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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 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

8-Bit RISC-like Mixed Signal Microcontroller

B 71 high performance HO8D instruction sets
B Hardware Lookup table
B Hardware Multiplication instructions

Operating Voltage and Temperature Range

B Digital Circuit: 2.2V ~ 5.5V
B Analog Circuit: 2.4V ~ 4.5V
B Operating Temperature: - 40°C ~ 85°C °

External Crystal oscillator: 32768Hz or
1M~16MHz.Built-in HAO oscillator, HAO
frequency can be selected: 1.6MHz,
3.2MHz,7MHz. Mode multiple CPU clock
switching options, allowing users to
achieve the best power saving plan

8KWord OTP (One Time Programmable)
B Program memory, 512Byte data memory

Built-in Brownout and Watch dog timer to
prevent the CPU into the crash mode

Dual rail-to-rail operational amplifier

CMOS input, 1IMHz gain bandwidth

Body impedance measurement circuit

B Arbitrary waveform output function, support
64bytes independent memory control, output
frequency range up to 5KHz ~ 250KHz.

B 4-pole body impedance and phase
measurement. °

15mA drive capability of constant voltage
boost regulator circuit.

© 2018-2021 HYCON Technology Corp
www.hycontek.com
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4x40 LCD driver
B 1/4 Duty ~ 1/3 Bias

B Supports Type A and Type B LCD drive
waveforms

B Built-in charge pump regulated circuit,
providing multiple LCD bias voltage.

B LCD port can set digital input and output
ports.

LVD (Low Voltage Detection) function with
14-segment detection voltage setting and
external input voltage detection function.

Analog voltage (VDDA) source equipping
with 10mA regulated voltage source output
ability, quick start function

24-Bit ZAADC(Analog to Digital Converter)

B Built-in R type PGA(Programmable Gain
Amplifier) and there can be 1/4, 1/2, 1..512
times multiple input signal magnification
options

B Second/third order comb filter with
conversion frequency of 7.2ksps

B Sampling Frequency up to 1MHz

B Oversampling Freg. setting 64 ~ 65536

B Built-in absolute temperature sensor

Timer

B 8-bit Timer Al

B 16-bit Timer B Module Compare/PWM
function.

B Timer C Module Capture/Compare function

64 words Built-lIn EPROM (BIE) , Built-in
2.75V low voltage programming control
circuit

Support EUART module

Support 8 stack Level.
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2. Pin Description
2.1. LQFP100 Pin diagram
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Figure 2-1 HY17P58 LQFP100 pin diagram

Note : VPP and RST are multiplexed on the same interface. When the OTP is not programmed, the input

voltage is prohibited to exceed 8.5V
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2.2. 1/0O Description
“/0” Input/Output, “I” Input, “O” Output, “S” Schmitt Trigger, “C” CMOS, “P” Power, “A” Analog

_ Characteristic o
Pin No. Name Description
I/O Type

SEG14/PT8.0

1 SEG14 0] A Segment output of LCD
PT8.0 le] S/C Digital input/output
RST/VPP

2 RST I Reset IC (Low active)
VPP P P OTP read/write voltage source
SEG13/PT7.7

4 SEG13 @] A Segment output of LCD
PT7.7 I/0 S/C Digital input/output
SEG12/PT7.6

5 SEG12 @] A Segment output of LCD
PT7.6 I/0 S/C Digital input/output
SEG11/PT7.5

6 SEG11 @] A Segment output of LCD
PT7.5 I/O S/C Digital input/output
SEG10/PT7.4

7 SEG10 0] A Segment output of LCD
PT7.4 I/O S/C Digital input/output
SEG9/PT7.3

8 SEG9 0] A Segment output of LCD
PT7.3 I/1O S/C Digital input/output
SEG8/PT7.2

9 SEGS8 0] A Segment output of LCD
PT7.2 le] S/C Digital input/output
SEG7/PT7.1

10 SEG7 0] A Segment output of LCD
PT7.1 le] S/C Digital input/output
SEG6/PT7.0

11 SEG6 0] A Segment output of LCD
PT7.0 le] S/C Digital input/output
SEG5/PT6.7

12 SEG5 @] A Segment output of LCD
PT6.7 I/0 S/C Digital input/output

13 SEGA4/PT6.6

© 2018-2021 HYCON Technology Corp
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SEG4 0] A Segment output of LCD
PT6.6 le] S/C Digital input/output
SEG3/PT6.5
14 SEG3 @] A Segment output of LCD
PT6.5 le] S/C Digital input/output
SEG2/PT6.4
15 SEG2 0] A Segment output of LCD
PT6.4 le] S/C Digital input/output
COM3/PT6.3
16 COM3 @] A Segment output of LCD
PT6.3 I/0 S/C Digital input/output
COM2/PT6.2
17 COM2 @] A Segment output of LCD
PT6.2 I/0 S/C Digital input/output
COM1/PT6.1
18 COM1 @] A Segment output of LCD
PT6.1 I/0 S/C Digital input/output
COMO/PT6.0
19 COMO 0] A Segment output of LCD
PT6.0 I/O S/C Digital input/output
26 CL A A Charge pump capacitor port
- CH A A Charge pump capacitor port,
1~10uF to CL Pin.
08 VGG b 5 Charge pump voltage source - 10uF
need. (Source: VDD)
09 BLOUT b 5 Regulated power supply output,
1~10uF need.(Source: VGG)
30 VLCD b 5 Voltage source of LCD,
1~10uF need. (Source: VDD)
a1 VDD b 5 Voltage source of IC operation,
1~10uF need.
PT2.0/XTO/INT2.0
- PT2.0 I/0 S/C Digital input/output
XTO A A Output port of external oscillator
INT2.0 I S Interrupt source INT2.0
PT2.1/XTI/INT2.1
33 PT2.1 I/0 S/C Digital input/output
XTI A A Input port of external oscillator

© 2018-2021 HYCON Technology Corp
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INT2.1 I S Interrupt source INT2.1
PT2.2/INT2.2/SCL
34 PT2.2 le] S/C Digital input/output
INT2.2 I S Interrupt source INT2.2
SCL I/1O S SCL of I2C communication interface
PT2.3/INT2.3/SDA
35 PT2.3 le] S/C Digital input/output
INT2.3 I S Interrupt source INT2.3
SDA I/1O S SDA of I>°C communication interface
PT2.4/INT2.4/RC2
PT2.4 I/0 S/C Digital input/output
% INT2.4 I S Interrupt source INT2.4
RC2 I S UART communication Receiver Pin
PT2.5/INT2.5/TX2
37 PT2.5 I/0 S/C Digital input/output
INT2.5 I S Interrupt source INT2.5
TX2 @) S UART communication Transfer Pin
PT2.6/INT2.6/TCI1
PT2.6 I/0 S/C Digital input/output
38 INT2.6 I S Interrupt source INT2.6
TCI1 I S Timer C frequency input interface
PT2.7/INT2.7/TBI2/AI16
PT2.7 I/O S/C Digital input/output
39 INT2.7 I S Interrupt source INT2.7
TBI2 I S Timer B start input interface
All6 A A Analog input channel
20 VDDA b 5 Analog circuit voltage source
(source: VDD)
a1 REFO b 5 Voltage reference port
(source: VDDA)
42 AIO A A Analog input channel
43 All A A Analog input channel
45 Al2 A A Analog input channel
46 Al3 A A Analog input channel
48 All12 A A Analog input channel
49 Al13 A A Analog input channel
50 VSS b 5 Ground end of IC operation voltage
source
© 2018-2021 HYCON Technology Corp DS-HY17P58-V07_EN
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PT4.4/A14/0PO2
PT4.4 I S Digital input

> Al4 A A Analog input channel
OPO2 A A R2R OP2 Output
PT4.5/Al5/

58 PT4.5 I S Digital input
AIS A Analog input channel
PT4.6/Al6

59 PT4.6 I S Digital input
Al6 A A Analog input channel
PT4.7/AI7

60 PT4.7 I S Digital input
Al7 A A Analog input channel
PT5.0/AI8/LNOP20
PT5.0 I S Digital input

o1 Al8 A Analog input channel
LNOP20 A A LNOP2 Output
PT5.1/AI9

62 PT5.1 I S Digital input
Al9 A A Analog input channel
PT5.2/A110

63 PT5.2 I S Digital input
Al10 A A Analog input channel
PT5.3/Al11

64 PT5.3 I S Digital input
Alll A Analog input channel
PT1.0/INT1.0/PSCK/SDI/TCI2
PT1.0 I/1O S/C Digital input/output
INT1.0 I S Interrupt source EOIF

o PSCK I S OTP read/write interface
SDI I/10 S SPI communication interface
TCI2 I S Timer C frequency input interface
PT1.1/INT1.1/PSDI/SCE/TBIO
PT1.1 le] S/C Digital input/output
INT1.1 I S Interrupt source E1IF

o0 PSDI I S OTP read/write interface
SCE I S SPI communication interface
TBIO I S Timer B start input interface

© 2018-2021 HYCON Technology Corp
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PT1.2/INT1.2/LVDIN

PT1.2 le] S/C Digital input/output

o INT1.2 I S Interrupt source E2IF
LVDIN A A LVD external signal input port
PT1.3/INT1.3/RC
PT1.3 le] S/C Digital input/output

o8 INT1.3 I S Interrupt source E3IF
RC I S EUART communication interface
PT1.4/INT1.4/TX

69 PT1.4 le] S/C Digital input/output
INT1.4 I S Interrupt source INTF1.4
X O C EUART communication interface
PT1.5/INT1.5/PSDO/SDO/TBI1
PT1.5 I/0 S/C Digital input/output
INT1.5 | S Interrupt source INTF1.5

70 PSDO @) S OTP read/write interface
SDO I/0 S SPI communication interface
TBI1 I S Timer B start input interface
PT1.6/INT1.6/SCK

1 PT1.6 I/0 S/C Digital input/output
INT1.6 I S Interrupt source INTF1.6
SCK I/0 S SPI communication interface
PT1.7/INT1.7/BZ
PT1.7 I/0 S/C Digital input/output

& INT1.7 | S Interrupt source INTF1.7
BZ @] C Buzzer output port
SEG41/PT11.3/PWMO
SEGA41 0] A Segment output of LCD

“ PT11.3 I/O S/C Digital input/output
PWMO 0] C PWMO output interface
SEG40/PT11.2/PWM1

25 SEG40 0] A Segment output of LCD
PT11.2 I/1O S/C Digital input/output
PWM1 0] C PWMZ1loutput interface
SEG39/PT11.1

76 SEG39 @] A Segment output of LCD
PT11.1 I/10 S/IC Digital input/output

77 SEG38/PT11.0
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SEG38 0] A Segment output of LCD
PT11.0 le] S/C Digital input/output
SEG37/PT10.7

78 SEG37 @] A Segment output of LCD
PT10.7 le] S/C Digital input/output
SEG36/PT10.6

79 SEG36 0] A Segment output of LCD
PT10.6 le] S/C Digital input/output
SEG35/PT10.5

80 SEG35 @] A Segment output of LCD
PT10.5 I/0 S/C Digital input/output
SEG34/PT10.4

81 SEG34 @] A Segment output of LCD
PT10.4 I/0 S/C Digital input/output
SEG33/PT10.3

82 SEG33 @] A Segment output of LCD
PT10.3 I/0 S/C Digital input/output
SEG32/PT10.2

83 SEG32 @] A Segment output of LCD
PT10.2 I/O S/C Digital input/output
SEG31/PT10.1

84 SEG31 @] A Segment output of LCD
PT10.1 I/O S/C Digital input/output
SEG30/PT10.0

85 SEG30 @] A Segment output of LCD
PT10.0 I/1O S/C Digital input/output
SEG29/PT9.7

86 SEG29 0] A Segment output of LCD
PT9.7 le] S/C Digital input/output
SEG28/PT9.6

87 SEG28 @] A Segment output of LCD
PT9.6 le] S/C Digital input/output
SEG27/PT9.5

88 SEG27 @] A Segment output of LCD
PT9.5 le] S/C Digital input/output
SEG26/PT9.4

89 SEG26 @] A Segment output of LCD
PT9.4 le] S/C Digital input/output
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SEG25/PT9.3

90 SEG25 0] A Segment output of LCD
PT9.3 I/0 S/C Digital input/output
SEG24/PT9.2

91 SEG24 O A Segment output of LCD
PT9.2 le] S/C Digital input/output
SEG23/PT9.1

92 SEG23 0] A Segment output of LCD
PT9.1 le] S/C Digital input/output
SEG22/PT9.0

93 SEG22 @] A Segment output of LCD
PT9.0 I/0 S/C Digital input/output
SEG21/PT8.7

94 SEG21 @] A Segment output of LCD
PT8.7 I/0 S/C Digital input/output
SEG20/PT8.6

95 SEG20 @] A Segment output of LCD
PT8.6 I/0 S/C Digital input/output
SEG19/PT8.5

96 SEG19 @] A Segment output of LCD
PT8.5 I/O S/C Digital input/output
SEG18/PT8.4

97 SEG18 @] A Segment output of LCD
PT8.4 I/O S/C Digital input/output
SEG17/PT8.3

98 SEG17 @] A Segment output of LCD
PT8.3 I/1O S/C Digital input/output
SEG16/PT8.2

99 SEG16 0] A Segment output of LCD
pPT8.2 le] S/C Digital input/output
SEG15/PT8.1

100 SEG15 0] A Segment output of LCD
PT8.1 le] S/C Digital input/output
NC - - Not connectable
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2.3. Package marking

information

2.3.1. LQFP Package marking information

QXXXX

HY17P58
XXXXXX

& $

———» HYCON’ Logo + Traceability Code

—— Product Name : HY17P58

K/Q %

» Product Lot No.

