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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 not 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 equipments to prevent any accidents
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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.
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1. Features

Digital Circuit

® 32-bit MCU 1T Andes Core N801

® C Complier & User Friendly Development Tools

Low power operation:
[ | Normal Mode: 1.1mA @ CPU_CK=2MHz

2.2V to 3.6V operational voltage.

-40 to 85°C operational environment

B [dle Mode:5uA @ LSRC=35KHz

B Sleep Mode: Typ. 2.5uA
64K Byte Flash ROM

8K Byte SRAM

16-bit PWM controller
12C/SP1/ UART communication Hardware IP
RTC Hardware IP

Low voltage detection/BOR circuit

Programmable Digital 1/0 Ports

Analog Circuit
® An ultra low noise 24-bit SD ADC

HYGON

HYCON TECHNOLOGY

Down to 65nVrms input refer noise

Conversion rate up to 10KSPS

Input amplification gain up to 128

Operation voltage 2.4V to 3.6V

Power management

Charge Pump regulation
Build-in selectable VDDA voltage LDO

Internal Low Speed Oscillator 35KHz

1.2V Band gap reference output

External High Speed Oscillator Max 16MHz
External Low Speed Oscillator Mode 32768Hz
Internal High Speed Oscillator Max 10MHz

® 8-bit resistor ladders can be used as 8-bit DAC

Programmable potentiometer

Monotonic guarantee

® rail-to-rail operation amplifier
CMOS input, 1IMHz bandwidth

Can use as comparator

® Multi-function Analog Comparator

B Support touch key
HY16F18 Series Selection Guide:
8-bit
Flash |[SRAM| 24-b 32-b . Hardware| Temp. |[Change

Part No. (byte) | (byte) | ZAADC UART SP| 12C | /O |PWM Rﬁz:jséa;r;;:e OPAMP|Comp. RTC |Sensor| Pump Package
HY16F184-L048| 16K | 2K | 4-CH 1 1|1 (18| 2 8-bit 1 1 1 Y N LQFP48
HY16F184-N033| 16K | 2K | 4-CH 1 1]|1(18| 2 8-bit 1 1 1 Y N QFN33
HY16F184-T028| 16K | 2K | 4-CH 1 1|11 (17| 2 8-bit 1 1 1 Y N |TSSOP28
HY16F187-L048| 32K | 4K | 4-CH 1 1]1(18| 2 8-bit 1 1 1 Y N LQFP48
HY16F187-N033| 32K | 4K | 4-CH 1 1|1 (18| 2 8-bit 1 1 1 Y N QFN33
HY16F188-L048| 64K | 8K | 4-CH 1 1|1 (22| 2 8-bit 1 1 1 Y Y LQFP48

Note: HY16F184-T028 package does not PT3.7 pin, it cannot do OPO op amp analog output pin

function
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2. Pin Definition
2.1. HY16F18 Series Pin Introduction

56| [35] [34] [33] [32] [51] [30] [29] [28] [27] [26] [25

O ® § o o o o9 & & S O O

ST E g E Y ER zZ 2B
EPT2_4 o o [a o [a B [a o [a NCE
[g|PT25 REFO/PT3.6| 53]
g|PT2.6 AIO3| R3]
2|PT2.7 AlIO2|R]
g |vDD1s HY16F188 Al01| ]
g |Nne LQFP48 AI100| 5]
[ |vDbD3v VDDA| 5
J|cpP_o NC| 5]
2 |cH NC| 5]
e PT3.7| 5]
S|P EDIO| =2
glvss © o4 o ® <% 1 © ~ ECK| &

o & b g g g EF ¢

=z > ¥ o o o o o o o o =z

(1] [2][s][4][s]]e][7][8][9][10] [11] [12]

Figure 2-1 HY16F188 LQFP48 Pin Diagram
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PT2.4 NC
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PT2.6 AlO3
PT2.7 HY16F187 AIO2
VDD18 HY16F184 AlO1
NC LQFP48 AIOO
\VDD3V VDDA
NC NC
NC NC
NC PT3.7
NC EDIO
VSS ECK
N T T T T
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(1] [2][3][4][s][e][7][8][9][10] [12] [12]

Figure 2-2 HY16F187/184 LQFP48 Pin Diagram

HYGON

HYCON TECHNOLOGY

© 2013-2017 HYCON Technology Corp

www.hycontek.com

DS-HY16F188-V12_EN
page8


http://www.hycontek.com/�

HY16F184/HY16F187/HY16F188 Datasheet

21-Bit ENOB £AADC HVCQ"

32-Bit MCU and 64KB Flash HYCON TECHNOLOGY

< <58 3 3¢
3 T 0 O O N N N
— as) ) 2 5 ~ S o
PT1.0 [1] 24| PT2.4
33 VSS PIN
PTL1.1 2] 23| PT3.0
PT1.2 |3] HY16F184 22| PT3.1
PTL13 [4] HY16F187 21| AlO4
PT14 [5] 20] AIO5
QFN33
PTL15 [6] (19| PT3.4
PT16 [7] 18] PT3.5
PTL7 |8] 17| PT3.6
o] [ [m] [@] [8] [w] [8] (6]
38 % 5 Z %z 2
~ 5 2 g 8 R R 8

Figure 2-3 HY16F187/184 QFN33 Pin Diagram
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28 4 - 2333328 59 &
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Figure 2-4 HY16F184 TSSOP 28 Pin Diagram
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2.2. Pin Name List
2.2.1. HY16F188 LQFP48

PIN TYPEW NAME DESCRIPTION
1 NC NC | Not connect
2 Pl VPP | Reserve (keep floating status)
3 I RST | Reset IC PIN
4 [@] PT1.0 | Digital Input/ Output PIN
Al CH1 | Comparator Analog Input PIN
I INT1.0 | Interrupt Source INT1.0
0] PWMO_1 | PWMO_1 Output PIN
| CS 1 | SPI Communication Interface PIN CS_1
10 TX_1 | EUART Communication Interface PIN TX_1
I TCI1_1 | Timer C Capture Module PIN TCI1_1
10 SCL_1 | 12C Communication Interface PIN SCL_1
5 [@] PT1.1 | Digital Input/ Output PIN
Al CH2 | Comparator Analog Input PIN
I INT1.1 | Interrupt Source INT1.1
0] PWM1_1 | PWM1_1 Output PIN

| CK_1 | SPI Communication Interface PIN CK_1
I RX_1 | EUART Communication Interface PIN RX_1
I TCI2_1 | Timer C Capture Module PIN TCI2_1

10 SDA_1 | I12C Communication Interface PIN SDA_1
6 10 PT1.2 | Digital Input/ Output PIN
Al CH3 | Comparator Analog Input PIN
I INT1.2 | Interrupt Source INT1.2
0] PWMO_2 | PWMO_2 Output PIN
I MISO_1 | SPI Communication Interface PIN MISO_1
10 TX_2 | EUART Communication Interface PIN TX_2
I TCI1_2 | Timer C Capture Module PIN TCI1_2
[@] SCL_2 | 12C Communication Interface PIN SCL_2
7 [@] PT1.3 | Digital Input/ Output PIN
Al CL1 | Comparator Analog Input PIN
I INT1.3 | Interrupt Source INT1.3
(0] PWM1_2 | PWM1_2 Output PIN
@) MOSI_1 | SPI Communication Interface MOSI_1

I RX_2 | EUART Communication Interface RX_2
I TCI2_2 | Timer C Capture Module PIN TC12_2

10 SDA 2 | 12C Communication Interface PIN SDA 2
8 10 PT1.4 | Digital Input/ Output PIN
Al CL2 | Comparator Analog Input PIN
| INT1.4 | Interrupt Source INT1.4
@] PWMO_3 | PWMO_3 Output PIN
I CS_2 | SPI Communication Interface CS_2
[@] TX_3 | EUART Communication Interface TX 3
I TCI1_3 | Timer C Capture Module PIN TCI1_3
[@] SCL_3 | 12C Communication Interface PIN SCL_3
PIN TYPEW NAME DESCRIPTION
9 [@] PT1.5 Digital Input/ Output PIN
Al CL3 | Comparator Analog Input PIN
I INT1.5 Interrupt Source INT1.5
0] PWM1_3 PWM1_3 Output PIN

| CK_ 2 SPI Communication Interface PIN CK_2
| RX_3 EUART Communication Interface PIN RX_3
I TCI2_3 Timer C Capture Module PIN TCI2_3

© 2013-2017 HYCON Technology Corp DS-HY16F188-V12_EN
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PIN

10

11

12
13
14
15

16
17
18
19
20
21
22
23

24
25
26
27

28

PIN
29
30
31

32

TYPEW
1O
10
A

PIO

PIO

TYPEY

NAME
SDA 3
PT1.6

cL4
INT1.6
PWMO_4
MISO_2
TX 4
TCI1 4
SCL_4
PT1.7
CMPO1
INTL.7
PWM1_4
MOSI_2
RX_4
TCI2_ 4
SDA_4
NC
ECK
EDIO
PT3.7
OPO1
NC

NC
VDDA
AIOO
AlO1
AlO2
AlO3
PT3.6
REFO
NC

NC
PT3.5
AlO7
PT3.4
AlO6
AlO5

NAME
AlO4
PT3.1
OPOD?2
DAO
PT3.0
OPOD1
PT2.0
INT2.0
PWMO_5
CS 3
X 5
TCI1 5
SCL_ 5

© 2013-2017 HYCON Technology Corp
www.hycontek.com
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DESCRIPTION
I2C Communication Interface PIN SDA_3
Digital Input/output PIN
Comparator Analog Input PIN
Interrupt Source INT1.6
PWMO_4 Output PIN
SPI Communication Interface PIN MISO_2
EUART Communication Interface PIN TX_4
Timer C Capture Module PIN TCI1_4
I2C Communication Interface PIN SCL_4
Digital Input/ Output PIN
Comparator Analog Output PIN
Interrupt Source INT1.7
PWM1_4 Output PIN
SPI Communication Interface PIN MOSI_2
EUART Communication Interface PIN RX_4
Timer C Capture Module PIN TCI2_4
I2C Communication Interface PIN SDA 4
Not Connect
Embedded Debug Module (EDM) Clock Input PIN
Embedded Debug Module (EDM) Data Input/ Output PIN
Digital Input/ Output PIN
RAIL-TO-RAIL OPAMP Output PIN
Not Connect
Not Connect
Analog Power Supply, LDO Output, or Analog Power Input
Analog Input Signal Port 0
Analog Input Signal Port 1
Analog Input Signal Port 2
Analog Input Signal Port 3
Digital Input/ Output PIN
Analog Reference Voltage
Not Connect
Not Connect
Digital Input/ Output PIN
Analog Input Signal Port 7
Digital Input/ Output PIN
Analog Input Signal Port 6
Analog Input Signal Port 5

