Slave input)
| RX2_1
EUART2 Interface RX2_1
| TCI2_2
Timer C Capture Module PIN TCI2_2
10 SDA_2
12C Interface SDA_2
Al CL1
Comparator Analog Input CL1
10 PT1.2 Digital Input/ Output Pin
| INT1.2 Interrupt Source INT 1.2
PT1.2 30 20 -
(@) PWM2_1 | TimerB2, PWM2_1 Output Pin
| MISO_1 SPI Interface MISO_1(Master input,
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HY16F198/HY16F198B
21-bit ENOB EAADC, 32-bit MCU & 64KB Flash

4X36~6X34 LCD Driver

HYGON

HYCON TECHNOLOGY

HY16F198-L100 | HY16F197-L064 HY16F196-L064
Name Type | Pin Name Description
HY16F198B-100 | HY16F197B-L064 HY16F196B-L064
10 TX2_1 Slave output)
| TCI1_ 2 EUART2 Interface TX2_1
10 SCL_2 Timer C Capture Module PIN TCI1_2
Al CH3 12C Interface SCL_2
Comparator Analog Input CH3
10 PT1.1 Digital Input/ Output Pin
| INT1.1 Interrupt Source INT 1.1
O PWM1_1 | TimerB, PWMZ1_1 Output Pin
| CK_ 1 SPI Interface CK_1
PT1.1 31 21 -
| RX_1 EUART Interface RX_1
| TCI2_1 Timer C Capture Module PIN TCI2_1
10 SDA 1 12C Interface SDA_1
Al CH2 Comparator Analog Input CH2
10 PT1.0 Digital Input/ Output Pin
| INT1.0 Interrupt Source INT 1.0
O PWMO_1 | TimerB, PWMO_1 Output Pin
| CS_1 SPI Interface CS_1
PT1.0 32 22 20
10 TX_1 EUART Interface TX_1
| TCI1_1 Timer C Capture Module PIN TCI1_1
10 SCL_1 12C Interface SCL_1
Al CH1 Comparator Analog Input CH1
Analog Power Supply, LDO Output, or
VDDA 38 23 21 PIO VDDA
Analog Power Input , 1uF Cap to VSS.
AlO3 39 24 22 Al AIO3 ADC Analog Input Signal Port AIO3
AlO2 40 25 23 Al AlO2 ADC Analog Input Signal Port AlO2
AlO1 41 - 24 Al AlO1 ADC Analog Input Signal Port AIO1
AIOO0 42 - 25 Al AIOO0 ADC Analog Input Signal Port AIOO
10 PT3.7 Digital Input/ Output Pin
PT3.7 43 26 26
AO OPO Rail-to-rail OPAMP Analog Output Pin
Digital Input/ Output Pin
10 PT3.6
PT3.6 44 27 27 Reference Voltage output 1.2V, 0.1uF
PIO REFO
Cap to VSS.
10 PT3.5 Digital Input/ Output Pin
PT3.5 45 28 28
Al AlO7 ADC Analog Input Signal Port AIO7
PT3.4 46 - 29 10 PT3.4 Digital Input/ Output Pin
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HY16F198/HY16F198B
21-bit ENOB EAADC, 32-bit MCU & 64KB Flash

4X36~6X34 LCD Driver

HYGON

HYCON TECHNOLOGY

HY16F198-L100

HY16F197-L064

HY16F196-L064

Name Type | Pin Name Description
HY16F198B-100 | HY16F197B-L064 HY16F196B-L064
Al AlO6 ADC Analog Input Signal Port AIO6
10 PT3.3 Digital Input/ Output Pin
PT3.3 47 29 30
Al AlO5 ADC Analog Input Signal Port AIO5
10 PT3.2 Digital Input/ Output Pin
PT3.2 48 30 31
Al AlO4 ADC Analog Input Signal Port AlO4
10 PT3.1 Digital Input/ Output Pin
PT3.1 49 - 32 AO OPO2 Rail-to-rail OPAMP Digital Output Pin
AO DAO 8-BIT Resistance Ladders Output Pin
10 PT3.0 Digital Input/ Output Pin
PT3.0 50 31 33 AO OPO1 Rail-to-rail OPAMP Digital Output Pin
Al AlO8 ADC Analog Input Signal Port AIO8
10 PT10.1 Digital Input/ Output Pin
SEG35 58 32 -
AO SEG35 LCD Segment Output
10 PT10.0 Digital Input/ Output Pin
SEG34 59 33 -
AO SEG34 LCD Segment Output
Digital Input/ Output Pin
10 PT9.7
LCD Segment Output
AO SEG33
TimerB2, PWM3_8 Output Pin
SEG33 60 34 34 o} PWM3_8
SPI Interface MOSI_8(Master output,
o} MOSI_8
Slave input)
| RX2_8
EUART2 Interface RX2_8
Digital Input/ Output Pin
10 PT9.6
LCD Segment Output
AO SEG32
TimerB2, PWM2_8 Output Pin
SEG32 61 35 35 e} PWM2_8
SPI Interface MISO_8(Master input,
e} MISO_8
Slave output)
| TX2_8
EUART2 Interface TX2_8
10 PT9.5 Digital Input/ Output Pin
AO SEG31 LCD Segment Output
SEG31 62 36 36 PWM1_8 | TimerB, PWM1_8 Output Pin
O CK_8 SPI Interface CK_8
| RX_8 EUART Interface RX_8
10 PT9.4 Digital Input/ Output Pin
SEG30 63 37 37 AO SEG30 LCD Segment Output
(0] PWMO_8 | TimerB, PWMO_8 Output Pin
© 2014-2016 HYCON Technology Corp Preliminary DS-HY16F198-V0O5_EN

www.hycontek.com

page20



HY16F198/HY16F198B
21-bit ENOB EAADC, 32-bit MCU & 64KB Flash

4X36~6X34 LCD Driver

HYGON

HYCON TECHNOLOGY

HY16F198-L100

HY16F197-L064

HY16F196-L064

Name Type | Pin Name Description
HY16F198B-100 | HY16F197B-L064 HY16F196B-L064
(@) CS_8 SPI Interface CS_8
| TX_8 EUART Interface TX_8
Digital Input/ Output Pin
10 PT9.3
LCD Segment Output
AO SEG29
TimerB2, PWM3_7 Output Pin
SEG29 64 38 38 (0] PWM3_7
SPI Interface MOSI_7(Master output,
(0] MOSI_7
Slave input)
| RX2_7
EUART2 Interface RX2_7
Digital Input/ Output Pin
10 PT9.2
LCD Segment Output
AO SEG28
TimerB2, PWM2_7 Output Pin
SEG28 65 39 39 (0] PWM2_7
SPI Interface MISO_7(Master input,
o} MISO_7
Slave output)
| TX2_7
EUART2 Interface TX2_7
10 PT9.1 Digital Input/ Output Pin
AO SEG27 LCD Segment Output
SEG27 66 40 40 (0] PWM1_7 | TimerB, PWM1_7 Output Pin
(@) CK_7 SPI Interface CK_7
| RX_7 EUART Interface RX_7
10 PT9.0 Digital Input/ Output Pin
AO SEG26 LCD Segment Output
SEG26 67 41 41 o PWMO_7 | TimerB, PWMO0_7 Output Pin
(@) CS_ 7 SPI Interface CS_7
| TX_7 EUART Interface TX_7
Digital Input/ Output Pin
10 PT8.7
LCD Segment Output Pin
AO SEG25
TimerB2, PWM3_6 Output
(0] PWM3_6
SEG25 68 42 42 SPI Interface MOSI_6(Master output,
(6] MOSI_6
Slave input)
| RX2_6
EUART2 Interface RX2_6
[ TCI3_8
Timer B2 Clock Trigger PIN TCI3_8
10 PT8.6 Digital Input/ Output Pin
AO SEG24 LCD Segment Output
SEG24 69 43 43 PWM2_6 | TimerB2, PWM2_6 Output Pin
(@) MISO_6 SPI Interface MISO_6(Master input,
| TX2_6 Slave output)
© 2014-2016 HYCON Technology Corp Preliminary DS-HY16F198-VO5_EN