PIN 1 MARK
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3. Application Circuit
3.1. Four-pole AC body fat scale
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Figure 3-2 Four-pole AC body fat scale application circuit
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3.2. Infrared sensor application
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Figure 3-3 Infrared sensor application circuit
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4. Function Outline
4.1. Internal Block Diagram

TI  XTO VDD

TMCKI/PPF

PTn.x/BZ

HYGON

HYCON TECHNOLOGY

scL/
Data TIMER SDA
Osf'g;tor Memory AL/A2/BIC PORT Interface '
ey (STK:8L) PWM PT1-PT11 EUARTL2 | 1 sces
7.0 HAO) (SP:256B) Compare Buzzer IIC and SPI SCK/
(14.5K LPO) (GPR:512+64B) Capture —.. SDI/
1~16M System s SDO
— : COMx
Program Body Fat :
Memory I—(|:OPSUD OPEI\Z/IEUZ Measurgment LCD 4x40 El. SEGX
(OTP : 8KW) Function '
—|f_| VLCD
'
(BOR) Low Voltage (PGA) Low voltage System '
(STACK) Detect (X AAD) Built-In H
(WDT) (LVD) (Network) EPROM Regulator ’
(RST) (Temp.Sensor) 64 word VDDA :
'
d

RST

LVDIN

Alx

VPP

VDDA

[P] Power Pad [D] Digital Pad Analog Pad Common /0O Pad

Figure 4-1 HY17P58 Internal Block Diagram

4.2. Related Manuals and Supporting Documents

IC Function Related Instruction Manual
DS-HY17P58
UG-HY17S58
APD-COREO002

Development Tool Related Instruction Manual

APD-HY17PIDEOO1
APD-HY17PIDEOO2

APD-OTP0O06

Product Production Related Instruction Manual

APD-HY17PIDEOO4

BDI-HY17P58

© 2018-2021 HYCON Technology Corp

www.hycontek.com

HY17P58 Data Sheet
HY17S58 User’s Manual

HO8D Instruction Set User’s Manual

HY17P Series Development Tool Software Instruction Manual

HY17P Series Development Tool Hardware Instruction Manual

HY17P OTP Programming Pin Information

HY17P Series HexLoader User’s Manual
HY17P58 Die Bonding Information For Individual Products
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4.3. Clock System

ENXT—l
LCPS

XTS[1:0] |
XTI XK—— 11 OSC_XT 1
10 Ext OSC — DMS[ZZO] LPC_CK
01 16MHz~1MHZ 0sC LPO 0
XTOX—— Ext OSC
00 32768Hz OSCS[1:0] DHS[1:0]
\£ 111(+256)
oscxt [ 110(:128)
OSC_XT | 101(=64)
oo ? 10| Hs ok DHS_CK | 100(32)
14L§I(<DH2 osc nao | % > 011(:16) 8 —» LS _CK
: = » 00 010(+8)
001(+4)
ENHAO 000¢-2)
HAOTR[6:0]
HAOM[1:0]
HAO=3.2MHz

HAO=7.0MHz

Figure 4-2 Clock System block diagram(1)

DTMA1[2:0]

DTMB[1:0]

DTMB_CK
DTMA1_CK

DWDT[2:0]

LS_CK [J
LPc_ck [l

Figure 4-3 Clock System block diagram(2)
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4.4. Low Voltage Detect(LVD)

daan

0
T
L [olsumd

ddA

Digital Input
TCn.x/DAN.X
~—_
LVDIN 1111

0000
0001

) LVDO[0] 5

0010

1011

1100 1.2V

5

VLDX[3:0]

VLDX(3:0] é)_f

Figure 4-4 Low Voltage Detect block diagram

“TITITS
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4.5. Reset
2us
RST Glitch Filter
aen
200k

RST : External Input Reset
POR : Power on reset
BOR1 : Brown-out Resetl

BOR[0]

POR/BOR1
Rise trigger

VDD<BOR_TH[2:0]
ENBOR2[0]

TO : Watch Dog Time-Out Reset
SKERR : Stack Error Reset(by user set)
PWRT : Power-On Timer

BOR2

Rise & falling trigger

BOR2 : High accuracy Brown-out Reset2

HYGON

HYCON TECHNOLOGY

Sleep()
wDT s
KERR|
Stack S 0l
= Chip
Q%Reset
R
LPO —— PWRT

Figure 4-5 Reset block diagram
4.6. Power System

VDD LDOM[1:0]
Highlmpedance
ENLDOAAAA——l VDD
. VDD>—)
Regulator ! <1.5mA
LDOC[2:0] —\i\ !
2.4V— 000 VDDAX
2.6V— 001
VDD 2.9v— 010
3.6V— 100 reference BGR LDOPLL
4.0V— 101 ENBRCH —» Voltage 3 .
1~10uF asv— 110 | L e
RSV— 111 .
3
VSSron T VDDA VCMS S
= ADC common
oltage
— ENACM
ENV12
ADC VR+ or VR- °
vi2_1 1 Viz

REFO

0.1uF T

Figure 4-6 Power System block diagram
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4.7. SD18 Network
INP[3:0]
~
OP_OP {0000
OP20 |0001
TSO 0010
Tsi |ooi1
INH
VDD/10 | 0100
A4 > 0101
[AI5_> 0110
VDDA 0111
[AI8> 1000
vss |1001
1010
1011 N
REFO {1100
DACO |1101 ®%
1110 <
AlI3_> 1111
INN[3:O]<
OP_ON [0000
OP10 |0001
TSO |0010
Tsi |oo11
a6 {0100
[ A7 o101
[CAI10>{0110
REFO > 0111
[CAI13~> 1000
[CAI12> 1001
VSS |1010
A2 > 1011
AI3> 1100
[

© 2018-2021 HYCON Technology Corp
www.hycontek.com

VRH[1:0]
s

veM
¥
VDDA | 0
12v |1

Al6

REFO>| 0
V12 1J)vi2 1

ENV12

VDDA

CMFR

HYGON

HYCON TECHNOLOGY

OSR[3:0
r [3:0]

> AAD

SI:xYa,xY2,x1,X2,%4,X8,X16

|
|
DCSET[3:0] |
VREGN[0O] |
—_ADGN[2:0] |
— ENTPS[0] | ,
TPSCH[0] 11bit] Comb 2401 AbcR
f I Filter®" HIMIL

|
|
|
|
|
|
:
|
! \HADCIF
|
|
|
|
|
|
|
|
|

Interrupt
+ VR:x1,x% -

OSR|Comb filter Order

———————————— 1 J---1-- 65536 nd

VR+ VR- l 32768 ond

VRI®S[O] 16384 2nd

VRL[L:0] 8192 2nd

¥ 4096 Ind

2048 3rd

1024 3rd

512 3rd

256 3rd

128 3rd

64 3rd

Figure 4-7 SD18 Network block diagram
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4.8. GPIO PT1and PT2

VDD

n=1,2, n = Port

PUn.x \ 0=x<7, x = Pin

Dan.x for PT1.2 only
DAnN.x
60KQ
PTn.x iqi
Digital Input
X R
250Q
DAn.xl
| o Analog Input

Jj; VSSA

TCn.x
Digital Output
~J

Figure 4-8 GPIO PT1 and PT2 block diagram

4.9. GPIO PORT4~5

= IF n=4, n = Port

| 3<x<7, X = Pin

PUnx \

} \ IF n=5, n = Port

0<x<3, x = Pin

i DAN.x

| 60KQ

PTn.JAIX | Digital Input
| —
250Q
DAn.xl
° Analog Input
Jg VSSA
Figure 4-9 GPIO PORT4~5block diagram
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4.10.GPIO PT6~PT7/LCD COM0O~COM3

VDD
1 IF n=6, n = Port
0=x<3, x = Pin;
PUn.x \
; 60KQ
PTn.x
/COMXx |
E 2500
' SCMx[1:0]

11| LCD mode/ LCD COMx

T TCn.x
—L Digital Output

~J

Figure 4-10 GPIO PT6~PT7/COM0O~COMS block diagram
4.11. GPIO PORT6~7/LCD SEG2~SEG13

VDD IF n=6, n = Port

4<x<7, X = Pin; i=2~5
PUn.x \
\ IF n=7, n = Port
0<x<7, X = Pin; i=6~13
60KQ
PTn.x
/SEGi
/LEDCOMx
2500
SSGi[1:0]

11 |LCD mode/ LCD SEGi

10

01

00

— TCn.x
W l Digital Output

N

Figure 4-11 GPIO PT8/SEG14~SEG21 block diagram
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4.12.GPIO PORT 8,10,11/LCD SEG14~21, SEG34~41

IF n=8, n = Port
0<x<7, X = Pin; i=14~21
VoD
IF n=10, n = Port
PUNX | 4<x<7, x = Pin; i=34~37
\
‘ IF n=11, n = Port
0=x<3, x = Pin; i=38~41
60KQ
PTn.x
/SEGi
250Q
SSGi
LCD SEGx
1
0 PMn.x
) TCn.x ﬂ
—l4 ( W Digital Output

Figure 4-12 GPIO block diagram

4.13.GPIO PORT 9~10/LCD SEG22~33

vDD
T IFn=9, n=Port
| 0<x<7, x = Pin; i=22~29; 0<m<7
PUn.x \
\ IFn=10, n = Port
0=x<3, x = Pin; i=30~33; 8<m<ll
60KQ
PTn.x
/SEGi
E 250Q
SSGi[1:0]

© 2018-2021 HYCON Technology Corp
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11| LCD mode/ LCD SEGi

10

[ 01
00 PMn.x
T TCn.x 1

—L‘ ( 1 Digital Output

<~ [ ‘

HYGON

HYCON TECHNOLOGY

Figure 4-13 GPIO block diagram
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4.14.Watch Dog

DWDT[2:0]
Clearn
Counter

ENWDT[0] —
Sleep()—Q

CWDT()
Reset signal —

HYGON

HYCON TECHNOLOGY

Set TO on
DT_CK Overflow
- Nb— Programmable Scaler Normal Mode
[osc tpo m —q WDT reset
WDT_CK+16384| 000 Idle Mode
WDT_CK+8192 | 001 WDT Interrupt
WDT_CK+4096 | 010 IDLE()
WDT_CK+2048 | 011
WDT_CK+64 100
WDT_CK=+32 | 101
WDT_CK+16 110
WDT_CK=+8 111
Figure 4-14Watch Dog block diagram
4.15.8-bit Timer A1
DTMA1[2:0]
— \¢\
TMAS1 2 1110256 ENTMAZ1[0]
o, TMACL1[0]
- | 110(=128) jv
<§E 101(:64) TAL1CIF
LPC CK [}—» 1 TMA1_CK 256 F | 100(:32) DTMA1l_CK ‘ Timer A1 Timer A1 interrupt
DMS_CK [—#{ 0 011(+16) TMALR[7:0] TMA1C[7:0]
010(+8) N
001(+4)
000(+2)
TMA1
Overflow Data Bus
TALIF
interrupt
Figure 4-15 8-bit Timer Al block diagram
4.16.8-bit Timer A2
DTMAZ2[2:0]
o~ g\
TMAS?2 X | 111(:256) ENTMAZ2[0]
O, TMACL2[0]
! | 110(128) jv
<§< 101(+64) TA2CIF
LPC CK [ —» 1 | TMA2_CK ip5g |y 100(:32) DTMA2_CK ‘ Timer A2 Timer A2 | interrupt
DMs_ck [1—»{ 0 011(=16) TMA2R[7:0] TMA2C[7:0]
010(+8) N
001(+4)
000(+2)
TMA2
Overflow Data Bus
TA2IF

interrupt

Figure 4-16 8-bit Timer A2 block diagram

© 2018-2021 HYCON Technology Corp
www.hycontek.com

DS-HY17P58-V07_EN
page26


http://www.hycontek.com/

HY1/P58

Embedded 18-Bit ZAADC

8-Bit RISC-like Mixed Signal Microcontroller

4.17.16-bit Timer B

TB1CL ENTB1
| TBIR(5:8] | TBIR[7:0] |

TMB

L J | / Interrupt
Comparator }—»
) 4 A TMBIF

\ TB1CO[15:0] \
\ TB1C1[15:0] \
\ TB1C2[15:0] \

TB1M[1:0]

Dual 8-bit Count

8+8-bit Count

TBI1

TBI2
LPC_CK
TBIO

TC1S[1:0]

16-bit Count

17-bit Count

4.18.Time C

TBI2

TBI1
LPC_CK

TCIl ——ddd

CPI1

Logic High

CPI1

DTMB_CK

TB1RT[1:0]

PWMAO[2:0]
v
PWNILOL 000 |
PWMZ0.{ o0 |-
PWM3O.{ 010 |-
PWMSOL{ 100 |
PWM60 ™5,
PWM70 ™o
PWM70)| 5qy
PWMA1[2:0]

PWM10

PWM20

PWM30

PWM40

PWM50

PWM60

PWM70

PWM70

E

001

010

100

101

110

111

Figure 4-17 16-bit Timer B block diagram

104

CPI1S[1:0]
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11/2/4---/32768

TimerC
Frequency

1y

Divider

T

CP1PSI[3:0]

CPSS

TCl2 —»] O

o 41§

CPI1P

i
0 KIF

CPI2P

Figure 4-18 Timer C block diagram

PAOIV

TMCOIF

TMC1IF

HYGON
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TCEN

!

