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1. ¥

o BMREUEEIESE  HE 71 MESESTE o
HRIEIES REFRIES HO8D
® 22Vto55V T{FEB/EBHE , -40°C~85°CT{ERE ©
o TIIMEBAENRSSE IMHz~16MHz /32768Hz @
RHEBEREE RC R%as
1.843MHz/3.686MHz/7.834MHz Mode £
CPU T{EIREIHRERE | nlitEREARIRE
B
B ETER
B SFHUER
B {RERAETC
®  4KWord OTP Type F2FF{71#ES , 256Byte £UE
TFEes
®  Brownout detector 2 Watch dog Timer ,BJBf51E
CPU BENFEHURT.
®  4x14LCD KRIKzNEE
W 1/4 Duty, 1/3 Bias
B 9% Charge Pump F3/ELRES  ATiR(Ht S
LCD {RE °
B 18 4 LCD inAf[i&EEFHm A G HixO
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24-Bit ZAADC 1= A& =R

B HRKIEIRERR B/ =Rt | R

1X 7.2Ksps

B SRR 460KHz

mEEEERERIRE 64 ~ 16384

B 2EHRNES. I TEFTRERE

B [JE PGA(Programmable Gain
Amplifier)g 1/4 ~ 128 {SENSSHK
(EESwTES

B NEEREERES

8-bit Timer A1

16-bit Timer B #&HE Compare/PWM IfgE
ER{TIBIN EUART , I1°C #&8R

Built-In EPROM (BIE) , & 2.75V {RERRE
pallz=hics)
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LQFP48 S 5 |t TR
5|i4mS B | B

SDRV2/AI15

1 SDRV2 o) P (R =2 |
Al15 EHmNIEE

3 VSS P P O A TR ERiE R
RST/VPP

4 RST [ StH
VPP P P OTP E/SRHEEIR
PT1.0/INT1.0/PSCK/SCL
PT1.0 /0 | SIC | #==taNimE

5 INT1.0 | S FRYTE EOIF
PSCK [ S OTP /SR mEEN
SCL o |s 12C @ifiEO5 R
PT1.1/INT1.1/PSDI/TBIO
PT1.1 110 SIC | H#FmNEL

6 INT1.1 | S shTE ELIF
PSDI | S OTP EH/EREEO
TBIO | S TimerB E8E5 |1
PT1.2/INT1.2/LVDIN

, PT1.2 /0 | SIC | #=mNaH
INT1.2 | S FhlTE E2IF
LVDIN A A LVD SMERESHEAEO
PT1.3/INT1.3/RC

o PT1.3 /0 | SIC | #=EmNEE
INT1.3 | S shTE E3IF
RC [ S EUARTL @ifl#EO
PT1.4/INT1.4/TX

o PT1.4 110 SIC | iFmNGEH
INT1.4 | S chYTE INTF1.4
X o) C EUART1 @0
PT1.5/INT1.5/PSDO/TBI1
PT1.5 /0 | SIC | #=FmNiaE

10 INT1.5 | S chHTE INTFL.5
PSDO o) OTP /B RmEEO
TBI1 | S TimerB E8E5 |
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LQFP48 5 |t .
I 5| FR et | Thieiies