www.hycontek.com

page21



HY16F198/HY16F198B
21-bit ENOB EAADC, 32-bit MCU & 64KB Flash

4X36~6X34 LCD Driver

HYGON

HYCON TECHNOLOGY

HY16F198-L100

HY16F197-L064

HY16F196-L064

Name Type | Pin Name Description
HY16F198B-100 | HY16F197B-L064 HY16F196B-L064
EUART2 Interface TX2_6
10 PT8.5 Digital Input/ Output Pin
AO SEG23 LCD Segment Output
O PWM1_6 | TimerB, PWM1_6 Output Pin
SEG23 70 44 44
CK_6 SPI Interface CK_6
| RX_6 EUART Interface RX_6
| TCI3_7 Timer B2 Clock Trigger PIN TCI3_7
10 PT8.4 Digital Input/ Output Pin
AO SEG22 LCD Segment Output
SEG22 71 45 45 (0] PWMO_6 | TimerB, PWMO_6 Output Pin
O CS_6 SPI Interface CS_6
| TX_6 EUART Interface TX_6
Digital Input/ Output Pin
10 PT8.3
LCD Segment Output
AO SEG21
TimerB2, PWMS3_5 Output Pin
(0] PWM3_5
SEG21 72 46 46 SPI Interface MOSI_5(Master output,
o MOSI_5
Slave input)
| RX2_5
EUART2 Interface RX2_5
| TCI3_6
Timer B2 Clock Trigger PIN TCI3_6
Digital Input/ Output Pin
10 PT8.2
LCD Segment Output
AO SEG20
TimerB2, PWM2_5 Output Pin
SEG20 73 47 47 (6] PWM2_5
SPI Interface MISO_5(Master input,
(6] MISO_5
Slave output)
| TX2_5
EUART2 Interface TX2_5
10 PT8.1 Digital Input/ Output Pin
AO SEG19 LCD Segment Output
o PWM1_5 | TimerB, PWM1_5 Output Pin
SEG19 74 48 48
e} CK_5 SPI Interface CK_5
| RX_5 EUART Interface RX_5
| TCI3_5 Timer B2 Clock Trigger PIN TCI3_5
VPP 75 - - PI VPP Reserve (can’t connect to any pin)
10 PT8.0 Digital Input/ Output Pin
SEG18 76 49 49 AO SEG18 LCD Segment Output
O PWMO_5 | TimerB, PWMO_5 Qutput
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HY16F198/HY16F198B
21-bit ENOB EAADC, 32-bit MCU & 64KB Flash

4X36~6X34 LCD Driver

HYGON

HYCON TECHNOLOGY

HY16F198-L100

HY16F197-L064

HY16F196-L064

Name Type | Pin Name Description
HY16F198B-100 | HY16F197B-L064 HY16F196B-L064
(@) CS 5 SPI Interface CS_5
| TX 5 EUART Interface TX_5
10 PT7.7 Digital Input/ Output Pin
SEG17 77 50 50 AO SEG17 LCD Segment Output
| TCI3 4 Timer B2 Clock Trigger PIN TCI3_4
10 PT7.6 Digital Input/ Output Pin
SEG16 78 51 51
AO SEG16 LCD Segment Output
10 PT7.5 Digital Input/ Output Pin
SEG15 79 52 52 AO SEG15 LCD Segment Output
| TCI3_3 Timer B2 Clock Trigger PIN TCI3_3
10 PT7.4 Digital Input/ Output Pin
SEG14 80 53 53
AO SEG14 LCD Segment Output
10 PT7.3 Digital Input/ Output Pin
SEG13 81 54 54 AO SEG13 LCD Segment Output
| TCI3_2 Timer B2 Clock Trigger PIN TCI3_2
10 PT7.2 Digital Input/ Output Pin
SEG12 82 55 55
AO SEG12 LCD Segment Output
10 PT7.1 Digital Input/ Output Pin
SEG11 83 - - AO SEG11 LCD Segment Output
| TCI3_1 Timer B2 Clock Trigger PIN TCI3_1
10 PT7.0 Digital Input/ Output Pin
SEG10 84 - -
AO SEG10 LCD Segment Output
10 PT6.7 Digital Input/ Output Pin
SEG9 85 - -
AO SEG9 LCD Segment Output
10 PT6.6 Digital Input/ Output Pin
SEG8 86 - -
AO SEG8 LCD Segment Output
10 PT6.5 Digital Input/ Output Pin
SEG7 87 - -
AO SEG7 LCD Segment Output
10 PT6.4 Digital Input/ Output Pin
SEG6 88 - -
AO SEG6 LCD Segment Output
10 PT6.3 Digital Input/ Output Pin
SEG5 89 - -
AO SEG5 LCD Segment Output
10 PT6.2 Digital Input/ Output Pin
SEG4 90 - -
AO SEG4 LCD Segment Output
SEG3 91 - - 10 PT6.1 Digital Input/ Output Pin
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HY16F198/HY16F198B
21-bit ENOB EAADC, 32-bit MCU & 64KB Flash

4X36~6X34 LCD Driver

HYGON

HYCON TECHNOLOGY

HY16F198-L100 HY16F197-L064 HY16F196-L064
Name Type | Pin Name Description
HY16F198B-100 | HY16F197B-L064 HY16F196B-L064
AO SEG3 LCD Segment Output
10 PT6.0 Digital Input/ Output Pin
SEG2 92 - -
AO SEG2 LCD Segment Output
10 PT10.3 Digital Input/ Output Pin
SEG1 93 56 56 AO SEG1 LCD Segment Output
AO COM5 LCD Common Output
10 PT10.2 Digital Input/ Output Pin
SEGO 94 57 57 AO SEGO LCD Segment Output
AO COM4 LCD Common Output
COM3 95 58 58 AO COoM3 LCD Common Output
COoM2 96 59 59 AO COM2 LCD Common Output
COM1 97 60 60 AO CoM1 LCD Common Output
COMO 98 61 61 AO COMO LCD Common Output
LCD Power Supply Output, or Power
VLCD 99 62 62 PIO VLCD Supply Input,
10uF Cap to VSS.
VSS 100 63 63 PI VSS System Power Ground
Others - - - - NC Not Connect

Table 2-1 HY16F198/198B/197/197B/196/196B Pin definition and description
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2.4.2 GPIO Port Function Configuration
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Function INT | Timer C Capture | Special Function SPI I’C |UART| AIP Analog | Timer B/B2 PWM
Output Priority I/P 1P 0 1 2 3 4 5 6

PT1.0 INTL1.0 TCl1_1 CS 1 |scL 1| Tx1 CH1 PWMO_1
PT1.1 INT1.1 TCI2 1 CK 1 |SDA 1| Rx 1 CH2 PWM1_1
PT1.2 INT1.2 TCI1 2 MISO 1|SCL 2 |Tx2_1 CH3 PWM2_1
PT1.3 INT1.3 TCI2_2 MOSI_1|SDA_2 |Rx2_1 cL1 PWM3_1
PT1.4 INT1.4 TCl1 3 CS_2 [sCL 3| Tx. 2 cL2 PWMO_2
PTL5 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 TCl2_4 MOSI_2 | SDA_4 | Rx2_2 | CMPO PWM3_2
PT2.0 INT2.0 TCI1_5 CS_3 [SCL_5| Tx_3 CL5 PWMO0_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 TCI1 7 LS_XOuT CS 4 |SCL_7| Tx 4 PWMO_4
PT2.5 INT2.5 TCI2_7 LS_XIN CK 4 |SDA 7| Rx 4 PWM1_4
PT2.6 INT2.6 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 AlO7
PT3.6 REFO
PT3.7 OPO
RESET RESET
AlOO AlIOO
AlO1 AlO1
AlO2 AlO2
AlO3 AlO3
COMO COM O
COM1 COM 1
COM2 COM 2
COM3 COM 3
PT10.2 COM 4/SEG 0
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PT10.3 COM 5/SEG 1

PT6.0 SEG 2

PT6.1 SEG 3

PT6.2 SEG 4

PT6.3 SEG5

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 PWM1_5
PT8.2 SEG 20 MISO_5 T*x2_5 PWM2_5
PT8.3 TCI3 6 SEG 21 MOSI_5 Rx2_5 PWM3_5
PT8.4 SEG 22 CS. 6 Tx_ 6 PWMO_6
PT8.5 TCI3_7 SEG 23 CK_6 RX_6 PWM1_6
PT8.6 SEG 24 MISO_6 T*2_6 PWM2_6
PT8.7 TCI3_8 SEG 25 MOSI_6 Rx2_6 PWM3_6
PT9.0 SEG 26 cs_ 7 T 7 PWMO_7
PT9.1 SEG 27 CK_7 Rx_7 PWM1_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 PWM1_8
PT9.6 SEG 32 MISO_8 Tx2_8 PWM2_8
PT9.7 SEG 33 MOSI_8 Rx2_8 PWM3_8
PT10.0 SEG 34

PT10.1 SEG 35

- _— ————  — —— — —— —— —— —— — —— —
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3. Application Circuit
3.1. Bridge Sensor

como| |
comi|
comz| ||

l~10u-FL_|:VLCD

e

1‘10“_':,_—[ VDD18

HY16F198

VDD3V

REFN REFP

EI—'

1~10u

AlO3 AlO2

||-'-I

EDIOj—/\_/\/\,_

100k

VD3V VSS H ECK| A\

n 100k

= |© & =
100K L’J
lOOnFJ‘
Figure 3-1 Bridge Sensor Circuit
© 2014-2016 HYCON Technology Corp Preliminary DS-HY16F198-VO5_EN

www.hycontek.com page27



HY16F198/HY16F198B

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

3.2. Blood Pressure Sensor

como| |
comi| ||

1~10uk \VLCD

-

VDD18

!