TCR1[15:0]

A

TMBR[15:0]

Y

TCR2[15:0]
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4.19.LCD

SEL_PCLK

0SC_LPO

LPO

© 2018-2021 HYCON Technology Corp
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GPIO

/]

2 SEGn

COMn

2 - 9
2 ¢
[a] 9 E
S & &
(®]
-
VDD VLCD
0 $ENLCP[0]
Y Tl V3e—
V2
Q 3 o)
2 V1e—— 3
G 3 g
o
c
3 i
o
Al 4+ 4
ISR==] 8 o3
ToB 8 8¢
O >0 > =0
=03 &g 50
w3 g £
8 o
DLCD[1:0]
LCD_CK + 200
LCD_CK + 401
LCD_CK +8-10
LCD_CK + 1611

Figure 4-18 LCD block diagram
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4.20. EUART and EUART2
EUART TRANSMIT BLOCK DIAGRAM

Data B
ENSP[0] ——> Enable EUART L=
Exclusive OR 81 i
PARITY[O] XOR +| TXOR Register
8
TX9D[0] TX9D
TX9[0]
ENADD[0] = 1 ﬂ Interrupt
TXIE[0] ’:D% TXIF
N i Buffer
ENTX[O] E (8) | (7) | ............ | 0 | — and 4&1')( p|n
| CWss"__ _ _TSRRegister_ _ _ _ se__| Control
—— : LS TRMTO]
BGORH | BOGRL |
|_ _Baud Rate Gengrator _ _|
Figure 4-19 EUART transmit block diagram
EUART 8-BITs RECEIVE BLOCK DIAGRAM
ENCR[0] OERR[0] OERRI[0]
ENSP[0] ———> Enable EUART l T T
r-r—-r———>"~"F"~>~~~~"~""~>""~>"™>""™"™""~>"™"™"™""™"™7™77™ 1
. | |
. Pin Buffer Data X
............ [
RC pin and Control Recover I Stop | 7 1]0] Star I
| RSR Register |
ENSPO]— |  TTTTTTTmToo—= huiuivinte Aininteieieie i
Exclusive OR p &
:_ _____________ : PARITY[0] —> xor
| | BGORH | BGORL
|_"_ Baud Rate Generator _ | PERR[0]' <——
Interrupt Overflow ~——
RCIF[0] RCREG Register FIFO
L Rrcig] ,
A8
Data Bus

'Don’t care PERR][0] state of 8-bits receive mode

Figure 4-20 EUART 8-bits receive block diagram
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4.21. SPI

SSPBUF[7:0]

- Read ~.f I‘*‘ Wit >
| |

T 4
SDI SSPSR E }—D-‘
soo [} !

SCE

Mode controll

SSPM[1:0]

Master Mode
ENSSP

Fspi

SMP[0]:CKE[0]

SSPM[1]

Figure 4-21 SPI block diagram

4.22. 12C
ENI2C[0] ACK[0]
I2CRSTI0] STOP[0]
SLAVE[0] T PAOIV[O]
1/0 Set
Sl DBR_CK Jz J;
CPUS  SCL ) ! | ———————— 4 12CTHO]
{ 3) i Master —>12CER][0]
= ; ‘
| Slave —>MACTF[OQ]
3 —>SACTF[0]
| RDB[7:0] —>RDBF[0]
- 3 > RWF[0]
Time-out | TDBO[7:0] | {—>DFF[0]
\jj“ : > ACKF[0]
DI2C[2:0] I2CINT[0] —» SIDO[7:0] S GCFO]
I2CTLT[3:0] I2CER[0] —» > ARBF[0]
ENI2CT[0]— bt
Figure 4-22 12C block diagram
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4.23.8-Bit DAC
ENDA

DAPS[3:0

[ VDDA > 000!

[ REFO >| 0001
OP10  [0010

[ A2 > 0011

[ Al4_>|0100|Vrefp

_Al6_>|ol01
A7 {0110
A ol

Rsv. | Ixxx

v

VSS

[ REFO >
OP10

[ A3 >
[ A5 >

AMA I A AM

W

ENDA
DABIT[7:0]

DAOE[1:0]

N!H VWY

256

MAAM

DANS[2:0]

ENDA

4.24.Rail to Rail OPAMP1

Figure 4-23 8-Bit DAC block diagram

OP1INS[2:0] i
OP10O (000
V12_1 (o001
[ AIL6 010 LPF_fbn
[ A9 >o11
[ A112 100 1 ENOP1[0] ENLPF[0]
[ A0 101 - 3 i
[ AI13_ 110 000 | Off
L— op1o | 001 [<_AI13_ |
OP1PS[2:0] R2ROP1 010 K_AI7__]
T 011 K A8 ]
LPF_fbp |000 . 100 K A1l
DACO |001 j 101 K_Al4_ ]
Vi2_1 |010 1111 < AI8__]
[ AI7_>011 T OP10S[2:0]
[ AI13_>100 OP10S[2]=BIACNO[6]
[ AI8 >j101
[ A4 >110
a5 |

Figure 4-24 Rail to Rail OPAMP1 block diagram
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4.25.Rail to Rail OPAMP2

OP2NS[2:0]
\

OP10 |000

OP20 |001
[ A8 010
[ A0 011
[ AI8+AI10 1100

OP20S[1:0
Al5 >101 ¢[ ]

[ A6 >n110
[ A4 111

R2ROP2
OP2PS[3:0]

—

DACO  |0000 +

Vi2_1 0001

[ REFO >/0010
[ A4 >op11
[ AI5_>0100
[ A6 _>lo101
[ AI7__>o110
OP10 |0111

[ A8 1000

Al10 1001
[ REFO+VSS>1010

— OP20

00 Off
01 < Al4

10 ALl ]
11

Figure 4-25 Rail to Rail OPAMP1 block diagram
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4.26.R-type PGA

LNOP1PS[7:0]
—
viz.1 |0
A0 >l
Al >
A2 3
A3 >4 P
DACO |5 000 | Off
[ A4 > . 001 | R1_O
[ A5 7 010 < A5 ]
—
oP_OP |011 < Al6
LNOP1 —
LNOPINS[7:0] 100 <__A9_ |
1\ 101 K Al7
R1_fb 0 110 < AIT+AI9 ]
OP_OP |1 111 | Rsv.
[ A0 >p2 T
A9 >3 oPCs LNOP10S[2:0]
I >
opoc | oP_OP
[ A2 >5 10pF VsS
opPoC |6
[ A4 GAINS[L:0]
—
OP_ON
_ )
* GAINS[L:0]
OPDIEN[0]=0b, ON
OPDIEN[0]=1b, OFF
LNOP2NS[7:0]
—
R2_fb [0
OP_ON |1
[ A6 >P2
[ A7 >3
A5 >4 | o
A9 o
A s ] 001 | R2Z_O——
[ ane Sh 010 K A8
[ OP_ON | 011 | Rsv.
LNOP2 10 | &
LNOP2PS[7:0] sV
- 101 | Rsv.
vi21 o * 110 | Rsv.
A0 1 111 | Rsv.
e~
Al >l2 +
Az s LNOP20S[2:0]
A3 >l
vss 5
[ A4 >e
[ A5 7
—
Figure 4-26 R type PGA block diagram
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4.27.LED Backlight Function

LED Backlight Driver
Charge Pump
control

Figure 4-27 LED Backlight block diagram
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5. Register List

“-’no use,“*’read/write,“w”write,“r’read,“r0”only read 0,“r1”only read 1,“w0”only write 0,“w1”omly write 1

“$”for event status,“.”unimg d bit,“x” 1,“u”unchanged,“d”depends on condition
IAddresS Name Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito || ARST IRST RIW
000h INDFO Contents of FSRO to address data memoryvalue of FSRO not changed XXXX XXXX | uuuu uuuu *R KK K K %
001h POINCO Contents of FSRO to address data memoryvalue of FSRO post-incrementeg| xxxx xxxx | uuuu uuuu *OR KKK K K %
002h PODECO |Contents of FSRO to address data memoryvalue of FSRO post-decrementd| xxxx xxxx | uuuu uuuu KRR KR Kk
003h PRINCO Contents of FSRO to address data memoryvalue of FSRO pre-incremented|| xxxx xxxx | uuuu uuuu KR Kk Kk
004h PLUSWO [Contents of FSRO to address data memoryvalue of FSRO offset by W XXXX XXXX | uuuu uuuu KRR Kk Kk
005h INDF1 Contents of FSR1 to address data memoryvalue of FSR1 not changed XXXX XXXX | uuuu uuuu kR Kk Kk
006h POINC1 Contents of FSR1 to address data memoryvalue of FSR1 post-incrementeg| xxxx xxxx | uuuu uuuu e
007h PODEC1 [Contents of FSR1 to address data memoryvalue of FSR1 post-decrementg| xxxx xxxx | uuuu uuuu i
008h PRINC1 Contents of FSR1 to address data memoryvalue of FSR1 pre-incremented|| xxxx xxxx | uuuu uuuu kR KKK K K %
009h PLUSW1 |Contents of FSR1 to address data memoryvalue of FSR1 offset by W XXXX XXXX | uuuu uuuu KRR KR KK K
00Ah INDF2 Contents of FSR2 to address data memoryvalue of FSR2 not changed XXXX XXXX | uuuu uuuu KRR KR Kk
00Bh POINC2 Contents of FSR2 to address data memoryvalue of FSR2 post-incrementeg| xxxx xxxx | uuuu uuuu KR Kk Kk
00Ch PODEC2 [Contents of FSR2 to address data memoryvalue of FSR2 post-decrementg| xxxx xxxx | uuuu uuuu KRR Kk Kk
00Dh PRINC2 Contents of FSR2 to address data memoryvalue of FSR2 pre-incremented|| xxxx xxxx | uuuu uuuu KRR Kk Kk
00Eh PLUSW2 |Contents of FSR2 to address data memoryvalue of FSR2 offset by W XXXX XXXX | uuuu uuuu kKKK KKk K
00Fh FSROH - - -1 -1 - T | FSro[9:8] 00 | .. uuuu Sy AR
010h FSROL Indirect Data Memory Address Pointer 0 Low Byte,FSRO[7:0] XXXX XXXX | uuuu uuuu kR KRk kX
011h FSR1H - -1 -1 - -] [ FsRrio:g] oo | uuu Sy R
012h FSR1L Indirect Data Memory Address Pointer O Low Byte,FSR1[7:0] XXXX XXXX | uuuu uuuu kKKK K k%
013h FSR2H - -1 -1 - -] [ FsR2[9:8] x| .uuu S R
014h FSR2L Indirect Data Memory Address Pointer O Low Byte,FSR2[7:0] XXXX XXXX | uuuu uuuu KRER KRR K
016h TOSH - -1 -] TOS[12:8] X xxxx | .uuu uuuy SR
017h TOSL Top-of-Stack Low Byte (TOS<7:0>) %00 x| uuuu uuuu KK KK K K %
018h SKCN SKFL | SkuN | skov - SKPRT[3:0] 000. 0000] u$$. $$$$ |  rw0,rw0,rw0,- ** * *
01Ah PCLATH - |- - PC[12:8] .00 0000| ..00 0000 *R KKKk
01Bh PCLATL |PC Low Byte for PC<7:0> 0000 0000] 0000 0000 Kk
01Ch TBLPTRU - - | - - | - | - | - | - XXXX XXXX | uuuu uuuu KRR KR K K K
01Dh TBLPTRH - - - TBLPTR[12:8] XX XXXX | ..uu uuuu e
01Eh TBLPTRL |Program Memory Table Pointer Low Byte (TBLPTR<7:0>) XXXX XXXX | uuuu uuuu KRER R KRR
01Fh TBLDH Program Memory Table Latch High Byte XXXX XXXX | uuuu uuuu KRR R R
020h TBLDL Program Memory Table Latch Low Byte XXXX XXXX | uuuu uuuu KRR K KR K
021h PRODH Product Register of Multiply High Byte XXXX XXXX | uuuu uuuu HOR KK R KX
022h PRODL Product Register of Multiply Low Byte XXXX XXXX | uuuu uuuu KRRKR KR KK
023h INTEO GIE |TA1CIE| ADIE | WDTIE| TB1IE | TMAIE | E1lIE EOIE [|0000 0000 Ouuu uuuu KRR KR KK K
024h INTE1 TALIE | SPIIE TXIE RCIE |I2CERIE] I2CIE E3IE E2IE "0000 0000| uuuu uuuu KRR KKK K K
025h INTE2 TA2IE | TA2CIE| TC11lIE| TC10IE| TX2IE | RC2IE BORZIE"OOOO 0000| uuuu uuuu KRR R Kk
026h INTFO - TALCIF| ADIF | WDTIF | TB1IF | TMAIF E1lIF EOIF ".000 0000] .uuu uuuu KORERR KR K
027h INTF1 TALIF | SPIIF TXIF RCIF [I2CERIF| 12CIF E3IF E2IF "0000 0000] uuuu uuuu R
028h INTF2 TA2IF | TA2CIF| TC1IF | TCOIF | TX2IF | RC2IF BOR2IF||0000 0000 uuuu uuuu KRR K KRR
029h WREG Working Register XXXX XXXX | uuuu uuuu *OX KKK Rk X
02Ah BSRCN - - - - - - BSR[1:0] e XXXX ....uuuu -mymym KRR E
02Bh MSTAT - - - C DC N oV z L X XXXX | ...uuuuu SRR
02Ch PSTAT BOR PD TO IDL RST | SKERR |BOR2LV|GCRstIH[$000 $000] uu$u u$uu | rwo,rwo,mo,rwo rwo,ro,r,wo
031h BIECN 1 ENBVD| VPPHV | ENBCP| BIEWR | BIERD |(1.00 $000| 1.00 $uuu rl,-* % r***
032h BIEARH - 1 1 1 1 1 1 0.XX XXXX | u.uu uuuu k=R
033h BIEARL BIE Address Register as BIEAL[5:0] XXXX XXXX | uuuu uuuu KORKR KRR K
034h BIEDRH BIE High Byte Data Register XXXX XXXX | uuuu uuuu KKKk Kk k
035h BIEDRL BIE Low Byte Data Register XXXX XXXX | uuuu uuuu HOX KKK Rk X
036h PWRCN | ENBGR| LDOC[2:0] LDOM[1:0] | ENLDO] csFON|l1000 0000] uuuu uuou KKK X Kk
037h OSCCNO OSCS[1:0] DHS[1:0] DMS[2:0] CUPS |[0000 0000] uuuu uuuu KK KK K K
038h 0SCcCcN1 | ccoPT| LcPs DADC[1:0] DTMB[L:0] | TMBS | LcDs [j00oo 0000 uuuu uuu. kR K Kk
039h OSCCN2 DLCD[1:0] ENXT [ xTS[1:0] | HAOM[L:0] |ENHAOI0000 0001 uuuu uuul KKKk Kk
03Ah CSFCNO SKRST HAOTRI[6:0] A
03Bh | CSFCN1 | | BOR_TH[2:0] | BORS |[ENBORY) ...0 0011 | uuuu uuuu s R RAAR