DESCRIPTION
Analog input signal port 4
Digital Input/ Output PIN
RAIL-TO-RAIL OPAMP Output
8-bit Resistance Ladders Output pin
Digital Input/ Output PIN
RAIL-TO-RAIL OPAMP Output
Digital Input/ Output PIN
Interrupt Source INT 2.0
PWMO_5 Output PIN
SPI Communication Interface PIN CS_3
EUART Communication Interface PIN TX_5
Timer C Capture Module PIN TCI1_5
I2C Communication Interface PIN SCL_5

DS-HY16F188-V12_EN
pagel2


http://www.hycontek.com/�

HY16F184/HY16F187/HY16F188 Datasheet
21-Bit ENOB XAADC

32-Bit MCU and 64KB Flash

33 10

34 10

35 10

36 NC
37 10

PIN TYPEYW

38 10

39 10

40 10

10
41 PO

PT2.1
INT2.1
PWM1_5
CK_3
RX_5
TCI2_ 5
SDA_5
PT2.2
INT2.2
PWMO_6
MISO_3
TX_6
TCIL 6
SCL_6
PT2.3
INT2.3
PWM1_6
MOSI_3
RX_6
TCI2_6
SDA_6
NC
PT2.4
LS_XIN
INT2.4
PWMO_7
CS 4
TX 7
TCI1 7
SCL_7

NAME
PT2.5
LS_XOUT
INT2.5
PWM1_7
CK_4
RX_7
TCI2 7
SDA_7
PT2.6
HS_XIN
INT2.6
PWMO_8
MISO_4
TX_8
TCI1 8
SCL_8
PT2.7
HS_XOuT
INT2.7
PWM1_8
MOSI_4
RX_8
TCI2_8
SDA_8
VDD18

© 2013-2017 HYCON Technology Corp
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Digital Input/ Output PIN

Interrupt Source INT 2.1

PWM1_5 Output PIN

SPI Communication Interface PIN CK_3
EUART Communication Interface PIN RX_5
Timer C Capture Module PIN TCI2_5

I2C Communication Interface PIN SDA 5
Digital Input/output PIN

Interrupt Source INT 2.2

PWMO_6 Output PIN

SPI Communication Interface PIN MISO_3
EUART Communication Interface PIN TX_6
Timer C Capture Module PIN TCI1_6

I2C Communication Interface PIN SCL_6
Digital Input/ Output PIN

Interrupt Source INT 2.3

PWM1_6 Output PIN

SPI Communication Interface PIN MOSI_3
EUART Communication Interface PIN RX_6
Timer C Capture Module PIN TCI2_6

I2C Communication Interface PIN SDA 6
Not connect

Digital Input/ Output PIN

LS_XIN

Interrupt Source INT 2.4

PWMO_7 Output PIN

SPI Communication Interface PIN CS_4
EUART Communication Interface PIN TX_7
Timer C Capture Module PIN TCI1_7

I2C Communication Interface PIN SCL_7

DESCRIPTION
Digital Input/ Output PIN
LS _XOuT
Interrupt Source INT 2.5
PWM1_7 Output PIN
SPI Communication Interface PIN CK_4
EUART Communication Interface PIN RX_7
Timer C Capture Module PIN TCI2_7
I2C Communication Interface PIN SDA 7
Digital Input/ Output PIN
HS_XIN
Interrupt Source INT 2.6
PWMO_8 Output PIN
SPI Communication Interface PIN MISO_4
EUART Communication Interface PIN TX_7
Timer C Capture Module PIN TCI1_8
I2C Communication Interface PIN SCL_8
Digital Input/ Output PIN
HS_XOUT
Interrupt Source INT 2.7
PWM1_8 Output PIN
SPI Communication Interface PIN MOSI_4
EUART Communication Interface PIN RX_8
Timer C Capture Module PIN TCI2_8
I2C Communication Interface PIN SDA 8
Digital Power Supply. LDO Output 1.8V, 1uF Cap to VSS

DS-HY16F188-V12_EN
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42
43
44
45
46
47
48

(1)TYPE Definition :

| = Digital Input

O = Digital Output

OD = Open-drain Output
Al = Analog Input

AO = Analog Output

P = Power Connection

© 2013-2017 HYCON Technology Corp
www.hycontek.com

NC
Pl
PO
PIO
PIO
Pl
P

NC
VDD3V
CP O
CH

cL
CP_|
VSS

HYGON
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Not connect

Power Input For System

Charge Pump 3V Out

Charge Pump Capacitor High Voltage Plate
Charge Pump Capacitor Low Voltage Plate
Charge Pump Power Input

Power Ground Pad

Table 2-1 HY16F188 LQFP48 Pin Definition and Function description

DS-HY16F188-V12_EN
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2.2.2. HY16F187/184 LQFP48

PIN
1

2
3
4

PIN
9

10

TYPEW
NC
PI
|
10
Al

TYPE®W
10
Al

|
o}
|
|
|
(o}
10
Al

NAME
NC

VPP
RST
PT1.0
CH1
INT1.0
PWMO_1
cs 1
X 1
TCI1 1
ScL_1
PT1.1
CH2
INTL.1
PWM1_1
CK_1
RX_1
TCI2 1
SDA_1
PT1.2
CH3
INTL.2
PWMO_2
MISO_1
TX 2
TCI1 2
SCL_2
PT1.3
cL1
INT1.3
PWMZ1_2
MOSI_1
RX_2
TCI2 2
SDA_2
PT1.4
CL2
INT1.4
PWMO_3
CS 2
TX 3
TCI1 3
SCL_3

NAME
PT15
CL3
INT1.5
PWM1_3
CK 2
RX_3
TCI2_3
SDA_3
PT1.6
cL4

© 2013-2017 HYCON Technology Corp
www.hycontek.com
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HYCON TECHNOLOGY

DESCRIPTION
Not connect
Reserve (keep floating status)
Reset IC PIN
Digital Input/ Output PIN
Comparator Analog Input PIN
Interrupt Source INT1.0
PWMO_1 Output PIN
SPI Communication Interface PIN CS_1
EUART Communication Interface PIN TX_1
Timer C Capture Module PIN TCI1_1
I2C Communication Interface PIN SCL_1
Digital Input/ Output PIN
Comparator Analog Input PIN
Interrupt Source INT1.1
PWM1_1 Output PIN
SPI Communication Interface PIN CK_1
EUART Communication Interface PIN RX_1
Timer C Capture Module PIN  TCI2_1
I2C Communication Interface PIN SDA_1
Digital Input/ Output PIN
Comparator Analog Input PIN
Interrupt Source INT1.2
PWMO_2 Output PIN
SPI Communication Interface PIN MISO_1
EUART Communication Interface PIN TX_2
Timer C Capture Module PIN TCI1_2
I2C Communication Interface PIN SCL_2
Digital Input/ Output PIN
Comparator Analog Input PIN
Interrupt Source INT1.3
PWM1_2 Output PIN
SPI Communication Interface MOSI_1
EUART Communication Interface RX_2
Timer C Capture Module PIN TC12_2
12C Communication Interface PIN SDA 2
Digital Input/ Output PIN
Comparator Analog Input PIN
Interrupt Source INT1.4
PWMO_3 Output PIN
SPI Communication Interface CS_2
EUART Communication Interface TX 2
Timer C Capture Module PIN  TCI1_3
I2C Communication Interface PIN SCL_3

DESCRIPTION
Digital Input/ Output PIN
Comparator Analog Input PIN
Interrupt Source INT1.5
PWM1_3 Output PIN
SPI Communication Interface PIN CK_2
EUART Communication Interface PIN RX_3
Timer C Capture Module PIN TCI2_3
I2C Communication Interface PIN SDA_3
Digital Input/Output PIN
Comparator Analog Input PIN
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PIN

11

12
13
14
15

16
17
18
19
20
21
22
23

24
25
26

27

28

PIN
29
30

31

32
33
34
35
36
37

TYPEY

P1O

PIO

TYPEY

NAME
INT1.6
PWMO_4
MISO_2
TX 4
TCI1 4
SCL_4
PT1.7
CMPO1
INTL.7
PWM1_4
MOSI_2
RX_4
TCI2_ 4
SDA_4
NC
ECK
EDIO
PT3.7
OPOD1
NC

NC
VDDA
AIOO
AlO1
AlO2
AlO3
PT3.6
REFO
NC

NC
PT3.5
AlO7
PT3.4
AlO6
AlO5

NAME
AlO4
PT3.1
OPOD?2
DAO
PT3.0
OPOD1
NC

NC

NC

NC

NC
PT2.4
LS_XIN
INT2.4
PWMO_7
CS 4
TX 7
TCI1 7
SCL_7

© 2013-2017 HYCON Technology Corp
www.hycontek.com

HYGON

HYCON TECHNOLOGY

DESCRIPTION
Interrupt Source INT1.6
PWMO_4 Output PIN
SPI Communication Interface PIN MISO_2
EUART Communication Interface PIN TX_4
Timer C Capture Module PIN TCI1_4
I2C Communication Interface PIN SCL_4
Digital Input/ Output PIN
Comparator Analog Output PIN
Interrupt Source INT1.7
PWM1_4 Output PIN
SPI Communication Interface PIN MOSI_2
EUART Communication Interface PIN RX_4
Timer C Capture Module PIN TCI2_4
12C Communication Interface PIN SDA_4
Not Connect
Embedded Debug Module (EDM) Clock Input PIN
Embedded Debug Module (EDM) Data Input/ Output PIN
Digital Input/ Output PIN
RAIL-TO-RAIL OPAMP Output PIN
Not Connect
Not Connect
Analog Power Supply, LDO Output, or Analog Power Input
Analog Input Signal Port 0
Analog Input Signal Port 1
Analog Input Signal Port 2
Analog Input Signal Port 3
Digital Input/ Output PIN
Analog Reference Voltage
Not Connect
Not Connect
Digital Input/ Output PIN
Analog Input Signal Port 7
Digital Input/ Output PIN
Analog Input Signal Port 6
Analog Input Signal Port 5

DESCRIPTION
Analog input signal port 4
Digital Input/ Output PIN
RAIL-TO-RAIL OPAMP Output
8-bit Resistance Ladders Output
Digital Input/ Output PIN
RAIL-TO-RAIL OPAMP Output
Not connect
Not connect
Not connect
Not connect
Not connect
Digital Input/Output PIN
LS XIN
Interrupt Source INT 2.4
PWMO_7 Output PIN
SPI Communication Interface PIN CS_4
EUART Communication Interface PIN TX_7
Timer C Capture Module PIN TCI1_7
I2C Communication Interface PIN SCL_7
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38 [@] PT2.5 | Digital Input/ Output PIN
XO LS_XOUT | LS_XOUT
I INT2.5 | Interrupt Source INT 2.5
O PWM1_7 | PWM1_7 Output PIN

