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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 web-

site: http://www.hycontek.com .

2~ HYCON Technology Corp. is not responsible for problems caused by figures or appli-
cation 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 toler-
ance. 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 circulit.

6 * Products specified or contained herein cannot be employed in applications which re-
quire extremely high levels of reliability, such as device or equipment affecting the hu-
man 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
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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4X32~6X30 LCD Driver

1. Features

Digital Circuit
®  32-bit MCU 1T Andes Core E801
®  Supports C development environment instruc-
tion set
2.2V to 3.6V operational voltage.
-40 to 85°C operational environment
Low power operation:
[ | Normal Mode:0.6mA@CPU_CK:2MHz/2
| Idle Mode:5uA@LSRC=35KHz
B Sleep Mode:Typ.2.5uA
° 64K Byte Flash ROM
B Write/Erase cycle times: 20,000 cycles
B Write/Read/Erase operating voltage:
2.7V~3.6V
8K Byte SRAM
16-bit Timer A, Timer B(x2), Timer C
16-bit PWM controller & capture function
SPI/ UART(x2)/12C communication Hardware
IP
RTC Hardware IP
4x32 ~ 6x30 LCD Driver
B Support 1/3, 1/4, 1/5, 1/6 duty @ 1/3 bias

mode
R-type, External VLCD Application
Built-in 4-segment VLCD bias
3.3V, 3.0V, 2.8V, or 2.6V internal charge
pump VLCD, and 5-stage VLCD voltage
can be provided through a calibration
VLCD trim function.
® Programmable Multiplexed I/O:
B General purpose digital output port

B Optional LCD port or digital output port

©2017-2021 HYCON Technology Corp
www.hycontek.com
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Analog Circuit

Operation voltage 2.4V to 3.6V

An ultra low noise 24-bit Z ADC

B ADC support x1 ~ x8 signal amplification,
built-in instrumentation amplifier (1A)

B x4 ~ x32 signal amplification, the maxi-
mum input magnification up to 256

B The input reference signal can be re-
solved to 1.1 uvVrms (Gain = 256)

B Highest conversion rate of up to 15Ksps

External High Speed Oscillator Max 16MHz

External Low Speed Oscillator Mode 32768Hz

Internal High Speed Oscillator Max 16MHz

Internal Low Speed Oscillator 35KHz

Power management

B Build-in selectable VDDA voltage LDO

B 1.2V Band gap reference output

A rail-to-rail operation amplifier

B CMOS input, 1IMHz bandwidth

B Can use as comparator

Aresistor ladders can be used as 12-bit Re-

sistance Ladder

B Programmable potentiometer

B Monotonic guarantee

B With OPAMP can be designed for 12-BIT
DAC

Low voltage comparator

B Low Voltage Detection

B Supports external voltage input compar-

ison

DS-HY16F3981-V07_EN
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24-bit | Flash |[SRAM| R2R Temp. Serial ISP
Part No. DAC RTC| I/O |PWM LCD Pin
>AADC | (byte) | (byte) |OPAMP Sensor Interface Mode
2*UART
4x32
HY16F3981-L064 | (7+2)-CH | 64K 8K 1 12bits Y 1 16+36 | 4-CH | 32bits SPI Y LQFP64
6x30
12C
2*UART
HY16F3981-E028 | (7+2)-CH | 64K 8K 1 12bits Y 1 17 4-CH | 32bits SPI Y SSOP28
12C
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2. Pin Definition

2.1. HY16F3981 series pin diagram
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2.2. Pin Description

2.2.1. HY16F3981 Pin definition

HYGON

HYCON TECHNOLOGY

TYPE Definition : | = Digital Input. O = Digital Output. OD = Open-drain Output.

Al = Analog Input. AO = Analog Output. P = Power Connection.

Name HY16F3981-L064 | HY16F3981-E028 | Type Pin Name Description
LCD Power Supply Output, or Power Supply Input,
VLCD 1 - PIO VLCD
10uF Cap to VSS.
VSS 2 8 PI VSS System Power Ground
Analog Power Supply, LDO Output, or Analog Power Input ,
VDDA 3 9 PIO VDDA
1uF~10uF Cap to VSS.
AlO3 4 10 Al AlO3 ADC Analog Input Signal Port AIO3
AlO2 5 11 Al AlO2 ADC Analog Input Signal Port AIO2
AlO1 6 12 Al AlO1 ADC Analog Input Signal Port AIO1
AIOO0 7 13 Al AIOO0 ADC Analog Input Signal Port AIOO
10 PT3.7 Digital Input/ Output Pin
PT3.7 8 14 AO R2ROPO Rail-to-rail OPAMP Analog Output Pin R2ZROPO
| INT3.7 External interrupt INT3.7 input pin
10 PT3.6 Digital Input/ Output Pin
PT3.6 9 15 PIO REFO Reference Voltage output 1.2V, 0.1uF Cap to VSS.
| INT3.6 External interrupt INT3.6 input pin
10 PT3.5 Digital Input/ Output Pin
PT3.5 10 16 Al AlO7 ADC Analog Input Signal Port AIO7
| INT3.5 External interrupt INT3.5 input pin
10 PT3.4 Digital Input/ Output Pin
Al AIO6 ADC Analog Input Signal Port AIO6
PT3.4 11 17
| INT3.4 External interrupt INT3.4 input pin
Al LVDIN LVDIN Low Voltage Comparator External Input Pin LVDIN
10 PT3.3 Digital Input/ Output Pin
PT3.3 12 18 Al AIOS ADC Analog Input Signal Port AIO5
| INT3.3 External interrupt INT3.3 input pin
10 PT3.2 Digital Input/ Output Pin
PT3.2 13 19 Al AlO4 ADC Analog Input Signal Port AlIO4
I INT3.2 External interrupt INT3.3 input pin

©2017-2021 HYCON Technology Corp
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Name HY16F3981-L064 | HY16F3981-E028 | Type Pin Name Description
10 PT3.1 Digital Input/ Output Pin
DO OPO2 OPAMP Digital Output Pin OPO2
PT3.1 14 20
AO DAO 12-BIT Resistance Ladders Output Pin
| INT3.1 External interrupt INT3.1 input pin
10 PT3.0 Digital Input/ Output Pin
DO OPO1 OPAMP Digital Output Pin OPO1
PT3.0 15 21
Al AIO8 ADC Analog Input Signal Port AIO8
| INT3.0 External interrupt INT3.0 input pin
10 PT9.5 Digital Input/ Output Pin
AO SEG31 LCD Segment Output
SEG31 16 -
(0] PWM1_8 TimerB, PWM1_8 Output Pin
| RX_8 EUART Interface RX_8
10 PT9.4 Digital Input/ Output Pin
AO SEG30 LCD Segment Output
SEG30 17 -
(0] PWMO_8 TimerB, PWMO_8 Output Pin
(0] TX_8 EUART Interface TX_8
10 PT9.3 Digital Input/ Output Pin
AO SEG29 LCD Segment Output
SEG29 18 - (0] PWM3_7 TimerB2, PWM3_7 Output Pin
(0] MOSI_7 SPI Interface MOSI_7(Master output, Slave input)
| RX2_7 EUART?2 Interface RX2_7
10 PT9.2 Digital Input/ Output Pin
AO SEG28 LCD Segment Output
SEG28 19 - (0] PWM2_7 TimerB2, PWM2_7 Output Pin
(0] MISO_7 SPI Interface MISO_7(Master input, Slave output)
(0] TX2_7 EUART?2 Interface TX2_7
10 PT9.1 Digital Input/ Output Pin
AO SEG27 LCD Segment Output
SEG27 20 - (0] PWM1_7 TimerB, PWM1_7 Output Pin
(0] CK_7 SPI Communication clock pin CK_7
| RX_7 EUART Communication receive pin RX_7
10 PT9.0 Digital Input/ Output Pin
AO SEG26 LCD Segment Output
SEG26 21 - o) PWMO_7 TimerB, PWMO_7 Output Pin
o CS 7 SPI Communication enable Pin CS_7
(0] TX_7 EUART Communication transmission pin TX_7
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Name HY16F3981-L064 | HY16F3981-E028 | Type Pin Name Description
10 PT8.7 Digital Input/ Output Pin
AO SEG25 LCD Segment Output
(0] PWM3_6 TimerB2, PWM3_6 Output Pin
SEG25 22 -
(0] MOSI_6 SPI Communication data Pin MOSI_6
| RX2_6 EUART2 Communication receive pin RX2_6
| TCI3_8 TimerB2 Clock Trigger PIN TCI3_8
10 PT8.6 Digital Input/ Output Pin
AO SEG24 LCD Segment Output
SEG24 23 - (0] PWM2_6 TimerB2, PWM2_6 Output Pin
o MISO_6 SPI Communication data Pin MISO_6
(0] TX2_6 EUART2 Communication transmission pin TX2_6
10 PT8.5 Digital Input/ Output Pin
AO SEG23 LCD Segment Output
(0] PWM1_6 TimerB, PWM1_6 Output Pin
SEG23 24 -
o CK_6 SPI Communication clock pin CK_6
| RX_6 EUART Communication receive pin RX_6
| TCI3_7 TimerB2 Clock Trigger pin TCI3_7
10 PT8.4 Digital Input/ Output Pin
AO SEG22 LCD Segment Output
SEG22 25 - (0] PWMO_6 TimerB, PWMO_6 Output Pin
(0] CS_ 6 SPI Communication enable Pin CS_6
(0] TX_6 EUART Communication transmission pin TX_6
10 PT8.3 Digital Input/ Output Pin
AO SEG21 LCD Segment Output
(0] PWM3_5 TimerB2, PWM3_5 Output Pin
SEG21 26 -
(0] MOSI_5 SPI Communication data Pin MOSI_5
| RX2_5 EUART2 Communication receive pin RX2_5
| TCI3_6 TimerB2 Clock Trigger pin TCI3_6
10 PT8.2 Digital Input/ Output Pin
AO SEG20 LCD Segment Output
SEG20 27 - (0] PWM2_5 TimerB2, PWM2_5 Output Pin
(0] MISO_5 SPI Communication data Pin MISO_5
(0] TX2_5 EUART2 Communication transmission pin TX2_5
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Name HY16F3981-L064 | HY16F3981-E028 | Type Pin Name Description
10 PT8.1 Digital Input/ Output Pin
AO SEG19 LCD Segment Output
(0] PWM1_5 TimerB, PWM1_5 Output Pin
SEG19 28
(0] CK_5 SPI Communication clock pin CK_5
| RX_5 EUART Communication receive pin RX_5
| TCI3_5 TimerB2 Clock Trigger pin TCI3_5
10 PT8.0 Digital Input/ Output Pin
AO SEG18 LCD Segment Output
SEG18 29 o PWMO0_5 TimerB, PWMO_5 Output Pin
(0] CS 5 SPI Communication enable pin CS_5
(0] TX_5 EUART Communication transmission pin TX_5
10 PT7.7 Digital Input/ Output Pin
SEG17 30 AO SEG17 LCD Segment Output
| TCI3_4 TimerB2 Clock Trigger pin TCI3_4
10 PT7.6 Digital Input/ Output Pin
SEG16 31
AO SEG16 LCD Segment Output
10 PT7.5 Digital Input/ Output Pin
SEG15 32 AO SEG15 LCD Segment Output
| TCI3_3 TimerB2 Clock Trigger pin TCI3_3
10 PT7.4 Digital Input/ Output Pin
SEG14 33
AO SEG14 LCD Segment Output
10 PT7.3 Digital Input/ Output Pin
SEG13 34 AO SEG13 LCD Segment Output
| TCI3_2 TimerB2 Clock Trigger pin TCI3_2
Embedded Debug Module (EDM) Clock Input PIN.
ECK 35 22 DIO ECK
100K Resistance to VSS.
Embedded Debug Module (EDM) Data Input/ Output PIN.
EDIO 36 23 DIO EDIO
100K Resistance to VSS.
Active Low Reset
RESET 37 24 DI RESET
100K Resistance to VDD3V, 100nF Cap to VSS.
VDD3V 38 25 PI VDD3V Power Input For System, 10uF Cap to VSS.