Table 5-1 Register List
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“-"no use,"“*”read/write,“w’write,“r"read,“r0”onlyread 0,“r1”onlyread 1,“w0”onlywrite 0,“w1”omlywrite 1

“$”for event status,“.”uni bit,“x u d,“d”depends on condition
Addresy  Name Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito | ARST IRST RIW
03Eh WDTCN ENBZ BzS DBZ[1:0] ENWDT DWDT[2:0] 0000 0000| uuuu $000 PR o T
03Fh ADI1H ADCI1 conversion high byte data register ..00 0000 | ..uu uuuu EEA AR A
040h ADIM ADC1 conversion middle byte data register 0000 0000| uuuu uuuu AR AR
041h ADI1L ADCI1 conversion low byte data register 0000 0000| uuuu uuuu kK kK Kk
042h ADICNO | ENADL OSR[3:0] | cMFR {[000. 0000] uuu. uuuu xR
043h ADICNL | VREGN - | ADGN[2:0] XXXX XXXX | UUUU Uuuu
044h ADI1CN2 INIS1 - DCSET[3:0] XXXX XXXX | uuuu uuuu e
045h ADICN3 INP{3:0] INN[3:0] XXXX XXXX | uuuu uuuu R
046h ADICN4 VRH[1:0] VRL[1:0] INX[1:0] VRIS INIS  1l0000 0000 uuuu uuuu K kKKK K
047h ADI1CN5 ENACM | ENV12 | VCMS | LDOPL - | ENTPS | TPSCH [|0000 0000| uuuu uuuu el
048h LVDCN PWRS LVDS[3:0] LVDO [(0000 0000| uuuu uuuu HEE K
049h BIACNO ENPK  |orios[2l |ENPKD |PKRST |ENLPF | LPFS[1:0] ENREFO [|0000 0000| uuuu uuuu el
04Ah DACCNO DANSJ[2:0 DAPS[3:0] 0000 0000| uuuu uuuu el
04Bh DACCN1 | DADCS | DALH | DAOH[1:0] | ENDA (0000 0000| uuuu uuuu el
04Ch DACCN2 DABIT[7:0] 0000 0000| uuuu uuuu el
04Dh OPLCNO | | oP10s[1:0] | ENOPL [[0000 0000] uuuu uuuu XHR KKk
04Eh OP1INET OP1PS[2:0] OP1NS[2:0] 0000 0000| uuuu uuuu el
04Fh OP2CNO | | OP20s[1:0] | ENOP2 {0000 0000] uuuu uuuu *
050h OP2NET OP2PS[3:0] OP2NS[2:0] 0000 0000| uuuu uuuu el
051h PGACNO ENCHP CHM[1:0] ENHS - ENPGA[1:0] 0000 0000| uuuu uuuu KRR EK
052h PGACNL | GANS[1:0] | OPDEN - 0000 0000] uuuu uuuu
053h PGANET1 LNOPINSJ[7:0] 0000 0000| uuuu uuuu el
054h PGANET2 LNOP1PS[7:0] 0000 0000| uuuu uuuu e
055h PGANET3 LNOP2NSJ[7:0] 0000 0000| uuuu uuuu il
056h PGANET4 LNOP2PS[7:0] 0000 0000| uuuu uuuu el
057h PGANET5 LNOP20SJ[2:0] | OPCS | LNOP10SJ[2:0] 0000 0000| uuuu uuuu el
058h TMAICN  |ENTMA1[TMACLL[ TMASL | DTMA1[2:0] | - | - ]ooo000.0] uouuuuu W LE R
059h TMA1R TMA1 counter Register 0000 0000| uuuu uuuU | rWo,rW0,0,MO NMO,MO,MO,MoO
05Ah TMALC TMA1C counter Register 0000 0000| uuuu UUUU | MO,MO,MW0,/O rO,MW0,rO,MO
05Bh TB1Flag PWM7A | PWMBA | PWMSA | PWM4A | PWM3A | PWM2A | PWMLA | .000 0000 | .uuu uuuu Sy
05Ch TB1CNO ENTB1 TB1IM[1:0] TB1RT[1:0] TB1CL | PWMO1 [ PWMOO [[0000 0000| uuuu uOuu *RREK W 1,5
05Dh TB1CN1 PALNV PWMA1[2:0] | PAOIV PWMA0[2:0] 0000 0000| uuuu uuuu RARAAAAA
05Eh TB1RH TimerB1 counter Register [15:8] XXXX XXXX [ uuuu uuuu rrrrrrerr
05Fh TB1RL TimerB1 counter Register [7:0] XXXX XXXX [ uuuu uuuu rrrrrrrr
060h TB1COH TimerB1 counter Condition Register [15:8] XXXX XXXX | uuuu uuuu KRR kX %
061h TB1COL TimerB1 counter Condition Register [7:0] XXXX XXXX| uuuu uuuu KRR KR K
062h TB1C1H TimerB1 counter Condition Register [15:8] XXXX XXXX| uuuu uuuu KRR K K kK
063h TB1CIL TimerB1 counter Condition Register [7:0] xxxx XxxX | uuuu uuuu KKKk K K
064h TB1C2H TimerB1 counter Condition Register [15:8] xxxX xxxxX| uuuu uuuu KR Kk K
065h TB1C2L TimerB1 counter Condition Register [7:0] XxXX XXXX| uuuu uuuu K kKKK KK
066h TCLCNO TC1S[1.0] | | cpep | crup | TN [00oo 0000] wuuu uuuu uuuU uuuU
067h TC1CN1 CPIIR | CPSS | CPI1S[1:0] CP1PS[3:0] 0000 0000| uuuu uuuu uuuu uuuu
068h TC10RH Capture 0 High Byte Data Register XXXX XXXX | uuuu uuuu uuuu uuuu
069h TC10RL Capture 0 Low Byte Data Register XXXX XXXX| uuuu uuuu uuuu uuuu
06Ah TC11RH Capture 1 High Byte Data Register XXXX XXXX| uuuu uuuu uuuu uuuu
06Bh TC11RL Capture 1 Low Byte Data Register XXXX XXXX| uuuu uuuu uuuu uuuu
06Ch PT1 PT1.7 PT1.6 PT1.5 PT1.4 PT1.3 PT1.2 PT1.1 PTL.0 [fXXXX XXXX [ XXXX XXXX KRR KR X
06Dh TRISC1 TC17 | TCl6 | TC15 | TC14 | TC1.3 | TC1.2 | TCL.1 | TC1.0 [|O000 0000| uuuu uuuu el
06Eh PT1DA DA1.7 | DA1.6 | DA15 | DA14 | DA13 | DA1.2 | DA1l1 | DA1.0 {1111 1111| uuuu uuuu KR Kk k%
06Fh PT1PU PU1.7 PUL.6 PU1.5 PU1.4 PUL.3 PUL.2 PU1.1 PU1.0 ](0000 0000 uuuu uuuu KR K R KR x
070h PTIML - - - - INTEG1[1:0] INTEGO[1:0]  [|0000 0000| uuuu uuuu R
071h PT1IM2 - PM1.7[0] - PM1.6[0] - PM1.5[0] - PML.4[0][[XXXX XXXX [ XXXX XXXX KRR X
072h PT1INT INTEG7 | INTEG6 | INTEGS | INTEG4 | INTEG3 | INTEG2 - - 0000 0000( uuuu uuuu KRR kX K
073h PT1INTE INTEL.7 | INTEL.6 | INTEL.5 | INTEL.4 - - - - 0000 0000| uuuu uuuu KRR R xR K
074h PT1INTF INTF1.7 | INTFL.6 [ INTFL1.5 | INTF1.4 - - - - 0000 0000| uuuu uuuu AR AR
Table 5-2 Register List
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read/write,“w”write,“r’read,“r0”only read 0,“r1”only read 1,“w0”only write 0,“w1”omly write 1

“$”for event status,“.”unimplemented bit,“x”unknown,“u”ur

d

on

Addresy Name Bit 7 Bit6 | Bit5 | Bit4 Bit 3 Bit 2 Bit 1 Bit 0 ARST IRST RIW
075h PT2 PT2.7 | PT2.6 | PT25 | PT2.4 | PT2.3 | PT2.2 | PT2.1 | PT2.0 |0000 0000| uuuu uuuu HOREEOR R
076h TRISC2 TC2.7 | TC2.6 | TC25 | TC2.4 | TC2.3 | TC2.2 | TC2.1 | TC2.0 0000 0000| uuuu uuuu *R R K
077h PT2DA DA2.7 | DA2.6 | DA2.5 | DA2.4 | DA2.3 | DA2.2 | DA2.1 | DA2.0 [[1111 1111} uuuu uuuu HORKK R R
078h PT2PU PU2.7 | PU2.6 | PU25 | PU2.4 | PU2.3 | PU2.2 | PU2.1 | PU2.0 [[0000 0000| uuuu uuuu HERE R
07Bh PT2INT INTG2.7|INTG2.6]INTG2.5{INTG2.4{INTG2.3|INTG2.2|INTG2.1{INTG2.0[0000 0000] uuuu uuuu HOR KRR
07Ch PT2INTE INTE2.7| INTE2.6[INTE2.5|INTE2.4] INTE2.3| INTE2.2| INTE2.1 INTE2.0||OOOO 0000| uuuu uuuu
07Dh PT2INTF  |INTF2.7|INTF2.6|INTF2.5| INTF2.4| INTF2.3| INTF2.2| INTF2.1|INTF2.0|{0000 0000] uuuu uuuu HORKKOR R
180h LCDCN1 | ENLCP LCDV[2:0] ENLB |setrcik[ - [ LCDPUJ0000 00.0] uuuu uu.u EE KKK % %
181h LCDCN2 | LCDTYPE | LCDBL 0000 00..| uuuu uu.. HOREEOR R
182h LCDCN3 SCMB3[1:0] SCM2[1:0] SCM1[1:0] SCMO[1:0]  ||0000 0000| uuuu uuuu AR AR
183h LCDCN4 SSG21| SSG20 | SSG19 | SSG18 | SSG17 | SSG16 | SSG15 | SSG14 ({0000 0000 uuuu uuuu HRK KRR
184h LCDCN5 SSG41| SSG40 | SSG39 | SSG38 | SSG37 | SSG36 | SSG35 | SSG34 ({0000 0000 uuuu uuuu *RK KK K K
185h LCDCN6 SSG5[1:0] SSG4[1:0] SSG3[1:0] SSGO02[1:0]  ||0000 0000 uuuu uuuu R R
186h LCDCN7 SSG9[1:0] SSG8[1:0] SSG7[1:0] SSG6[1:0]  ||0000 0000] uuuu uuuu *R KKK K K
187h LCDCN8 SSG13[1:0] SSG12[1:0] SSG11[1:0] SSG10[1:0]  J0000 0000 uuuu uuuu R R R K
188h LCDCN9 SSG25[1:0] SSG24[1:0] SSG23[1:0] SSG22[1:0] [[0000 0000 uuuu uuuu xR KKK K K
189h LCDCN10 SSG29[1:1] SSG28[1:1] SSG27[1:1] SSG26[1:1]  ||0000 0000 uuuu uuuu *R KKK K K
18Ah LCDCN11 SSG33[1:1] SSG32[1:1] SSG31[1:1] SSG30[1:1]  |J0000 0000 uuuu uuuu ;R KKK K K
18Bh LCDO LCD SEG3[4:7] data LCD SEGZ2[3:0] data XXXX XXX | uuuu uuuu *R KKK K K K
18Ch LCD1 LCD SEG5[4.7] data LCD SEGA4[3:0] data XXXX XXXX | uuuu uuuu HRE R R
18Dh LCD2 LCD SEG7[7:4] data LCD SEG6[3:0] data XXXX XXXX | uuuu uuuu KORKR KRR X
18Eh LCD3 LCD SEG9][7:4] data LCD SEG8[3:0] data XXXX XXX | uuuu uuuu *R KKK K K
18Fh LCD4 LCD SEG11[7:4] data LCD SEG10[3:0] data XXXX XXXX | uuuu uuuu HEEERERE
190h LCD5 LCD SEG13[7:4] data LCD SEG12[3:0] data XXXX XXXX | uuuu uuuu KR KRR K R X
191h LCD6 LCD SEG15[4:7] data LCD SEG14[3:0] data XXXX XXXX | uuuu uuuu KK KRk kK
192h LCD7 LCD SEG17[4:7] data LCD SEG16[3:0] data XXXX XXXX | uuuu uuuu KRR R KR X
193h LCD8 LCD SEG19[4:7] data LCD SEG18[3:0] data XXXX XXXX | uuuu uuuu KKK KK Kk &
194h LCD9 LCD SEG21[4:7] data LCD SEG20[3:0] data XXXX XXXX | uuuu uuuu KK R KRR
195h LCD10 LCD SEG23[4:7] data LCD SEG22[3:0] data XXXX XXX | uuuu uuuu *R KKK K K
196h LCD11 LCD SEG25[4.7] data LCD SEG24[3:0] data XXXX XXXX | uuuu uuuu HRER R
197h LCD12 LCD SEG27[4:7] data LCD SEG26[3:0] data XXXX XXXX | uuuu uuuu KRKR KRR X
198h LCD13 LCD SEG29[4:7] data LCD SEG28[3:0] data XXXX XXX | uuuu uuuu *R KKK K K
199h LCD14 LCD SEG31[4:7] data LCD SEG30[3:0] data XXXX XXXX | uuuu uuuu KRR KR K R K
19Ah LCD15 LCD SEG33[4:7] data LCD SEG32[3:0] data XXXX XXX | uuuu uuuu *R KKK K K
19Bh LCD16 LCD SEG35[4:7] data LCD SEG34[3:0] data XXXX XXXX | uuuu uuuu KR KR K R X
19Ch LCD17 LCD SEG37[4:7] data LCD SEG36[3:0] data XXXX XXXX | uuuu uuuu KRR KRR X
19Dh LCD18 LCD SEG39[4:7] data LCD SEG38[3:0] data XXXX XXX | uuuu uuuu *R KKK K K
19Eh LCD19 LCD SEGA41[4:7] data LCD SEG40[3:0] data XXXX XXXX | uuuu uuuu KRR KR KR K
19Fh PT4 PT4.7 | PT4.6 | PT45 | PT4.4 - - - - XXXX XXXX | XXXX XXXX KRKR KRR X
1A1h PT4DA DA4.7 | DA4.6 | DA45 | DA4.4 - - - - [j1112 0000 uuuu uuuu E KKK K KK
1A2h PT4PU PU4.7 | PU4.6 | PU45 | PU4.4 - - - - 0000 0000] uuuu uuuu HOEER K
1A5h PTAINT INTGA.7|INTG4.6|INTG4.5|INTGA4.4] - - - - 0000 0000| uuuu uuuu KRR
1A6h PT4INTE  |INTE4.7[INTE4.6|INTE4.5|INTE4.4 - - - - 0000 0000] uuuu uuuu *R KRR K
1A7h PTAINTF INTF4.7| INTF4.6| INTF4.5| INTF4.4 - - - - 0000 0000| uuuu uuuu KRR
1AAh PT5 - - - - PT5.3 | PT5.2 [ PT5.1 | PT5.0 || XXXX XXXX| XXXX XXXX KRR
1ACh PTSDA - - - - DAS5.3 | DA5.2 | DA5.1 | DAS.0 {0000 1111} uuuu uuuu KRR
1ADh PT5PU - - - - PU5.3 | PU5.2 | PU5.1 | PU5.0 {0000 0000| uuuu uuuu *R KK
1BOh PT5INT - - - - INTG5.3|INTG5.2|INTG5.1| INTG5.0{0000 0000| uuuu uuuu HOEOR R
1B1h PT5INTE - - - - INTES.3|INTE5.2| INTES5.1 INTE5.0||OOOO 0000| uuuu uuuu *R KKK K K
1B2h PTSINTF - - - - INTF5.3| INTF5.2| INTF5.1| INTF5.0{[0000 0000| uuuu uuuu FREEEEEE
1B5h PT6 PT6.7 | PT6.6 | PT6.5 | PT6.4 | PT6.3 | PT6.2 | PT6.1 | PT6.0 || XXXX XXXX | uuuu uuuu KRR
1B6h TRISC6 TC6.7 | TC6.6 | TC6.5 [ TC6.4 | TC6.3 | TC6.2 | TC6.1 | TCH.0 |J0000 0000 uuuu uuuu HRE R R
1B7h PT6DA DA6.7 | DA6.6 | DA6.5 | DA6.4 | DA6.3 | DA6.2 | DA6.1 | DA6.0 ({1111 1111} uuuu uuuu HOREEOR R
1B8h PT6PU PU6.7 | PU6.6 | PU6.5 | PU6.4 | PU6.3 | PU6.2 | PU6.1 | PU6.0 [[(0000 0000| uuuu uuuu HERE R
1B9h PT7 PT7.7 | PT7.6 | PT7.5 | PT7.4 | PT7.3 | PT7.2 | PT7.1 | PT7.0 || xxxx xxxx | uuuu uuuu *R KKK
1BAh TRISC7 TC7.7 | TC7.6 | TC7.5 | TC7.4 | TC7.3 | TC7.2 | TC7.1 | TC7.0 [J0000 0000] uuuu uuuu el
1BBh PT7DA DA7.7 | DA7.6 | DA7.5 | DA7.4 | DA7.3 | DA7.2 | DA7.1 | DA7.0 {[1111 1111} uuuu uuuu FREEEEEE
1BCh PT7PU PU7.7 | PU7.6 | PU7.5 | PU7.4 | PU7.3 | PU7.2 | PU7.1 | PU7.0 [[0000 0000| uuuu uuuu *R KKK K K
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“-’no use,“*’read/write,“w”write,“r’read,“r0”only read 0,“r1”only read 1,“w0”only write 0,“w1”omly write 1