I CK_4 | SPI Communication Interface PIN CK_4
I RX_7 | EUART Communication Interface PIN RX_7
I TCI2_7 | Timer C Capture Module PIN TCI2_7

10 SDA 7 | 12C Communication Interface PIN SDA 7
39 [@] PT2.6 | Digital Input/Output PIN
Xl HS_XIN | HS_XIN
I INT2.6 | Interrupt Source INT 2.6
@) PWMO_8 | PWMO_8 Output PIN
I MISO_4 | SPI Communication Interface PIN MISO_4
[@] TX_8 | EUART Communication Interface PIN TX_7
I TCI1_8 | Timer C Capture Module PIN TCI1_8
10 SCL_8 | 12C Communication Interface PIN SCL_8
40 (@] PT2.7 | Digital Input/ Output PIN
X0 HS_XOUT | HS_XOUT
I INT2.7 | Interrupt Source INT 2.7
0] PWM1_8 | PWM1_8 Output PIN
(0] MOSI_4 | SPI Communication Interface PIN MOSI_4

I RX_8 | EUART Communication Interface PIN RX_8
I TCI2_8 | Timer C Capture Module PIN TCI2_8

[@] SDA 8 | I12C Communication Interface PIN SDA 8
41 PO VDD18 | Digital Power Supply. LDO Output 1.8V, 1uF Cap to VSS
42 NC NC | Not connect
43 Pl VDD3V | Power Input For System
44 NC NC | Not connect
45 NC NC | Not connect
46 NC NC | Not connect
47 NC NC | Not connect
48 P VSS | Power Ground Pad

Table 2-2 HY16F187/184 LQFP48 Pin Definition and Function description
2.2.3. HY16F187/184 QFN33

PIN  TYPEW NAME DESCRIPTION
1 10 PT1.0 | Digital Input/ Output PIN
Al CH1 | Comparator Analog Input PIN
| INT1.0 | Interrupt Source INT1.0
@] PWMO_1 | PWMO_1 Output PIN
| CS_1 | SPI Communication Interface PIN CS_1
[@] TX_1 | EUART Communication Interface PIN TX_1
I TCI1_1 | Timer C Capture Module PIN TCI1_1
10 SCL_1 | 12C Communication Interface PIN SCL_1
2 10 PT1.1 | Digital Input/ Output PIN
Al CH2 | Comparator Analog Input PIN
I INT1.1 | Interrupt Source INT1.1
0] PWM1_1 | PWM1_1 Output PIN

| CK_1 | SPI Communication Interface PIN CK_1
I RX_1 | EUART Communication Interface PIN RX_1
I TCI2_1 | Timer C Capture Module PIN TCI2_1

10 SDA 1 | I12C Communication Interface PIN SDA 1
3 [@] PT1.2 | Digital Input/ Output PIN

Al CH3 | Comparator Analog Input PIN

I INT1.2 | Interrupt Source INT1.2

0] PWMO_2 | PWMO_2 Output PIN

| MISO_1 | SPI Communication Interface PIN MISO_1

10 TX_2 | EUART Communication Interface PIN TX_2

© 2013-2017 HYCON Technology Corp DS-HY16F188-V12_EN

www.hycontek.com pagel7


http://www.hycontek.com/�

HY16F184/HY16F187/HY16F188 Datasheet
21-Bit ENOB XAADC

32-Bit MCU and 64KB Flash

PIN  TYPEW

I
10
4 10
Al
I
0]
0]
I
I
10
5 10
Al

PIN TYPEW

6 10
Al
I
O
I
I
I
10
7 10
Al

10
9 I
10 10
11 10
AO
12 P1O
13 Al
14 Al
15 Al
16 Al
17 10
PIO
18 10
Al

NAME
TCI1 2
SCL 2
PT1.3
cL1
INT1.3
PWM1_2
MOSI_1
RX_2
TCI2 2
SDA_2
PT1.4
CL2
INT1.4
PWMO_3
CS 2
TX 3
TCI1 3
SCL_3

NAME
PT15
CL3
INT1.5
PWM1_3
CK 2
RX_3
TCI2_3
SDA_3
PT1.6
cL4
INT1.6
PWMO_4
MISO_2
TX 4
TCI1 4
SCL_4
PT1.7
CMPO1
INTL.7
PWM1_4
MOSI_2
RX_4
TCI2_ 4
SDA_4
ECK
EDIO
PT3.7
OPO
VDDA
AIOO
AlO1
AlO2
AlO3
PT3.6
REFO
PT3.5
AIO7

© 2013-2017 HYCON Technology Corp
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DESCRIPTION
Timer C Capture Module PIN  TCI1_2
I2C Communication Interface PIN SCL_2
Digital Input/ Output PIN
Comparator Analog Input PIN
Interrupt Source INT1.3
PWM1_2 Output PIN
SPI Communication Interface MOSI_1
EUART Communication Interface RX_2
Timer C Capture Module PIN TC12_2
I2C Communication Interface PIN SDA 2
Digital Input/ Output PIN
Comparator Analog Input PIN
Interrupt Source INT1.4
PWMO_3 Output PIN
SPI Communication Interface CS_2
EUART Communication Interface TX_2
Timer C Capture Module PIN TCI1_3
12C Communication Interface PIN SCL_3

DESCRIPTION
Digital Input/ Output PIN
Comparator Analog Input PIN
Interrupt Source INT1.5
PWM1_3 Output PIN
SPI Communication Interface PIN CK_2
EUART Communication Interface PIN RX_3
Timer C Capture Module PIN TCI2_3
I2C Communication Interface PIN SDA_3
Digital Input/Output PIN
Comparator Analog Input PIN
Interrupt Source INT1.6
PWMO_4 Output PIN
SPI Communication Interface PIN MISO_2
EUART Communication Interface PIN TX_4
Timer C Capture Module PIN TCI1_4
I2C Communication Interface PIN SCL_4
Digital Input/ Output PIN
Comparator Analog Output PIN
Interrupt Source INT1.7
PWM1_4 Output PIN
SPI Communication Interface PIN MOSI_2
EUART Communication Interface PIN RX_4
Timer C Capture Module PIN TCI2_4
12C Communication Interface PIN SDA_4
Embedded Debug Module (EDM) Clock Input PIN
Embedded Debug Module (EDM) Data Input/ Output PIN
Digital Input/ Output PIN
RAIL-TO-RAIL OPAMP Output PIN
Analog Power Supply, LDO Output, or Analog Power Input
Analog Input Signal Port O
Analog Input Signal Port 1
Analog Input Signal Port 2
Analog Input Signal Port 3
Digital Input/ Output PIN
Analog Reference Voltage
Digital Input/ Output PIN
Analog Input Signal Port 7
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PIN TYPEW NAME DESCRIPTION
19 10 PT3.4 Digital Input/ Output PIN
Al AIO6 | Analog Input Signal Port 6
20 Al AIO5 | Analog Input Signal Port 5
PIN TYPEW NAME DESCRIPTION
21 Al AlO4 | Analog input signal port 4
22 10 PT3.1 | Digital Input/ Output PIN
DO OPOD2 | RAIL-TO-RAIL OPAMP Output
AO DAO | 8-bit Resistance Ladders Output
23 (@] PT3.0 | Digital Input/ Output PIN
DO OPOD1 | RAIL-TO-RAIL OPAMP Output
24 (@] PT2.4 | Digital Input/Output PIN
Xl LS XIN | LS_XIN
| INT2.4 | Interrupt Source INT 2.4
0] PWMO_7 | PWMO_7 Output PIN
| CS_4 | SPI Communication Interface PIN CS_4
[@] TX_7 | EUART Communication Interface PIN TX_7
I TCI1_7 | Timer C Capture Module PIN TCI1_7
10 SCL_7 | 12C Communication Interface PIN SCL_7
25 [@] PT2.5 | Digital Input/ Output PIN
XO LS XOUT | LS_XOUT
I INT2.5 | Interrupt Source INT 2.5
(0] PWM1_7 | PWM1_7 Output PIN

I CK_4 | SPI Communication Interface PIN CK_4
I RX_7 | EUART Communication Interface PIN RX_7
I TCI2_7 | Timer C Capture Module PIN TCI2_7

10 SDA 7 | 12C Communication Interface PIN SDA_7
26 [@] PT2.6 | Digital Input/Output PIN
Xl HS_XIN | HS_XIN
| INT2.6 | Interrupt Source INT 2.6
0] PWMO_8 | PWMO_8 Output PIN
| MISO_4 | SPI Communication Interface PIN MISO_4
[@] TX_8 | EUART Communication Interface PIN TX_7
I TCI1_8 | Timer C Capture Module PIN TCI1_8
10 SCL_8 | 12C Communication Interface PIN SCL_8
27 10 PT2.7 | Digital Input/ Output PIN
XO HS_XOUT | HS_XOUT
I INT2.7 | Interrupt Source INT 2.7
0] PWM1_8 | PWM1_8 Output PIN
O MOSI_4 | SPI Communication Interface PIN MOSI_4

I RX_8 | EUART Communication Interface PIN RX_8
I TCI2_8 | Timer C Capture Module PIN TCI2_8

10 SDA 8 | I12C Communication Interface PIN SDA 8
28 PO VDD18 | Digital Power Supply. LDO Output 1.8V, 1uF Cap to VSS
29 Pl VDD3V | Power Input For System
30 P VSS | Power Ground Pad
31 Pl VPP | Reserve (can’t connect to any pin)
32 I RST | Reset IC PIN
33 P VSS | Power Ground Pad

Table 2-3 HY16F187/184 QFN33 Pin Definition and Function description

2.2.4. HY16F184 TSSOP28

PIN = TYPEYW NAME DESCRIPTION
1 PO VDD18 | Digital Power Supply. LDO Output 1.8V, 1uF Cap to VSS
© 2013-2017 HYCON Technology Corp DS-HY16F188-V12_EN
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5-5~0-2535--olo-

PIN TYPEWYW
10 (o}
Al
|
o}
|
|
|
10
11 10

NAME
VDD3V
VSS
RST
PT1.0
CH1
INT1.0
PWMO_1
CS 1
TX 1
TCI1 1
SCL_1
PT1.1
CH2
INTL.1
PWM1_1
CK_1
RX_1
TCI2 1
SDA 1
PT1.2
CH3
INTL.2
PWMO_2
MISO 1
TX 2
TCI1 2
SCL_2
PT1.3
CL1
INT1.3
PWM1_2
MOSI_1
RX_2
TCI2 2
SDA_2
PT1.4
CL2
INT1.4
PWMO_3
CS 2
TX 3
TCI1 3
SCL_3