—
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Name HY16F3981-L064 | HY16F3981-E028 | Type Pin Name Description
10 PT2.7 Digital Input/ Output Pin
X0 HS_XOUT High Speed Crystal XOUT ,2~16MHz
| INT2.7 Interrupt Source INT 2.7
(0] PWM3_4 TimerB2, PWM3_4 Output Pin
PT2.7 39 26
(0] MOSI_4 SPI Interface MOSI_4(Master output, Slave input)
| RX2_4 EUART?2 Interface RX2_4
| TCI2_8 Capture Comparator Input Source Pin TCI2_8
10 SDA_8 12C Interface SDA_8
10 PT2.6 Digital Input/ Output Pin
X HS_XIN High Speed Crystal XIN ,2~16MHz
| INT2.6 Interrupt Source INT 2.6
(0] PWM2_4 TimerB2, PWM2_4 Output Pin
PT2.6 40 27
| MISO_4 SPI Interface MISO_4(Master input, Slave output)
(0] TX2_4 EUART?2 Interface TX2_4
| TCI1_ 8 Capture Comparator Input Source Pin TCI1_8
10 SCL_8 12C Interface SCL_8
10 PT2.5 Digital Input/ Output Pin
Xl LS_XIN Low Speed Crystal XIN 32768Hz
| INT2.5 Interrupt Source INT 2.5
(0] PWM1_4 TimerB, PWM1_4 Output Pin
PT2.5 41 28
| CK_4 SPI Interface CK_4
| RX_4 EUART Interface RX_4
| TCI2_7 Capture Comparator Input Source Pin TCI2_7
10 SDA_7 12C Interface SDA_7
10 PT2.4 Digital Input/ Output Pin
X0 LS_XOuT Low Speed Crystal XOUT 32768Hz
| INT2.4 Interrupt Source INT 2.4
(0] PWMO_4 TimerB, PWMO0_4 Output Pin
PT2.4 42 1
| CS 4 SPI Interface CS_4
(0] TX 4 EUART Interface TX_4
| TCI1_7 Capture Comparator Input Source Pin TCI1_7
10 SCL_7 12C Interface SCL_7
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HYGON
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Name HY16F3981-L064 | HY16F3981-E028 | Type Pin Name Description
10 PT2.3 Digital Input/ Output Pin
| INT2.3 Interrupt Source INT 2.3
(0] PWM3_3 TimerB2, PWM3_3 Output Pin
PT2.3 43 2 (0] MOSI_3 SPI Interface MOSI_3(Master output, Slave input)
| RX2_3 EUART?2 Interface RX2_3
| TCI2_6 Capture Comparator Input Source Pin TCI2_6
10 SDA_6 12C Interface SDA_6
10 PT2.2 Digital Input/ Output Pin
| INT2.2 Interrupt Source INT INT2.2
(0] PWM2_3 TimerB2, PWM2_3 Output Pin
PT2.2 44 3 | MISO_3 SPI Interface MISO_3(Master input, Slave output)
(0] TX2_3 EUART?2 Interface TX2_3
| TCI1 6 Capture Comparator Input Source Pin TCI1_6
10 SCL_6 12C Interface SCL_6
10 PT2.1 Digital Input/ Output Pin
| INT2.1 Interrupt Source INT 2.1
(0] PWM1_3 TimerB, PWM1_3 Output Pin
PT2.1 45 4 | CK_3 SPI Interface CK_3
| RX_3 EUART Interface RX_3
| TCI2_5 Capture Comparator Input Source Pin TCI2_5
10 SDA 5 12C Interface SDA_5
10 PT2.0 Digital Input/ Output Pin
| INT2.0 Interrupt Source INT 2.0
(0] PWMO_3 TimerB, PWMO0_3 Output Pin
PT2.0 46 5 | CS_3 SPI Interface CS_3
(0] TX_ 3 EUART Interface TX_3
| TCI1_5 Capture Comparator Input Source Pin TCI1_5
10 SCL_5 12C Interface SCL_5
VDD18 a7 6 PI VvDD18 Digital Power Supply output 1.8V, 1uF Cap to VSS
10 PT7.2 Digital Input/ Output Pin
SEG12 48 7
AO SEG12 LCD Segment Output
10 PT7.1 Digital Input/ Output Pin
SEG11 49 - AO SEG11 LCD Segment Output
| TCI3_1 Timer B2 Clock Trigger PIN TCI3_1
10 PT7.0 Digital Input/ Output Pin
SEG10 50 -
AO SEG10 LCD Segment Output
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Name HY16F3981-L064 | HY16F3981-E028 | Type Pin Name Description
10 PT6.7 Digital Input/ Output Pin
SEG9 51 -
AO SEG9 LCD Segment Output
10 PT6.6 Digital Input/ Output Pin
SEG8 52 -
AO SEGS8 LCD Segment Output
10 PT6.5 Digital Input/ Output Pin
SEG7 53 -
AO SEG7 LCD Segment Output
10 PT6.4 Digital Input/ Output Pin
SEG6 54 -
AO SEG6 LCD Segment Output
10 PT6.3 Digital Input/ Output Pin
SEG5 55 -
AO SEG5 LCD Segment Output
10 PT6.2 Digital Input/ Output Pin
SEG4 56 -
AO SEG4 LCD Segment Output
10 PT6.1 Digital Input/ Output Pin
SEG3 57 -
AO SEG3 LCD Segment Output
10 PT6.0 Digital Input/ Output Pin
SEG2 58 -
AO SEG2 LCD Segment Output
10 PT13.5 Digital Input/ Output Pin
SEG1 59 AO SEG1 LCD Segment Output
AO COM5 LCD Common Output
10 PT13.4 Digital Input/ Output Pin
SEGO 60 AO SEGO LCD Segment Output
AO COoM4 LCD Common Output
10 PT13.3 Digital Input/ Output Pin
COM3 61
AO COM3 LCD Common Output
10 PT13.2 Digital Input/ Output Pin
COM2 62
AO COM2 LCD Common Output
10 PT13.1 Digital Input/ Output Pin
COoM1 63
AO CcOoM1 LCD Common Output
10 PT13.0 Digital Input/ Output Pin
COMO 64
AO COMO LCD Common Output
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2.2.2. GPIO Port Function Configuration

Timer C Cap- UART Timer B/B2
Function INT Special Function SPI 12C AIP Analog
ture 1/2 PWM
Output Prior-
_ /P /P 0 1 2 3 4 5 6
ity

PT2.0 INT2.0 TCI1 5 Ccs 3 SCL_5 Tx 3 PWMO_3
PT2.1 INT2.1 TCI2 5 CK_3 SDA 5 Rx_3 PWM1_3
PT2.2 INT2.2 TCI1_6 MISO_3 SCL_6 Tx2_3 PWM2_3
PT2.3 INT2.3 TCI2_6 MOSI_3 SDA 6 Rx2_3 PWM3_3
PT2.4 INT2.4 TCl1_ 7 LS XOouT CS 4 SCL_7 Tx_4 PWMO_4
PT2.5 INT2.5 TCI2_7 LS_XIN CK_ 4 SDA 7 Rx_4 PWM1_4
PT2.6 INT2.6 TCI1_8 HS_XIN MISO_4 SCL_8 Tx2_4 PWM2_4
PT2.7 INT2.7 TCI2_8 HS_XOUT |MOSI_4 SDA 8 Rx2_4 PWM3_4
PT3.0 INT3.0 OPO1 AlIO8

PT3.1 INT3.1 OPO2 DAO

PT3.2 INT3.2 AlO4

PT3.3 INT3.3 AIO5

PT3.4 INT3.4 AIO6/LVDIN

PT3.5 INT3.5 AlO7

PT3.6 INT3.6 REFO

PT3.7 INT3.7 R2ROPO
RESET RESET

AIO0 AIOO

AlO1 AIO1

AlO2 AlO2

AlO3 AlIO3

PT13.0 COMO0
PT13.1 COM 1
PT13.2 COM 2
PT13.3 COM 3
PT13.4 COM 4/SEG 0
PT13.5 COM5/SEG 1

PT6.0 SEG 2

PT6.1 SEG 3

©2017-2021 HYCON Technology Corp DS-HY16F3981-V07_EN
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HYGON
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PT6.2 SEG 4
PT6.3 SEG 5
PT6.4 SEG 6
PT6.5 SEG 7
PT6.6 SEG 8
PT6.7 SEG 9
PT7.0 SEG 10
PT7.1 TCI3 1 SEG 11
PT7.2 SEG 12
PT7.3 TCI3 2 SEG 13
PT7.4 SEG 14
PT7.5 TCI3_3 SEG 15
PT7.6 SEG 16
PT7.7 TCI3 4 SEG 17
PT8.0 SEG 18 CS_5 T 5 PWMO_5
PT8.1 TCI3 5 SEG 19 CK_5 Rx_5 PWM1_5
PT8.2 SEG 20 MISO_5 Tx2_5 PWM2_5
PT8.3 TCI3_6 SEG 21 MOSI_5 Rx2_5 PWM3_5
PT8.4 SEG 22 CS_6 T*_ 6 PWMO_6
PT8.5 TCI3_7 SEG 23 CK_6 Rx_6 PWM1_6
PT8.6 SEG 24 MISO_6 Tx2_6 PWM2_6
PT8.7 TCI3_8 SEG 25 MOSI_6 Rx2_6 PWM3_6
PT9.0 SEG 26 cs_7 T 7 PWMO_7
PTO.1 SEG 27 CK_7 Rx_7 PWM1_7
PT9.2 SEG 28 MISO_7 Tx2_7 PWM2_7
PT9.3 SEG 29 MOSI_7 Rx2_7 PWM3_7
PT9.4 SEG 30 Tx_8 PWMO_8
PT9.5 SEG 31 Rx_8 PWM1_8
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2.3. Package marking information
2.3.1. HY16F3981 LQFP64 Package marking information

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

HY16F3981 —— Product Name:HY16F3981
XXXXXX — Product Lot No.