PT1.6/INT1.6/SCK

" PT1.6 /0 | SIC | #EmNiaE
INT1.6 | S shTE INTF1.6
SCK o |'s SPI @O
PT1.7/INT1.7/BZ/SDA
PT1.7 /0 | SIC | #=@wmNEH

12 INT1.7 | S FR¥TE INTF1.5
BZ o) C PENS S i
SDA o |s 12C @ifiEOS R
PT8.1/SEG15

19 PT8.1 /0 | SIC | #=mNEH
SEG15 o A LCD Segment it
PT8.0/SEG14

20 PT8.0 /0 | SIC | #==mNiaH
SEG14 o A LCD Segment it
PT7.7/SEG13

21 PT7.7 I/0 SIC | i NEH
SEG13 o) A LCD Segment fitd
PT7.6/SEG12

22 PT7.6 I/0 SIC | i NEH
SEG12 o) A LCD Segment fitd
PT7.5/SEG11

23 PT7.5 I/0 SIC | N
SEG11 o) A LCD Segment fitd
PT7.4/SEG10

24 PT7.4 /0 | SIC | #=wmNEH
SEG10 0 A LCD Segment fii
PT7.3/SEG9

25 PT7.3 /0 | SIC | #=EmNiEH
SEG9 0 A LCD Segment fiy
PT7.2/SEG8

26 PT7.2 /0 | SIC | #=mNiEE
SEG8 0 A LCD Segment fity
PT7.1/SEG7

27 PT7.1 /0 | SIC | #=mNEH
SEG7 o A LCD Segment fity
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LQFP48 5 |t .
A 5 |BIEFR S pp— Thieiies

PT7.0/SEG6

28 PT7.0 /0 | SIC | #EmNiaE
SEG6 ) A LCD Segment i
PT6.7/SEG5

29 PT6.7 /0 | SIC | #==mNiaH
SEG5 o A LCD Segment it
PT6.6/SEG4

30 PT6.6 /0 | SIC | #=ta N
SEG4 o A LCD Segment it
PT6.5/SEG3

31 PT6.5 /0 | SIC | #=ta N/
SEG3 o A LCD Segment it
PT6.4/SEG2

32 PT6.4 /0 | SIC | #=EmNa
SEG2 0 A LCD Segment i
PT6.3/COM3

33 PT6.3 /0 | SIC | #=EmNaEH
COM3 o) A LCD COM %
PT6.2/COM2

34 PT6.2 /0 | SIC | #=EmNEE
COM2 o) A LCD COM %
PT6.1/COM1

35 PT6.1 /0 | SIC | #EmNiEE
com1 o) A LCD COM %t
PT6.0/COMO

36 PT6.0 /0 | SIC | #EmNiEE
COMO o) LCD COM #itH

37 VLCD LCD RYEBJEIR

38 VDD O TFBER
PT2.0/INT2.0/XTO

2 PT2.0 /0 | SIC | #=FmNE
INT2.0 | S SRR INTF2.0
XTO A A MBI R i
PT2.1/INT2.1/XTI

40 PT2.1 /0 | SIC | #=mNEH
INT2.1 | S FRYTE INTF2.1
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LQFP48 5 |t .
A 5 |BIEFR S pp— Thieiies
XTI A A IMEIR RN IR
PT2.2/INT2.2/PWMO
" PT2.2 /0 | SIC | #=mNEH
INT2.2 | S FRYTE INTF2.2
PWMO o) C PWMO #iH4E0
PT2.3/INT2.3/PWM1/TBI2
PT2.3 /0 | SIC | #=mNEH
42 INT2.3 | S FRYTE INTF2.3
PWM1 o) C PWM1 H44EO
TBI2 | S TimerB E8E5|#
43 VDDA P P faEsmd |, RHBEEER
44 AIO A A BEHMANEE
45 All A A ERNEE
SDRV1/Al14
46 SDRV1 o) P Rt
All4 A A BEMANEE
47 Al2 A A EHMANEE
48 AI3 A A EmNEE
Others NC KRER(AREIER)

2.3. HERLENSER

2.3.1. LQFP ¥R ZENERE

VONXXXX

HY17P55
XXXXXX

9,

»

PIN 1 MARK
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3. MIFEEg

3.1. HzUERSE LCD B
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0
o
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5 &

DO

O

B
°

- 9]

VDDDT‘M

)

10uF 0.1uF [™

T

<

E

A2 =
o o SDRV1

[

¢

1uF

<
<
- )
L. =
SDRV2
A3 sorvio— §
A2
~
Iic Port Program Port <
1nF
scL O |vee —Eg_g
sDA O |pscx A3
PSDI
RST
EUART Port PSDO j