1~10uf]

—

1~10uF vDD3V

CcP O

min

CH
1uF

VBAT CcL

1 er
[}

—@EEVSS

VDD3V —L

100K

RESET

HYGON
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® o d9 o ™ < 0
= 0O 0 0 O O V]
O W W w w o o
O n »u »u n 0 e

AlO3
AlO2

AlO1

HY16F198 AlOO
AIOL  \ppA
AlIO3 AlO2

EDIO
ECK

o

— o

-

o o

100nF

VBAT
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3.3. Electrochemical Sensor

1~10ukE

e

1~10u

B

.||—|

1~10u

B

Il

VDD3V

100K

|__, /\_|

!

.|}—ﬁ

como| |
C0M1j\
COM2 j\

SEG35| N

HYGON
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ECK

| RESET

100nF

Figure 3-3 Electrochemical Sensor Circuit
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3.4. Touch Key Sensor

COMO j\

SEGO j\

SEG1 j\

SEG2 j\
SEG3 j\ m g

N

N

N

SEG35[ N

=4 o o
= = =
o] @]
O o ©O

1~10uf \VLCD CL1

CPDA  CPDM

!

I

1-10u vDD18 | unt

|

VDD3V ENCMP

1~10

AR i

100k

. ECK

VDD3V
100k

ik UL

100K

100nE 100nF

| HH—~—0
.”—ﬁ
H | ReSET
=+ | PTLO

Figure 3-4 Touch Key Sensor Circuit
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3.5. 3-in-1 Blood Glucose Meter

SEG[28]/PT9.2 :‘_/
SEG[29]/PT9.3 :‘—/
SEG[301/PT9.4 :‘—/
SEG[3L)/PT9.5 :‘—/
SEG[32]/PT9.6 :‘—/

SEG[33]/PT9.7 :‘—/

PT3.0/AI08 :]1
EETE
5 0
O
oy
o
oy
@;n

SEG[19]/PT8.1 :‘—/
SEG[20]/PT8.2 :‘—/
SEG[21)/PT8.3 :‘—/
SEG[22]/PT8.4 :‘—/
SEG[23)/PT8.5 :‘—/
secl4pTes| ||
SEG[25]/PT8.7 :‘—/
SEG[26]/PT9.0 :‘—/
SEG[27]/PT9.1 :‘—/

PT8.0/SEG[18] PT3.1/DAO

Calibration

PT7.7/SEG[17] PT3.2/A104

>
=

PT7.6/SEG[16] PT3.3/A105

PT7.5/SEG[15] PT3.4/A106

2

Rinn

PT7.4/SEG[14] PT3.5/A107

PT7.3/SEG[13] PT3.6/REFO

PT7.2/SEG[12] H Y 1 6 F 1 9 6 PT3.7/0PO| ‘5 A
R9

COMS/SEG[1] AlOO strip
[3in1]

COM4/SEG[0] AlO1
coms AlO2 Az

com2 AlO3

rly

COM1 VDDA

g

COomo PT1.0

VLCD PT1.3

j

S

leﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

VSSs PT1.4

@
=
i aQ
[a)
>
100K
100K 5
8
8 32768
@
- D I

UART[TX]

1|
m
Q
<

PT15

'

UARTIRX]

100K

O
EDIO
RESET
VDD3V
PT2.5
PT2.4

D—l: PT2.7

— 100nF

10M

Figure 3-5 3-in-1 Blood Glucose Meter Circuit

EEPROM[SDA]D—I: PT1.7
EEPROM[SCL] D—l: PT1.6
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4. Function Outline

4.1. Internal Block Diagram

-

UART *2 32-bit SPI 12C
Hardware TlmerA/B/C
RTC Clock System TimerB2
4ch PWM
2KB~8KB Debug
SRAM Module
N801
32-bit MCU
16KB~64KB Power
Flash Management
Reset Control Rail-to-Rail
Watch Dog Bandgap OPAMP
Low Noise . Analog
PGA 24-bit ADC Comparator
4*36 LCD 8-bit Resistance ch P
Controller Ladder arge Fump

Figure 4-1 HY16F198 Internal Block Diagram
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4.2. Building Block Diagram

To AICE
2-wire JATG

EDM

32-bit N801 Core

SRAM

Boost ROM
4 A
A
Flash ROM Instruction | | Load/Store .
*® Fetch Unit
4 A A
A 4 v
Bus Interface Unit
A
A4 APB
4 A . ;
A y , \
Digital Analog Sensor Communication
P IP P P

4.3. Related Description and Supporting Document

File Name
UG-HY16F198
APD-HY16IDE0Q7
APD-HY16IDE005

APD-HY16IDE0OO8
APD-HY16IDEOO1
APD-HY16IDE0O09
APD-HY16IDE0O06

Description

HY16F19 User Guide
HY16F19X C Library Manual
HY16F19X C Compile operation description

HY16F19X IP User Manual
HY16F Series IDE Software User Manual/ HY16F Series Device setup file
HY16F Series IDE Hardware User Manual
HY16F Series Writer kit User Manual
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4.4. Clock System Network

ENOHS
+ CKHS
[ HSXT
2-16MHz 3| i ] HsxT
HS_CK
ENHAO —»| HSRC _,70
HAO[L:0] —»| 2/4/1016 — HSRC
HAOTR[7:0]—»| MHz
0
ENOLS 1
v CKLS
™ LsxT
32.768KHz= 32.768KHz[ 1 LSXT 1
LSRC Tsrc | LS_CK
35KHz
ENRTCK
RTCK
Pre-scale RTC
ENSD SPCD[2:0]
Pre-scale
apck —| 124, S| spi
~2048
I2CEn  CRGJ7:0]
12C
APCK — Pre-scale 12C
TUCKS ENUD UACD[3:0]
HSXT>—0 Pre-scale |URCK
1,2,4,~128 UART
HSRC —[1 il
TU2CKS ENu2D UA2CD([3:0]
HSX 0 Pre-scale |UR2CK]
1,2,4,~128 UART2
HSRC —[1 il
IOCKS  10cD[3:0]
HS_CK—0 Pre-scale | IOCK
1,2,4,~16384 GPIO
LS_Ck—1 il
© 2014-2016 HYCON Technology Corp Preliminary
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¥ MCCK
» CPU
Pre-scale | |
1,2
» APB
APCK
ENACD ADCDI[1:0]
Pre-scale | ADCK
HS_CK— 6.12,30.60 » ADC
ENADC
ADCK
0 Pre-scale [CHPCK| Charge
ADCKol, 4 Pump
(internal used only)
ENWDT
Pre-scale |WDC
Lsrc — Toae » WDT
HS_CK—0 Pre-scale | TACK | -
— e » Timer A
LS ck—1
|~
T'V'iKS ENTD TMCDI[1:0]
+ + Timer B
HS_CK—o | | Pre-scale | TBCK
Ls_ck—1 1248 1.
- |~ Timer C
TM2CKS ENT2D TM2CD[1:0]
HS_CK—0 - TB2CK| .
P;ezs:%le » Timer B2
Ls_ck—1 Gl
LCKS  LcpE LCDO
Pre-scale » LCD
HS_ck—1
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4.5. Power System Network

1uF 10pF 10pF 10uF
b D
CL| CH CP_I CP_O VDD3V VLCD
{ ] { }
ENb_C
=)
CP_CLK—> charge Pump + Regulator LCD_CLK—> | CD Charge VDD18
g(cp oFi. 3 3V%] EN_LCD_CP > Pump Regulator _[

EN_CP— - = LCDV<1:0>—> (2.6/2.8/3.0/3.3) wr
T

EN_BGR —| r VDDA

EN_VDDA<LO>—{ 4/;’?/2’3/3 . (]
SEL_VDDA<1:0>—{ (3:4/2.7/3.0/3.3) L_ 1F
BGR EN_REFO
VDDA REFO
EN VCM EN_REFO—»REF —— }j
0.1uF
ADC common 1 ~ EN_VCM
voltage 0 S % T
T VSS
PT3.6_ENI
REFO _| 3.6 (]
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4.6. 24-bit ZAADC Network
INP

INP

DCSET[3:0] ADGN[1:0]
ADCLK
FRb
 ENAD .~ CFRST
OSR
ADFDR ﬁ
VVVYVYY ;
ft}l’. ADGN x1,2,3,4
<9 1bit | Comb | 32bit _
0 ﬂ 2 order ¥ AAD Filter? ——— ADCOI[31:0]
< VREF x 0.5,1
VRSHR
REFP| 7  |REFN
OPOI
INN
TSN1 0110
TSNO 0111 VRPS[1:0] — «4— VRNS[1:0]
DAO 1000 5 :
VSS ﬂ \V2 AN /A Py v AN\ /A )
1010 D {11 ] R s | &
D |oflo| O s |2fl°] @
1101
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4.7. Rail to Rail OPAMP Network