@,

»

PIN 1 MARK

2.3.2. HY16F3981 SSOP28 Package marking information

AHAAA AR AR A

\ * ~ XXXX e HYCON's Logo + Traceability code

HY16F3981 — % Product Name: HY16F3981
Q XXXXXX e Product Lot No.
HWHHHHHHHHHH
PIN 1 MARK
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3. Application Circuit

3.1. IR Measurement Application Circuit(LQFP64 support LCD)

SEGOIPTS.

SEGBIPTS.

SEGTIPTS.

SEGEIPTS.

SEGSIPTS.

SEGAIPTS.

SEG3/PT6.

SEG2/PT6.

;H@HEEEH@HEEEHEé

VDDA

100nF

100nF

SEG12/PT7.2| E
VDD18 E +—“ )
5
PT2.0} H
PT2.1] E]

[SEG11/PT7.1

[SEG10/PT7.0

.7

6

5

4

3

2

1

.0
COMS/SEGL/PT13.5
COM4/SEGO/PT13.4
COM3/PT13.3
COM2/PT13.2
COML/PT13.1

lcoMo/PT13.0

Rf=100K

Thermistor

OP_IPS<2:0>
AI0 00
All — o1
REFO —— }
°
ol DE o [
8 ( E A0 — 00
£
All o1
REFO __ | 10

%

OP_INP

OP_INN

OP_INS<2:0>

Figure 3-1 IR Measurement Application Circuit(LQFP64 support LCD)
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3.2. IR Measurement Application Circuit(SSOP28 non-support LCD)

EEPROM

o
o
£

Rl

12c 100 |—||'
T[] 7] [#] [#] [ ] (5] 5 ] (7] (5 [
) © ~ > — ) €] < 0 z N o
£
HY16F3981
SSOP28
4
g
® o “ o 2 ~ < IS
P f f ¢ 8 § g 8 8 & § 8 ¢
T T Lo [T Lo L] [T LT Tof [ To] T o]
UART2|UART2 | UART [UART 1uF |||_|
RX TX RX X 1-10uF
Bluetooth _9)))
UART to USB
Bridge
Connect to Host

HYGON

HYCON TECHNOLOGY

VDDA
_____________________ S
i !
SI+ |
I
I
n ! HY16F T AAD |
8 |
=1 | |
: IAGS: OFF !
LgL ADGN: x1 |
= SH- VRGN: x¥ |
! |
[ = SRS __
— VR+ VR
OP_IPS<2:0> [vooa ] [ Cvss |
internal internal
AID \L __________________
00 | 1
Al — o1 OP_INP
REFO —| 10
o L HY16F © AAD
L +>% ws
S £
- ( g Al 00 IAGS: ON
Foan ADGN: x1
: 01 VRGN: X%
OP_INN
REFO | 10
/y/ - v
OP_INS<2:0>
REFO | VDDA| | VSS |
internal internal

Figure 3-2 IR Measurement Application Circuit(SSOP28 non-support LCD)
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3.3. Blood Pressure Sensor(LQFP64 support LCD)

seorpra[ 3]
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Figure 3-3 Blood Pressure Sensor Circuit(LQFP64 support LCD)
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3.4. Blood Pressure Sensor(SSOP28 non-support LCD)
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HYGON

HYCON TECHNOLOGY
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Figure 3-4 Blood Pressure Sensor Circuit(SSOP28 non-support LCD)
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4. Function Outline
4.1. Internal Block Diagram

HYGON

HYCON TECHNOLOGY

HY16F3981
2*UART 32b SPI 12C
Calendar,
Hardware RTC Clock System 4CH PWM
8KB Debug
SRAM Module
E801
32-bit MCU P
64KB
Flash Management
LVD
Wa;Ci?neDrog’ 12b Resistance Rail to Rail
AIB/B2/C Ladder OPAMP
LCD Driver
4*32 or 6*30 24b ADC 1A

Figure 4-1 HY16F3981 Internal Block Diagram
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4.2. Building Block Diagram

EDM

2-wire Debug Port

32-bit E801 Core

» SRAM

Boot ROM
A 2
A
Flash ROM | Instruction | | Load/Store
o Fetch Unit
I p A
A
Bus Interface Unit
A
' v APB
A y "
: : v v
Digital Analog Sensor Communication
P P P P

4.3. Related Description and Supporting Document

File Name
UG-HY16F3981

APD-HY16IDE022
APD-HY16IDE023

APD-HY16IDE0OO1

APD-HY16IDE009
APD-HY16IDE0OO6

Description

HY16F3981 User’s Guide

HY16F3981 C Library Manual
HY16F3981 IP User's Manual
HY16F Series IDE Software User's Manual /
HY16F Series Device Installer
HY16F Series IDE Hardware User’s Manual

HY16F Series Writer kit User’s Manual

©2017-2021 HYCON Technology Corp
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4.4. Clock System Network

ENOHS
L™ HsxT
2-16MHzE3 |, "L HSXT
ENHAO —» HSRC
HAO[1:0] —»] 2/4/10/16
HAOTR[7:.0]—» MHz
ENOLS
CKLS
o LsxT
32.768KH%D_ 32 708KHALESXT )
LsRC | g1 5K
35KHz
RTCKS[1:0]
RTCK
Pre-scale »| RTC
ENSD SPCD[2:0]
Pre-scale
APCK — 1,24, SPCl  spy
~2048
[2CEn  CRG[7:0]
12C
APCK — Pre-scale 12C
TUCKS ENUD UACD[3:0]
HSXT)—0 Pre-scale | URC
1,2,4,~128 UART
HSRC —1 i
TU2CKS ENU2D UA2CD[3:0]
HSXT>—0 Pre-scale |UR2
1,2,4,~128 UART2
HSRC —1 24
IOCKS  j0cDI[3:0]
HS_CK—0 Pre-scale | 10C
1,2,4,~16384 GPIO
LS_CK—1 hans
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4.5. Power System Network

10uF 10pF
e E
VDD3V VLCD
[
L LT

LCD_CLK—> LCD Charge
EN_LCD _CP—>| Pump Regulator _[
LCDV[1:0] —> (2.6/2.8/3.0/3.3)

VDD18

1uF

o]

ENBGR[0]—> L VDDA
ENVAIOI™ 4/;/ ?/2/?)/3 3) .
VDAS[0]— N 1~10pF
VDDA BGR EN_REFO
EN_REFO—»|REF —— REFO
ACMS[0] _ B ]j
0.1pF
ADC common 1 - ACMS[(]
voltage 0 < % =
REFO | PT3.6_ENI []_V_IS_S

—
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4.6. 24-bit ZAADC Network
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&
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4.7. 1A(Instrumentation Amplifier) Network

N
e
—

\Y4
>
I
©)]
<

IAIPS<2:0>

— 1AGS<1:0>
—— IAEN

AlO0 00

en o |opne OP_ON

+

Programmable

gy Amplifier
+

REFO 10 ‘

AlO0

OP_OP
AlO1 01 -

REFO /r

IAINS<2:0>

OP_INN

L

4.8. Rail-to-rail operation amplifier Network

AIQ2 y—0resio_~L PT3IE[7] eop
AOZ opPS[LI {7} | RZ2ROPC T A

DAO OPPS[2 :’W/’ |

——
|
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DAO OPNS[2 : W”j%_ OPCS[O]
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4.9. 12-bit Resistance Ladder Network

ENDA
DAPS[3:0]

0100 |vrefp
AlS ENDA
DABIT[11:0]

DALH Internal
DAOE
DAO PT3.1
X DAC>

DANSI[2:0]

ENDA

—
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4.10.Low voltage Comparator Network

LVDSI[3:0] LVDVS

LVDIN] ] 0000 %
Z vDD3V
LVDO
0010
1011 J7
1111

J7 /?/

LVDS[3:0]

V12 _BOR
V12 BGR

—
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4.11.Watch Dog Timer Network

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

HYGON

HYCON TECHNOLOGY

Fwot \J
ENWDT[0] — WDT Set TO on Overflow
wbek: = Programmable Scaler
WDTP[2:0] WDTO[15:0] WDT Reset
000 FWT/2
001 FWT/8
010 FWT/32
011 FWT/128 }WDT Interrupt
100 FWT/512
101 FWT/2048
WDNMI
110 FWT/8192
111 FWT/32768
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4.12. Timer A Network

ENTA TMAR STOP
Sleep()
TACLR  TMAS[3:0]
Y
TMA
Overflow
TACK > TMAR[15:0]
TMAS[3:0] | TMAR[15:0] | TMAS[3:0] | TMAR[15:0]
0000 TACK/2 1000 TACK/512
0001 TACK/4 1001 TACK/1024
0010 TACK/8 1010 TACK/2048
0011 TACK/16 1011 TACK/4096
0100 TACK/32 1100 TACK/8192
0101 TACK/64 1101 TACK/16384
0110 TACK/128 1110 TACK/32768
0111 TACK/256 1111 TACK/65536
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4.13. Timer B Network

TBRST TBEN
SO S, SN MOMD[2:0] PTPW[2:0]
: :
.
¢ | TMBR[5:g] TMBR[7:0] | : + .....
: T™MB &
.
E Interrupt E PWMA =200 i 00PMR ST .00
E Comparator i—»i PWMB —20L _ G001
: TMBIF 1 b
: * ? * E PWMC 010 { 'i._ ] 010 P12.0
. . . oo -
' I ITBCO[15.0] | ! PWMD =211 PWMO preeeees : L o1 PT2.4
: . 100 R T 100
i TBC1[15:0] | ' PWME == 0 ] PT8.0
H : poeeeeee 101
: | I | ' PWMF —2— prewoe | M. F——] PT8.4
: TBC2[15:0 b
' [15:0] E PWMG =112 [ 110 oo
g g g S - - z
PWMG 111 &t 'i -------- ; 111 PTO.2
TBM[L:0] —
M1MD[2:0] PTPW[2:0]
TBM_00 ——0— +
TBM_01 - | 5 N N A
000 000
TBM_10 L0 PWMA ——+ p——
TBM_11 =t PWMB —224 i 001
010 ¢ 010
PWMC e PT2.1
CPI1S[1:0] o011 i; -1 on
.y PWMD —=— PT2.5
Logic High a—00. 100 2 100
_________ N PWME ) PT8.1
0 _m PWMF —12 PTPWIE —{P185
. OPOD 110 - 110
OPOD 2L CPI1 " PWMG —==— ) PT9.1
- 111
LS_CK -0 3 PWMG —= PT9.5
TCIL TBEBS[1:0] T --------------------
A
PTCTC[2:0]
000
001
010
TCi1 011
10 PT2.0
101 PT2.2
110 PT2.4
1 PT2.6
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4.14. Timer C Network

..........