NAME
PT1.5

CL3

INT1.5
PWM1_3
CK 2

RX_3

TCI2_3
SDA_3

PT1.6

© 2013-2017 HYCON Technology Corp
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DESCRIPTION
Power Input For System
Power Ground Pad
Reset IC PIN
Digital Input/ Output PIN
Comparator Analog Input PIN
Interrupt Source INT1.0
PWMO_1 Output PIN
SPI Communication Interface PIN CS_1
EUART Communication Interface PIN TX_1
Timer C Capture Module PIN TCI1 1
I2C Communication Interface PIN SCL_1
Digital Input/ Output PIN
Comparator Analog Input PIN
Interrupt Source INT1.1
PWM1_1 Output PIN
SPI Communication Interface PIN CK_1
EUART Communication Interface PIN RX_1
Timer C Capture Module PIN  TCI2_1
I2C Communication Interface PIN SDA_1
Digital Input/ Output PIN
Comparator Analog Input PIN
Interrupt Source INT1.2
PWMO_2 Output PIN
SPI Communication Interface PIN MISO_1
EUART Communication Interface PIN TX_2
Timer C Capture Module PIN TCI1_2
I2C Communication Interface PIN SCL_2
Digital Input/ Output PIN
Comparator Analog Input PIN
Interrupt Source INT1.3
PWM1_2 Output PIN
SPI Communication Interface MOSI_1
EUART Communication Interface RX_2
Timer C Capture Module PIN TC12 2
12C Communication Interface PIN SDA 2
Digital Input/ Output PIN
Comparator Analog Input PIN
Interrupt Source INT1.4
PWMO_3 Output PIN
SPI Communication Interface CS 2
EUART Communication Interface TX 3
Timer C Capture Module PIN TCI1_3
I2C Communication Interface PIN SCL_3

DESCRIPTION
Digital Input/ Output PIN
Comparator Analog Input PIN
Interrupt Source INT1.5
PWM1_3 Output PIN
SPI Communication Interface PIN CK_2
EUART Communication Interface PIN RX_3
Timer C Capture Module PIN TCI2_3
12C Communication Interface PIN SDA_3
Digital Input/output PIN
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PIN

12
13
14
15
16
17
18
19

20

21

22

23

24

25

26

TYPE®Y

Al

PI1O

10
10

NAME
CL4
INT1.6
PWMO_4
MISO_2
TX 4
TCI1 4
SCL_4
ECK
EDIO
VDDA
AIOO
AlO1
AlO2
AlO3
PT3.6
REFO
PT3.1
OPOD?2
DAO
PT2.0
INT2.0
PWMO_5
CS 3
TX 5
TCI1 5
SCL_5
PT2.1
INT2.1
PWM1_5
CK_3
RX 5
TCI2 5
SDA_5
PT2.2
INT2.2
PWMO_6
MISO_3
TX 6
TCI1 6
SCL_6
PT2.3
INT2.3
PWM1_6
MOSI_3
RX_6
TCI2_6
SDA_6
PT2.4
LS_XIN
INT2.4
PWMO_7
CS 4
TX 7
TCI1 7
SCL_7
PT2.5

© 2013-2017 HYCON Technology Corp
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DESCRIPTION
Comparator Analog Input PIN
Interrupt Source INT1.6
PWMO_4 Output PIN
SPI Communication Interface PIN MISO_2
EUART Communication Interface PIN TX_4
Timer C Capture Module PIN TCI1_4
I2C Communication Interface PIN SCL_4
Embedded Debug Module (EDM) Clock Input PIN
Embedded Debug Module (EDM) Data Input/ Output PIN
Analog Power Supply, LDO Output, or Analog Power Input
Analog Input Signal Port O
Analog Input Signal Port 1
Analog Input Signal Port 2
Analog Input Signal Port 3
Digital Input/ Output PIN
Analog Reference Voltage
Digital Input/ Output PIN
RAIL-TO-RAIL OPAMP Output
8-bit Resistance Ladders Output pin
Digital Input/ Output PIN
Interrupt Source INT 2.0
PWMO_5 Output PIN
SPI Communication Interface PIN CS_3
EUART Communication Interface PIN TX 5
Timer C Capture Module PIN TCI1_5
I2C Communication Interface PIN SCL_5
Digital Input/ Output PIN
Interrupt Source INT 2.1
PWM1_5 Output PIN
SPI Communication Interface PIN CK_3
EUART Communication Interface PIN RX_5
Timer C Capture Module PIN TCI2_5
I2C Communication Interface PIN SDA 5
Digital Input/ Output PIN
Interrupt Source INT 2.2
PWMO_6 Output PIN
SPI Communication Interface PIN MISO_3
EUART Communication Interface PIN TX_6
Timer C Capture Module PIN TCI1_6
I2C Communication Interface PIN SCL_6
Digital Input/ Output PIN
Interrupt Source INT 2.3
PWM21_6 Output PIN
SPI Communication Interface PIN MOSI_3
EUART Communication Interface PIN RX_6
Timer C Capture Module PIN TCI2_6
I2C Communication Interface PIN SDA 6
Digital Input/ Output PIN
LS XIN
Interrupt Source INT 2.4
PWMO_7 Output PIN
SPI Communication Interface PIN CS_4
EUART Communication Interface PIN TX_7
Timer C Capture Module PIN TCI1_7
I2C Communication Interface PIN SCL_7
Digital Input/ Output PIN
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PIN TYPEWYW NAME
X0 LS_XOUT
[ INT2.5
o} PWM1_7
I CK_ 4
| RX_7
| TCI2_7
10 SDA 7
27 10 PT2.6
XI HS_XIN
[ INT2.6
o} PWMO_8
| MISO_4
10 TX 8
| TCI1 8
lo) SCL_8
28 10 PT2.7
X0 HS_XOUT
| INT2.7
0 PWM1_8
0 MOSI_4
[ RX_8
[ TCI2_8
10 SDA 8

HYGON

HYCON TECHNOLOGY

DESCRIPTION
LS XOUT
Interrupt Source INT 2.5
PWM1_7 Output PIN
SPI Communication Interface PIN CK_4
EUART Communication Interface PIN RX_7

Timer C Capture Module PIN TCI2_7

I2C Communication Interface PIN SDA_7
Digital Input/ Output PIN

HS XIN

Interrupt Source INT 2.6

PWMO_8 Output PIN

SPI Communication Interface PIN MISO_4
EUART Communication Interface PIN TX_7
Timer C Capture Module PIN TCI1_8

I2C Communication Interface PIN SCL_8
Digital Input/ Output PIN

HS_XOUT

Interrupt Source INT 2.7

PWM1_8 Output PIN

SPI Communication Interface PIN MOSI_4
EUART Communication Interface PIN RX_8
Timer C Capture Module PIN TCI2_8

I2C Communication Interface PIN SDA_8

Table 2-4 HY16F184 TSSOP28 Pin Definition and Function description
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2.2.5. Function Priority:

GPIO Port

Priority
PT1.0
PT1.1
PT1.2
PT1.3
PT1.4
PT1.5
PT1.6
PT1.7
PT2.0
PT2.1
PT2.2
PT2.3
PT2.4
PT2.5
PT2.6
PT2.7
PT3.0
PT3.1
AlO4
AlO5
PT3.4
PT3.5
PT3.6
PT3.7
AlOO
AlO1
AlO2
AlO3

0osC
0

LSXT1
LSXT2
HSXT1
HSXT2

Interrupt

0
INT1.0
INT1.1
INT1.2
INT1.3
INT1.4
INT1.5
INT1.6
INT1.7
INT2.0
INT2.1
INT2.2
INT2.3
INT2.4
INT2.5
INT2.6
INT2.7

© 2013-2017 HYCON Technology Corp
www.hycontek.com

Timer C
Capture
0
TCI1 1
TCI2_ 1
TCI1 2
TCI2_2
TCI1_3
TCI2_3
TCI1 4
TCI2 4
TCI1 5
TCI2_5
TCI1 6
TCI2_6
TCI1 7
TCI2_7
TCI1_8
TCI2_8

SPI

1
cs 1
CK_1

MISO_1

MOSI_1
CS 2
CK 2

MISO_2

MOSI_2
CS 3
CK 3

MISO_3

MOSI_3
CS 4
CK 4

MISO_4

MOSI_4

lc

2
SCL_1
SDA 1
SCL_2
SDA_2
SCL_3
SDA_3
SCL_4
SDA_4
SCL_5
SDA_5
SCL_6
SDA_6
SCL_7
SDA_7
SCL_8
SDA_8

UART

TX 1
RX_1
TX 2
RX_2
TX 3
RX_3
TX 4
RX_4
TX 5
RX_5
TX 6
RX_6
TX 7
RX_7
TX 8
RX_8

CMP

CH1
CH2
CH3
CL1
CL2
CL3
CL4
CMPO1

OPOD1
OPOD2

HYGON

HYCON TECHNOLOGY

Analog
5

DAO
AlO4
AIOS5
AlO6
AlO7
REFO
OPO
AIOO
AlO1
AlO2
AIO3

Timer B
PWM
6
PWMO_1
PWM1 1
PWMO_ 2
PWM1 2
PWMO_ 3
PWM1 3
PWMO 4
PWM1 4
PWMO 5
PWM1 5
PWMO_6
PWM1 6
PWMO_7
PWM1 7
PWMO_8
PWM1 8

DS-HY16F188-V12_EN

page23


http://www.hycontek.com/�

HY16F184/HY16F187/HY16F188 Datasheet

21-Bit ENOB ZAADC HVC\",\"

32-Bit MCU and 64KB Flash HYCON TECHNOLOGY

2.3. Package marking information
2.3.1. HY16F184/187/188 LQFP Package marking information

V‘XXXX —» HYCON's Logo + Traceability code

HY16F184 ———p Product Name:HY16F184
XXXXXX ——p Product Lot No.

Q

»

PIN 1 MARK

V‘XXXX —» HYCON's Logo + Traceability code

HY16F187 ———p Product Name:HY16F187
XXXXXX ——p Product Lot No.

Q

»

PIN 1 MARK

V‘XXXX —» HYCON's Logo + Traceability code

HY16F188 ———p Product Name:HY16F188
XXXXXX —— P Product Lot No.

Q

»

PIN 1 MARK

© 2013-2017 HYCON Technology Corp DS-HY16F188-V12_EN
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2.3.2. HY16F184 /187QFN Package marking information

V~XXXX —» HYCON's Logo + Traceability code

HY16F184 — > Product Name:HY16F184
XXXXXX ——p Product Lot No.