AIQ2 y—O0PPSOl_~ PT3IE[7] esp
AlO4 OPPS[1 i OPO i —W
DAO OPPS[2l .~ | |
******* ‘ OPOE
REFO_| —FEsiEl—"— —— OPDEN
AlO5 OoPPSIl_ ~_ | | OPDFR OPDR
AO6 oPPS[5] [~ | ENOP

AlO7 OPPS[6 E:,,_}_ K OPOI
R2ROP
AIO3 H—OeNsIO 71 /

AIO5 »—oPNsiil 7
DAO ﬂﬁh_/ _,_ OPCS
OPO| OPNSJ3] [: 7777 } OPOI
OPO —ORsi—"—— opPoC —|
OPOC —QRNsBlL_~_| | 10pF VSS
AlO2 OPNSI6 :"" |
| AIQ8 H—OPNSI +
© 2014-2016 HYCON Technology Corp Preliminary DS-HY16F198-VO5_EN

www.hycontek.com page37



HY16F198/HY16F198B
21-bit ENOB EAADC, 32-bit MCU & 64KB Flash

4X36~6X34 LCD Driver

4.8. 8-bit Resistance Ladder Network

DAPS<2:0>

ENDA

HYGON

HYCON TECHNOLOGY

Reserved ——

DANSI[2:0]

© 2014-2016 HYCON Technology Corp
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DA_Vrefp
DABIT[7:0]
= DAOE Internal
= DAO
:%/ 256 PT3.1
188K ; £ Mux DAO
DABIT[7:0] DABIT
0X00 1/256
DA_Vrefn
0X01 2/256
L J L 2
L J L J
L J L J
OXFE 254/256
OXFF 255/256
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4.9. Analog Comparator Network

CPCLS[2:0]
CPRLH
Hysteresis pemeeeees, .
CPDM | CMPO Divider CL1 = R
0000 X CPDA[3:0]
0001 1 CPDA[3:1],1 CL2 ENCLIN
0001 0 CPDA[3:1],0
...... 0010 1 CPDA[S‘Z][,LC:‘DA[O] CL3 N | TBCK
' - on-overlap
: CPRH 2: 0 0010 0 CPDA[3:2],0,CPDA[0] CcL4 4_
— [2:0] 0011 1 CPDA[3:2],11 Clock Gen
s 0011 0 CPDA[3:2],00 CL5
-------- CL7
22.5R CL8
ENCMP
16
ya
7
R_DA 1
CPRL = 20R
+
T 2uS
CMPHS
CPPS[1:0]
. _____________________________________________________________________________________________________________________________________________________________________________}
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4.10.Watch Dog Timer Network

CWDT() Clear Counter WDTP[2:0]
Reset Signal
Fwot \/
ENWDT — Set TO on Overflow
WDCK — —— WDT
Programmable Scaler
WDTP[2:0] WDT_Scalar[14:0] Non-mask-able
Interrupt
000 FWT/2
001 FWT/8
010 FWT/32
011 FWT/128 WDT Interrupt
O
100 FWT/512
101 FWT/2048
IDLE()
110 FWT/8192
111 FWT/32768

- _— ————  — —— — —— —— —— —— — —— —
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4.11.Timer A Network

ENTA TMAR STOP
Sleep()

TACLR  TMAS[3:0]

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

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

0000 TACK/2 1000 TACK/512

0001 TACK/4 1001 TACK/1024

0010 TACK/8 1010 TACK/2048

0011 TACK/16 1011 TACK/4096

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

TBRST ENTMB
B I LE O L L LR L e P O ERERE PP OEEY
N .
¢ | TMBRI15:8] TMBR[7:0] | H

.
' TMB '
H Interrupt ¢
.
' Comparator i—»:
.
' f f ? TMBIF
H '
.
! TMBCO[15:0] | H
N .
: 1 :
H TMBC1[15:0] | :
.
— ‘
O TMBC2[15:0] | H
' ‘

CMPO 0L
OPOD 10::

CPI1

1Ll

TCI1

000
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PTCTC[2:0]

001
010 @
011 ‘¢Hi!!il
100 @
13 101 41iialil
110
111 ‘1Hi2!il

MOMDI[2:0]

PWMA =200

PWMB =221
PWMC =21
PWMD —221
PWME —222
PWMF —20L 4
PWMG 210

PWMG ==

PWMA =222

PWMB =22
PWMC =2
PWMD =221
PWME —222
PWMF 121
PWMG =22

PWMG —2144

Preliminary

O0PMR

PTPWOE
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O1PMR

PWM1] 1

PTPWI1E

S

PTPW[2:0]

A PTLO>
T S
2>
-
= P1s>
-
-
-
PTPW[2:0]

0 pria

PT1.5
PT2.1
PT2.5
PT8.1
PT8.5
PT9.1
PT9.5

;

001

i

010

i

011

;

100

;

101

:

110

;

111

:
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4.13. Timer C Network

HYGON
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EN TMC
CMPO —0 i
OPOD oL TimerC 1y[y | ™corF .
Frequency > TCRO[15:0]
10 ..
LS_CK CPIL1 Divider OM yy
TCI1 L T
CP1PSJ[3:0] CpPi1P TMBR[15:0]
CPSS
CPI1S[1:0]
> 1 lm TMCLIF y
TCR1[15:0]
TCI2 —»{ O OM
PTCTC[2:0] i PTCTC[2:0] l CPI2P
- 20
001 -PT1.3 001
011
PT1.6 011
- 100 P TCI1 —pp-TCI2
—
CP1PS[3:0]| CPI1 Divider |[CP1PS[3:0]| CPI1 Divider
0000 CPI1/1 1000 CPI11/256
0001 CPI1/2 1001 CPI1/512
0010 CPI1/4 1010 CPI11/1024
0011 CPI1/8 1011 CPI11/2048
0100 CPI1/16 1100 CPI11/4096
0101 CPI1/32 1101 CP11/8192
0110 CPI11/64 1110 CP11/16384
0111 CPI11/128 1111 CPI11/32768
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4.14. Timer B2 Network

TB2RST

ENTMB2

[ TvB2R[15:8]

TMB2R[7:0] |

Comparator

X

I
f
I

TMB2CO[15:0] |

| TMB2C1[15:0] (PWM) |

| TMB2C2[15:0] (PWM) |

L L L T

Interrupt

TB2M[1:0] —*
TBM_00 —00i §
TBM_01 oL
TBM_10 o §
TBM_11 Ll
ll
CPI3S[L0]
Logic High a0
CMPO oL
CMPO = "
o OPOD
OPOD -2 .
LS_CK =12 CPI3

CPI3 =i

TMB2

TMB2IF

(. 4

TB2EBS[1:0] T

M2MD[2:0]

PWMA =200

PWMB —20L;
010

PWMC et

PWMD —221
PWME =222
PWMF —=2L

PWMG —2=

PWMG —=H

PWMA =220

001

PWMB =22

010

PWMC —22H
PwMD =214
PWME =222
PWMF =224
PWMG =212
PWMG ———

' PTCI3E
. CMPO § 000
CPI3 o 0POD l i o1
10 LS_CK ',' TCn g 1 010
H I |
s ! E -------- : e
S 3 _‘ 4 100
'''''''''' { 1 101
L 1 110
CPI3S[1:0] '
- 111
e
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HY16F198/HY16F198B
21-bit ENOB ZAADC, 32-bit MCU & 64KB Flash
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4.15.32-bit SPI Diagram

HYGON

HYCON TECHNOLOGY

Master Slave
MSBit LSBit MSBit LSBiIt
SDIx SDO
shift register 4—[]— shift register
A
SDOx SDI
I r [ }—{mso }—] >
Read Write
Buffer Buffer
|
SPI | | SPI Clock 1SCKx SCKA
Controller Generator I:-l LJ
e CSx CSp SPI
L L] ™ Controller
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4.16. UART Block Diagram

APB Bus
1 ¥
Prt Tx Buffer —>
1 Bit e ‘ 8~5 Bit TXRF
L Tx Shift Register | —»

l

BRG || Tx|—>» Tx

UART Transmit Block Diagram

APB Bus
Y 1 Bit f 8~5 Bit
m RxBF
= Rx Buffer —>
9~6 Bit f -
- - RxBusy|
Prt Rx Shift Register |—>»
L. OErr
Rx —»| Rx |—>» —>
X Error FErr
Detector | NE[r
BRG —>

UART Receive Block Diagram
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4.17.12C Block Diagram

HYGON
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SCL
SDA
* v * v * v
Master Slave TX Ctrl
ENI2C  TOPS[2:0]
Pre-scale | Clock Register Time-out
APCK 1,2,4, I2CCK | Generator 9 Ctrl
---,128
Intetnal
System Bus
4.18.Hardware RTC Block Diagram
. ) CM<6:0>
DlgltaICCOZnﬁtlansatlon ¢
ontroller .
CKS[O] ‘ENRTCK KEY<3:0> PT<2:0> PFEN
i ' L
LSXT
»| 0 = RTC PT scaler
KEY=
Pre-Scalar Secondary Scalar - 1128/64/32/16/8/4/2/1
LSRC |1 1 Input/256 > /128 »| o1108
Periodic Timer
Interrupt Mux
LPYF i
Time (BCD) _
Year/Month/Day/Wday/Hour/Min/Sec
RTCIE
RTCIF —— WUEN
A
TAF PTF
PTE Comparator [ >
WUF
£ ,
RTCEN
TAF Alarm(BCD) TAEN
Year/Month/Day/Hour/Min/Sec
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4.19.LCD Function Configuration

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

v | !