“$”for event status,“.”unimplemented bit,“x”unknown,“u”unchanged,“d”depends on condition

Addres Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ARST IRST RIW
1BDh PT8 PT8.7 | PT8.6 | PT8.5 | PT8.4 | PT8.3 | PT8.2 | PT8.1 | PT8.0 || xxxx xxxx | uuuu uuuu KRR KK K K K
1BEh TRISC8 TC8.7 | TC8.6 | TC85 | TC8.4 | TC83 | TC8.2 | TC8.1 | TCB8.0 [[00O00 0000| uuuu uuuu KR KK K K
1BFh PT8DA DA8.7 | DA8.6 | DA8.5 | DA8.4 | DA8.3 | DA8.2 | DA8.1 | DA8.0 ||1111 1111 uuuu uuuu KRRk X K X
1C0h PT8PU PU8.7 | PUB.6 | PUB.5 | PUB.4 | PUB.3 | PUB.2 | PU8.1 | PUB.0 |J0000 0000] uuuu uuuu *OR KKK K K K
1C1h PT9 PT9.7 | PT9.6 | PT9.5 | PT9.4 | PT9.3 | PT9.2 | PT9.1 | PT9.0 || xxxx Xxxx | uuuu uuuu *OR KKk K kX
1C2h TRISC9 TC9.7 | TC9.6 | TC9.5 | TC9.4 | TC9.3 | TC9.2 | TC9.1 | TC9.0 |{0000 0000 uuuu uuuu *OR KKK K K K
1C3h PT9DA DA9.7 | DA9.6 | DA9.5 | DA9.4 | DA9.3 | DA9.2 | DA9.1 | DA9.0 ||1111 1111 uuuu uuuu KRR Kk X K X
1C4h PT9PU PU9.7 | PU9.6 | PU9.5 | PU9.4 | PU9.3 | PU9.2 | PU9.1 | PU9.0 ||0000 0000] uuuu uuuu HOR KKK KK
1C5h PT10 PT10.7 | PT10.6 | PT10.5| PT10.4| PT10.3| PT10.2| PT10.1 | PT10.0 || xxxx xXxx | uuuu uuuu KKKk K K
1C6h TRISC10 TC10.7| TC10.6 | TC10.5| TC10.4| TC10.3| TC10.2 | TC10.1 | TC10.0/|0000 0000] uuuu UUUU *OR KRR K K K
1C7h PT10DA DA10.7 | DA10.6 | DA10.5| DA10.4] DA10.3 | DA10.2 | DA10.1| DA10.0||1111 1111 uuuu uuuu KRRk X K X
1C8h PT10PU PU10.7 | PU10.6 | PU10.5| PU10.4] PU10.3] PU10.2 | PU10.1| PU10.0{/0000 0000] uuuu uuuu HOR KKK K K K
1C9h PT11 - - - - PT11.3| PT11.2| PT11.1 | PT11.0|| xxxx Xxxx | uuuu uuuu *OR KKK K kX
1CAh TRISC11 - - - - TC11.3| TC11.2| TC11.1 | TC11.0{j0000 0000 uuuu uuuu *OR KKK K K K
1CBh PT11DA - - - - DA11.3| DA11.2 | DA11.1| DA11.0{/0000 1111 uuuu uuuu KRR KR X K X
1CCh PT11PU - - - - PU11.3| PU11.2 | PU11.1| PU11.0{/0000 0000] uuuu uuuu *OR KKK K K K
1CDh PT11M2 - - - - - - - - 0000 0000| uuuu uuuu
1CEh SSPCNO ENSSP| CKP CKE SMP - - SSPM[1:0] 0000 ..00| uuuu ..uu *OR KK -
1CFh SSPSTAO0 | SSPBY | SSPOV - - - - - | BF 00.....0 uu.. ...u * -
1DOh SSPBUFO0 |SSP Receive/Transmit Buffer Register XXXX XXXX | uuuu uuuu KRRR KK K %
1D1h CFGO - - - - - GCRst | ENI2CT| ENI2C [l0000 0000] ..... uuu -mmem 55
1D2h ACTO SLAVE - - I2CER | START| STOP | I2CINT | ACK [[0000 0000 uuuu uuuu *OR KKK K K K
1D3h STAO MACTF| SACTF| RDBF RWF DFF ACKF GCF ARBF ({0001 0000} uuuu uuuu KORKRK K KK
1D4h CRGO CRG[7:0] 0000 0000] uuuu uuuu XK KKk Kk
1D5h TOCO 12CTF | DI2C[2:0] | I12CTLT[3:0] 0000 0000 uuuu uuuu HRK K K K K
1D6h RDBO RDB[7:1] RDBI0] |[ xxxx xxxx | uuuu uuuu E KKKk X
1D7h TDBO TDBO[7:1] TDBO[O]J XXXX XXXX | uuuu uuuu KR KKK K K K
1D8h SIDO SIDO[7:1], The corresponding address of the 7-bit mode [SIDOV[0]{0000 0000} uuuu uuuu R Rk K K K
1D%h UROCN ENSP | ENTX | TX9 TX9D |PARITY - - WUE [/0000 0..0] uuuu u..u KEERF KK
1DAh UROSTA - RCI9D | PERR | FERR | OERR | RCIDL | TRMT [ABDOVH|.000 0010] .uuu uuuu AASAAA0)
1DBh BAOCN - - - - ENCR | RC9 |ENADD|ENABDIf .... 0000 | ....uuuu -ymymym KRR
1DCh BGORH - - - Baud Rate Generator Register High Byte LXO0XX | L.uuuuu -ymymy KRR E
1DDh BGORL Baud Rate Generator Register Low Byte XXXX XXXX | uuuu uuuu KRR KKK K K
1DEh TXOR UART Transmit Register XXXX XXXX | uuuu uuuu KR KRR KR X
1DFh RCOREG UART Receive Register XXXX XXXX | uuuu uuuu [AAASAAAS
1EOh UR2CN ENSP2| ENTX2| TX92 | TX9D2 |PARITYZ - - WUE?2 [|0000 0..0| uuuu u..u rEEE KL
1E1lh UR2STA - RC9D2 | PERR2 | FERR2 | OERR2| RCIDL2| TRMT2 PBDOVF||.000 0010| .uuu uuuu I AAEAAA0)
1E2h BA2CN - - - - ENCR2| RC92 [ENADD2ENABDJ| .... 0000 | .... uuuu -mymym KRR
1E3h BG2RH - - - Baud Rate Generator Register High Byte LXOOXX | ..U uuuu - R R R R
1E4h BG2RL Baud Rate2 Generator Register Low Byte XXXX XXXX | uuuu uuuu HRRERRRE
1E5h TX2R UART2 Transmit Register XXXX XXXX | uuuu uuuu KRR R xR X
1E6h RC2REG UART2 Receive Register XXXX XXXX | uuuu uuuu rrnrrrnr
1E7h | T™MA2CN  [ENTMAYTMACLZ] TMAS?2] DTMA2[2:0] [ - | - Jloooooo..| uouu uu.. WL * %K - -
1E8h TMA2R TMA2 counter Register 0000 0000] uuuu uuuu |rwo,rmo,rwo,rwo rwo,rwo,rwo,wd
1E9h TMA2C TMAZ2C counter Register 0000 0000] uuuu uuuu Jrwo,rwo,rwo,rmo rwo,rwo, o, wd
1EAh LEDCN ENLEDP| VGGS | EnBLOUT LEDS[2:0] 0000 0000 uuuu uuuu KRR R Kk k%
1EBh 1Q0 ENIQ [{0000 0000 uuuu uuuu KKK K KX
1ECh 1Q1 1QOffset[5:0] IQMODE IQINV ||0000 0000] uuuu uuuu KRR KK X K X
1EDh DGCON1 |DGRST | DGDiv[2:0] DGEN [[0000 0000| uuuu uuuu KR KX K X
1EEh DGCON2 DGRP[5:0] 0000 0000] uuuU uuuu xR Kk kK ok

080h ~ OFFh SRAM as 128Byte uuuu uuuy] uuuu uuuu HORRER R RE
100h ~ 17Fh SRAM as 128Byte ||uuuu uuuu| uuuu uuuu KR RR KK K %
200h ~ 2FFh SRAM as 256Byte ||uuuu uuuu| uuuu uuuu KRER R K K %
300h ~ 33Fh SRAM as 64Byte, 300h~33Fh set for hardware sinewave first. ||uuuu uuuul uuuu uuuu KRR R xR X
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6. Electrical Characteristics
Absolute Maximum Ratings:

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

Voltage applied at VDD t0 VSS . . ... e -0.2Vto 6.0V
Voltage applied to any pin . ..o e -0.2VtoVDD +0.3V
Voltage applied to0 RST/VPP Pin . ..ot e e et et aaaneen s -0.2Vto8.75V
Diode current at any deviceterminal . . . ... ... e 2 mA
Storage temperature, Tstg: (unprogrammed device) .. .......... .o, -55°C to 155°C
(programmed GeVICE) . . ..o vttt e e e -40°C to 85C

Total power diSSIPation. . . ... . 0.5w
Maximum output current sink by any /O pin. . . ... 20mA