@)
@)
@)
©)

RC VDD

T VSsS

COMO/PT6.0 E\
COML/PT6.1 E\
COM2/PT6.2 g\
COM3/PT6.3 E\
SEG2/PT6.4 El\
secapTes| R |
SEG4/PT6.6 g}\
SEG5/PT6.7 E\
secePT7.0 B |
se7PT7.1 N

SEGB/PT?.ZE\ E@j
sEGoPT7.3| 1| | &
EGO/PT7. E\ @E

e ] o o 0 2

vico SEGL0/PT7.4
VDD SEG11/PT7.5
PT2.0/INT2.0/XTO SEG12/PTT.6
PT2.1/INT2.2/XTI SEG13/PT7.7
PT2.2/INT2.2/PWMO SEG14/PT8.0
PT2.3/INT2.3/PWML/TBI2 H Y 1 7 P 5 5 SEG15/PTS.1
NC
VODA LQFP48(7*7)
Al NC
AL NC
SDRV1/AI14 NC
o 9 2
A2 8 2 @ - NC
X £ =z 3 a3
S a 3 a @
A3 @ (7] > Q < 7 N NC
3 a jor} & E a o
n S 9 8§ & I 85 9 =
9 & 2 3 2 3 2 g 3
< . 2 E E E E E E E
s t 2 z z z z z z =z
. g $ s § 5§ 5§ § § § &
a 9 v v § F F F B F B F
2} =z > 14 o o o o o o o
1112 |3||4||5||6]|7]||8]| |9 10| [11] |12

»
o
El
<
i

F
@
4

B 3-1 HEREE LCD BB

£

0

O(

i

=
5 &

s

O(

ik

,o
g
2] a1 i 39

=
c
b

®
[namtd
ES -
4‘ <
o = 1nF
0
100R nF T =]
sprv21MF ] s
A3 soRVID— Q
A2
S
1IC Port Program Port e
scL QO |vee - @
SDA QO |pscx
QO |psoi
RST
EUART Port O PSDO j
RC VDD
O 0.47uF
™ O |vss

COMOIPTE.0 g}\
COM1/PT6.1 El\
COM2/PT6.2 g\
COM3/PT6.3 E\
SEG2/PT6.4 E\
secapTes| B
secapTes| S|
secsipTe7| B
secePT7.0] B
S UEININ
SEGBIPTT.2 E\

SEGO/PT7.3| Iy } EFU%
=

VLCD SEG10/PT7.4 E‘
VDD SEG11/PT7.5 E‘
PT2.0/INT2.0/XTO SEG12/PT7.6 E‘
PT2.1/INT2.L/XTI SEG13/PT7.7 E
PT2.2/INT2.2/PWMO SEG14/PT8.0 E‘
PT2.3/INT2. 3/PWML/TBI2 H Y 1 7 P 5 5 SEGISIPTE.| 13
VDDA ” NC E‘
LQFPA8(7*7) 5
AlO NC E‘
AlL NC E‘
SDRV1/AI14 NC E‘
" o
o 9 2 =
Al2 o o g < NC ;‘
5 & z o] a
a =) aQ a =
@ NC
13 2 ¢ 5 ¢ ¢ 8 8 &
o S 3 8 5 S5 B o &
9 0 4 4 4 3 3 3 5
e . & E E E E E E E
g & 2 z z z z 22 z 2
o ., £ 55§85 5§ 5§ & E§
& 2 &0 2 3 3 2 3
3 ¢ ¢ 2 o § KE E & E & &
1112 (3||4||5||6]|7||8|]9]|10] |11| |12
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E]
<
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F]
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4. IhEekLiA