LCD Control Unit

v
¢ VLCD

COM SEG Gen
4~6 ¢36~34 ;

BEn

iH-=

LCD Panel
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5. Electrical Characteristics

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

Voltage applied at VDD3V 10 VS S . . ... o -0.2Vto4.0V
Voltage appliedtoany pin............ ... .. -0.2Vto VDD3V + 0.3
Y,

Diode currentat any device terminal . .. ... ... .. e e +2mA
Storage temperature, Tstg: (UN programmed device) .. ...t .. -55C to 150°C

(Programmed deviCe) . . . ... .ot -40°C to 85C

Soldering Temperature (10 SEC) . . .. oottt e e e e e +260°C
Maximum output current sink by any PORT1t0o PORTI0I/OPIN . . ... ... 10mA

5.1. Recommended Operating Conditions

VDD3V=2.2V to 3.6V.TA=-40C~85C ,Unless Otherwise Noted

Parameter Sym. Test Conditions Min. | Typ. | Max. | Unit
Supply Voltage VDD3V Digital Application 2.2 3.0 3.6 \%
|_Sleep Sleep Mode 2.5 UuA
|_ldle01 LSRC=34KHz+IDLE Mode 5.0 uA
|_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
Sleep Current ws. VDD Sleep Current vs. Termperature
225 7
220 - g
315 =5 ——=DD3W=2 2%
T e —m=DD3Yv=3 0%
2 210 - — 1
- 5 WVDDEYEE 3
2 208 53 ——\DD3VEI BY
S 200 A 5
195 - 1
1.80 0
NOINER22Z5E03ES w0 2 0 B 5 B 6
VDDV Ternperature(t?)
Figure5.1-1 Sleep Current vs. VDD3V Figure5.1-2 Sleep Current vs. Temperature
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ldle Current vs. wDD3V IDLE Current ws. Temperature
3.3 a
g? 1 7 —=DDIV=2 2V
a0 ~ B ~m-VDDIV=E OV
E) 2'9 | 2 5 YODEWET3Y
£ g g 4 DIV BY
a1} . T =
S5 27 S 3
2B 2
25 1 1
24 0
Al R R N B A el -40 20 D 25 45 BS  BA
[ e O O A I I A L
Ternperature(i”)
YDDIV(Y)
Figure5.1-3 Idle Current vs. VDD3V Figure5.1-4 Idle Current vs. Temperature
Free Run_02mHz Cperation Current ve WDDO3W Free Run_02MHz Operation Current vs TC
a00 a0 -
780 500
T T
3 70 = 780 -
— [y
= o
- S 700 4 ——DO3Y=2 2y
a “ —m=DD3V=30Y
760 B50 YODEW=33Y
i 03 W=3 B
B00
750 -0 20 0 25 45 Bs B5
o0 = DWW 0O — 0= W0
R R Ry ReRuR R R Ry Temperature(“c)
YDDIVY)
Figure5.1-5 Free Run_02MHz Figure5.1-6 Free Run_02MHz
Operation Current vs. VDD3V Current vs. Temperature
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HYGON
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Figure5.1-11 Free Run_16MHz
Operation Current vs. VDD3V

© 2014-2016 HYCON Technology Corp
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Free Run_04MHz Operation Current ws wDD3Y Free Run_D4MHz Operation Current ws. TC
1,460
1440 - 15001
o 1420 o 1400 -
2 2
‘5 1,400 - ‘E 1300 - == DD3V=22Y
o 1380 o =D D3w=30%
1200 - WDD3W=33Y
1360 -
= YD D3Y=3 BY
1340 1,100
R R N R R 40 20 0 25 45 BS  B5
[ T B Y I e I O o B L B B B A B L A
Temperature(i?)
YODIV(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 wDD3W Free Run_10MHz Operation Current vs. TC
2500 3000
2850
— T 2500 '
T e & M
E E
£ 2780 - =
a O 2 R00 == DDEED 2V
—m="DD3V=3 0V
2,700 4 wDD3v=3 3V
—=DDAVEI Y
2 B50 2 400
N OO @ MO — ML 40 20 0 25 45 B5 85
[ T B Y I e I O o B L B B B A B L A TemperaturE(“C)
YOD3W (V)
Figure5.1-9 Free Run_10MHz Figure5.1-10 Free Run_10MHz
Operation Current vs. VDD3V Current vs. Temperature
Free Run_16MHz Operation Current vs.vDD3Y Free Run_16MHz Operation Current ws. TC
4,300 1400 -
4250 4
. 4200 - 4200 - : : :
E ]
= 41580 - —
= S 4000 -
4100 - s
2 a1 == DDEED 2V
4060 - 3800 - =="003%=3 0%
' WDD3Y=3 3y
4000 - —=DD3Y=3 BY
3240 3600
R N R R R 4002000 25 45 BS B
[ I BV A A A A R Ay B L TemperaturE(“C)
YODIV(Y)
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Figure5.1-12 Free Run_16MHz
Current vs. Temperature
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5.2. Clock System

HYGON

HYCON TECHNOLOGY

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

Sym. | Parameter | Test Conditions | Min. [ Typ. | Max. | Unit
External High Speed Oscillator
VDD3V | Operation voltage 2.2 3.6 V
VDD3V =2.2V ~ 3.6V
Frus ]lc—ligh speed oscillator Sggg\l-)s ; ;l\)/ — 4 16 MHz
requency =2.2V ~3.
OHS_HS = 0b 2 4 MHz
IxHs High speed oscillator current Fyus = 16MHz 100 UuA
Dyxus 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
Dy.s Duty of low speed oscillator 40 60 %
Internal High Speed Oscillator
Fuao = 2MHz, after trim -2% 2 +2% MHz
= Internal high speed oscillator Fuao = 4MHz, after trim -2% 4 +2% MHz
HAO frequency Fuao = 10MHz, after trim -2% 10 +2% MHz
Fuao = 16MHz, after trim -2% 16 +2% MHz
Voltage coefficient VDD3V = 2.2V ~ 3.6V -0.2 +0.2 %
Thao Temperature coefficient -40~85C -15 +1.5 %
| Internal high speed oscillator Fuao = 2MHz 20 UuA
HAO current Fuao = 16MHz 75 uA
Duao Duty of oscillator 40 60 %
WT a0 Wake up time Fuao = 2MHz 30 us
Internal Low Speed Oscillator
F oo ]Icnternal 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 -2.5 +2.5 %
liro Internal low speed oscillator 035 07 UA
current
D.ro Duty of low speed oscillator 40 60 %
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Internal Low Speed RC(LPO) vs WDD3V Internal Low Speed RC{LPO=35KHz vs. TC
0.2% 3%
\ == 0 03Y=2 2%
0.1% - 2% T = VDDEER IV
= 00% 1% W0 OFw=3 3%
o £ —==VDD3V=IBY
! |
5 o01% | o 0%
o 40 -0 B2 85
-0.2% -1%
-0.3% - -2%
-0.4% -3%
DDV Temperature(i)
Figure5.2-1 LPO vs. VDD3V Figure5.2-2 LPO vs. Temperature
Internal High Speed RCHAD) s D03V Internal High Speed RC(HAD)=2MHz ¥s. TC
02% 2.0%
1 5% | e VONANED 2N
o =B="/003v=3 0%
e 01% - 1.0%
E & 05% YOD3Y=33Y
o 5 77 | ==vDD3v=36Y
* o00% o 0.0%
% J05% 65 85
0.1% 4 -1.0% -
-1.8% I &
-0.2% -20%
WDDEV) Temperaturei” )
Figure5.2-3 HAO vs. VDD3V Figure5.2-4 HAO vs. VDD3V
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HY16F198/HY16F198B
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5.3. Power Management System
Typical values are at To\=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
N Capacitor loading = 0.1uF,
Settling time 99050 of VDDA 9 50 us
. Bias + Band gap +
Operation current VDDA LDO 9ap 35 50 UuA
Dropout voltage [L=10mA 0.2 V
Voltage coefficient VDD3V = 2.5 ~ 3.6V 0.1 %/\V
VDDA voltage 1 L =0.1mA 2.4 V
VDDA voltage 2 I. =0.1mA 2.7 \Y/
VDDA voltage 3 L =0.1mA 3.0 V
VDDA voltage 4 I. =0.1mA 3.3 \Y/
Temperature coefficient By using BRG VDDA=3.0V 100 ppm/°C
vDD18 LDO
Output voltage 1.7 1.8 1.9 \%
Capacitor loading 100 1000 | 10,000 nF
Voltage coefficient VDD3V= 2.2 ~ 3.6V 1 %/\V
Temperature coefficient 100 ppm/°C
Load regulation Load = 0.1~10mA 0.1 V/IA
Dropout voltage Load = 10mA 0.2 \%
REFO Buffer
Capacitor loading 22 100 1000 nF
Operation current 15 UuA
Output current 1% change voltage -1 1 mA
Temperature coefficient VDDA=3.0V 80 ppm/°C
Offset voltage REFO = 1.2V +3 +12 mV
Voltage coefficient VDDA= 2.4V ~ 3.6V 0.1 %/\V