6.1. Recommended operating conditions

TA =-40°C ~ 857 ,unless otherwise noted

Sym. Parameter Test Conditions Min. Typ. Max. Unit
VDD Supply Voltage All digital peripherals and CPU 2.2 5.5
VDDA | Supply Voltage Analog peripherals 2.4 4.5 \%
VSS Supply Voltage 0 0
Watch crystal XTS[1:0]=0x 32768
Vpp = 2.2V~5.5V,
External Ceramic resonator XTS[1:0]=10 450K 8M
ENXT[0]=1
XT Oscillator Crystal XTS[1:0]=11 M 8M Hz
Frequency Ceramic resonator Vpp= 3.6V~5.5V, | XTS[1:0]=10 450K 16M
Crystal ENXT[0]=1 XTS[1:0]=11 1M 16M

6.2. Internal RC Oscillator
TA = 25°C,vDD = 3.0V,unless otherwise noted

Sym. | Parameter Test Conditions Min. Typ. Max. Unit
ENHAO[0]=1, HAOM[1:0]=00b -20% 1.6 +20%

HAO High Speed Oscillator frequency ENHAO[0]=1, HAOM[1:0]=01b -20% 3.2 +20% MHz
ENHAO[0]=1, HAOM[1:0]=11b -20% 7.0 +20%

LPO Low Power Oscillator frequency VDD supply voltage be enable LPO -20% 14.5 +20% KHz
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Figure 6.2- SHAO(HAOM=01b) vs. Temperature Figure 6.2- 6HAO(HAOM=10b) vs. Temperature
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6.3. Supply current into VDD excluding peripherals current
TA = 25°C,VDD = 3.0V,0SC_LPO = 14.5KHz,unless otherwise noted

Sym. Parameter Test Conditions Min Typ. | Max. | Unit
lam1 Active mode 1 | OSC_CY = off, OSC_HAO = 7.834MHz, CPU_CK = 7.834MHz 660 uA
lamz Active mode 2 | OSC_CY = off, OSC_HAO =3.686MHz, CPU_CK = 3.686MHz 360 uA
lams Active mode 3 | OSC_CY = off, OSC_HAO = 1.843MHz, CPU_CK = 1.843MHz 230 uA
lama Active mode 4 | OSC_CY = off, OSC_HAO = 1.843MHz, CPU_CK = 1.843MHz/2 185 uA
ILp1 Low Power 1 0OSC_CY = off, OSC_HAO = off, CPU_CK = LPO, 1.6 uA
(™ Low Power 2 OSC_CY = off, OSC_HAO = off, CPU_CK = LPO, Idle state 0.8 uA
ILps Low Power 3 OSC_CY = off, OSC_HAO = off, CPU_CK = off, Sleep state 0.25 UuA
ILpa Low Power 4 OSC_CY = 32768, OSC_HAO = off, CPU_CK = 32768, Idle state 3.26 uA
lips Low Power 5 OSC_CY = 32768, OSC_HAO = off, CPU_CK = off, Sleep state 1.39 UuA
OSC_CY : External Oscillator frequency.

OSC_HAO : Internal High Accuracy Oscillator frequency.

CPU_CK : CPU core work frequency.

TA =257C,VDD = 5.5V,0SC_LPO = 14.5KHz,unless otherwise noted

Sym. Parameter Test Conditions Min. Typ. Max. Unit
lam1 Active mode 1 | OSC_CY = off, OSC_HAO = 7.834MHz, CPU_CK = 7.834MHz 1200 1800 | uA
lamz Active mode 2 | OSC_CY = off, OSC_HAO =3.686MHz, CPU_CK = 3.686MHz 720 1200 | uA
lams Active mode 3 | OSC_CY = off, OSC_HAO = 1.843MHz, CPU_CK = 1.843MHz 500 1000 | uA
lama Active mode 4 | OSC_CY = off, OSC_HAO = 1.843MHz, CPU_CK = 1.843MHz/2 400 800 uA
ILp1 Low Power 1 OSC_CY = off, 0SC_HAO = off, CPU_CK = LPO, 4 10 UA
ILp2 Low Power 2 OSC_CY = off, OSC_HAO = off, CPU_CK = LPO, Idle state 2.5 5 UA
lLps Low Power 3 OSC_CY = off, OSC_HAO = off, CPU_CK = off, Sleep state 0.4 2 UA
lipg Low Power 4 OSC_CY = 32768, OSC_HAO = off, CPU_CK = 32768, Idle state 8.25 UA
ILps Low Power 5 OSC_CY = 32768, OSC_HAO = off, CPU_CK = off, Sleep state 4.36 UuA
OSC_CY : External Oscillator frequency.

OSC_HAO : Internal High Accuracy Oscillator frequency.

CPU_CK : CPU core work frequency.
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6.4. Port
TA = 25°C,VDD = 3.0V,unless otherwise noted
Sym. Parameter Test Conditions Min. Typ. Max. Unit
Input voltage and Schmitt trigger and leakage current and timing
VIH High-Level input voltage 21
\
VIL Low-Level input voltage 0.9
Vhys Input Voltage hysteresis(VIH - VIL ) 0.8 Y
ILKG Leakage Current 0.1 uA
RPU Port pull high resistance 60 kQ
Output voltage and current and frequency
VDD=3V, IOH=10mA, VDD -0.4
VOH High-level output voltage
VDD=5V, IOH=15mA, VDD -0.4
\
VDD=3V, IOH=10mA, VSS +0.4
VOL Low-level output voltage
VDD=5V, IOH=15mA, VSS +0.4
High-level output source current VDD=3V, VOH =VDD -0.3 20
IOH
(SEG port only) VDD=4V, VOH =VDD -0.4 40
mA
Low-level output sink current VDD=3V, VOL =VSS +0.3 20
1oL
(SEG port only) VDD=4V, VOL =VSS +0.4 40
High-level output source current VDD=3V, VOH =VDD -0.3 20
IOH
(COM port only) VDD=4V, VOH =VDD -0.4 40
mA
Low-level output sink current VDD=3V, VOL =VSS +0.3 20
1oL
(COM port only) VDD=4V, VOL =VSS +0.4 40
VOH vs. IL V,,/V, vs. VDD
45 35
4.0 3
3.5 —_— - /
g TT—— s, e
- \ ]
% 20 % s // / =—VIL
] 1(5) ——VDD=3V ! // ——VIH
05 . ——VDD=aV 05
0.0 0
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Load current(mA) VDD(V)

Figure6.4- 1Von vs. lon
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6.5. Reset (Brownout, External RST pin, Low Voltage Detect)
TA = 25°C,VDD = 3.0V,unless otherwise noted

Sym. Parameter | Test Conditions Min. Typ. Max. Unit
Pulse length needed to accepted reset internally, td-LVR 2 us
XIZI)DHS)T?/rE\Ysltage to accepted reset internally TA=25C 1.15 1.48 1.75 v

BOR1 XID_;DHS;?/rE\YS'Itage to accepted reset internally TA=-40C ~125 C TBD TBD vV
Current consumption VDD=3.3V 0.2 UA

VDD=5.5V 0.3 UA
Pulse length needed to accepted reset internally, 5 uS
td-LVR
_ %S:R;gg[zzmzomb, -8% 198 | +8% |V
VDD Start Voltage to accepted reset internally (L=>H) BOR_TH[2:0]=001b, o o y
TA=-40°C~85°C
' .'?S:RZ—SIE[Z:O]z()Olb' 8% | 193 |+8% |V
VDD Start Voltage to accepted reset internally (H=L) BOR_TH[2.0]=001b, o o Y
TA=-40°C~85°C
Hysteresis, VHYS-LVR 40 mV

BOR2 VDD Start Voltage to accepted reset internally (L=>H) BOR_TH[2:0]=010b -8% 2.2 +8% Vv
VDD Start Voltage to accepted reset internally (L=>H) BOR_TH[2:0]=011b -8% 247 +8% Vv
VDD Start Voltage to accepted reset internally (L=>H) BOR_TH[2:0]=100b -8% 2.7 +8% Vv
VDD Start Voltage to accepted reset internally (L=>H) BOR_TH[2:0]=101b -8% 2.97 +8% Vv
VDD Start Voltage to accepted reset internally (L=>H) BOR_TH[2:0]=110b -10% 3.6 +10% Vv
VDD Start Voltage to accepted reset internally (L=>H) BOR_TH[2:0]=111b -10% 3.95 +10% | Vv
Current consumption VDD=3.3V 10 UuA

VDD=5.5V 15 UA
Pulse length needed as RST/VPP pin to accepted reset internally, td-RST 2 us

RST Input Voltage to accepted reset voltage 1.1 \V;
Reset release voltage 2 Vv
Operation current, ILVD 25 UA
External input voltage to compare reference voltage 1.15 1.2 1.25 \%
Compare reference voltage temperature drift TA=-40C ~85 C 1.147 1.255 \%
Detect VDD voltage rang by user option, VSVS VLDx[3:0]=1110b 4.0
Detect VDD voltage rang by user option, VSVS VLDx[3:0]=1101b 3.6
Detect VDD voltage rang by user option, VSVS VLDx[3:0]=1100b 3.3
Detect VDD voltage rang by user option, VSVS VLDx[3:0]=1011b 3.0
Detect VDD voltage rang by user option, VSVS VLDx[3:0]=1010b 2.9

LVD Detect VDD voltage rang by user option, VSVS VLDx[3:0]=1001b 2.8
Detect VDD voltage rang by user option, VSVS VLDx[3:0]=1000b 2.7

- -0.05 +0.05 |V
Detect VDD voltage rang by user option, VSVS VLDx[3:0]=0111b 2.6
Detect VDD voltage rang by user option, VSVS VLDx[3:0]=0110b 25
Detect VDD voltage rang by user option, VSVS VLDx[3:0]=0101b 2.4
Detect VDD voltage rang by user option, VSVS VLDx[3:0]=0100b 2.3
Detect VDD voltage rang by user option, VSVS VLDx[3:0]=0011b 2.2
Detect VDD voltage rang by user option, VSVS VLDx[3:0]=0010b 2.1
Detect VDD voltage rang by user option, VSVS VLDx[3:0]=0001b 2.0

BOR1/BOR2 : Brownout Reset

LVR : Low Voltage Reset of BOR

LVD : Low Voltage Detect

RST : External Reset pin
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VLVR vs. TA BOR2_THO001 vs. TA
1.6 1.94
=—\/LVR
1.4 1.92
1.2 = Release
1 < 1.9
%08 g 188
e >
> 06 1.86
4 e \/LVR
0.: 1.84
0.2
o 1.82
40 20 o 25 45 65 5 105 125 -40 -20 0 25 45 65 85 105 125
TA(C) TA(C)
Figure6.5- 1 BOR1 vs. Temperature Figure6.5- 2 BOR2 vs. Temperature
LVD reference voltage vs. VDD LVD reference voltage vs. TA
1.250 — 1 1.25 p————
1.240 124 VDD=3V
o 1.230 &% 1.23 =
%91.220 % 1.22 VDD=4V
2 1210 g 121 -
£ 1.200 g 12
S g 119
$ 1.190 ®
L 180 o 118
S 2117
= 1.170 116
1.160 1.15
1.150 -40 -20 0 25 45 65 85 105 125
VDD=2V VDD=3V VDD=4V TA(C)
Figure6.5- 3 LVD reference voltage vs. VDD Figure6.5- 4 LVD reference voltage vs. Temperature
Vrs1=VDD)| —
BOR2 (L—>H)
BOR2 (H—L)
BOR1 VLVR
VHYS-R T
BORL1 - 2 Start VrsT|
=0.3xVDD / T
trst ta-LvR rRSTtl
— —i = — <—tarsT —
occur| g [ i g occur;
Resetstage| 2 g Reset state|
no occur = no occur
Figure6.5- 5 BOR reset diagram Figure6.5- 6 RST reset diagram
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6.6. Power System
TA = 25°C,VDD = 3.0V,unless otherwise noted

Sym. Parameter Test Conditions Min. Typ. Max. Unit
VDDA operation current, IL=0mA
LDOC[2:0]=000b 20 UA
IVDDA
LDOC [2:0]=000b 24 \
LDOC [2:0]=001b 2.6 \
LDOC [2:0]=010b 29 \
Select VDDA output voltage IL.=0.1mA, LDOC [2:0]=011b -5% 3.3 +5% \Y
VDD =VDDA+0.25V
VDDA LDOC [2:0]=100b 3.6 \Y
LDOC [2:0]=101b 4.0 \
LDOC [2:0]=110b 45 \
Dropout voltage IL =10mA LDOC [2:0]=000b 200 mv
) LDOC [2:0] =000b
Temperature drift TA=-40°C~85C 50 ppm/C
IL = 10uA
VDD Voltage drift LDOC [2:0]=000b VDD=2.2V~5.5V +0.2 %IV
REFO operation current,
50 uA
IREFO
VDDA=2.4V,
REFO output voltage, VREFO IL = 0mA, 1.2 Vv
ENV12=1b
Temperature drift TA=-40"C~85C 50 ppm/C
VDDA Voltage drift 100 uviv
ACM operation current, IACM VDDA=2.4V, ENACM [0]=1b 50 uA
Internal Analog Common Mode ENADCI[0]=1b,
IL = OuA VDDA/2 \
ACM Voltage ,VACM=VDDA/2
ENADCI0]=1b, TA=-40"C~85C,
Temperature drift 50 PPM/C
ENACM [0]=1b
VDDA : Adjust Voltage Regulator,
REFO : Analog common mode voltage,
ACM : Internal Analog Common Mode Voltage VDDA/2 (No voltage output)

VDDA(000b) vs. VDD VDDA(010b) vs. VDD
2.50 3.00
e |L=10UA e | L=10UA

2.45 2.95
s s
g? 2.40 gf’ 2.90
S S

2.35 2.85

2.30 2.80

5.5V 5.0v 4.5V 4.0V 3.5v 3.0v 2.5V 5.5V 5.0V 4.5V 4.0V 3.5V 3.0v
VDD(V) VDD(V)
Figure6.6- 1 VDDA(000b) vs. VDD Figure6.6- 2 VDDA(010b) vs. VDD
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VDDA(110b) vs. VDD
4.60
——IL=10uA