4.1. ARRSIEE
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VDD  VSS PWM PTn.x/BZ 12C
P—1 {c] {c] <]
RC T T T
Oscillator Data M
gggg”\'\/f a(SaTK .egl)ory 8-bit TimerAl PORT terface
' ' 16-bit TimerB PT1~PT2 * —{c] EVART
7.834M HAO) (SR : 2568) timer (PTL” PT: (EUART * 120)
(14.5K LPO) (PR - 2568) (PWMO/PWM1) PT6™ PT8 - BZ)
1~16M System
I COMXx
D:l /PTn.x
Program CPU HARDWARE LCD, 4x14 SEGx
Memory HOSD MULTIPLIER Watch Dog Or D /PTnx
(OTP: 4KW) 8x8 GPIO Mode
P] VLCD
RESET sD18
(BOR) Low Voltage (PGA) Power
(STACK) Detect (XAAD) External System
(WDT) (LVD) (Network) Crystal Y
(RST) (Temp.senor)
RST/VPP LVDIN Alx XTO XTI VDDA
[?] Power Pad  [0p] Digital Pad Analog Pad Common I/0 Pad

4-1 HY17P55 HIEBFSHERE]

4.2. HEXRIBSIFH
S ISR R FRAA

DS-HY17P55 HY17P55 jiiBE4H

UG-HY17S58 HY17S58 sEFFiAH

APD-COREQ05 HO8D 5 EEBA+H
FRTEBXERRES

APD-HY17PIDEOO1
APD-HY17PIDEOO2

APD-OTP005 OTP ZIFR5 IHIEE
FRREF R ERIRBAR

APD-HY17PIDEOO4
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4.3. Clock System

ENXT—l

LCPS
XTS[1:0]
XTI D— | 11 OSC_XT ¥ 1
10 Ext OSC I DMS[Z:O] LPC7CK
o1 16MHz~1MHZ 0sC LPO 5l 0
XTOX—— Ext OSC —
00 32768Hz OSCS[1:0] DHS[1:0] 111(-250)
OSC_XT \£ 110(:128)
= 11 101(+64)
OOSSCC_L);TO » 10 HS_CK DHS_CK | 100(+32)
14L'§|?H osc hao Y| & ¥ o11(:16) 8 —»LS_CK
SRz -1R9) 00 010(:8)
001(+4)
ENHAO 000(2)
HAOTR[G:O]j
HAOM[1:0]
HAO=3.686MHz

HAO=7.834MHz

TMAS1

LPC_CK [}
DMS_CK [

WDT_CK
LPC_CK 4> 101(+32)
110(+16)

LPC_CK [}
LS CKk [F—»

© 2018-2021 HYCON Technology Corp
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4-2 Clock System {&HRS5HEE(—)
DTMA1[2:0]

.

111(+256)
110(+128)
101(+64)
1 TMAL CK_| 256 100(732)
0 011(+16)
010(+8)
001(+4)
000(+2)

TMA1_CK1

DTMA1_CK

Timer Al

DWDT[2:0]

v

000(+16384)
001(+8192)
010(+4096)
011(+2048)
100(+64)

111(+8)

BZS

4-3 Clock System {&HRSGHEE(T)
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MBS DTMBJ[1:0]
1 TMB_CK DTMB_CK
LPC_CK [I—» = = Timer B
HS cK L0
DLCD[1:0]
LCDS
LS_CK [J—» 1 216
LPC CK [J—» 0

4-4 Clock System {2HRSGIEE(Z)
4.4. Low Voltage Detect(LVD)

<
]
O

s
Digital Input

TCn.x/DAN.x

M fry
LVDIN 1111 VDD

0000

~5us

anin
[olsdmd

0001

LVDOI0]
0010

1011

1100 1.2V

=

VLDX[3:0] g)_lj VLDX[3:0]