© 2014-2016 HYCON Technology Corp
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WDDOA QOutput Woltage vs, IL
@WDDA=2 4% WDD3Y=3.3v VDDA vs. Temperature
2336 0.6%
=="DD3%=2 BY
\ 0.4% =B=vDD3Iv=30v
s 2332 £ 0% WOD3Y=3.3Y
T o ===y DD3YE3 BY
g L 0.0%
* 2328 = A0 -0 65 85
-02% .
04% /
2324
0.1 ] 10 -0 R%
IL(mé) Temperature(i)
Figure5.3-2 VDDA vs. IL Figure5.3-3 VDDA vs. Temperature
YOD1E we WODEW WDD18 vws. WDD3IY
1.86 05
e/ OD3YED 2% =D O3W=3 0
1.83 - 03%
= - WODEY=33Y ese==DD3W=3 6%
2 1.84 S 0.1%
ui]
i an} .
3 -
S 183 Q.0.1% 1 ;; # 25 45 BE 85
= =
1.82 0.3%
L T A T T .~
[ TR vV Y et R s IR s T o v B 5 R 0.5%
WYDD3V(Y) Temperature(i”)
Figure5.3-4 VDD18 vs. VDD3V Figure5.3-5 VDD18 vs. Temperature
© 2014-2016 HYCON Technology Corp Preliminary DS-HY16F198-VO5_EN

www.hycontek.com

page55



HY16F198/HY16F198B

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

HYGON

HYCON TECHNOLOGY

5.4. Charge Pump System
Typical values are at T,=25C, VDD3V = 3.0V, and Ccp o:10uF. Unless otherwise noted.
Sym. Parameter Test Conditions Min. | Typ. Max. | Unit
CP | VDD supply voltage 2.4 3.6 V
. Ccpo:10uF, Cyy :1uF,
CP_O Backlight voltage VDD3V=3V, Loading = 15mA 3.3 \%
I ep Driving current VDD3V = 2.4V 15 mA
CP 0O ws IL
Charge Pump Output vs. CP_| -
360 38
356 3.4 *
< 352 | ?\
- § 13 | —=CP =20V
o1 348 - ° CP_|1=3.0v \
O 34 | . CP_|=33V
3.40
- R =T B 31
(o T R Y o N S o = S v S 0 a 10 15
CP_Ip) IL{rmA)
Figure5.4-1 CP_O vs. CP_| Figure5.4-2 CP_Ovs. IL
CP_0O Terperature ws. CP_I
3.56
3.52 - -
q4g o T
=
S 34 T ———t——t—t
o
= 340
3.36
A0 20 0025 45 BS 85
—t—CF =22
==CP_|=3.0Y Temperatura(i™)
CF_I=3.6Y
Figure5.4-3 CP_O vs. Temperature
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5.5. Reset Management System

HYGON
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Typical values are at To=25°C and VDD3V = 3.0V. unless otherwise noted.

Sym. Parameter Min. Typ. Max. unit
Pulse length needed to accepted reset internally, ty,vr 2 us
VDD Start Voltage to accepted reset internally (L>H),Vvr 1.8 1.95 2.1 Vv

BOR  Memperature drift, To=-40'C ~85C 50 +50 mv
Hysteresis, Vuys.vr 50 mv
Operation Slew Rate 0.1 V/us

POR Start Voltage to accepted reset 0.6 \'

1.96
1.94
192
1.50
1.85
1.66
1.84

YWIWR and WHY SV

Awerage YLWE and WHYS vs.
Temperature

R

=="HYS

//

e

20 0 25 45 BSOE5
TemperatureliZ)

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

HYGON
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Typical values are at To=25°C and VDD3V = 3.3V. unless otherwise noted.

Sym. Parameter Test Min. Typ. Max. unit
Conditions
PT 1.0 ~ 4.0 GPIO Port
Rpy | Internal pull high resistor 75 kQ
Viy | Input high voltage 0.7*vDD3V \
V.. | Inputlow voltage 0.3*vDD3V Vv
lon | Source current 10 mA
lou | Sink current 10 mA
PT 6.0 ~ 10.1 GPIO Port
Vi | Input high voltage 0.6*vDD3V Vv
V,. | Input low voltage 0.3*VDD3V \
loy | Source current VDD3V-0.3V 10 mA
lo. | Sink current VSS+0.3V 10 mA
WOH ve. IOH@YDDEW=3 3 WOH ws. Temperature@y DD3Iv=3.3v
35 3.35
34 ————
325
% 33 \ % . s s . .
> 32 F 315
31 \
305
30 40 20 0 25 45 B5 85
0 5 10 ——|0H=0mA,
—8—|OH=EmA Temperature(C)
IOH(mA) [OH=10ma4
Figure5.6-1 VOH vs. IOH Figure5.6-2 VOH vs. Temperature
YOL vs. 10L@WDD3V=3.3Y YW0L ws. Temperaturei@d@y' DD3EY=3.3%
0.15 0.20
015 —
012 - 0.10
= / ' —s——g———a
& 008 Z 005
= o
/ 5 000 et
004 005 40 20 0O 25 45 BS  AA
0.00 / -0.10
D . 10
——|DOH=0mA
OLima) = OH=Ema Temperature(1)
[OH=10mA
Figure5.6-3 VOL vs. IOL Figure5.6-4 VOL vs. Temperature
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5.7. XAADC 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 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.

HYGON

HYCON TECHNOLOGY

ENOB(RMS) with OSR/GAIN at A/D Clock=333Khz, VDDA=2.4V, VREF=1.2V
OSR 32 64 128 256 512 | 1024 | 2048 | 4096 | 8192 16384 32768
Max. Vin(mV)
_ I 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 | 19.4 19.9 20.3
+540 2 [=] 1 x| 2 11.8 13.1 | 16.0 | 166 | 17.0 | 174 | 180 | 18.7 | 19.3 19.7 20.2
*135 4 =] 1 |x] 4 11.1 146 | 16.0 | 165 | 169 | 173 | 179 | 186 | 19.1 19.5 20.1
+33.75 32 =] 8 [x|[ 4 11.1 122 | 149 | 154 | 157 | 161 | 167 | 17.6 | 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 o 10417 | 5208 | 2604 | 1302 651 326 163 81 41 20 10
Gain | =| PGA | x| ADGN
+1080 1 )= 1 [x[ 1 459 124 28.7 |19.97 | 13.95 | 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 | 278 | 1.88 1.39 0.966
*135 4 =] 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 2.4 169 | 138 | 109 | 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 9% |=| 24 |[x[| 4 11.3 55 1.2 0.85 | 0.60 | 0.45 | 0.30 | 0.20 | 0.14 0.10 0.071
+8.435 128 |=| 32 [x| 4 8.4 1.8 1.0 075 | 053 | 039 | 027 | 017 | 0.13 0.09 0.063
Table 5.7 -2 X AADC RMS Table
RMS Noise Diagram RMS Noise Diagram
350 6
Gain=1 Gain=1
300 Output rate ~ 10sps (OSR:32768) 4 Output rate ~ 10sps (OSR:32768)
250 32 Ll I | \LI 11 L1 1l |u ll\ 1 Il TN AT
n
g 200 <
S [}
9] °
S 2
100 g2 \I‘\HI| ‘I m 1T Tl I‘I‘H’IH\ RN
50 4
0 -6
-8 -7 5 4 -3 -2 -1 0 1 2 3 4 5 6 7 8 1 201 401 601 801 1001

Figure5.7-1(a) RMS Noise Diagram

Output Code (LSB)
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Time (reading number)