HYGON

HYCON TECHNOLOGY

TCEN
OPOD o1i TimerC 1y[y | ™corF
: Frequency > »  TCRO[15:0]
103 7 .
LS_CK ; CPI1 Divider oAl I
TCiL e T
CP1PS[3:0] CPI1P TMBR[15:0]
CPSS
CPI1S[1:0]
> 1 1y/v TMC1IF Y
TCR1[15:0]
TCl2 —» O OM
PTCTCI[2:0] i CPi2P
000
001
010
011
—TCI1 —TCI2
2
=
=
CP1PS[3:0]| CPI1 Divider |CP1PS[3:0]| CPI1 Divider
0000 CPI1/1 1000 CPI1/256
0001 CPI1/2 1001 CPI1/512
0010 CPI1/4 1010 CPI1/1024
0011 CPI1/8 1011 CPI1/2048
0100 CPI1/16 1100 CPI1/4096
0101 CPI1/32 1101 CPI11/8192
0110 CPI1/64 1110 CPI1/16384
0111 CPI1/128 1111 CPI11/32768
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4.15. Timer B2 Network

TB2RST

[ T™B2R[15:8] TMB2R[7:0] |

Comparator

F1

TB2CO[15:0]

TB2C1[15:0] (PWM) |

TB2C2[15:0] (PWM) |

P L L LT

TB2M[1:0]

TBM_00 =00
TBM_01 oL

10+

TBM_10
TBM_11 ——

CPI3S[1:0]
Logic High ——L

TB2EN

TMB2
Interrupt

TMB2IF

CPI3

(A

TB2EBS[1:0] T

PTCI3E

0

M2MD[2:0]

PWMA 220 L
PWMB =22
PWMC =222 1
PWMD =214
PWME =22
PWMF —22
PWMG =2

PWMG —2H

PWMA =220
PWMB =22
PWMC =222
PWMD ==
PWME =22
PWMF =22
PWMG —-1&

PWMG —2

000
001

TCI1 010

TCI3
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101

110

111

02PMR

PTPW2E

O3PMR
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PTPW2[2:0]

000

001

010 I"p722

o1 I"PTo6

10 P72

00 I'pTg6

10 "p79 2

111
PTPW2[2:0]

000

001

90 I"p12.3

011

i

PT2.7

—=

01 I prg.7
PT9.3

0

110

[
[N
[
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4.16.32-bit SPI Diagram

HYGON

HYCON TECHNOLOGY

Master Slave
MSBit LSBit MSBit LSBit
SDIx SDO
shift register 4—[]— shift register
A
SDOx SDI
I I/ (}—{mso —{] )
Read Write
Buffer Buffer
|
SPI SPI Clock .|SCKx SCKl..l
Controller Generator EJ LJ
r CSx CSI"l SPI
L o ™ controller
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4.17. UART Block Diagram
APB Bus

l

¥

9~6 Bit

Prt

Tx Buffer

8~5 Bit

8~5 Bit ll
1 Bit

Tx Shift Register

UART Transmit Block Diagram

l

APB Bus

TXBF
—

TxRF
—

BRG || Tx|—» Tx

1 Bit |I

8~5 Bit

113d

Rx Buffer

RxBF
—>

9~6 Bit f

9~6 Bit

Prt

Rx Shift Register

l‘ZBit

Rx —»

Rx |—»

,$

BRG

Error
Detector

RxBusy
—>

OErr
D —
FErr
—_
NErr
—

UART Receive Block Diagram
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4.18.12C Block Diagram

SCL
SDA
* A * h 4 * A 4
Master Slave TX Ctrl
AN
12CEn CRGJ[7:0]
4 V <
— Pre-scale p| Clock Register Time-out
APCK 12CK | Generator 9 Ctr
Intetnal
System Bus
4.19.Hardware RTC Block Diagram
. . CM<6:0>
Digital Compensation <
RTCKS[L0] Controller iNRTCK[O] KEY<3:0> PT<2:0> PFEN(O]
Disable 0
Disable 1 KEY= RTC PT scaler
Pre-Scalar Secondary Scalar —P1  /128/64/32/16/8/4/2/1
[LsxT 2 [ =™ npuuzse [ /128 P 01108
LSRC 3
Periodic Timer
Interrupt Mux
LPYF i
Time (BCD) _
Year/Month/Day/Wday/Hour/Min/Sec
RTCIE
RTCIF [—— WUEN +
TAF < PTF
Comparator
WUE _’F PTF ‘
RTCEnN
TAF Alarm(BCD) TAEN
Year/Month/Day/Hour/Min/Sec
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4.20.LCD Function Configuration

Display Data from
GPIO Register

v

64KB Flash

DSP[1:0] VLCD[2:0] IDF

LT

LCD Control Unit

v

COM SEG

VLCD
Gen.
4~6 ¢3o~32 %]

BEn

LCD Panel

iH-=

©2017-2021 HYCON Technology Corp
www.hycontek.com

HYGON

HYCON TECHNOLOGY

DS-HY16F3981-V07_EN
page40


http://www.hycontek.com/

HY16F3981 Datasheet
21-bit ENOB ZAADC, 32-bit MCU & 64KB Flash
4X32~6X30 LCD Driver

HYGON

HYCON TECHNOLOGY

5. Electrical Characteristics
Absolute maximum ratings over operating free-air temperature (unless otherwise noted)

Voltage applied at VDD3V IO VSS ... -0.2Vto4.0V
Voltage applied to any pin ... -0.2Vto VDD3V + 0.3V
Diode current at any device terminal............c.ooiiiiiii i +2mA
Storage temperature, Tstg: (UN programmed device) ..........cccoveeevveeereeenee. -55°C to 150°C
(Programmed device) ...........ooeevieiiniiiiniinn... -40°C to 85°C
Soldering Temperature (10 SEC) . . . . . o oii oo e e +260°C
Maximum output current sink by any PORT2 to PORT13 /OPIN .........c.coooviiinnn.n. 10mA

5.1. Recommended Operating Conditions

VDD3V=3.0V.TA=25°C, Unless Otherwise Noted

Parameter Sym. Test Conditions Min. | Typ. | Max. | Unit
Supply Voltage VDD3V Digital power 2.2 3.0 3.6 V
|_Sleep Sleep Mode 2.5 5 UA
|_ldle01 LSRC=35KHz LPO IDLE Mode 5 10 UuA
|_ldle02 LSXT=32768Hz IDLE Mode 6.5 12 UuA
|_ldle03 HSRC=2MHz+IDLE Mode 50 70 uA
|_ldle04 HSRC=4MHz+IDLE Mode 100 130 uA
|_ldle05 HSRC=10MHz+IDLE Mode 200 260 uA
| 1dle06 HSRC:_16MHz+|DLE Mode 350 | 460 UA
Supply Current - (VDD>= 2.6V)
Free Run_01MHz HSRC=2MHz@CPU_CK:2MHz/2 0.6 0.8 mA
Free Run_02MHz HSRC=2MHz@CPU_CK:2MHz 1.0 1.2 mA
Free Run_04MHz HSRC=4MHz@CPU_CK:4MHz 2.0 2.4 mA
Free Run_10MHz HSRC=10MHz@CPU_CK:10MHz 3.0 3.6 mA
HSRC=16MHz@CPU_CK:16MHz
Free Run_16MHz (VDD>= 2.6V) 4.0 4.8 mA
Free Run 35KHz LSRC=35KHz @CPU_CK: LSRC 20 30 UA
— (Low power mode)
Power Up Delay tpu,bLY Power on or wake up from sleep mode 64 80 ms
Sleep Current vs. VDD3V Sleep Current vs. Temperature
451:2 2(5):8 ——VDD3V=2.2V /
4.0 40.0 + =3
z35 < 350 —=vDD3v=36V /
230 2 30.0 I
£25 £250 7
‘g 2.0 § 20.0 /
015 O 15.0
1.0 10.0
0.5 5.0 /
0.0 ; ‘ ‘ ‘ : : : : ‘ 0.0 : ‘ ‘ ‘ ; . ‘ ‘ ‘
36 34 32 3 28 26 24 22 2 -40  -20 0 20 40 60 100 120
VDD3V (V) TA(C)

Figure5.1-1 Sleep Current vs. VDD3V
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LPO Idle Current vs. VDD3V LPO Idle Current vs. Temperature
10.0 50.0
9.0 450 | ==VDD3V=22V /
8.0 40.0 + =3.

= 70 = 35.0 =

< ——VDD3V=3.6V

2 6.0 5,30.0 //

£ 50 £25.0 yd

S 40 £ 20.0

3 /
O 30 O 150
2.0 10.0 //
1.0 5.0
0.0 ‘ ‘ ‘ : : : ‘ ‘ ‘ 0.0 ‘ ‘ ‘ ‘ ‘ ‘ ‘
36 34 32 3 28 26 24 22 2 40 20 0 20 40 60 80 100 120
VDD3V (V) TA (°C)
Figure5.1-3 LPO Idle Current vs. VDD3V Figure5.1-4 LPO Idle Current vs. Temperature
HSRC=2Mhz Frre run current vs. Temperature HSRC=4Mhz Frre run current vs. Temperature
1.00 1.8
0.95 / 1.7
0.90 6 =

20.85 - z

£080 - 315 1

£ 0.75 T 14 -

070 :1:) /

3 o ——VDD3V=2.2V E 1.3 ——VDD3V=23V
0.60 VDD3V=3.0V 1.2 VDD3V=3.0V
0.55 e—\/DD3V=3.6\V 1.1 —\/DD3V=3.6V
0.50 ‘ ‘ ‘ ‘ ‘ ‘ ‘ 1.0 : ‘ ‘ ‘ ‘ ‘ ‘

40 20 0 20 40 60 80 100 120 40 20 0 20 40 60 80 100 120
TA (C) TA(C)
Figure5.1-5 2MHz Free run current vs. Temperature Figure5.1-6 4MHz Free run current vs. Temperature
HSRC=10Mhz Frre run current vs. Temperature HSRC=16Mhz Frre run current vs. Temperature
3.2 4.2
’_\
3.1 S— 4.1 S—
—_—
§3.0 / :54.0
29 S39 | ——
1= \_/-/ o
28 S3s
3 ——VDD3V=2.2V 3 ——VDD3V=2.2V
0927 037
VDD3V=3.0V VDD3V=3.0V
26 3.6
——VDD3V=3.6V ——VDD3V=3.6V
25 ‘ ‘ ‘ ‘ ‘ ‘ ‘ 35 ‘ ‘ ‘ ‘ ‘ ‘
40 20 0O 20 40 60 80 100 120 40 20 0 20 40 60 80 100 120
TA(C) TA (C)