4-5 Low Voltage Detect {5 HERE]
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4.5. Reset
o 2us
RST Glitch Filter
1 RST
180k RST : External Input Reset
POR : Power on reset
VDD Pgilﬁogl BOR(0] BORL1 : Brown-out Resetl
99 BORZ2 : High accuracy Brown-out Reset2
BOR2 VDD<BOR_TH[2:0] TO : Watch Dog Time-Out Reset
Rise & falling trigger | ENBOR2[0] SKERR : Stack Error Reset(by user set)
%\ PWRT : Power-On Timer
Sleep() j TO[0] /
WDT s
GCRstIF[0] ’ -
SKERR][O
Stack [0} - chi
Q> Reset
R
T N - W
4-6 Reset fEHR S HERE]
Chip Hold
at reset mode .
. Chip Hold ;
. Chip R
v Chip Run Chip Run at reset mode S tlpt Sllj3r|]v|
A Set at SBM Set at SBM etal
w | 7/ . —\{
BOR2 /
POR/ / —_Chip reset/q\ /
BOR1 | —
>
t
BOR2LV=1
=S -
< N1
piling
Lo
-0
Clear'by user [ Clear by BOR1 reset
T
N =
gl 'I
z0
- m
-0
BOR1 Flag,
== Clear by user
< q y
0 3
D_ [—
0
Change interrupt mode V/ Change Reset mode
S @ _ |Default: Reset mode V/ by user by'user
o1
o)
0
4-7 BOR1 and BOR2 Chart
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4.6. Power System

VDD LDOM[1:0]

Highlmpedance

ENLDO % VDD
l VDD>—(p)

| Regulator <1.5mA

LDOC[2:O]—\|v\ 3
2.4V— 000
2.6V— 001

VDD 2.9v— 010

VDD 3.3V 011 || VDDAX VDD 250KQ
3.6V— 100 T
4.0V 101
10uF 4.5V 110 Bandgap -, = =
' ENBGR—» reference —=~—»BGR VSS
RSvV—{111 ‘
voltage |

4.7. SD18 Network

o4
LL
INP[3:0] T r e ! = OSRJ3:0
Az :o_? ' SD18 — bcseTEol |+ °e
» | : :
0001 | VREGN[0]
|
TSO {0010 ! —— ADGN[2:0] :
|
——ENTPS[0] ! :
| .
oL 0L . TPSCH[0]  11bif] Comb 2401 ap1
vDD/10 | 0100 ) ! I — /M/L
INX[1:0] | | Filter2™® H/IM
0101 S|+: :
0110 l |
[VDDAY 0111 INX I:'. 2. AAD |
1000 | PGAGNILOL | sy, xoss x1 x2,x4,x8 x16 :
VSS |1001 | =00b | ADIF
|
EA'.14> 1010 : Interrupt
Al15 > 101 |
+ VRXL XY - | [0SR | Comb filter Order
| | 16384 2nd
INN[3:0] 3 ! 8192 2nd
W i [ 4096 2nd
| 2048 3rd
VSS | ooot [ 1024 3rd
TSO |0010 | 512 ard
TS1 |o0011 | 256 3rd
A|3_\ 0100 INL : 128 3rd
V%S 0101 : 64 3rd
0110 !
Reserved (1O  |"77T" |  mmTm——————————=—=-— |TT— 7> -——— "
0111 VR-—[] ;L
V12 1
1000
[CAiL43y 1001 V%:S VRH[LO] VRL[LO]
[CAi1s 1010
— Reserved VSS OOVRL
Vi Az 01
4-9 SD18 Network R FHEE]
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4.8. GPIOPT1 and PT2

VoD
PUn.x \ 1=n=2, n = Port
\ 0=x<7, x=Pin
DAnN.x
60KQ

PTn.x Digital Input

2500

DAnN.x

Analog Input

4-10 GPIO PT1 and PT2 &S5 1EE]
4.9. GPIO PT6/COM0O~COM3

VDD
IF n=6, n = Port
T 0=x<3, x = Pin;
PUnx :
|
TCn.x
60KQ
PTn.xi
/COMxi J Digital Input
. —
250Q
SCMx[1:0]
11|LCD mode/ LCD COMx_
10
o1 TCn.x
o ;1 Digital Output
. <~