LSB base on 21-bit output

Figure5.7-1(b) Output Code Diagram
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RMS Noise Diagram RMS Noise Diagram
500 8
Gain=128 Gain=128
450 | Output rate ~ 10sps (OSR:32768) 6 |~ Output rate ~ 10sps (OSR:32768)
400 \
350 5"
)
n
2 300 ap L L1 \ LIl
g (4]
£ 250 go
3 (8}
S 200 =
o 2
150 g 1IN NLNNE AN \
O4
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)
‘ H‘\ u|| 1l Ll
4
250 @
® 32 ‘I\\Ill\l\“ | |\| ‘\H\J\ 1 Hn
% 200 °
= =
s 8°
g 150 s,
o £ URL I ORI L UNIUREL L I AL U T L I
100 N0 LR UL AU, BRI LA Il
-4 ] ‘u | i
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-hit 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 ‘r
350 a, | L
8 300 =
g 3
g 250 80
8 200 32
150 8 HTTTI)] N BN
100 4
50
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 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

HYGON

HYCON TECHNOLOGY

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

Sym. | Parameter | Test Conditions | Min. | Typ. | Max. | Unit
Analog Inputs
(F\?I','\'ISF',C_B"AEI ,'\:‘Np;“ voltage +0.5*VREF/Gain Y,
Common-mode iNput | G = 1 VSS-0.2V VDDA v
range
System Performance
Resolution No missing codes 24 Bits
ADC Clock
Data rate JOSR SPS
Digital filter settling time | Full setting 3 Data
Integral nonlinearity Differential input 15 PPM
(INL) End-point fit, OSR=32768
Gain drift 5 ppm/C
fin=60Hz Internal 70 dB
N +1Hz osC
Normal-mode rejection ’
Output rate = | External 80 dB
10 SPS OSC
Common-mode AVDDA = 0.1V @ DC 80 dB
rejection
Input-referred noise Output rate= 10 SPS 65 rnrr\1/s
Power-supply rejection | AVDDA=0.1V @ DC 80 dB
Voltage Reference Input
Voltage reference input | VREF = REFP - REFN VDDA V
Positive Reference Input | REFP VDDA/2 VDDA+0.1 \
:\Ieg?tive Reference REEN VSS-0.1V VDDA/2
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 UuA
ADC24 Gain Drift vs. Temperature ADC24 Offset Drift vs. Temperature
)
40 —_ ——Gain=1
U 0 —— Gain=1 J;E';) 30
= = 1 L
& Iﬂ_ 1 - < 1
£ 0 Z - o200 25 40 o
] S0 20 0 25 40 BD 85 R
= 20 o -3 F
]
-40 5
Temperature(t™) Temperature(C)
Figure5.8-1 ADC24 Gain Drift Gain=1 Figure5.8-5 ADC24 Offset Drift Gain=1

Vin=320mV SPS=10Hz

Delta VR=1V and VDDA=2.7V

© 2014-2016 HYCON Technology Corp
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5.9. 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 g
KT scale 0°K -288 C
TCern grfpgcr’gt‘arcea“brate eITOT | Calibration at 25°C of -40°C~85C +2 C

TPS Error with Temperature
WODIW=2 Bv WODA=2 4%

=100 20
& =] . 16
2  Hi2 5
Z 60 7 _los &
= "“"'\v =104 8
= 20 0.0 @O
=0 - pd -0.4
¢ o0 4-40 Pt 040 g0 go DB
o prd - -1.2
= 40 L 15

£0 -2.0

Ternperature 37
Figure5.9 TPS Performance
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5.10.8-Bit Resistance Ladders
Typical values are at Tp=25C and VDD3V = 3.0V. Unless otherwise noted.

HYGON

HYCON TECHNOLOGY

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

© 2014-2016 HYCON Technology Corp
www.hycontek.com

Preliminary

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
Vierp Positive reference VDD3V Vv
voltage range
Negative reference Vrerp > Virern
VRern 0 VDD3V V
voltage range
VDDA=2.4V
8-Bit 0.5V < DA_OP < VDD3V-0.5V 200 Q
Ron Resistance ladders. VDDA=2.4V
output switch 0.5V > DA_OP, 10 Q
DA OP > VDD3V-0.5V
Reference voltage Vrere = 2.2V, Vreen = 0V,
Rrsw switch VDDA = 2.4V 15 30 Q
One LSB resistance
I:aLADDER Iadder 600 Q
INL Integral linearity error | VR+ = 2.4V, VR- = OV +0.5 +1 LSB
DNL Er'f;re”“a' linearity | \py = 2 av, 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
3-Bit Resistance DAL B-bit Resistance INL
0.10 0.5
03
= 0os F
= (.00 7] -
= = 01
& _
005 -
= 03t
-0.10 05
CERREIREIESAE CORBIENERIEaDE
Qigital Input (HEX) Digital Input (HEX]

Figure5.10-2 8-Bit Resistance vs. INL
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8-Bit Resistance vs. Temperature

. 1902
[

=

T 1895

=

]

w1888 \"\\/
[ix]

2 4]

T 1381

m

1874

40 20 0 25 45 BS5 B85
Ternperatureli”)

Figure5.10-3 8-bit Resistance vs. Temperature

- _— ————  — —— — —— —— —— —— — —— —
© 2014-2016 HYCON Technology Corp Preliminary DS-HY16F198-VO5_EN
www.hycontek.com page64



HY16F198/HY16F198B

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

5.11. OPA 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 V
Vout Output range 0 VDDA V
VN Input common range 0 VDDA V
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

Max output capacitor

Croap load 1 nF
Loading R=10K, C=100pF,
SR Slew rate 0.3V — VDDA-0.3V 0.6 V/us
UGB Unit gain bandwidth Loading C=100pF 1000 KHz
Vos Offset error Vin = 1.2V -5 +5 mV
DFD Digital filter delay VDDA = 3.0V 2 us
Csa Sample capacitor 10 pF
OPOws. IL
@YDD3=3.3v VDDA=2.4% Unit Gain Vin=1.196Y
< 1197
£ (1% |+ +
= \
2 11% - = - -
]
T 1.154
> 2 3§ g 3 %
5 = = = = =
5 § 3 & g
IL

Figure5.11 OPO vs. IL
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© 2014-2016 HYCON Technology Corp Preliminary DS-HY16F198-VO5_EN
www.hycontek.com page65



HY16F198/HY16F198B

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

5.12. CMP Management System

HYGON

HYCON TECHNOLOGY

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

Sym Parameter Test Conditions Min. | Typ. Max. Unit
| Operation supply current | ENCMP[0]=1, CMPHS[0]=1b 10 UA
mMc 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
Viys Input hysteresis 0 0.7 15 mV
Reference voltage CPPSJ[1:0]=11b 1.2 V
Vrer Temperature drift CPPS[1:0]=11b 80 pE)én/
| Multi-node resistor CPRL[0]=0b 10 UA
R current CPRL[0]=1b 30
W12 we VDDEY
1.244
1.240
=)
o~ 1236
=
1.232 4
1.228
1.224

© 2014-2016 HYCON Technology Corp
www.hycontek.com
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Figure5.12 V12 vs. VDD3V
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5.13. LCD System
Typical values are at TA=25°C, VDD3V = 3.3V, and CVLCD=10uF. Unless otherwise noted.

HYGON

HYCON TECHNOLOGY

Sym. Parameter Test Conditions Min. Typ. Max. Unit
o Qe WSS o e 0 | w
VLCD \S/gl?géi Range VLCD With Buffer 2.50 380 |V
D00 0118 326 | 3.43 | 3.60
Embedded D200 1008 300 | 316 | 3.32
VLCD 82?[;8? \/Potftrgge \C/:\D/Eg\lé z :21(;31: '\D/I;Jg?ié)o_lom 2,78 | 293 | 3.08 \Y
@ VLCD Pin D11 1018 259 | 273 | 2.87
D01 1018 242 | 255 | 2.68
Zico \(/)Vti‘ttr‘]"ﬂtc"g%eudﬁi”rce FLCD = 128Hz, VLCD = 3.0V 10 KQ

Datal Bit: 0X41F24 [EN_Rshiftl, EN_Rshift0], 0X41B00 [VLCD2, VLCD1, VLCDO]

YLCD Current ws. VD03
12
Ell:l \
=
g ° o
3 .
4
™ - ‘o o = ™ = ‘o
(] [t ] (] (] m [1p] [y ] m
YOO

Figure5.13-1 VLCD Current vs. VDD3V
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— 3.00
2598
298

VLCDY

294

WLCD vs. Loading Current

e —

aLLA,
20004,
400114,
BOLIA,
BOLIA
100UA
120004
140014,
160114,
180UA
20004,

Loading Current

Figure5.13-2 VLCD With Load
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6. Ordering Information
6.1. HY16F19X Series Device No. Selection

HYGON

HYCON TECHNOLOGY

Shipment ) )
) N Package ) Package ) ) Unit Material 3
Device No. Pins ) Code Packing N MSL
Type Drawing Q'ty | Composition
Type

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-N068 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

! Device No.: Model No. — Package Type Description

HY16F198-L100

IC parlT
Number

*MSL:

T

IC PKG Type

EX : You request in LQFP 100 package.