4.55
)
[
® 450
3
>

4.45

4.40

5.5V 5.0V 4.5V
VDD(V)

VDDA(000b) vs. TA

N
0
=}

e==\/DD=5V,IL.=10uA

N
S
«

Voltage(V)
N
N
o

N
w
«

g
w
o

40 20 0 25 45 65 8 105 125
TA(C)

Figure6.6- 3 VDDA(110b) vs. VDD

Figure6.6- 4 VDDA(000b) vs. Temperature

Voltage(V)

VDDA(010b) vs. TA
3.00
e \/DD=5V,IL=10uA
2.95
2.90 _
2.85
2.80

40 20 0 25 45 65 8 105 125
TA(C)

VDDA(110b) vs. TA

»
o
=]

=== \/DD=5V,IL=10uA

»
0
vl

Voltage(V)
=y
v
o

\

»
'y
G

»
>
o

40  -20 0 25 45 65 8 105 125
TA(C)

Figure6.6- 5 VDDA(010b) vs. Temperature

2.42
2.40
2.38
$236
T

._3:’ 2.34
S232
2.30
2.28
2.26

VDDA vs. Load current

«==\/DD=3.6,VDDAX=2.4V

\

\

~—_—

\

\

~—

OmA 5mA 10mA 15mA 20mA 25mA 30mA 35mA 40mA 45mA 50mA
Load current(mA)

Figure6.6- 7 VDDA vs. Load current
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6.7. LCD

Ta=257C,Vop = 3.3V, Cyicp =4.7uF,unless otherwise noted

Sym. Parameter Test Conditions Min. Typ. Max. Unit
Operation supply current with output ENLCP[0]=1
I.co P PRl P (01 Vpp = 3.0V 8 UuA
buffer.(all segment turn on, No load)
Supply Voltage at VLCD pin ENLCP [0]=0 2.4 5 \Y
Voo = 3.3V, LCDV[2:0]=111b -10% | 245 | +10%
ENLCP [0]-1,

Cuvico =4.7UF LCDV[20]=110b -10% 2.70 +10%

LCDV[2:0]=101b -10% 2.85 +10%

LCDV[2:0]=100b -10% 3.10 +10%

LCDV[2:0]=011b -10% 3.30 +10%
Embedded Charge Pump output

LCDV[2:0]=010b -10% 4.10 +10% \

voltage at VLCD pin
LCDV[2:0]=001b

VLCD
(vDD>2.4V -10% 4.55 +10%
mode)
LCDV[2:0]=000b
-10% 5.1 +10%
(VDD>2.75V)
ENLCP [0]=1, Cvico =4.7UF,
LCDV[2:0]>010b,VDD=2.2V~ 5.5V,
VDD Voltage drift LCDV[2:0]=001b,VDD>2.4V,; 4 WV
LCDV[2:0]=000b,VDD>2.75V;
Zico Output impedance with LCD buffer fLep =128Hz,VLCD=3.05V 10 kQ
VLCD Drift vs.VDD VLCD Drift vs.VDD
10.000 10.000
— = — e \/LCD=010
2.000 VLCD=100 / 8.000 /_
& 6.000 / & 6.000
£ 2000 £ 4000 /
a / 5 /
& 2.000 / & 2.000
g 0000 e £ 0000 ——
-2.000 -2.000 ,/
-4.000 4,000
2.2V 2.4V 2.6V 2.8V 3.0V 3.2V 3.5V 3.9V 4.3V 4.7V 5.1V 5.5V o 2.9V 2.4V 2.6V 2.8V 3.0V 3.2V 3.5V 3.9V 4.3V 47V 5.1V 5.5V
oo 2 R4V G 28V 30V 320 3 3V 43V 47V 50 5
Figure 6.7-1 VLCD(LCDV=100b) vs. VDD Figure 6.7-2 VLCD(LCDV=010b) vs. VDD
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VLCD Drift vs.VDD
10.000
e \/LCD=000
8.000

6.000
4.000 /
2.000 /
0.000 ,//

/7

Voltage Drift (%)

-2.000

-4.000

Figure 6.7-3 VLCD(LCDV=000b) vs. VDD
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6.8. Rail to Rail OPAMP
Ta=25C,Vopav = 3.0V, VDDA=2.4V,unless otherwise noted

Sym. Parameter Test Conditions Min. Typ. Max. Unit
VDDA Power supply 2.4 4.5 \
Vour Output range 0 VDDA \%
Vin Input common range 0 VDDA \Y
lopa OPAMP current 120 UA

VDDA = 3.0V, 1 mA
| Output current loading (push | 0.3V< Output voltage <VDDA-0.3V
OPALOAD | or pull) VDDA = 2.4V, 05 mA
0.3V< Output voltage <VDDA-0.3V )
Cioap Max output capacitor load 1 nF
Loading R=10K, C=100pF,
SR Slew rate 0.3V — VDDA-0.3V 0.6 VIus
UGB Unit gain bandwidth Loading C=100pF 1000 KHz
Vos Offset error Vin = 1.2V -5 +5 mVv
DFD Digital filter delay VDDA = 3.0V 2 us
Csa Sample capacitor 10 pF
OP1 Offset Temperature Drift OP2 Offset Temperature Drift
0 1400
-40 -20 0 25 45 65 100 125
-100 1200
-200 1000 —
< 300 /_ — ;E- 0o ———
% -400 B
£ !5 600
O 500
400
-600
200
-700
0
-800 40 20 0 25 45 65 85 100 125

e \/DD3.3V,VDDA2.4V

Temperature (°C)

VDD3.3V,VDDA2.9V

@m=/DD3.3V,VDDA2.6V
VDD5.5V,VDDA4.5V

VDD3.3V,VDDA2.4V
VDD3.3V,VDDA2.9V

Figure 6.8-1 Offset Temperature

Temperature(°C)

VDD3.3V,VDDA2.6V

=—\/DD5.5V,VDDA4.5V
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6.9. SD18, Power Supply and recommended operating conditions
Ta=25C,Vpp = 3.0V, VDDA=2.4V,unless otherwise noted

Sym. Parameter Test Conditions Min. Typ. Max. Unit
Vspis Supply Voltage at VDDA ENVDDA[0]=0 2.4 4.5 \Y
Modulator sample frequency, ADC_CK 125 500 KHz
fSDlS
Over Sample Ratio, OSR 64 65536
GAIN =186,
Operation supply current ENADC[0]=1
I'sp1s ADC_CK=500K 260 UuA
without PGA INBUF[0]=0,VRBUF[0]=0
Hz

6.9.1. R-type GA, Power Supply and recommended operating conditions
Ta=25C,Vpp = 3.0V, VDDA=2.4V,unless otherwise noted

Sym. Parameter Test Conditions Min. Typ. Max. Unit
Vpca Supply Voltage at VDDA ENVDDA[0]=0 2.4 4.5 \%
I pca Operation supply current 400 UA
Grea Gain temperature drift Ta=-40C~ 85T GAIN=8*16 60 ppm/C

ADC CLK=500Khz,
OSR=65536,

Input RMS Noise GAIN=32*16 40 nVv
ADC VR=1.2V

w/ chopper mode

6.9.2. SD18, performance

Ta=25C,Vpp = 3.0V, VDDA=2.4V,V,g=1.0V,GAIN=1 without PGA,fSD18=500KHz,unless otherwise noted

Sym. Parameter Test Conditions Min. Typ. Max. Unit
VDDA=2.4V,V\g=1.0V,ASI=£200mV
INL Integral Nonlinearity(INL) +0.003 | +0.01 %FSR
VDDA=2.4V,V\g=1.0V,ASI=£450mV
No Missing Codes® ADC_CK=5000KHz,0SR[3:0]=0000b 23 Bits
Geoss Temperature drift Gain T, = -40°C~ 85C 10 PPMIC
x16
Offset error of Full Scale
Rang input voltage range Gain=2 1 %FSR
AAI=0V
without PGA
AVR=1.2V
GAIN=1 2.2
Eos DCSET[3:0]=<0000>
Offset error temperature GAIN=2 1
*AAl is external short uv/Ic
drift without PGA GAIN=4 0.58
Ta=-40C~85C
GAIN=16 0.4
Offset temperature drift GAIN=128 0.2 uv/'c
Ven=0.7V to 1.7V, Vg=0V,
CMspis | Common-mode rejection 90 dB
Vyr=1.0V,without PGA GAIN=1
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Ven=0.7V to 1.7V, V=0V,
75
Vyr=1.0V, without PGA GAIN=16
GAIN=1
DC power supply VDDA=3.0V,AVDDA=+100mV, PGA=0ff
PSRR 75 dB
rejection Vvr=1.0V, V5=1.2V,V5.=1.2V, GAIN=16
PGA=8
ADC Offset Chart at ext Vin=0V ADC Gain Ratio vs. Temperature
140.0 600
3 1000 ~— § 200 \
-} 80.0 —_— ° 0 : : \ \ \ w w
% iﬁﬁ g 200 -\
) £ -400
200 & 600 ~N
0.0 T T T r - : r . ADGN=16
40 20 0 25 45 65 8 00 125 800
40 20 0 25 45 65 8 100 125
™ TA (°C)
—+—Vin:23.4375 —#Vin:46.875 ~#—Vin:70.3125
—#—ADGN=16 Vin:-23.4375 =% Vin:-46.875 —®—Vin:-70.3125

Figure 6.9-1 ADC Offset drift with Temperature

Figure 6.9-2 ADC Gain drift with Temperature

PGA/ADC Gain Ratio vs. Temperature

2000
s - —==1
5
2 2000
&
£ 4000 o
(U]
PGA=8, ADGN=16
-6000

-40 -20 0 25 45 65 85 100 125

) ) TA 5(“C) )
—+—Vin:2.9296875 —#—Vin:5.859375 &~ Vin:8.7890625

Vin:-2.9296875 == Vin:-5.859375 —®—Vin:-8.7890625

ADC VIN: VDD/8 vs. Temperature
0.5
0.4
0.3

0.2
0.1 _——
0 : : . :
-0.1 /

0.2
0.3
0.4
0.5

VDD/8 Drift (%)

40 20 0 25 45 65 85 100 125
TA ()

Figure 6.9-3 PGA and ADC Gain drift with Temperature
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TA = 25°C,vDD = 3.0V, VDDA=2.4V,unless otherwise noted

HY17P58 provides important input noise specifications for SD18. The following table lists the relationship

between typical noise specifications and Gain, Output rate, and single-ended maximum input voltage. The

test condition is set to short-circuit the external input signal, the reference voltage is 1.2V, and 1024 data are

sampled.

ENOB(RMS) with OSR/GAIN at A/D Clock=1MHz, VDD=3.3V, VDDA=2.4V, VREF=SDR/2=1.2V, LNOP Chopper On(Mode11_1/16ADCLK), ADC Chopper Off

Max.
Vin(mV)
=0.9VREF®
+2160
+2160
+1080
+540
+270
+135
+68
+17
+8.5
+4.25
+2.125

(1) Max. Vin(mV) is the max. inpu

Max.
Vin(mV)
=0.9VREF®Y
+2160
+2160
+1080
+540
+270
+135
+68
+17
+8.5
+4.25
+2.125

Max. Vin(mV)
=0.9VREFY

+2160
+2160
+1080
540
+270
+135
+68
+17
85
+4.25

OSR 64 128 256 512 1024 2048 4096 8196 16384 32768 65536
Gain O:t‘?—u\%{f_se(':z)ADGN 15625 7813 3906 1953 977 488 244 122 61 31 15
025 = off x 0.25 14.8 14.77 15.31 15.68 16.39 16.8 17.17 17.73 18.21 18.64 19.08
05 = off x 05 14.85 14.8 15.23 15.79 16.28 16.78 17.09 17.56 18.27 18.74 19.19
1 = off x 1 14.74 14.84 15.3 15.72 16.21 16.76 17.09 17.59 18.14 18.67 19.09
2 = off x 2 14.68 14.71 15.22 15.78 16.14 16.81 17.11 17.53 18.06 18.64 19.06
4 = off X 4 14.74 14.69 15.25 15.65 16.01 16.49 16.86 17.4 17.99 18.58 18.98
8 = off x 8 14.62 14.59 15.17 15.55 15.96 16.4 16.7 17.16 17.89 18.48 18.9
16 = off x 16 14.46 14.44 15.05 15.02 15.69 16.02 16.17 16.7 17.78 18.35 18.77
64 = 4 X 16 13.54 13.65 14.15 14.67 15.12 15.62 16.01 16.52 17.18 17.48 17.85
128 = 8 x 16 13.31 13.28 13.87 14.39 14.83 15.3 15.61 16.2 16.71 17.07 17.42
256 = 16 x 16 12.91 12.85 13.41 13.84 14.35 14.74 15.09 15.72 16.04 16.55 16.7
512 = 32 x 16 12.12 12.15 12.64 13.18 13.54 14.06 14.35 14.82 15.26 15.81 15.78
t voltage single end to ground(VSS)
ENOB(RMS) with OSR/GAIN at A/D Clock=1MHz, VDD=3.3V, VDDA=2.4V, VREF=SDR/2=1.2V,
LNOP Chopper On(Modell_1/16ADCLK), ADC Chopper On
OSR 4096 8192 16384 32768 65536
ain o:tpru\%{\?ﬁe(':z) ooy 122 61 31 15 8
0.25 = off x 0.25 17.62 18.12 18.6 19.18 19.69
05 = off x 05 17.63 18.17 18.72 19.17 19.6
1 = off X 1 17.66 18.04 18.66 19.19 19.58
2 = off X 2 17.55 17.99 18.56 19.12 19.64
4 = off X 4 17.44 18.1 18.44 19.03 19.54
8 = off X 8 17.01 17.74 18.43 19.04 19.4
16 = off X 16 16.34 17.08 18.31 18.88 19.43
64 = 4 X 16 16.49 16.86 17.36 17.94 18.79
128 = 8 X 16 16.02 16.71 17.14 17.75 18.14
256 = 16 X 16 15.62 16.21 16.7 17.23 17.55
512 = 32 X 16 14.7 15.52 16.03 16.44 16.7
(1) Max. Vin(mV) is the max. input voltage single end to ground(VSS)
Table 6.9-1 SD18 ENOB Table
RMS(uV) with OSR/GAIN at A/D Clock=1MHz, VDD=3.3V, VDDA=2.4V, VREF=SDR/2=1.2V, LNOP Chopper On(Mode11_1/16ADCLK), ADC Chopper Off
OSR 64 128 256 512 1024 2048 4096 8196 16384 32768 65536
Output rate(Hz)
- 15625 7813 3906 1953 977 488 244 122 61 31 15
Gain = PGAGN x ADGN
025 = off x 0.25 336.44 344.32 236.33 183.34 111.99 84.10 65.09 44.19 3171 23.53 17.34
05 = off x 05 162.90 167.71 125.28 84.45 60.42 42.64 34.35 24.88 15.22 10.93 8.04
1 = off x 1 87.46 81.60 59.56 44.36 31.74 21.55 17.26 12.18 8.32 5.73 4.30
2 = off x 2 4571 44.91 31.41 21.27 16.59 10.44 8.49 6.33 4.41 2.95 2.19
4 = off X 4 21.86 22.64 15.42 11.67 9.10 6.51 5.05 3.46 2.30 1.53 1.16
8 = off x 8 11.88 12.14 8.16 6.24 4.69 3.46 2.82 2.05 1.24 0.82 0.61
16 = off x 16 6.64 6.75 4.42 4.53 2.84 2.26 2.04 1.41 0.67 0.45 0.33
64 = 4 X 16 3.14 2.93 2.07 1.44 1.05 0.74 0.57 0.40 0.25 0.21 0.16
128 = 8 X 16 1.85 1.88 1.26 0.87 0.64 0.46 0.37 0.25 0.17 0.14 0.11
256 = 16 X 16 1.22 1.27 0.86 0.64 0.45 0.34 0.27 0.17 0.14 0.10 0.09
512 = 32 X 16 1.05 1.03 0.74 0.50 0.39 0.27 0.22 0.16 0.12 0.08 0.08