Figure5.1-7 10MHz Free run current vs. Temperature = Figure5.1-8 16MHz Free run current vs. Temperature
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5.2. Clock System
Typical values are at Ta=25°C and VDD3V = 3.0V.Unless otherwise noted.
Sym. | Parameter | Test Conditions | Min. | Typ. | Max. | Unit
External High Speed Oscillator
VDD3V | Operation voltage 2.2 3.6 V
VDD3V = 2.2V ~ 3.6V
OHS_HS = 1b 10 MHz
High speed oscillator VDD3V = 2.6V ~ 3.6V
Fxis | frequency OHS HS =1b 16 MHz
VDD3V = 2.2V ~ 3.6V
OHS_HS = 0b 4 MHz
. . Fxns = 16MHz,
s | 1O speed osalllator | s s = ap, 125 uA
(VDD>= 2.6V)
Dxns | Duty of high oscillator 40 60 %
External Low Speed Oscillator
Fxs fLOW speed oscillator | 3y = 5 oy ~ 3.6V 32.768 KHz
reguency
Low speed oscillator
IxLs current 4 UA
Duty of low speed os- o
DxLs cillator 40 60 %
RTC | Normal Mode \Iélar?w:&ov @Flash 22 UA
Internal High Speed Oscillator
Frao = 2MHz, -10% 2 +10% MHz
Frao = 2MHz, after trim Notel -2% 1.843 +2%
. Frao = 4MHz, -10% 4 +10%
c fsmgggag?(':%rator Fuao = 4MHz, after trimNeel | 205 4.147 +2% MHz
HAO fr'zquency Frao = 10MHz, “10% 10 +10% MHz
Frao = 10MHz, after trim Nowel -2% 9.216 +2%
Frao = 16MHz, -10% 16 +10% MHz
Frao = 16MHz, after trim Nowel -2% 15.667 +2%
l’gﬁ‘ge coeffi- | \ppay = 2.2v ~ 3.6V 15 +15 %
Temperature co- Qo ) o
Thao efficient -40~85°C 2.5 +2.5 %
Internal high Frao = 2MHz 20 UA
IHAO speed oscillator Frao = 16MHz
current (VDD>= 2.6V) 105 uA
Duao | Duty of oscillator 40 60 %
WThao | Wake up time Frao = 2MHz 30 us
Internal Low Speed Oscillator
Fipo | IMternallow speed os- |\ /nphay — 3 gy -20% 35 +20% KHz
cillator frequency
Voltage coefficient VDDV =2.2V ~ -1.5 +1.5 %
3.6V
Tro | Temperature coefficient | -40~85°C -5 5 %
Internal low speed os-
o | Gillator current 25 UA
Diro IDuty of low speed oscil- 40 60 %
ator

©2017-2021 HYCON Technology Corp
www.hycontek.com

DS-HY16F3981-V07_EN
page43



http://www.hycontek.com/

HY16F3981 Datasheet

21-bit ENOB XAADC, 32-bit MCU & 64KB Flash HVC\",\N
4X32~6X30 LCD Driver

HYCON TECHNOLOGY

Notel :

After Trim: According to the factory calibration parameters of HAO to calibrate HAO, and need to corre-
sponding to the selected HAO frequency. Configure the register 0x40304[7:0]. Please refer to the chapter
6.1.2 of “UG-HY16F3981 EN” to know how to use that in detail.

HAO Dirift vs. VDD3V 2M HAO Drift vs. Temperature
2.0 2.0
15 15
g 10 \\\ S 10
-“g 05 \ P— ’g 0.5 —
/\-—___

2 0.0 B T > 0.0 ‘ L — ; ; ; ‘

= ——2M HAO ~N——— = /

2.05 — .05 -

3 = ——VDD=2.2V

g .10 M HAO ™~ 810 = —

T 10M HAO ~——_ i ——VDD=3.0V
15 16M HAG 15 VDD=3.6V
2.0 2.0

363534333231302928272625242322 40 20 0 20 40 60 80 100 120
VDD3V (V) TA (C)
Figure5.2-1 HAO Drift vs. VDD3V Figure5.2-2 2MHz HAO Drift vs. Temperature
4M HAO Drift vs. Temperature 10M HAO Drift vs. Temperature
2.0 2.5 g
2.0
15 X

’\8 1.0 ;\8 1.5 / N\

% . ;:_’ 1.0 > =

T 05 — < 05 7

a — a yd

2 0.0 ‘ — 7 ‘ ‘ ; : % 0.0 ; "

§ 05 / § 0.5

g 10 ( / ——\DD=2.2V g-10 | =

= / ——VDD=3.0V L-15 = VDD=3.0V.
-15 — 2.0 —

/ VDD=3.6V VDD=3.6V
2.0 25

40 -20 0 20 40 60 80 100 120 -40  -20 0 20 40 60 80 100 120

TA (C) TA(C)
Figure5.2-3 4MHz HAO Dirift vs. Temperature Figure5.2-4 10MHz HAO Dirift vs. Temperature
16M HAO Drift vs. Temperature LPO Drift vs. VDD3V

25 25
2.0 2.0

;\a 1.5 § 1.5

= 10 = 10

5 05 — 5 05

e / e

> 0.0 :ﬁ/\ — > 00 -

§ 05 | % é .05

Z-10 ——VDD=2.2V 10

L-15 VDD=3.0\- I .15
-2.0 VDD=3.6V -2.0
25 2.5

40 20 0 20 40 60 80 100 120 363534333231302928272625242322
TA () VDD3V (V)
Figure5.2-5 16MHz HAO Dirift vs. Temperature Figure5.2-5 LPO Drift vs. VDD3V
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5.0
4.0
3.0
2.0
1.0
0.0
-1.0
-2.0
-3.0
-4.0
-5.0

Frequency Drift (%)

LPO Drift vs. Temperature

=—=\/DD3V=2.2V
—\/DD3V=3.0V

VDD3V=3.6V _—

7

-40  -20 0 20 40 60 80 100 120
TA (C)

Figure5.2-5 LPO Drift vs. Temperature
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5.3. Power Management System
Typical values are at Ta=25°C and VDD3V = 3.0V. Unless otherwise noted.

HYGON

HYCON TECHNOLOGY

Sym. | Parameter | Test Conditions | Min. | Typ. | Max. | Unit
VDDA LDO
Output voltage error -5 5 %
Capacitor loading 0.1 1 10 uF
N Capacitor loading = 0.1uF,
Settling time 99(;) of VDDA 9 100 us
. Bias + Band gap +
Operation current VDDA LDO 9ap 35 50 UuA
Dropout voltage [L=10mA 0.2 Vv
Voltage coefficient VDD3V = 2.5~ 3.6V 0.1 %/\V
VDDA voltage 1
0x40400[19?18]:00b I.=0.1ImA 2.3 2.4 v
VDDA voltage 2
0x40400[19?18]:01b I.=0.ImA 2.6 v
VDDA voltage 3
0x40400[19?18]:10b I.=0.1ImA 2.9 v
VDDA voltage 4
0x40400[19?18]:11b I.=0.1ImA 32 v
Temperature coefficient | By using BRG VDDA=3.0V 100 ppm/°C
vDD18 LDO
Output voltage 1.7 1.8 1.9 vV
Capacitor loading 100 1000 2200 nF
Voltage coefficient VDD3V= 2.2 ~ 3.6V 1 %/\V
Temperature coefficient 50 ppm/°C
Load regulation Load = 0.1~1mA 0.1 V/IA
Dropout voltage Load = 1ImA 0.2 V
REFO Buffer
Output voltage 1.1 1.2 1.3 \%
Capacitor loading 22 100 1000 nF
Operation current 20 uA
Output current 1% change voltage -1 1 mA
Temperature coefficient | VDDA=2.9V 80 ppm/°C
Voltage coefficient VDDA= 2.4V ~ 3.6V 0.1 %/

VDDA vs. Load current
2.400 2.950
2.350 2.900
< \ ,>\
2 2.300 \ S 2850
22.250 2
<>c; 2.200 \\ <>j -
[a)] Q27
8 2.150 g 270
2100 VDD=3.3V, VDDA=2.4V mode. 2700
2.050 ‘ ‘ ‘ ‘ ‘ 2.650
0 1 5 10 15 20
Load current (mA)

VDDA vs. Load current

\

T~

T~

VDD=3.3V, VDDA=2.9V mode.

0 1 5 10
Load current (mA)

15 20

Figure5.3-1 VDDA=2.4V vs. IL
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VDD18 vs. VDD3V VDD18 vs. Temperature
1.900 1.900
1.880 1.880
_.1.860 L e —
% 1.840 % 1.840
©1.820 ©1.820
2 1.800 S 1.800
g 1.780 g 1780+ pp3veaav
a 1.760 8 1.760
~ 1.740 > 1740 |~ VDD3V=3.OV
1.720 1.720 VDD3V=3.6V
1.700 - 1.700 ; ; ; ; ; ; ‘
3.63534333.231302928272625242322 40 20 0 20 40 60 80 100 120
VDD3V(V) TA(°C)
Figure5.3-3 VDD18 vs. VDD3V Figure5.3-4 VDD18 vs. Temperature
VDDA vs. Temperature REFO vs. Temperature
2. 1
50 ——\/DD3V=2.6V 122 =L oad=+ 10uA
_ ——\VDD3V=3.0V 1.96 Load=+ 200uA
g2 VDD3V=3.6V S 124 |—Load=-200uA
S S122
<><: 2.40 S ﬁg —
ol =
8 i 1.16
> 235 [z
—— 1.14
- 1.12
2.30 ; ; ; ; ; ; ‘ 1.10 ; ; ; ; ; ; ‘
40 20 0 20 40 60 80 100 120 40 20 0 20 40 60 80 100 120
TA(°C) TA(°C)

Figure5.3-5 VDDA=2.4V vs. Temperature
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5.4. Reset Management System

HYGON

HYCON TECHNOLOGY

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

Figure5.4 VLVR and VHYS vs. Temperature

Sym. Parameter Min. Typ. Max. Unit
Pulse length needed to accepted reset internally, t¢-Lvr 2 us
VDD Start Voltage to accepted reset internally (L=>H),Vivr 1.8 1.95 2.1 \%
BOR | VDD Start Voltage to accepted reset internally (H->L),Vhys 1.7 1.87 2.05 \%
Temperature drift, Ta=-40°C~85°C -50 +50 mvV
Hysteresis, VHys-LvR 80 mV
POR Operation Slew Rate 0.1 V/us
Start Voltage to accepted reset 0.6 \%
BOR vs. Temperature
2.1
2
J—
S 1.9 ———
S18
3
> 1.7
16 = \/LVR
' ——VHYS
1.5 T T T T T T T T )
-40  -20 0 20 40 60 80 100 120
TA ()

T E——————— ]
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5.5. GPIO Port
Typical values are at Ta=25°C and VDD3V = 3.3V. Unless otherwise noted.