=

LASER MARK for PIN 1

V~XXXX —» HYCON's Logo + Traceability code

HY16F187 — > Product Name:HY16F187
XXXXXX —— > Product Lot No.
S

LASER MARK for PIN 1
2.3.3. HY16F184 TSSOP Package marking information

iHARARAAAAAAHS

\0« XXXX —» HYCON's Logo + Traceability code

HY16 F 184 ——» Product Name:HY16F184
Q XXXXXX —» Product Lot No.

IROE000000000E

PIN 1 MARK
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3. Application Circuit
3.1. Bridge Sensor

/6| 58| 4] 58| 22| 5| [so| 29| 28] 27| o] ]
g % 5§ 9 9 o 4 3B < B g
Z o N N q o o O 0O 9 m [ I
FERERERE<<E &
[5[PT2.4 NC
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Figure 3-1 Bridge Sensor Circuit
3.2. Blood Pressure Sensor
]
4
1K
PWM1 “
/sl [35] o4 53] o2 o] 5o 2] ] [27] o] 29
g @ § 9 o o =9 3 @B 3 B g VODA
s g prpdpepRpzze Rz i
a o o a o o a o
B |pT2.4 Ne|R]
[8|PT25 REFO/PT3.6| 8] o | Pressuresensor | 4
T_M&LEPTZ.G AIO3([RN
8 BT,
Lusoalglpra7 Alo2[RTo
S |vbD18 A|01E)—1—5 s s 2
1”EL_E < 0.1uF ¥ A::OO
T [ghe A0 g—¥a
1100 —4—{ 2 [vDD3V VDDAE—;_ 6| owo| Joewo |4
Jlcp_o ne| &) 1
Ligfer HY16F188 Nel]
1uF:
voar  E[CL LQFP48 PT37[5]
_HECP_I EDIO[ 2
"10uF 2|vss ECK|5 AR
veRsY U R T e 100k | com SEG
& 9 F F FEEFEE EE @ —
100K x o a o a o [« a a P
AR S T R e ol
100nF wsoa C—{soa| Hy26138 | %
:L TSSOP48
vDD3 Voo

Figure 3-2 Blood Pressure Sensor Circuit
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3.3. Electrochemical Sensor
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Figure 3-3 Electrochemical Sensor Circuit
3.4. Touch Key Sensor
5] 1] 4] 53 [32 [51] 0] 75| 2 [27] [ 29
g © & o o o = g & ¥ @ o
IEPTZA NC E
Els rerorPTas| B
e HY16F188 ol
LQFP48
S |pr27 AIO2 E‘
luEL—E\/DDls AlO1 E‘
l S ne Aioo| &5 |
1~10u5|__E_(g VDDAE‘
1 [5 we[E]
I Nl 5]
° PT3.7| 5|
E EDIO| 2
100k
vopsv Eck| 5
S |~ 100k
100K - E E % =
0 Bl
F
1o0nF l Touch PAD

Figure 3-4 Touch Key Sensor Circuit
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4. Function Outline
4.1. Internal Block Diagram
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4 N
UART 32-bit SPI 12C
Hardware TimerA/B/C
RTC Clock System 16-bit PWM
2KB~8KB Debug
SRAM Module
N8
32-bit MCU
16KB~64KB Power
Flash Management
Rail-to-Rail
Watch Dog Reset Control OPAMP
Low Noise . Analog
PGA 24-bit ADC Comparator
Bandgap 8-bit Resistance Charge Pump
Ladders (HY16F188 only)
- /

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

To AICE
2-wire JATG

EDM

32-bit N801 Core

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

Figure 4-2 Build Block Diagram

4.3. Supporting Document

NO File Name Description
1 UG-HY16F188 HY16F188 User’s Manual
2 APD-HY16IDEOO1 HY16F18 Series IDE Software Manual
3 APD-HY16IDE002 HY16F18 Series IDE Hardware Manual
4 APD-HY16IDEO04 HY16F18 C Peripheral Driver Library
5 APD-HY16IDEO0O6 HY16F Series Writer Kit Manual
6 APD-HY16F003 HY16F18 IP User Manual
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4.4. Clock System Network

HSXT Enable(ENOHS)
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HSXT CKHS
2-16MHZ B 15 ~16MHz | HSXT Hs oK
1 _
EN_HAO > o
. HSRC I HSRC
HAOILOl =15 1410MHz MCUCKS " enmco
HAOTR[7:0] —» | MCCK -
0 P |
LSXT Enable(ENOLS) re-s;:ae
! L APCK
APB
32.768KHz =3 LSXT s >
32.768KHz _l LSXT
1
LSRC 0 LS CK
35KHzZ -I LSRC -
ENACD ADCD[1:0]
Pre-scale |ADCK
ENRTCK — ADC
HS_CK 6,12,30,60
RTCDV m RTC
1256/128
Pre-scalef wWDC
LSRC 256 WDT
ENfD SP+CD[2:O]
Pre-scale | SPCK 32-bit
APCK 124, [—P Spl
~2048 TACKS
ENTAD
TUCKS ENUD UACD[3:0 HS CK
(3:01 - 0 Pre-scale TACK Timer A
HSXT Lsck =1 32
0 Pre-scale
1,24, URGK UART
HSRC 1 108
TMCKS
ENTD TMCDI1:
ENI2C  TOPS[2:0] CD[1:0] _
Timer B
HS CK
- 0 TBCK
Pre-scale | I12CK Pre-scale >
APCK 124, P %€ LS_CK 1 1,2,4,8
~128 Timer C
IOCKS  10CD[3:0]
ENCHP
CHPCK] Charge HS_CK Pre-scale
ADCK == Pre-scale 4 =13 Pump — 0 on 10CK S
LS CK 1 ~16384

© 2013-2017 HYCON Technology Corp

www.hycontek.com

DS-HY16F188-V12_EN
page30


http://www.hycontek.com/�

HY16F184/HY16F187/HY16F188 Datasheet
21-Bit ENOB XAADC
32-Bit MCU and 64KB Flash

4.5. Power System Network
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1uF 10pF 10pF
EERE
CL| CH CP_I CP_O VDD3V
1
L
ENCHP
Charge Pump + Regulator VvDD18
CHPCK —> g(CP_Op~ 3.3\/% Regulator _[]_—I_
T
ENBGRI[0]—> L vbDA
ENVAIOI™ 4/;/ ?/%/3 3) 9
VDAS[0]—>| ] 1pF
VDDA BGR EN_REFO
EN_REF REF ——7T REFO
ACMSI0] _| 5 ]1
0.1uF
ADC common 1 @ ACMSI0]
voltage 0 % =
REFO | PT3.6_ENI []_V-IS_S
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4.6. 24-bit> AADC Network
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4.7. Rail to Rail OPAMP Network

OoPO—1—"
OPPS[0] ———

OPPS[1] ;i

0AG S — OPDEN
ReFo | 0TS ENOP O oop OPOS
l OPOD1/
+ 0| oPOD2
R2ROP 1
OPNS[0][——="
OPNSIL 3:' OPCS CHPCK
DAO OPNSJ[2] e l
R OPOC 1 —oPolI
opPOl — OPNSBIL { }7 0 VSSA
oPO OPNS[4] [~ 1 10pF
OPOC OPNSJ[5] /4P
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4.8. 8-bit Resistance Ladders Network

DAPS<2:0> ENDA

VDD3
VDDA

I

REFO_|

AlO4 DA_Vrefp

AlO5

AlO6

e

AlO7

188k

a1
[e)]

DABIT[7:0]

NN

WYY VVNQ‘WV WY

AAAM MA\AM AMA A A AR

VSS

REFO _|

DA_Vrefn
AIO7

I

Reserved -

DANSI[2:0]
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DAOE Internal
DAO PT3A0
PT3.1
DAO
DABIT[7:0] DABIT
0X00 0/256
0X01 1/256
- -
- -
- -
OXFE 254/256
OXFF 255/256
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4.9. Analog Comparator Network

Hysteresis
<l< CPDM CMPO Divider CPCLS[1:0]
e 8 8 © 0000 X CPDA[3:0]
I— ez) 0001 1 CPDA[3:1],1
Y 0001 0 CPDA[3:1],0
. I I . 0010 1 CPDA[3:2],1,CPDA[0]
i ;J" EJ'-E - E-l' g CPRH[ZO] 0010 0 CPDA[3:2],0,CPDA[0] CL1
HE I : : 0011 1 CPDA[3:2],11
Sobdid 0011 0 CPDA[3:2],00 CL2
CPNS[1:0] CL3
CPRLH oL
e
—
S .
=
104 ENCMP
16
y; kHE)
7
R_DA 1
.......... 4 r.._:
£ CPIS} |
CPRL ===t 20R i
i " +
CPRLL CH1 )= T
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4.10.Watch Dog Timer Network

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

Fwpt

\

ENWDT —

WDT_CK —

Programmable Scaler

WDT
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Set TO on Overflow

WDT[2:0]

WDT_Scalar[14:0]

000

FWT/2

001

FWT/8

010

FWT/32

011

FWT/128

Non-mask-able
Interrupt

100

FWT/512

101

FWT/2048

110

FWT/8192

111

FWT/32768
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4.11.Timer A Network

ENTA TMAR STOP
Sleep()

TACLR  TMAS[3:0]

|

TMA
Overflow

y
TACK ——— TMAR[15:0]
TMASI[3:0] TMAR[15:0]
0000 TACK/2
0001 TACK/4
1110 TACK/32768
1111 TACK/65536
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4.12. Timer B Network

CLR_TMB

TMBR[15:8] TMBR[7:0]

Comparator

TMBCO[15:0

AN

TMBC1_PWM[15:0]

TMBC2_PWM[15:0]
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OPODIG 10
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PWM_PORT[2:0]

LLIKE

90 I"pT1.0

PTL.
PTLA
PTL6
PT2.0
PT2.2
PT2.4
2 Ip126

001

010

011

100

101

110
1

;

00 I"pT1.1

9L I"p71.3
PT1.5
PTL.7
PT2.1
PT2.3

—

27

&

010

011

100

101

Pae8e

7

DS-HY16F188-V12_EN
page38


http://www.hycontek.com/�

HY16F184/HY16F187/HY16F188 Datasheet

21-Bit ENOB XAADC

32-Bit MCU and 64KB Flash

4.13. Timer C Network
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4.14.32-bit SPI Diagram
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Master Slave
MSBIt LSBit MSBit
SDIx SDO
shift register <« }—{ mso —{ }— shift register -
A
SDOX SDI
I ( [ }—{wos —{] S
Read Write
Buffer Buffer
I
SPI || SPI Clock -.SCKX SCKI"I
Controller Generator EJ LJ
r CSx CSr SPI
L '-] ™ controller
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4.15. UART Block Diagram