The device No. will be HY16F198-L100.
And please clearly indicate the shipment packing type when placing orders.

The Moisture Sensitivity Level ranking conforms to IPC/JEDEC J-STD-020 industry standard categorization.

The products are processed, packed, transported and used with reference to IPC/JEDEC J-STD-033.

* Green (RoHS & no CI/Br):
HYCON products are Green products that compliant with RoHS directive and are
Halogen free (Br/Cl<0.1%).

6.2. HY16F19xB Series Device No. Selection

Code Quantity
Package _ PKG Type Shipment _ .
Order Name Pin No. Per Material MSL
Type o Type
Description Packge
HY16F198B-D000 Die - D | 000 - - 100 Green’ -
HY16F198B-N088 QFN 88 N 088 - Tray 168 Green* MSL-3
HY16F198B-L100 LQFP 100 L 100 - Tray 90 Green* MSL-3
HY16F198B-L064 LQFP 64 L 064 - Tray 250 Green* MSL-3
HY16F197B-L064 LQFP 64 L 064 - Tray 250 Green’ MSL-3
HY16F197B-N068 QFN 68 N 068 - Tray 348 Green’ MSL-3
HY16F196B-L064 LQFP 64 L 064 - Tray 250 Green’ MSL-3
© 2014-2016 HYCON Technology Corp Preliminary DS-HY16F198-VO5_EN
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! Device No.: Model No. — Package Type Description

HY16F198B-L100

IC parlI T
Number IC PKG Type

EX : You request in LQFP 100 package.
The device No. will be HY16F198B-L100.
And please clearly indicate the shipment packing type when placing orders.

3
MSL:
The Moisture Sensitivity Level ranking conforms to IPC/JEDEC J-STD-020 industry standard categorization.

The products are processed, packed, transported and used with reference to IPC/JEDEC J-STD-033.

* Green (RoHS & no CI/Br):
HYCON products are Green products that compliant with RoHS directive and are

Halogen free (Br/Cl<0.1%).
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7. Package Information
7.1. LQFP100 PKG Diagram
Unit: mm

100 ”?i_lﬁ

&
o~ 75

E +

E1
E

25 —— -

51

26 S0

[H]
p — GAGE PLAME
I(— SEATING PLAME
[ 11 ! A _-t\ =
| [y
TN < “1
=005 W] =
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 0.17 | 0.20 | 0.27
c 0.09 | 0.127 | 0.20
D 16.00 BSC
D1 14.00 BSC
E 16.00 BSC
E1 14.00 BSC
e 0.50 BSC
L 0.45 | 0.60 | 0.75
L1 1.00 REF
Note:
(1) All dimensions refer to JEDEC OUTLINE MS-026.
(2) Do not include Mold Flash or Protrusions.
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7.2. LQFP64 PKG Diagram

QnnIANALnAnT,
=0 | o
TTITTTONITIVNL:

L

&

o =
< GAUGE PLAME—] —

o™
< SEATING PLANE —
o e\ |,
< L1
VARIATIONS (ALL DIMENSIGNS SHOWN IN MM}
SYMBOLS |  MIN. NOM. MAX.
A - - 1.60
A1 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:
(1) All dimensions refer to JEDEC OUTLINE MS-026.
(2) Do not include Mold Flash or Protrusions.
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7.3. QFN88 PKG Diagram

Unit:mm
- D
PIN —/
MARK
E
SYMBOLS | MIN NOM MAX
A 0.70 0.75 0.80
Af 0.00 0.02 0.05
A3 0.20 REF.
b 0.15 | 0.20 | 0.25
D 10.00 BSC
E 10.00 BSC
e 0.40 BSC
D2 6.75 6.80 6.85
E2 6.75 6.80 6.85
L 0.30 0.40 0.50
K 1.08 1.20 1.33

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

© 2014-2016 HYCON Technology Corp
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Land Pattern Design Recommendations Unit : mm

- VLR RO O

10.70 9.10

A

A

JUDOUUU0D0DRUU000uu00
J000unon0oooooononon

1.15

L ummm@ﬂ@ummm‘m&@

0.40 0.20

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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7.4. QFN68 PKG Diagram

Unit:mm
- D—— » «— D2 »
52 68
3 yuujguuuuvuuuvuuyuuyu
/ 51> 1
PIN 1 = -
MARK = = I
) (e
) (e
) (e
) d
W E2
) d
) (e J
) d
) d
) [
) d
) (e
3B ] a7
v \memmm nnnnnang |
<Al K—> e}« »j L L
«A3 b
- A e
SYMBOLS MIN NOM MAX
A 0.70 0.75 0.80
Al 0.00 0.02 0.05
A3 0.20 REF.
b 0.15 0.20 0.25
8.00 BSC
E 8.00 BSC
0.40 BSC
D2 4.20 4.30 4.40
E2 4.20 4.30 4.40
L 0.35 0.40 0.45
1.35 1.45 1.55

Note: All dimensions refer to JEDEC OUTLINE MO-220.
Package Outline Drawing--- QFN 8x8 68

- _— ————  — —— — —— —— —— —— — —— —
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Land Pattern Design Recommendations Unit : mm

| JUIUDUUUIUIUOUUUIY

5 Y——RO0.10

- 430 ———*

8.70 7.10 4.30

}

1.40

JO000L Hﬂﬂﬂmﬂﬁ@

0.40 0.20

JU0OUUIDOUUOUUD
J000ooonooononn

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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8. HY16F19xB Upgrade Description

HY16F19xB is an upgrade version of HY16F19x. With the same package type, it's not only
backward compatible but enhanced for specific applications. Followings are the upgrade
description:

1. SPI Slave Mode Improvement:

® HY16F19x with SPI Slave Mode configuration doesn’t support the Wake-up function
when in Sleep mode.

® HY16F19xB supports the Wake-up function through SPI CS pin when in Sleep mode.

2. VLCD Power Reduction:

® HY16F19x limits VLCD voltage to the level lower than VDD3V to avoid unnecessary
current drain.

® HY16F19xB supports VLCD voltage usage regardless of VDD3V level without
unnecessary current drain.

3. Flash Erase Function Improvement:

® HY16F19x needs a correct password when conducting Flash Erase command to
erase program by using the Writer Kit.

® HY16F19xB supports Flash Erase command to erase program without the need for
password.

4. ISP Bootloader Support:
HY16F19x doesn’t support ISP Bootloader.
HY16F19xB supports ISP to updating user program through UART interface.

5. Flash Self-Burn Function Improvement:

® HY16F19x only supports following functions:
B ROM_BurnWord: Including process of Erase and Word Write, takes around
30msec.
B ROM_BurnPage: Including process of Erase and Page Write, takes around
30msec.

B PageErase: Process of Page Erase, takes around 25msec.
B SectorErase: Process of Sector Erase , takes around 25msec.

® HY16F19xB adds following functions (without Erasing operation) to shorten writing
time.:
B ROM_BurnWordonly: Only conduct process of Word Write, takes around 3msec.
B ROM_BurnPageWriteonly: Only conduct process of Page Write, takes around
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3msec.

6. Notes of Compatibility between HY16F19x and HY16F19xB:
® HY16F19x and HY16F19xB are compatible in hardware level. A Source code needs to
be compiled for the target hardware. Following are either ways to port source code to
target hardware.
B Create a new project for the target hardware then copy your source code to the
new project and compile.
B In current project, configure the Linker file path to the one corresponding to the
target hardware and compile.
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9. Revision Record

Major differences are stated thereinafter:

HYGON

HYCON TECHNOLOGY

Versio Page Revision Summary Date
n
V01l ALL First edition 2014/06/06
P55/P52/P06 | Add QFN88 Pin Figure Information
Vo2 P51 Revise LCD Spec Description 2014/10/06
ALL 8-bit DAC change to 8-bit Resistance Ladder
V03 CH5 Add Spec Curve Diagram 2015/01/12
CH7.4 Add QFN68 Pin Figure Information
V04 CH4.1 IC Diagram “8-bit DAC: change to “8-bit 2015/06/09
Resistance Ladder”
CHA4.6 ADC Network output change OPO to OPOI,
REFO Revise as REFO |
CHA4.7 OPAMP Network Input REFO Revise as REFO _|
CHA4.8 8-bit Resistance Ladder Network Input REFO
Revise as REFO |
CH5.3 REFO Buffer Capacitor loading revise unit: pF to
nF, and add Min Value 22nF
V05 | CH1&2&CH6. | Add HY16F19xB related information 2015/8/6
2
CH7.3&CH7. | Add QFN68 and QFN88 Land Pattern design
4 recommendations
CH8 Add CHS8, HY16F19xB upgrade descriptions 2015/11/20
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