Sym. Parameter Testtiélr?sndl- Min. Typ. Max. Unit
PT 2.0 ~ 3.7 GPIO Port
Rpu | Internal pull high resistor 65 85 105 kQ
Viy | Input high voltage 0.7*vDD3V \Y
ViL Input low voltage 0.3*vDD3V \Y
loH Source current 10 mA
loL Sink current 10 mA
PT 6.0 ~ 9.5 GPIO Port
Vi | Input high voltage 0.6*vDD3V V
ViL Input low voltage 0.3*vDD3V \Y
loH Source current VDD3V-0.3V 10 mA
loL Sink current VSS+0.3V 10 mA
Vou VS. loy Vou VS. Temperature
35 3.3
_
3.0 —_— 3.1
s £29
o > 27 VDD3V=2.2V, Load=+ 10mA
£20 =25
g 15 - % 23 =\/DD3V=3.3V, Load=+ 10mA
2 o 221
6 VDD3V=2.2V O 19
0.5 - 17
e \/DD3V=3.3V
0.0 T T T T T ) 1.5 T T T T T T T )
0 5 10 15 20 25 -40 -20 0 20 40 60 80 100
1/0 port Loading (mA) I/0 port Loading (mA)
Figure5.5-1 VOH vs. IOH Figure5.5-2 VOH vs. Temperature
VoL VS. lg. VoL VS. Temperature
0.60 0.25
. 0.50 _.0.20
b b
o 040 (] /
g 20.15
= = -
$ 030 // :
= 5 0.10
20.20 g _ _
E / VDD3V=2 2V 5 0o VDD3V=2.2V, Load=- 10mA
0.10 / —VDD3V=33V ——VDD3V=3.3V, Load=- 10mA
0.00 ‘ 0.00

OMA  -5MA -10MA -15MA -20MA -25MA 40 20 0 20 40 60 80 100
1/0 port Loading (mA) 1/0 port Loading (mA)
Figure5.5-3 VOL vs. IOL Figure5.5-4 VOL vs. Temperature
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5.6. ZAADC ENOB and RMS Noise

HYGON

HYCON TECHNOLOGY

Typical values are at TA=25°C and VDD3V = 3.3V, VDDA=2.4V and HS_CK=4MHz unless otherwise noted.

HY16F3981 provides important input noise specification that aims at ZAADC. Table 5.6-1 and Table 5.6-2 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. IA Chopper On means register IACHM=11b.

ENOB(RMS) with OSR/GAIN at A/D Clock=1Mhz, VDDA=2.4V, VREF=1.2V, IA Chopper On
OSR 64 128 256 512 | 1024 | 2048 | 4096 | 8192 | 16384 | 32768
Max. Vin(mX)) Output rate(Hz)
=0.9*VREF 15625 | 7813 | 3906 | 1953 | 977 488 244 122 61 31
Gain | = 1A x [ ADGN
+1080 1 =] off [x 1 15.3 16.9 175 | 18.0 18.3 | 18.7 195 | 202 | 206 | 210
+540 2 |=| off |x] 2 15.2 16.7 17.3 | 17.8 18.2 | 188 19.3 19.8 | 20.2 20.5
+270 4 |=] off |x] 4 15.2 16.4 17.1 17.5 18.0 | 18.6 19.0 19.5 19.8 | 20.2
+135 8 |=| off |x|[ 8 149 | 161 | 1666 | 17.2 | 176 | 182 | 185 | 189 | 193 | 19.6
+270 4 |=[ 4 [x|] 1 152 | 166 | 171 | 176 | 179 | 184 | 188 | 196 | 202 | 205
+135 8 |=| 4 |x[|[ 2 148 | 159 | 165 | 170 | 174 | 179 | 184 | 19.0 | 19.4 | 20.0
+67.5 16 (=] 4 |x| 4 145 | 151 | 157 | 162 | 166 | 17.1 | 17.7 | 182 | 186 | 19.1
+33.75 32 (=] 4 |x[ 8 13.7 | 142 | 147 | 152 | 157 | 163 | 168 | 17.2 | 177 | 181
+135 8 |=| 8 [|x|[ 1 152 | 165 | 17.0 | 175 | 180 | 184 | 191 | 196 | 200 | 205
+67.5 16 [=[ 8 |[x| 2 148 | 159 | 163 | 168 | 17.3 | 179 | 183 | 189 | 193 | 19.7
+33.75 32 (=] 8 |x| 4 143 | 150 | 154 | 160 | 165 | 170 | 175 | 180 | 184 | 19.0
+16.875 64 (=] 8 |x| 8 135 | 140 | 145 | 150 | 155 | 16.0 | 165 | 17.0 | 175 | 17.9
+67.5 16 [=| 16 |[x| 1 150 | 161 | 167 | 171 | 175 | 181 | 187 | 191 | 196 | 20.1
+33.75 32 (=] 16 |x[ 2 145 | 153 | 158 | 163 | 16.7 | 17.3 | 178 | 182 | 187 | 19.3
+16.875 64 [=| 16 |x| 4 13.8 | 143 | 149 | 153 | 158 | 164 | 168 | 17.4 | 17.8 | 18.4
+8.4375 128 |=[ 16 |x[| 8 128 | 134 | 139 | 144 | 148 | 154 | 159 | 163 | 169 | 17.4
+33.75 32 (=] 32 |x[ 1 146 | 153 | 159 | 164 | 169 | 174 | 179 | 184 | 189 | 19.4
+16.875 64 |[=| 32 |x| 2 13.8 | 144 | 149 | 154 | 159 | 164 | 169 | 175 | 179 | 184
+8.4375 128 |=[ 32 |[x| 4 129 | 134 | 140 | 145 | 149 | 155 | 160 | 16.4 | 17.0 | 17.4
+4.21875 256 [=| 32 |x| 8 120 | 125 | 129 | 135 | 139 | 145 | 150 | 155 | 16.0 | 16.4
(1) Max.Vin (mV) is the max. input voltage of single end to ground (VSS).

Table 5.6-1 XAADC ENOB Table
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RMS Noise(uV) with OSR/GAIN at A/D Clock=1Mhz, VDDA=2.4V, VREF=1.2V, IA Chopper On
M Vin(my OSR 64 128 256 512 | 1024 | 2048 | 4096 | 8192 | 16384 | 32768
ig.é*\l/r;%(gF ) Output rate(H2) 15625 | 7813 | 3906 | 1953 | 977 488 244 122 61 31
Gain | =| IA | x| ADGN
+1080 1 |=] off [x| 1 58.85 | 19.18 | 12.49 | 886 | 7.08 | 533 [ 324 | 198 | 146 | 111
+540 2 |=] off [x] 2 3164 | 1113 | 710 | 513 | 3.92 | 252 | 175 [ 128 | 1.00 | 0.79
+270 4 |[=]| off [x] 4 15.79 | 6.77 | 429 | 319 | 2.19 1.52 111 | 0.79 0.64 | 0.48
+135 8 |=| off [ x| 8 930 | 420 | 291 | 198 | 1.42 | 100 | 079 | 0.61 | 045 | 0.38
+270 4 |=| 4 |x| 1 |1510 | 599 | 404 | 301 | 231 | 168 | 1.32 | 075 | 0.48 | 0.39
+135 8 |=] 4 |x| 2 994 | 469 | 325 | 225 | 1.73 | 121 | 083 | 057 | 042 | 0.28
+67.5 16 (=] 4 |x] 4 638 | 409 | 284 | 190 | 1.48 | 101 | 070 | 049 | 036 | 0.25
+33.75 32 |=| 4 |x|[ 8 556 | 399 | 274 | 193 | 1.35 | 091 | 065 | 049 | 033 | 0.26
+135 8 |=] 8 |x[| 1 799 | 315 | 225 | 154 | 1.14 | 084 | 052 | 036 | 0.28 | 0.19
+67.5 16 (=] 8 |[x| 2 505 | 244 | 181 | 126 | 088 | 060 | 045 | 031 | 0.22 | 0.17
+33.75 32 |=] 8 |x[ 4 356 | 228 | 166 | 114 | 079 | 055 | 040 | 029 | 020 | 0.14
+16.875 64 [=] 8 |x| 8 321 | 223 | 156 | 113 | 078 | 056 | 0.38 | 0.28 | 0.19 | 0.15
+67.5 16 (=] 16 | x| 1 457 | 204 | 138 | 1.03 | 076 | 053 | 035 | 0.25 | 019 | 0.13
+33.75 32 |=] 16 |x[ 2 312 | 183 | 129 | 094 | 070 | 046 | 032 | 025 | 017 | 011
+16.875 64 [=| 16 | x| 4 257 | 179 | 1.23 | 089 | 062 | 043 | 032 | 022 | 016 | 0.11
+8.4375 128 |=| 16 [x| 8 258 | 1.74 | 121 | 086 | 062 | 043 | 031 | 023 | 015 | 011
+33.75 32 |=] 32 |x[ 1 302 | 176 | 120 | 085 | 061 | 043 | 029 | 021 | 015 | 0.10
+16.875 64 [=[ 32 | x| 2 254 | 169 | 116 | 0.82 | 059 | 041 | 030 | 020 | 0.15 | 0.10
+8.4375 128 |=| 32 [x| 4 235 | 165 | 1.14 | 079 | 058 | 040 | 028 | 021 | 014 | 0.10
+4.21875 256 |=| 32 [x| 8 222 | 156 | 116 | 079 | 059 | 039 | 029 | 0.20 | 0.14 | 0.10
Table 5.6 -2 2AADC RMS Table
Note :

The IA measurement input range :

When VDDA=2.4V, BIAS voltage(REFO)=1.2V, input signal=+ /-1080mV
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RMS Noise Diagram

IA*Gain=1*1=1,
Output rate ~ 31sps (OSR:32768),
LSB base on 21-bit output

-6 5 -4 -3 -2 -1 0o 1 2 3 4 5 6
Output Code (LSB)

Figure5.6-1(a) RMS Noise Diagram

RMS Noise Diagram

IA*Gain=8*1=8,
Output rate ~ 31sps (OSR:32768),
LSB base on 18-bit output

-6 5 -4 -3 -2 -1 0o 1 2 3 4 5 6
Output Code (LSB)

Figure5.6-2(a) RMS Noise Diagram

RMS Noise Diagram

IA*Gain=32*8=256,

Output rate ~ 31sps (OSR:32768),
LSB base on 13-bit output

-6 5 -4 -3 -2 -1 0o 1 2 3 4 5 6
Output Code (LSB)

Figure5.6-3(a) RMS Noise Diagram
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RMS Noise Diagram

Time (reading number)

Figure5.6-3(b) Output Code Diagram

IA*Gain=1*1=1,
t Output rate ~ 31sps (OSR:32768),

LSB base on 21-bit output

‘ H\H‘HH}H ]| | \I‘I\‘IH\H‘\H‘\} ‘I
HH‘I\ ML A \‘\‘H\‘
1 201 401 601 801 1001

Time (reading number)
Figure5.6-1(b) Output Code Diagram
RMS Noise Diagram

IA*Gain=8*1=8,
t Output rate ~ 31sps (OSR:32768),

LSB base on 18-bit output

| ‘\ ‘\H \‘\H A AT ‘\M\ il
IH‘H \H‘H‘IH \H‘ ‘H ‘H\M
1 201 401 601 801 1001

Time (reading number)
Figure5.6-2(b) Output Code Diagram
RMS Noise Diagram

IA*Gain=32*8=256,
t Output rate ~ 31sps (OSR:32768),

LSB base on 13-bit output

|‘\‘ i ‘H\‘HH \H‘\H‘ LU0 L Ly
\IHH‘\H}HH H‘\I\HH
1 201 401 601 801 1001
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5.7. ADC Management System

HYGON

HYCON TECHNOLOGY

All specifications at Ta=-40°C to +85°C,
VDDA=REFP=3.0V, REFN=VSS, Unless otherwise noted.