EUART TRANSMIT BLOCK DIAGRAM

Data Bus
ENSP[0] ——> Enable EUART

p

84

Exclusive OR

TXREG Register

ps

PARITY[0] ”
8

XOR

TX9D

TX9D[0]
TX9[0]
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ENADD[0] =\ 1 Interrupt
TXIE[] ’:D%Txu:
ENTX[0 s S — S S — 1 Buffer
[0] i (8) | 7) | ............ | 0 | and |Z|TX pin
| TWS8T_ _ _ _TSRRegister_ _ _ _ | ss_ | Control
1
I | L > TRMTI(]

BRGRH | BRGRL |
Baud Rate Generator

EUART 8-BITs RECEIVE BLOCK DIAGRAM

ENCR[0] OERR[0] OERR[0]
ENSP[0)] ———> Enable EUART l T T
I |
. | |
. Pin Buffer Data
Zi_ - _|_,| ............ I
RC pin and Control Recover | Stop | 7 | | L | 0] Start | |
| RSR Register |
ENSP]— |  TTTTTToooo—s vt ol
Exclusive OR ’/ 8
.- I PARITY[O0 XOR
| | (0] —p o 4
| | BRGRH | BRGRL |
|_ _ Baud Rate Generator _ _| PERR[O]"
Interrupt Overflow ~—
RXIF[O] % RXREG Register | FIFO
RXIE[O
[0] )2
Data Bus

'DonCcare PERR[0] state of 8-bits receive mode
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4.16.12C Block Diagram
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SCL
SDA
* \ 4 * \ 4 * \ 4
Master Slave TX Ctrl
ENI2C  TOPS[2:0]
Pre-scale Clock Redister Time-out
APCK 1,2,4, |2CCK | Generator 9 Ctrl
---,128
Intetnal
System Bus
4.17.Hardware RTC Block Diagram
. ) CM<6:0>
D|g|taICCO|t11p|(|ansat|on <
ontroller .
CKS[0] ¢ENRTCK KEY<3:0> PT<2:0> PFEN
Y l l l
LSXT
1 O = RTC PT scaler
KEY=
Pre-Scalar Secondary Scalar - 1128/64/32/16/8/4/2/1
LsRC | | 1 ™1 inpuv2ss [ 128 »| 01108
Periodic Timer
Interrupt Mux
LPYF ;
Time (BCD) _
Year/Month/Day/Wday/Hour/Min/Sec
RTCIE
RTCIF - WUEN *
TAF PTF
PTE Comparator <
WUF
£ y
RTCEN
TAF TAEN
Alarm(BCD)
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5. Electrical Characteristics

Absolute maximum ratings over operating free-air temperature (unless otherwise noted)
This is a stress rating only and functional operation of the device at these or any other conditions above those
indicated in the operation sections of this specification is not implied. Exposure to absolute maximum rating

conditions for extended periods of time may affect reliability.

Parameter Sym. Min. Max. Unit
Voltage applied at VDD3V to VSS -0.2 4.0 V
Voltage applied to Pin Vin -0.2 VDD3V+0.3 V
Diode current @ device terminal -2 2 mA
Storage Temperature TST =55 150 °C
Operating Temperature TA -40 85 °C
Soldering Temperature(10s) 260 °C
Maximum output current sink by any 10 mA
PORT1 to PORT3 I/O PIN

5.1. Recommended Operating Conditions

VDD3V=2.2V ~ 3.6V.T,=25C ,Unless otherwise noted.

Parameter Sym. Test Conditions Min. Typ. Max. | Unit
Digital Application 2.2 3.6 V
Supply Voltage vDD3V Digital Analog Application 2.4 3.6 V
|_Sleep Sleep Mode ,vDD18 LDO OFF 2.5 UA
- Sleep Mode ,vDD18 LDO ON 3.5
Supply Current I_Idle LSRC=35KHz+IDLE Mode 5 uA
Free Run_2MHz HSRC=2MHz@CPU_CK:2MHz 1.1 mA
Free Run_4MHz HSRC=4MHz@CPU_CK:4MHz 2.1 mA
Free Run_10MHz | HSRC=10MHz@CPU_CK:10MHz 3.3 mA
Power—Up Delay tpu.pLY Wake up from deep sleep 64 ms
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5.2. Clock System

HYGON
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Parameter Sym. Test Conditions Min. Typ. Max. Unit
High Speed Crystal 2MHz~4MHz 2.2 3.6 v
f (OHS HS=0b)
HSXT | Operating Voltage
Range 4MHz~16MHz 29 36 v
(OHS_HS=1b) ' :
High Speed Crystal _
I xHs Current HSXT = 16MHz 100 UA
Low Speed Crystal _ .
LSXT Frequency VDD3V = 2.2V~3.6V 32.768 KHz
Low Speed Crystal
IxLs Current 2 UA
Fhao = 2MHz -10% 2 +10% MHz
Frao = 2MHz After Trim N -2% 2 +2%
= Internal High Speed Fuao = 4MHz -10% 4 +10% MHz
HAO Oscillator Frequency Fuao = 4MHz After Trim Mot 2% 4 +2%
FHAO: 10MHz -10% 10 +10% MHz
Fuao = 10MHz After Trim "' | -2% 10 +2%
Vuao | Voltage Coefficient VDD3V = 2.2V ~3.6V -0.2 +0.2 %
Thao Temperature Coefficient | -40~85 -15 +1.5 %
Internal High Speed _
Ao Oscillator Current Fhiao = 2MHz 20 UA
Duty OF Internal o
Dhao High Speed Oscillator 40 60 %
WThao | Wake Up Time Frao = 2MHz 30 us
Internal Low Speed _ 5n0 0
FLeo | Oscillator Frequency VDD3V=3.0V 20% 35 +20% | KHz
Vipo | Voltage Coefficient VDD3V= 2.2V ~3.6V 2.5 +2.5 %
TLpro Temperature Coefficient | -40~85 -2.5 +2.5 %
Internal Low Speed
ILpo Oscillator Current 0.35 0.7 UA
Duty OF Internal o
Diro Low Speed Oscillator 40 60 %
Notel

After Trim: According to the factory calibration parameters of HAO to calibrate HAO, and need to

corresponding to the selected HAO frequency. Configure the register 0x40304[7:0]. Please refer to the

chapter 6.1.2 “UG-HY16F188 EN” to know how to use that in detail.
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5.3. Power Management System
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Sym. | Parameter Test Conditions Min. Typ. Max. | Unit
Coarse Band Gap Reference
Operation Voltage 2.2 3.6 \%
Output Voltage VDD3V=3.0V 1.05 1.2 1.35 V
Band Gap Performance
Operation Voltage VDDA 2.4 3.6 \%
Output Voltage VDDA =2.4V 1.15 1.2 1.25 \%
Temperature Coefficient 50 ppm/°C
Startup Time 40 us
VDDA LDO
Output Voltage Error -5 5 %
Capacitor Loading 22 10,00 nF
. . Capacitor Loading = 100nF
Settling Time 99(50 OF VDDA 9 50 us
. Bias + Band Gap +
Operation Current VDDA LDO P 35 50 UuA
Dropout Voltage I=10mA 0.2 \%
Voltage Coefficient VDD3V= 2.5~ 3.6V 0.1 %/V
VDAS=00 2.4 \Y;
VDAS=01 2.7 \Y;
Select VDDA Output Voltage VDAS=10 30 v
VDAS=11 3.3 \Y
Temperature Coefficient Using BRG VDDA=3.0V 100 ppm/°C
VDD18 LDO
Output Voltage 1.7 1.8 1.9 \%
Capacitor Loading 10,00 nF
Maxim Current VDD3V= 2.2 ~ 3.6V 10 mA
Voltage Coefficient VDD3V=2.2 ~ 3.6V 1 %IV
Temperature Coefficient 100 ppm/°C
Load Regulation Load = 0.1~10mA 0.1 V/A
Dropout Voltage Load = 10mA 0.2 \
REFO Buffer
Capacitor Loading 22 100 1000 nF
Operation Current 15 UA
Input Resistance Push Pull R 5 20 Q
Output Current 1% Change Voltage 0.25 1 mA
Temperature Coefficient Using BRG VDDA=3.0V 80 ppm/°C
Offset Voltage REFO = 1.2V +3 +12 mV
Voltage coefficient DC 0.1 %/
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5.4. Reset Management System

HYGON

HYCON TECHNOLOGY

Reset Management System = (Brownout/External RST Pin/Low Voltage Detect)

Typical values are at TA=25"C and VYDD3V= 3.0V. Unless otherwise noted.

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
Pulse length needed to accepted reset internally, ty..vr 2 us
VDD3V Start Voltage to accepted reset internally (L>H),V ik 1.8 1.95 2.1 \%

BOR Ta=-40"C~85C -0.50 +50 mV
Hysteresis, Vuys.Lvr 30 mV

POR Operation Slew Rate 0.1 V/us
Start Voltage to Accepted Reset 0.6 \Y
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5.5. GPIO Port

HYCON TECHNOLOGY

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

Sym. | Parameter |  Test Conditions | Min. | Typ. |  Max. | unit
PT 1.0 ~ 3.7 GPIO Port
Rpy | Internal pull high resistor 65 85 105 kQ
Viy | Input high voltage 0.7*vDD3V \'%
V,. | Inputlow voltage 0.3*VvDD3V | V
loy | Source current 10 mA
loo | Sink current 10 mA
WOH ws. IOH@WDD3W=3 3V WOH ws. Temperature@y/DD3v=3.3V
35 3.35
34 b g b g o g -
3.25
g 33 \ % . s s . .
]
> 32 F315
31 \
3.05
3.0 40 20 0 25 45 B5 85
D 5 10 ——I0H=0mA,
—B—10H=5mA Temperature(t”)
IOH{mA) [OH=10maA,
Figure5.5-1 VOH vs. IOH Figure5.5-2 VOH vs. Temperature
YOL vs. I0L@VDD3V=3.3v YW0L ws. Temperaturei@d@y' DD3EY=3.3%
018 0.20
0.15 —~
012 = 0.10
=) / ' —s——g———=a
& 008 < 005
= o
/ 5 000 et
40 20 0O 25 45 BE B5
0.04 / 0.05
0.00 ¢ -0.10
0 5 10
——IOH=0mA,
B Temperature(1)
[OH=10m

Figure5.5-3 VOL vs. IOL

Figure5.5-4 VOL vs. Temperature
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5.6. ZAADC ENOB and RMS Noise