+2.125

(1) Max. Vin(mV) is the max. input voltage single end to ground(VSS)
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RMS(uV) with OSR/GAIN at A/D Clock=1MHz, VDD=3.3V, VDDA=2.4V, VREF=SDR/2=1.2V, IA
LNOP Chopper On(Model1_1/16ADCLK), ADC Chopper On

Max. OSR 4096 8192 16384 32768 65536
Vin(mV
:0.9\/(REI):(1) Gain O=u tpru‘t;‘hfr‘a‘EE(?Z)ADGN 122 61 81 15 8
+2160 025 = off x 025 4773 33.81 2419 1615 11.35
+2160 05 = off x 05 2373 1629 1114 812  6.03
+1080 1 = off x 1 1157 891 579 401  3.06
+540 2 = off x 2 624 460 310 210 146
+270 4 = off x 4 338 213 169 112 079
+135 8 = off x 8 227 137 085 056 043
+68 16 = off x 16 181 1.08 046 031 021
+17 64 = 4 x 16 041 032 022 015 008
+8.5 128 = 8 x 16 028 018 013 009 0.6
+4.25 256 = 16 x 16 019 012 009 006  0.05

+2.125 512 = 32 x 16 0.18 0.10 0.07 0.05 0.04
(1) Max. Vin(mV) is the max. input voltage single end to ground(VSS)

Table 6.9-2 SD18 RMS Noise Table
The RMS Noise are referred to the input. The Effective Number of Bits (ENOB(RMS Bit)) is defined as:

FSR j

ENOB(RMS) = RMS Noise )

1024

2x VREF x| > (ADO[K]- Average

RMS Noise = k= oz
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RMS Noise Diagram RMS Noise Diagram
500 8
Gain=1, Gain=1,
450 | Output rate ~ 244sps (OSR:2048), 6 Output rate ~ 244sps (OSR-2048),
ago | LSB baseon 16-bit output LSB base on 16-bit output
4
350
o 2 |
2o L e R L A
& 250 2 g
g ikl HI
S 5 -2
150 5
O .4
100
50 6
0 -8 -
-6 -5 -4 -3 -2 -1 o] 1 2 3 4 5 6 1 201 401 601 801 1001
Output Code (LSB) Time (reading number)
Figure 6.9-1 RMS Noise Diagram Figure 6.9-2 Output Code Diagram
RMS Noise Diagram RMS Noise Diagram
8 8 r
Gain=1, Gain=16,
6 Qutput rate ~ 244sps (OSR:2048), 6 Qutput rate ~ 244sps (OSR:2048),
LSB base on 16-bit output LSB base on 17-bit output
4 4

2 H\M [ IHH HI | H

L e YT
ikdabd il b il

Qutput Code (LSB)
o

Qutput Code (LSB)
voo

-2 2
L R | Tl
-4 -4
6 6
g8 L 8 L
1 201 401 601 801 1001 1 201 401 601 801 1001
Time (reading number) Time (reading number)
Figure 6.9-3 RMS Noise Diagram Figure 6.9-4 Output Code Diagram
RMS Noise Diagram RMS Noise Diagram
500 8 -
Gain=128, Gain=128,
450 | QOutput rate ~ 244sps (OSR:2048), 6 Output rate ~ 244sps (OSR:2048),
400 LSB base on 15-bit output LSB base on 15-bit output
4
350
[
g 300 g
& 250 2 g
£ B
2 200 2.
S so g T T I N O
O .4
100
50 6
0 -8 b
-6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 1 201 401 601 801 1001
Output Code (LSB) Time (reading number)
Figure 6.9-5 RMS Noise Diagram Figure 6.9-6 Output Code Diagram
—————————————————————————————————————————————————————————————————————————— —————————————————————————————————
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RMS Noise Diagram
500

Gain=1,

450 | Qutput rate ~ 8sps (OSR:65536),

400 LSB base on 19-bit output

300

Occurrence
= N N
[ =T |
o O O

100
50

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

Figure 6.9-7 RMS Noise Diagram

RMS Noise Diagram
500
Gain=186,
450 | Output rate ~ 8sps (OSR:65536),
LSB base on 19-bit output

IS
[=}
(=]

Occurrence
NN

oA W W
c o 0w o O
o O o ©O O O

o\
(=]

o

-6 -5 -4 -3 -2 -1 [¢] 1 2 3 4
Output Code (LSB)

Figure 6.9-9 RMS Noise Diagram

RMS Noise Diagram

Gain=128,

450 | Output rate ~ 8sps (OSR:65536),
LSB base on 18-bit output

NN
o
o

QOccurrence

o
[ =]
o o

100
50

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

Figure 6.9-11 RMS Noise Diagram
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RMS Noise Diagram

Gain=1
Qutput rate ~ 8sps (OSR:65536),
LSB base on 19-bit output
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Figure 6.9-8 Output Code Diagram

RMS Noise Diagram

1001

Gain=186,
b Output rate ~ 8sps (OSR 65536),
LSB base on 19-bit output

1 201 401 601 801

Time (reading number)
Figure 6.9-10 Output Code Diagram

RMS Noise Diagram
Gain=128,
Output rate ~ 8sps (OSR:65536),
LSB base on 18-bit output ‘
I I 4
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Time (reading number)

Figure 6.9-12 Output Code Diagram
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6.9.4. SD18, Temperature Sensor

HYGON

HYCON TECHNOLOGY

Ta=25C,Vpp = 3.0V, VDDA=2.4V,unless otherwise noted

-0.5

Temperature °C

Sym. Parameter Test Conditions Min. Typ. Max. Unit
TCs Sensor temperature drift 173 uv/c
KT Absolute Temperature Scale 0°K -284 c
TCerr One point calibrate error temperature Calibration at 25°C of -40°C~85C +1 T

VDD3.6V,VDDA2.4V,VRext1.2V

10
O os /
5
5 —— TS0-VSS TPSCP Off
§ ——TS1-VSS TPSCP Off
g TSO-VSS TPSCP On
g ——TS1-VSS TPSCP On
5 00 : ‘ : : ‘ ‘
= -3M 25.2 444 64.1 84.3 99.4 124.8

Figure 6.9-13 ADC Temperature Error
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6.10.Build-In EPROM(BIE)
TA = 25°C,VDD = 3.0V, unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
Veie | Supply Voltage at VPP PIN 8.5 8.75 \%
IsiE Operation supply current 3 mA
Vss Supply Voltage 0 \%

When connecting to the external VBIE power source to program the BIE block, users can use the

instruction to program the words one by one into the BIE block.

6.11.Build-In EPROM(BIE) Low voltage control circuit
TA = 25°C,VDD = 3.05V, unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
To Operation temperature range 0 25 40 [
Vob Operation supply Voltage 2.75 55 \%
Vss Supply Voltage 0 \Y

When the 2.75V low voltage programming control circuit is activated, users can program the BIE block

without connecting to the external VBIE power source.

HY17P58 HY17P58 10uF
VDD VDD |
ot
1uF
p— VLCD II ®
10uF
BIE Control VSS BIE Control VSS
Circuit Circuit
CVPP C\/pp
0.47uF " oarue
VPP | —@— _O—_l_ VPP
VBIE
Internal = Internal
Figure 6.11-1 BIE typical application circuit Figure 6.11-2 Use low voltage control circuit
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6.12.LED Backlight driver

Ta=25C,Vop =2.4V ~ BLOUT+0.2V, ENLEDP[0]=1b , -40°C<Ta<85C, unless otherwise noted

Sym. Parameter Test Conditions Min. Typ. Max. Unit
VN Vbp Supply Voltage 2.4 Vg +0.2 Y,
Vee Pump voltage VDD=2.2V 4 Y,
LEDS[2:0]=000b 2.0
LEDS[2:0]=001b 2.2
Vpp=2.2V, LEDS[2:0]=010b 2.4
VGG=4V,Cy =1uF, LEDS[2:0]=011b 3.0
VaL backlight voltage(BLOUT) Y,
lLep = 15mA LEDS[2:0]=100b 3.2
TA=25C LEDS[2:0]=101b 3.4
LEDS[2:0]=110b 3.6
LEDS[2:0]=111b 3.8
ILED drive current 15 mA
VGG vs. VDD BLOUT vs. VGG
9.000 4.500
8.000 4.000
7.000 // 3.500 /
6.000 3.000
= 5.000 _— g 2.500 //
§ 4.000 — > 2.000
3.000 1.500
2.000 1.000
1000 VGG 0.500 ——BLOUT,VDD=2.0V
0.000 0.000
2V 2.5V 3V 3.5V av 4.5V 5V 000 001 010 011 100 101 110 111
vDD(V) BLOUT
Figure 6.12-1 VGG vs. VDD Figure 6.12-2 BLOUT vs. VGG
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7. Ordering Information

Shipment ) .
Package Package ) Unit Material
Device No.1 Pins . Code? | Packing | MSL3
Type Drawing Q’ty |Composition
Type
HY17P58-D000 Die - D | 000 000 - Green4d -
HY17P58-L100 LQFP 100 L | 100 000 Tray 90 Green4 | MSL-3

! Device No.: Model No. — Package Type Description — Code (Blank Code/ Standard/ Customized
Programming Code)
Ex: Your customized programming code is 008 and you require die shipment.
The device No. will be HY17P58-D000-008.
Ex: You request blank code in die package.
The device No. will be HY17P58-D000.
Ex: You request blank code in LQFP100 package.
The device No. will be HY17P58-L100.
And please clearly indicate the shipment packing type when placing orders.
Ex: Your customized programming code is 009 and you require products in LQFP100 package.
The device No. will be HY17P58-L100-009.
And it needs to be shipped in Tray, In addition to the product name of the order, please specify that
the shipping package is Tray.
2 Code:
“001” ~ “999” is standard or customized programming code. Blank code does not have these numbers.
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+CI) <1500ppm)
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8. Package Information
8.1. LQFP100(14x14)
8.1.1. Package Dimensions

78

25 /— —_—

Il

51

E1

26

50

1

"y
=
4 o

i || FANERN o

J 1l (LA % <

[=[o.05 W] eJl b *

VARIATIONS (ALL DIMENSIONS SHOWN IN MM)

SYMBOLS | MIN. NOM. | MAX.
A — — 1.60
Al 0.05 —— 0.15
A2 1.35 | 1.40 1.45
b 0.17 | 0.20 | 0.27
c 0.09 | 0.127 | 0.20
D 16.00 BSC
D1 14.00 BSC
E 16.00 BSC
E1 14.00 BSC
e 0.50 BSC
L 0.45 | 0.60 | 0.75
L1 1.00 REF

Note: JEDEC MS-026 compliant
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9. Revision Record
Major differences are stated thereinafter

Version Page Date Revision Summary
V01 All 2018/10/22 | First edition
V02 31~32 2019/03/15 | Modify OPA network architecture
VO3 31 2019/10/29 | Add DAC network block diagram
41 2020/1/7 Added external oscillator 32768 power consumption
V04 39 2020/4/30 Amend HAO specifications
43 Amend I/O specifications
45 Amend BOR2 specifications
V05 30 2020/6/2 Corrected the name of the SPI register
28 ~ 38 Correct the name of the LCD register
47 2020/7/15 Increase VDDA upper and lower limit specifications
V06 36 2021/1/4 Modify the register list, add INIS1, VRIN, INIS
4546 Amend BOR2 specifications
Add BOR, Reset timing diagram
31~33 Modify DAC, OPA network architecture description
28 ~ 37 2021/4/20 Add LCDTYPE control Bit
47 Modify REFO electrical specifications
26 ~ 27 2021/4/28 Revise Figure 4-16, Figure 4-17, Figure 4-18
Vo7 21 2021/9/11 Modify the Reset architecture diagram
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