Sym. | Parameter | Test Conditions | Min. | Typ. | Max. | Unit
Analog Inputs
Considering ADC perfor-
mance matches ADC
ENOB table. . .
REFP=VDDA, 1+0.5*VREF/Gain
Full-scale input REFN=VSS
ui-scale inpu VREF be set to 1/2 only
voltage —— Y
(VINP - VINN) Notel Considering ADC perfor-
mance matches ADC
ENOB table. .
REFP=REFO_| +VREF/Gain
REFN=VSS
VREF be setto 1 only
rcac;]rgénon'm"de MPUL | Gain = 1, @25°C VSS-0.2V VDDA v
System Performance
Resolution No missing codes 24 Bits
ADC
Data rate %%CFI; SPS
I_Dlgltal filter settling Full setting 3 Data
time
Integral nonlinearity | Differential input End-point 15 PPM
(INL) fit, OSR=32768
. . ppm/
ADC Gain drift 2 oC
fin=60Hz Internal
Normal-mode rejec- | +1Hz, OSsC 70 dB
tion Output rate = External
31 SPS osc 80 dB
Common-mode re- | \\ppa = 0.1v @ DC 80 dB
jection
. Output rate= 31 SPS, uv,
Input-referred noise ADC Gain=1 0.38 ms
power-supply rejec- | Avppa=0.1v @ bC 80 dB
Voltage Reference Input
i\;‘:)';"’t‘ge reference | yREF = REFP - REFN VDDA v
E%ﬂ:lve Reference REFP, @25°C SREEN VDDA Vv
m%%?nve Reference REFN, @25°C VSS <REFP \Y;
ADC Modulator Current
VDD3V=3.3V,VDDA=2.4V,
ADC | ADC Modulator ADC Clock=1Mhz 350 UuA
IA_ | ADC IA VDD3V=3.3V,VDDA=2.4V 300 uA
Notel :

When REFP-REFN(VREF) = 1*VDDA
VINP-VINN, Differential input signal can’t more than the 1/2*VDDA, otherwise occurs the Linearity problem
When REFP-REFN(VREF) = 1/2*VDDA
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VINP-VINN, Differential input signal can’t more than the 0.9*VREF, otherwise occurs the Linearity problem

ADC Offset vs. Temperature ADC Gain vs. Temperature
600 5.00
e - 4.00 VDD=3.3V, VDDA=2.4V,
500 ~——— . 3.00 ADCVR: 1.2V,
O ADCLK=1Mhz, OSR: 32768,
S 400 s 200 ADC VIN=0.6*VR/(IA*Gain)
2 — & 100 +————
° e N
300 = 0.00 ; ; ————
% 5 -1.00 ,7%?’4
S 200 S .2.00
VDD=3.3V, VDDA=2.4V, o g 4 A\ V4
100 +—ADCVR: 1.2V IA"Gain=1"8 © -3.00 —IAGain=1*1
. ADCLK=1Mhz, OSR: 32768 —IA*Gain=1*1 -‘51-88 ——AGan=1"8
40 25 0 25 50 75 100 125 ' 40 25 0 25 50 75 100 125
TA () TA (C)
Figure5.7-1 ADC Offset vs. Temperature Figure5.7-3 ADC Gain Drift vs. Temperature
ADC Offset vs. Temperature ADC Gain vs. Temperature
150 60.00
VDD=3.3V, VDDA=2.4V, 40.00 VED'$'3_V’*VDDA'2'4Y’ [\
100 - e ADC VR 12V _ IA*Gain=1%1, ADC VR: 1.2V,
an=ss S A T O 2000
3 %07 Z 000
° S
S o0 ‘ ‘ ‘ ‘ ‘ ‘ ; ‘ — -20.00
g / £
5 o .
g - ———————— / g oo
8 -60.00
-100 e
-80.00
-150 -100.00
40 25 0 25 50 75 100 125 40 25 0 25 50 75 100 125
TA () TA(C)
Figure5.7-2 ADC Offset vs. Temperature Figure5.7-4 ADC Gain Drift vs. Temperature

5.8. Internal Temperature Sensor
Typical values are at Ta=25°C, VDD3V = 3.0V, and VDDA=2.4V. Unless otherwise noted.

Sym. Parameter Test Conditions Min. | Typ. Max. | Unit
TCs Sensor temperature drift 172 uv/°C
Absolute temperature o
KT scale 0°K -283 C
One point calibrate error . . o o o o
TCerrR ¢ empgrature Calibration at 25°C of -40°C~85°C +2 C
ADC TPS vs. Temperature
2.00
__ 150
9
— 1.00
[e]
g 0.50
£ 0.00 %
g -0.50
g— 1.00 VDD=3.3V, VDDA=2.4V,
ﬁ ADC Gain=1, ADC VR: REFO-VSS,
-1.50 —OSR:4096, Calibrateat 200C.

-2.00

-40  -25 0 25 50 75 100 125
TA (C)

Figure5.8-1 ADC Temperature Sensor Error
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5.9. 12-Bit Resistance Ladders
Typical values are at Ta=25°C and VDD3V = 3.0V. Unless otherwise noted.

Sym. | Parameter Test Conditions Min. | Typ. Max. Unit
Resolution Monotonic 12 Bit
Power Supply 2.4 VDDA V
Operation current 50 UA
Vout Output range DA output is between VR- and VR+ VDDA V
Positive reference
VREFP voltage range 0 VDDA \
v Negative reference Vrerp > VRern 0 VDDA | v
REFN voltage range
. VDDA=2.4V
12-Bit 0.5V < DAO < VDDA-0.5V 200 | @
Resistance ladders. —
Ron : VDDA=2.4V
output switch(DAOE
switch resistance) 0.5V > DAO, 10 Q
DAO > VDDA-0.5V
Reference voltage
switch(Vrefp switch Vrerp = 2.2V, Vrern = 0V,
Rrsw resistance, Vrefn VDDA = 2.4V 15 30 Q
switch resistance)
One LSB resistance
RLADDER ladder 170 200 230 Q
INL Integral linearity error | VR+ = 2.4V, VR- = 0V +3 LSB
DNL eDr'If:rre”t'a' linearity 1 \/p+ = 2.4v, VR- = 0V +1 | LSB
Eos Offset error VR+ = 2.4V, VR- = 0V 1 LSB
12-Bit
Resistance | (Vin Floating) VDD3V=3.3V,VDDA=2.4V 0.1 UA
Ladders.
12-bit Resistance/Unit Gain OPAMP, DNL 12-bit Resistance/Unit Gain OPAMP, INL
0.8 3
- - VDD=3.3V, VDDA=2.4V,
2.; xi?;s\?;:/e f\r/] D:D\f\[;;ﬂ/\'l& 5 | Vrefp - Vrefn = VDDA -VSS
5. S
@3 -1 !
0.2
0.1 2
0 -3
EEETANESEREITREERERSS
dddddaaNNNNNGG T oo
DAC Core

Figure5.9-1 12-Bit Resistance DNL Figure5.9-2 12-Bit Resistance INL
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5.10. Rail to Rail OPA Management System
Typical values are at Ta=25°C, VDD3V = 3.0V, and Cvico=10uF. Unless otherwise noted.

HYGON
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Sym. Parameter Test Conditions Min. | Typ. Max. Unit
VDDA Power supply 2.4 3.6 V
Vour Output range 0 VDDA \%
ViN Input common range 0 VDDA V
lopa OPAMP current 120 UA
VDDA = 3.0V, 1 mA
lopa LOAD Output current loading | 0.3V< Output voltage <VDDA-0.3V
- (push or pull) VDDA = 2.4V, 05 mA
0.3V< Output voltage <VDDA-0.3V '
Clonb :\QZ;I( output capacitor 1 nE
Loading R=10K, C=100pF,
SR Slew rate 0.3V togVDDA-0.3V P 0.6 V/us
UGB Unit gain bandwidth Loading C=100pF 1000 KHz
Vos Offset error Vin = 1.2V -5 +5 mV
DFD Digital filter delay VDDA = 3.0V 2 us
Csa Sample capacitor 10 pF
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5.11.LVD Comparator Management System

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

Sym. Parameter | Test Conditions Min. Typ. Max. Unit
Operation current, lvi> sor 1 UA
Operation current, lvi» gor 10 UA
V12_BOR Reference Voltage 11 1.2 1.3 Vv
V12_BOR Reference Voltage Temperature drift 50 PPM/°C
V12_BOR Reference Voltage to VDD3V Voltage drift +2 %IV
V12_BGR Reference Voltage 1.15 1.2 1.25 Y
V12_BGR Reference Voltage Temperature drift 50 PPM/°C
V12_BGR Reference Voltage to VDD3V Voltage drift +0.2 %IV
Compare reference voltage temperature drift, T = -40°C ~ 85 °C 50 ppm/°C
Detect Vppay Voltage rang by user option, Vsys VLDS [3:0]=1111b 3.4
Detect Vppsy Voltage rang by user option, Vsys VLDS [3:0]=1110b 3.3
LVD Detect Vppay Voltage rang by user option, Vsys VLDS [3:0]=1101b 3.2
Detect Vppay Voltage rang by user option, Vsys VLDS [3:0]=1100b 3.1
Detect Vppay Voltage rang by user option, Vsys VLDS [3:0]=1011b 3.0
Detect Vppzy Voltage rang by user option, Vsys VLDS [3:0]=1010b 2.9
Detect Vppay Voltage rang by user option, Vsys VLDS [3:0]=1001b 2.8
Detect Vppay Voltage rang by user option, Vsys VLDS [3:0]=1000b 2.7
Detect Vppay Voltage rang by user option, Vsys VLDS [3:0]=0111b 2.6 Vv
Detect Vppsy Voltage rang by user option, Vsys VLDS [3:0]=0110b 2.5
Detect Vppay Voltage rang by user option, Vsys VLDS [3:0]=0101b 2.4
Detect Vppay Voltage rang by user option, Vsys VLDS [3:0]=0100b 2.3
Detect Vppay Voltage rang by user option, Vsys VLDS [3:0]=0011b 2.2
Detect Vppay Voltage rang by user option, Vsys VLDS [3:0]=0010b 2.1
Detect Vppsy Voltage rang by user option, Vsys VLDS [3:0]=0001b 2.0
Detect Vppsy Voltage rang by user option, Vsys VLDS [3:0]=0000b LVDIN
LVD : Low Voltage Detect
V12 vs. VDD3V
1.234
1.232 /
1.230
S 1228 //
i 1.226 —
S oo
§ 1.220 —
1o —az sos
1.214 T T T . = )
2.0 2.2 3.0 3.6 3.8
VDD3V(V)
Figure5.11-1 V12 vs. VDD3V
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5.12.LCD System

Typical values are at TA=25°C, VDD3V = 3.3V, and CVLCD=10uF. Unless otherwise noted.