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

HY16F188 provides important input noise specification that aims at XAADC. Table 7.5-1 and Table 7.5-2 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. VinmV) OSR 32 64 128 256 512 | 1024 | 2048 | 4096 | 8192 | 16384 32768
ax. vinim
~0.9°VREF 1) Output rate(H7) 10417 | 5208 | 2604 | 1302 | 651 | 326 | 163 | 81 | # 20 10
Gain |=| PGA | x| ADGN

1080 1 =] 1 |=x] 1 12.5 15.0 16.6 17.3 17.7 | 1841 18.7 | 19.2 19.6 20.3 207

540 2 = 1 |=[ 2 124 144 16.3 16.9 17.0 17.4 17.9 19.1 19.3 20.0 204

=270 4 =] 1 |=x| 4 12.2 146 | 161 166 | 169 | 172 | 179 | 188 | 194 19.8 203
233,75 32 |=[ &8 |x| 4 12.2 137 | 151 | 156 | 16.1 16.5 | 17.0 | 17.7 | 181 18.6 19.1
+16.875 64 |=[ 16 |x| 4 12.1 138 | 146 | 152 | 156 | 162 | 167 | 172 | 176 18.1 18.5
+8.4375 128 |=| 32 |x| 4 12.0 133 | 141 | 147 | 151 156 | 16.1 16.6 | 171 17.6 18.1

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

Table 5.6-12AADC 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
Mazx. Vin(mV)
Qutput rate(HZ
=0.9*VREF P (H2) 10417 | 5208 | 2604 | 1302 | 651 326 163 81 1 20 10
Gain | =| PGA | x | ADGN
1080 1 |=| 1 [=x] 1 426.3 710 | 233 | 1456 | 1092 | 829 | 572 | 398 | 295 1.89 1.410
+540 2 =] 1 [x] 2 216.6 541 1456 | 993 | 937 | 747 | 477 | 219 1.89 1.12 0.838
=270 4 =] 1 x| 4 129.5 23.5 8.5 6.04 | 485 | 402 | 246 1.29 0.89 0.65 0.455
+33.75 32 |=| & |x| 4 15.8 55 21 153 | 107 | 078 | 056 | 036 | 027 018 0.135
+16.875 64 |=| 16 |x| 4 8.5 256 15 099 | 075 | 051 | 036 | 026 | 0.19 013 0.098
+8.4375 128 |=| 32 |x| 4 46 1.9 11 071 | 082 | 037 | 027 | 019 | 014 0.10 0.068
Table 5.6 -2>AADC RMS Table
RMS Noise Diagram RMS Noise Diagram
350 6
Gain=1 Gain=1
300 Output rate ~ 10sps (OSR:32768) 4l Output rate ~ 10sps (OSR:32768)
250 o e | | \L\ [ 111 I |u ll\ | by
8 9?2
2 200 >
El_) =}
§ 150 §O
o §2
100 3 \|‘nn“ ‘| I L \‘I‘H’HI R
50 4

o
&

8 -7 -6 5 4 32 -10 12 3 4 5 6 7 8 1 201 401 601 801 1001
Output Code (LSB) Time (reading number)
LSB base on 21-bit outout LSB base on 21-bit outout
Figure5.6-1(a) RMS Noise Diagram Figure5.6-1(b) Output Code Diagram
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350
300
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50

Occurrence

500
450
400
350
300
250
200
150
100

50

Occurrence

350

300

250

200

150

Occurrence

100

50

RMS Noise Diagram

Gain=128
Output rate ~ 10sps (OSR:32768)

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

Output Code (LSB)
LSB base on 19-bit outout

Figure5.6-2(a) RMS Noise Diagram

RMS Noise Diagram

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

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

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

Figure5.6-3(a) RMS Noise Diagram

RMS Noise Diagram

Gain=1
Output rate ~ 2.6ksps (OSR:128)

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

Output Code (LSB)
LSB base on 18-bit outout

Figure5.6-4(a) RMS Noise Diagram
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RMS Noise Diagram

@

Gain=128
[— Output rate ~ 10sps (OSR:32768)

o

N

11 o A I |

N

N

,Output Code (LSB)
o

IN

[}

&

1 201 401 601 801 1001

Time (reading number)
LSB base on 19-bit output

Figure5.6-2(b) Output Code Diagram

RMS Noise Diagram

o

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

T

»

N

Output Code (LSB)
o

N

A

&

1 201 401 601 801 1001

Time (reading number)
LSB base on 15-bit outout

Figure5.6-3(b) Output Code Diagram

RMS Noise Diagram

=)

Gain=1
— Output rate ~ 2.6ksps (OSR:128)

Lol | ‘ |
|H\ ‘HHM | ‘I IH\J\ || HH lH

[=2]

IS

N

N

™M

H\ ‘\ ‘\ H‘ I HIHH‘H| ‘I LI \‘ I HIIIIH|\

,Output Code (LSB)
o

IN

(<)

&
-

201 401 601 801 1001

Time (reading number)
LSB base on 18-hit outout

Figure5.6-4(b) Output Code Diagram
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5.7. ADC Management System

HYGON

HYCON TECHNOLOGY

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

Sym. | Parameter | Test Conditions . Min. Typ. Max. | Unit
Analog Inputs
Considering ADC
performance matches
ADC ENOB table. N .
REFP=VDDA. +0.5*VREF/Gain
REFN=VSS
Full-scale input voltage | VREF be set to 1/2 only Y
(VINP - VINN) Considering ADC
performance matches
ADC ENOB table. .
REFP=REFO | +VREF/Gain
REFN=VSS
VREF be setto 1 only
Common-mode input | G4 = 1 @25¢ VSS-0.2V VDDA v
range
Analog Inputs
Full-scale input voltage « .
(VINP - AINN) +0.5*VREF/Gain \Y,
g‘f]rgg"o”'m"de nput | Gain = 1, @257 VSS-0.2V VDDA v
System Performance
Resolution No missing codes 24 Bits
ADC Clock
Data rate ADC Clock JOSR SPS
Digital filter settling time | Full setting 3 Data
Integral nonlinearity Differential input 15 PPM
(INL) End-point fit, OSR=32768
ADC Gain drift 40°C to +85°C, 5 pE’Cm/
fin=60Hz Internal 20 dB
_— +1Hz 0SC
Normal-mode rejection ’ _
Output rate = External 80 4B
10 SPS 0SsC
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
rosi:ive Reference REFP, @257C VDDA/2 VDDA v
npu
:\rlmi)%?twe Reference REFN, @25°C VSS VDDA/2 v
ADC Modulator Current
ADC | ADC Modulator VDD3V=3.3V,VDDA=2.4V 150 uA
PGA | ADC PGA VDD3V=3.3V,VDDA=2.4V 625 uA
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5.8. Internal Temperature Sensor

HYGON

HYCON TECHNOLOGY

Typical values are at TA=25°C and VDD3V = 3.0V, VDDA=2.4V unless otherwise noted.

-40

-20

0 25 45 65 85
Temperature("C)

100

-2.0

Figure5.8-1 TPS Performance

© 2013-2017 HYCON Technology Corp
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Sym. Parameter Test Conditions Min. Typ. Max. Unit
TCs Sensor Temperature Drift 178 uVv/C
Absolute Temperature g
KT Scale 0°K 285 C
TC One Point Calibrate Error | Calibration at 25C - 10 ‘C
ERR | Temperature -40°C~85C -
TPS Performance
120 2.0
100 - 15
_—
%) 80 L 1.0
:‘:’l 60 // F05 &
> 40 <
O —— 00 5
g g e —— |05 &
= 20 // ———Temperature(C) Lo
-40 F-15
0 ——Error('C)
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5.9. 8-bit Resistance Ladders 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
Resolution Monotonic 8 Bit
Power Supply 2.4 VDD3V \
8-bit Resistance Ladders
Vour Output Range VR- VR+ v
Positive Reference
VRerp Voltage Range Vv SV 0 Vbb3v |V
Negative Reference REFP REFN
VRern Voltage Range 0 Vbb3v |V
. . VDD3V = 3.0V
8-bit Re3|_stance Ladders 0.5V < DAO < VDD3V-0 5V 200 Q
Ron output switch(PT3AO VDD3V = 3.0V
switch resistance) 0.5V > DAO, DAO > VDD3V-0.5V 10 Q
Reference Voltage
R Switch(DA_Vrefp switch DA _Vietp = 2.2V, DA_V ein = 0V, 15 30 0
RSW | resistance, DA_Vrefn VDDA = 2.4V
switch resistance)
One LSB
RLADDER | Resistance Ladder 621 730 840 Q
INL Integral Linearity Error VR+ = 2.4V VR-= 0V 0.5 +1 LSB
DNL Differential Linearity Error | VR+ = 2.4V VR-= 0V +0.5 *1 LSB
Eos Offset Error VR+ = 2.4V VR-= 0V 1 LSB
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5.10. OPAMP Management System

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

Sym. Parameter Test Conditions Min. | Typ. | Max. | Unit
VDDA Power Supply 2.4 3.6 Y,
Vourt Output Range 0 VDDA \Y
Input Common
VN Range 0 VDDA \%
lopa OPA current 120 UA
VDDA = 3.0V,
Outpgt Current 0.3V < Output Voltage < VDDA-0.3V ! mA
lopa_LoaD | Loading -
(Push OR Pull) | YDDA=2.2V, 05 | mA
0.3V < Output Voltage < VDDA-0.3V '
Max Output
Cronp Capacitor Load 1000 pF
Loading R=10K,
SR | SlewRate C=100pF, 0.3 -> VDDA-0.3V 06 Vius
Unit Gain . _
UGB Bandwidth Loading C=100pF, -3dB 1000 KHz
Vos Offset Error Vin = 1.2V -5 +5 mv
Digital Filter _
DFD Delay VDDA=3.0V 2 us
Csa Sample Capacitor 10 pF
© 2013-2017 HYCON Technology Corp DS-HY16F188-V12_EN
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5.11. CMP Management System

HYGON

HYCON TECHNOLOGY

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

Sym. Parameter Test Conditions Min. Typ. Max. Unit
I Operation Supply Current | ENCMP[0]=1, CMPHS[0]=1 10 UA
MC Low Power Mode ENCMP[0]=1, CMPHSJ[0]=0 1
Common-mode
Vic Input Voltage 0 VDD3V-1 v
Vos | Offset Voltage -5 5 mv
Vhys | Input Hysteresis 0 0.7 1.5 mv
Reference Voltage CPPS[1:0]=11 1 1.2 1.4 V
Vree | Temperature Drift CPPS[1:0]=11 80 ppm/C
I Multi-node Resistor CPRLS|0]=0 10 UA
R Current CPRLSJ[0]=1 30
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ZAADC

5.12.Flash DC Electrical Characteristics

HYGON

HYCON TECHNOLOGY

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

Sym. Parameter Test Conditions Min. Typ. Max. Unit
NENDUR Endurance 20000 cycles
TReT Data Retention Ta=25C 10 year
TRraT Read Access Time 85 ns
Tewt Page Write Time 3 ms
J5Ye Read Current 10MHz 1.63 mA
lewe Write Current 1 mA
lrec Erase Current 1 mA
Notes:

1. Number of Write/Erase cycles.

2. Guaranteed by design, not test in production.
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6. Ordering Information
6.1. HY16F18 Series Device Number Selection

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

HY16F188-D000|  Die - D | 000 - - 200 Green*
HY16F188-L048 LQFP 48 L 048 - Tray 250 Green* MSL-3
HY16F187-L048 LQFP 48 L | 048 - Tray 250 Green* MSL-3
HY16F184-L048 LQFP 48 L | 048 - Tray 250 Green* MSL-3
HY16F187-N033 QFN 33 N | 033 - Tray 490 Green* MSL-3
HY16F184-N033 QFN 33 N | 033 - Tray 490 Green* MSL-3
HY16F184-T028| TSSOP 28 T | 028 000 Tube 50 Green* MSL-3
HY16F184-T028| TSSOP 28 T | 028 000 |Tape & Reel| 4000 Green* MSL-3

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

HY16F188-L048

IC parﬂ |
Number IC PKG Type

EX : You request in LQFP 48package.
The device No. will be HY16F188-L048.
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 Cl/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. LQFP48 PKG Diagram

Package Outline Drawing--- LQFP 7X7 48L

Unit: mm
D
D1
(\HHHHHHHHHHH i
1% O Eas
TZI:% \7:25
TITOTIIT]

1T I st Pt
1 JLU}[UHU]J]J]J]LJWL | = o |
. . | Li
SYMBOLS | MIN. | NOM. | MAX.

A — — | 1.60

Al 005 | —— | 0.15

A2 1.35 | 1.40 | 1.45

b 017 | 0.22 | 027

009 | —— | 0.20

D 9.00 BSC

D1 7.00 BSC

E 9.00 BSC

E1 7.00 BSC

e 0.50 BSC

045 | 060 | 075

L1 1.00 REF

0 o | 35 | 7T
Note:

(D)AIl dimensions refer to JEDEC OUTLINE MS-026.

(2)Do not include Mold Flash or Protrusions.
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7.2. QFN33 PKG Diagram

Package Outline Drawing--- QFN 5X5 33 Unit: mm
PIN33=VSS

- D—— > -« D
25 32
t HiRREREIRRERENR
/§ 241 ] L 11
PIN 1—
MARK L] L]
] [
w ] [ Juk
] [
] [
] [
17 | ] [ |8
B 16 L 9
. dole il 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 048 | 025 | 0.30
D 5.00 BSC
E 5.00 BSC
D2 3.10 3.20 3.30
E2 3.10 3.20 3.30
L 0.35 0.40 0.45
e 0.50 BSC

Note: All dimensions refer to JEDEC OUTLINE MO-220.
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7.3. Land Pattern Design Recommendations
Unit: mm
A
— ]
. 300 — | L |
[ ] [ 1]
[ ] [ 1]
5.70 4.10 3.20
[ ] [ 1]
[ ] [ ]
[ ] [ ]
| [ ] 045 |
—
0.80
\ 4 i
0.50 0.25
Note:
Publication IPC-7351 is recommended for alternate designs
Unit : mm

http://www.hycontek.com/wp-content/uploads/QFN DFEN PCB.pdf
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7.4. TSSOP28 PKG Diagram

Package Outline Drawing--- TSSOP 28

Unit: mm

28

OO

15

E1

AW

15
2

0.2

&
SYMBOLS MIN. MOM. MAX.

A — — 1.20
A1 .00 — 0.15
AZ .80 1.00 1.05
b .19 — 0.30
D 89.60 8.70 9.80
E1 4.30 4.40 4.50
E £6.40 BSC
[e] 0.65 BSC
L1 1.00 REF
L 0.45 0.60 0.75
3 .20 - -
2] 0 - g

Note:

1. All dimensions refer to JEDEC OUTLINE MO-153.

2. Do not include Mold Flash or Protrusions
© 2013-2017 HYCON Technology Corp
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7.5. Tape & Reel Information---TSSOP28(173mil)
Unit : mm

1. Reel Dimensions

A o
W1
2. Carrier Tape Dimensions
DO P2
v
o /
b l
LL r! (! -
= |
/ T
il \'/j
~—R0.30MAX
Reel
) ) Carrier Tape Dimensions
SYMBOLS Dimensions
A W1 A0 BO KO PO P1 P2 E F DO
Spec. 330 16.5 || 6.80 |10.20| 1.60 | 4.00 | 800 | 2.00 | 1.75 | 750 | 150 | 16.00
Tolerance | +6/-3 +0.10 | £0.10 | +0.10 | £0.10 |

Note: 10 Sprocket hole pitch cumulative tolerance is £0.20mm.
3. Pinl direction

FOQQOQOOQ

10
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8. Revisions

Major differences are stated thereinafter:
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Version

Page

Summary of Changes

Date

V01

ALL

First edition

2013/05/20

V05

ALL

(1)Added HY16F184/187 Pin out

(2)In Ordering Information added
HY16F184/187 description.

(3)In Package Information added
LQFP48 and QFN33 description.

2013/09/16

V06

ALL

(1) Name change: VDD3 to VDD3V. VDD to
VDD18.

2013/12/20

V07

ALL

(1)Remove PT4.0 sign

(2)Original Description of OPO be revised to
analog OPO

(3)Digital OPO1 and OPO2 are revised to be
OPOD1 and OPOD?2 Digital Output
(3)Revise Electronic Characteristic

2014/05/05

V08

ALL

“DAC “ be revised to be as “8-bit Resistance
Ladders”

2015/06/09

ALL

HSXT External High Speed Oscillator revised as
16MHz

CH4.5

REFOI is revised as REFO |

CH4.6

ADC Network input OPO is Revised to be OPOlI,
REFO is revised to be REFO |

CH4.7

OPAMP Network OPNSJ3]is revised as OPOlI,
OPNSJ4]Jis revised as OPO, R2ROPoutput
description revise, REFO is revised as REFO |

CH4.8

8-bit Resistance Ladders Network input pin’s
REFO is revised as REFO |

CH7.3

Capacitor Loading of REFO Buffer the unit is
revised from pF to nF, and add Min value 22nF

V09

ALL

Added Description HY16F184 SSOP28 Package
Information & IC Package Pin Plots & Shipping Info

ALL

Added a chapter to the section on the package
Information

ALL

Added QFN33 Land pattern information

ALL

1. Description ADC conversion speed up to
350KSPS amended to 10Ksps.

2. The original description 64Kb Flash ROM / 8Kb
SRAM amended to 64KB Flash ROM / 8KB SRAM
3. Built-in low-speed LSRC oscillator frequency as
low as 35KHz

ALL

Corrected Charge Pump clock system network
description, modified LSRC frequency is 35kHz

CH4.8

The original description of DABIT is 1/256, the

2016/10/14
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correction is described as the first order from
0/256, and so on.

CH5.2 Remove Section 5.2, HY16F18 Series Selection
Guide, and HY16F18 Series Selection Guide to
Section CH1 Supplement for Description.
CH7.2 1. Add HAO 2M / 4M / 8M Before Trim and After
Trim center frequency value
2. Correct the LSRC center frequency to 35KHz,
the error value is +/- 20%
CH7.5 ADC ENOB Table When Gain = 4x, Vin =135mV is
corrected to 270mV
CH7.6 Corrected table description of ADC Management
system
V10 CH7.2 Add HAO (after trim) description 2016/05/24
V11 CH7.8(P56) Modify the RLADDER value and increase the 2017/02/13
upper and lower limits.
CH7.10(P57) | Add VREF (Reference Voltage) upper and lower
limits
CH7.3(P51) Modify REFO Operation Current Typ. = 20uA
CH7.1(P48) Modify Sleep power consumption with symbols
and test conditions
CH7.2 Modify electrical characteristics symbol (HAO &
LPO)
CH4.14 Modify SPI Diagram
CH5 Electrical Characteristics Move to Chapter 5
CH5.3 VDD18 LDO (Capacitor Loading) The maximum
value is changed to 1uF
CH4.5 Modify Power system Diagram
V12 ALL 1. Remove the PT3.2 and PT3.3 multiplexing pin | 2017/11/07
functions, and retain the AlIO4 and AlO5 analog
functions.
CH5.5 2. Added GPIO Electrical Characteristics Chapter
55
CH5.9 3. Modify 5.9 sections Ron Test Conditions

description and 8-bit Resistance Ladder
Network Diagram.

4. ADC network diagram (ADCLK renamed
ADCK).

© 2013-2017 HYCON Technology Corp

www.hycontek.com

DS-HY16F188-V12_EN

page63


http://www.hycontek.com/�

	1. Features
	2. Pin Definition
	2.1. HY16F18 Series Pin Introduction
	2.2.  Pin Name List
	2.3. Package marking information

	3. Application Circuit
	3.1. Bridge Sensor
	3.2. Blood Pressure Sensor
	3.3. Electrochemical Sensor
	3.4. Touch Key Sensor

	4. Function Outline
	4.1. Internal Block Diagram
	4.2. Building Block Diagram
	4.3. Supporting Document
	4.4.  Clock System Network
	4.5.  Power System Network
	4.6. 24-bitΣΔADC Network
	4.7. Rail to Rail OPAMP Network
	4.8. 8-bit Resistance Ladders Network
	4.9. Analog Comparator Network
	4.10. Watch Dog Timer Network
	4.11. Timer A Network
	4.12.  Timer B Network
	4.13. Timer C Network
	4.14.  32-bit SPI Diagram
	4.15. UART Block Diagram
	4.16. I2C Block Diagram
	4.17. Hardware RTC Block Diagram

	5. Electrical Characteristics
	5.1. Recommended Operating Conditions
	5.2. Clock System
	5.3. Power Management System
	5.4. Reset Management System
	5.5. GPIO Port
	5.6. 13TΣΔ13TADC ENOB and RMS Noise
	5.7. ADC Management System
	5.8. Internal Temperature Sensor
	5.9. 8-bit Resistance Ladders Management System
	5.10. OPAMP Management System
	5.11. CMP Management System
	5.12. Flash DC Electrical Characteristics

	6. Ordering Information
	6.1. HY16F18 Series Device Number Selection

	7. Package Information
	7.1. LQFP48 PKG Diagram
	7.2. QFN33 PKG Diagram
	7.3. Land Pattern Design Recommendations
	7.4. TSSOP28 PKG Diagram
	7.5. Tape & Reel Information---TSSOP28(173mil)

	8. Revisions