Sym.

Parameter

Test Conditions

Min.

Typ.

Max.

Unit

lLco

Operation Current
Charge Pump Mode

W/O Panel

10

UuA

VLCD

Supply
Voltage Range

VLCD

With Buffer

2.50

3.80

\Y,

VLCD

Embedded
Charge Pump
Output Voltage
@ VLCD Pin

VDD3V = 2.4V
CVLCD = 10uF

Model: Da-

ta'=00_011B (After

t”m) Notel

-5%

3.43

+5%

Model: Da-
ta'=00_011B

-10%

3.30

+10
%

Mode2:
Data'=00_100B

(After trim) Notel

-5%

3.16

+5%

Mode2:
Data'=00_100B

-10%

3.00

+10
%

Mode3:
Data'=00_101B

(After trim) Notel

-5%

2.93

+5%

Mode3:
Data'=00_101B

-10%

3.00

+10
%

Mode4: Da-
tal=11_101B
(After trim) Notel

-5%

2.73

+5%

Mode4: Da-
tal=11_101B

-10%

2.80

+10
%

Mode5: Da-
tal=01_101B
(After trim) Notel

-5%

2.55

+5%

Mode5: Da-
tal=01_101B

-10%

2.6

+10
%

Zico

Output Impedance
With LCD Buffer

FLeo = LS _CK/32/9, VLCD = 3.16V

10

KQ

Datal Bit: 0X41B10 [EN_Rshiftl, EN_Rshift0], 0X41B00 [VLCD2, VLCD1, VLCDOQ]

Notel :

After Trim : According to the factory calibration parameters of VLCD to calibrate VLCD, and need to
corresponding to the selected VLCD voltage. User can refer to the document “UG-HY16F3981_EN” to
know how to use that in detail.

VLCD(Model) vs. VDD3V VLCD(Mode2) vs. VDD3V
3.000 3.000
S 2.000 \ < 2.000 \\
E 1,000 \ E o \A
[} [}
S 0.000 e —— S 0.000 e ———
S 1.000 o~ S 1.000
[a Tl o
g g
S -2.000 S -2.000
-3.000 -3.000
© 1Y MN o4O 0N QN T 0N © 1T MN DO DN 0T M
™M MO MO MO O O O N N N N N N NN M M MO O MO O O N N N N N N N N
VDD3V (V) VDD3V (V)

Figure5.12-1 VLCD(Model) vs. VDD3V Figure5.12-2 VLCD(Mode2) vs. VDD3V
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VLCD(Mode3) vs. VDD3V
3.000
;\3 2.000 \\
E 1.000
% \
=l 0.000 ———T—
S
D-l.OOO
S
> -2.000
-3.000
© N ¥ N o940 0N O© WS 0N
Mm MO MO MO MO MO O N N N N N N N N
VDD3V (V)

Figure5.12-3 VLCD(Mode3) vs. VDD3V

VLCD Voltgae Drift(%)

3.000

2.000

1.000

0.000

-1.000

-2.000

-3.000

VLCD(Mode5) vs. VDD3V

—~

—

© W T MmN A OO @~ QMY M

M MO MO MO MO O MO N N N N N N NN
VDD3V (V)

VLCD(Mode4) vs. VDD3V

Figure5.12-5 VLCD(Mode5) vs. VDD3V

3.000

S 2.000 \\

S 1.000

3

S 0.000 e~

S

2 -1.000

9

S -2.000

-3.000
© YT MmN A OO N O T M
M MO MO MO MO O MO N N N N N N NN
VDD3V (V)

Figure5.12-4 VLCD(Mode4) vs. VDD3V

10.0
9.0
8.0
7.0
6.0

VLCD(Mode3) current vs. VDD3V

—

/

/

VLCD current (UA)

5.0
4.0
3.0
2.0
1.0
0.0

3.4 |
35 |
36 |
37 |
3.8

2.0
21 |
22 |
23 |
24 |
2.5

26 |

<27
O 28

33.04
3.1 |
3.2 |
3.3

Figure5.12-6 VLCD current vs. VDD3V

—
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6. Ordering Information
6.1. HY16F3981 Series Device No. Selection

HYGON

HYCON TECHNOLOGY

Code _ Quantity
Package _ PKG Type , | Shipment .
Order Name Pin No. Per Material | MSL?3
Type Type
Description Package
HY16F3981-D000 Die - D | 000 - - Green* -

HY16F3981-L064 LQFP 64 L 064 - Tray 250 Green* MSL-3
HY16F3981-E028 SSOP 28 E 028 000 Tube 48 Green* MSL-3
HY16F3981-E028 SSOP 28 E 028 000 |Tape & Reel| 2000 Green* MSL-3

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

HY16F3981-L064

IC parlI
Number

IC PKG Type

EX : You request in LQFP 64 package.
The device No. will be HY16F3981-L064.

And please clearly indicate the shipment packing type when placing orders.

SMSL:

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.

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

Halogen free (Br<900ppm or Cl<900ppm or (Br+Cl)<1500ppm)
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7. Package Information
7.1. LQFP 7*7 64L(L064) Dimensions

HYCON TECHNOLOGY

[B]
D1
(NI
15%%% (EEE} | Ej;} EEEE 48
e | 5,
Y 7
T AT
! GAUGEPLANES—- (%
5 < < SEATING PLANE— o ]
< L1

VARIATIONS (ALL DIMENSIONS SHOWN IN WM}

SYMBOLS | MIN. NOM. | MaX.
A - - 1.60
AT 0.05 - 0.15
A2 1.35 1.40 1.45
b 013 | o0.18 0.23
c 0.09 - 0.20
D 9.00 BSC
D1 7.00 BSC
e 0.40 BSC

9.00 BSC
E1 7.00 BSC
L 045 | 060 | 0.75
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.

3. Unit: mm.

—
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7.2. SSOP28 (209mil) Dimensions
7.2.1. 7.2.1 Package Dimensions

D

a8

AHAH AN

ARRARRR

(REEEEECELLEEY I
+

\

i/ \

_1._

SYMBOLS MIN NOM MAX
A - 2.00
A 0.05 - -
A2 1.65 1.75 1.85
b 0.22 0.38
c 0.09 - 0.25
D 10.05 10.20 10.50
E1 5.00 5.30 5.60
E 7.65 7.80 7.90
L 0.55 0.75 0.95
e 0.65 BASIC
e° 0 4 8

Note:

1. All dimensions refer to JEDEC OUTLINE MO-150.

2. Do not include Mold Flash or Protrusions.

3. Unit: mm.
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7.2.2. Tape & Reel Information
Reel Dimensions
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A ~ |-
w1l
Carrier Tape Dimensions
DO P2
v
ﬁET A ] l
| L
| l \ .
B Koﬁ -
P1 -
\ 3@
RO.30MAX
Reel . _ ,
) ) Carrier Tape Dimensions
SYMBOLS Dimensions
A W1 A0 BO KO PO P1 P2 E F DO W
Spec. 330 24.5 8.40 | 10.65| 2.40 | 4.00 | 12.00 | 2.00 | 1.75 |11.50 1.50 24.00
Tolerance | +6/-3 | +1.5/-0 | £0.10 | £0.10 | £0.10 | £0.10 | £0.10 | £0.10 | £0.10 | £0.10 | +0.1/-0 | +0.30
Unit: mm

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

7.2.2.3 Pinl direction

CO0OC0CO00000O0C0|

1

.

i)

n

|

|
|

J
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8. Revision Record
Major differences are stated thereinafter:

Version

Page

Revision Summary

Date

V04

ALL

Synchronize Chinese version 04

2017/08/14

V05

ALL

1. Remove PT3.2 & PT3.3 Multiplexing pin function, only to retain
AlO4 & AIO5S analog function.

2. Modify 5.5 sections RPU (Internal pull high resistor) Specifica-
tions.

3. Added 5.9 sections RLADDER (One LSB resistance ladder)
Specifications. Increase the upper and lower limits of the
RLADDER parameter

4. Modify 5.9 sections RON Test Conditions description.

5. Modify the 12-bit Resistance Ladder network diagram and
added the electrical specifications.

6. Modify ADC network diagram

7. Modify ADC ENOB(RMS) and RMS noise Table

2017/10/13

V06

ALL

1. Added SSOP28 non-support LCD function application circuit
(IR measurement application and blood pressure sensor appli-
cation)

2. Remove HW I2C function.

3. Modify positive reference input and Negative reference Input
range description

4. Added IA measurement input range

5. Added VDDA Voltagel~4 register description

6. Added Notel, ADC differential input range limitation

2018/05/25

Vo7

ALL

1. Add HW I2C function.

2. Add PT3.2 & PT3.3 Multiplexing pin function.

3. Add description on the characterization of the Flash ROM.

4. Add description on the VLCD, 5-stage VLCD voltage can

be provided through a calibration VLCD trim function.
5. Revise block diagram and LVD voltage.

6. Revise IR application circuit. (RF resistance change to 100k,
Add the switch between REFO and All)

7. Revise Timer B block diagram (TBCLK correct to TBCK,
TMBCO/TMBC1/TMBC2 correct to TBCO/TBC1/TBC2, ENTMB
correct to TBEN)

8. Revise Timer B2 block diagram (TB2CLK correct to TB2CK,
TMB2C0/TMB2C1/TMB2C2 correct to TB2C0/TB2C1/TB2C2,
ENTMB2 correct to TB2EN)

9. Revise Timer C block diagram (ENTMC correct to TCEN)

2021/05/12
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