4-11 GPIO PT6/COMO~COM3 t&Eth S HEE]
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4.10.GPIO PT6~PT7/SEG2~SEG13

VvDD IF n=6, n = Port

e 4<x<7, X = Pin; i=2~5
PUn.x IF n=7, n = Port
\
: 0=x<7, x = Pin; i=6~13
TCn.x
60KQ
PTn.x
/SEGi Digital Input
| VA
250Q
SSGi[1:0]
11| LCD mode/ LCD SEGi
10
o TCn.x
Digital Output
" ;1 igital Outpu

4-12 GPIO PT6~PT7/SEG2~SEG13 t&R/5HEE]
4.11.GPIO PT8/SEG14~SEG15

VoD
IF n=8, n = Port
<X< = Pin: i= ~
PUNX 0=X<7, X = Pin; i=14~15
\\
TCn.x
60KQ
PTn.x
[ — Digital Input
—
250Q
SSGi
j‘ LCD SEGx
1
TCn.x

Digital Output

4-13 GPIO PT8/SEG14~SEG15 &R SHEE]
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4.12.Watch Dog

DWDT[1:0]
Clearn
Counter

ENWDT[0] —]
Sleep()—Q

CWDT()
Reset signal

Set TO on

DT_CK Overflow
- Programmable Scaler Normal Mode
0SC_LPO>| =+
Cose 170 ] ot

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

4-14 Watch Dog &R THEE]

4.13.8-bit Timer Al

DTMA1[2:0]

—

ENTMAL[O
111(+256) TMACLlEO%
110(+128) jv
101(+64) TA1CIF
100(+32) DTMA1_CK | Timer Al Timer A1 | ingerrupt
011(+16) TMALR([7:0] TMALC[7:0]

010(+8) \

001(+4)
000(+2)

TMA1
Overflow Data Bus
TALIF

interrupt

TMAS1

TMA1_CK1

LPC_CK [] 1 TMAL1_CK
DMS_CK [} 0

+256

4-15 8-bit Timer Al #EERSHEE]
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4.14.16-bit Timer B

TB1CL ENTB1 PWMAO[2:0]

| TBIR(I5:8] |  TBIR[7:0] |

TMB
Interrupt PWM10|

‘ Comparator }—» PWM20

A A

TMBIF
PWM30 [ o
| TB1CO[15:0] | PWM40| [~
PWMS50
| TB1C1[15:0] | —
PWM60
| TB1C2[15:0] | PWM70

7y PWM70

EIIEEA

TB1M[1:0] ﬁ

16-bit Count “ PWMA1[2:0]

17-bit Count “ #
Dual 8-bit Count 10 PWM10 -m PA1IV

8+8-bit Count n DTMB_CK PWM20

— — PWM30

TBI1 “ Logic High “ PWM4O

PR e T PWM30L 100 |

LPC_CK ]

Lpece o PIRES! [
TBIO cpi1 PWM70 | —
PWM70 111

TC15[1:0] J TB1RT[1:0] j

4-16 16-bit Timer B #&R5HEE]
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4.15.LCD

LCDBL[0]

ENLB[0]

SEL_PCLK VDD VLCD

# 0 $ENLCPIO0]

0SC_LPO L= Tl vab

LPO

V2

Vi

|0u0D

I
N

-
dwngd abreyp
\\}7

HYGON

HYCON TECHNOLOGY

GPIO

/]

SEGn

-,
.
-
.
-
'Y
|4

ENLCP[0]
LCDV[2:0]
LCDPU
Display Data
Output Mode
Control

DLCD[1:0]

LCD_CK = 2-]00
LCD_CK + 401
LCD_CK + 810
LCD_CK = 16-{11

4-17 LCD &I HEE]
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4.16. EUART

EUART TRANSMIT BLOCK DIAGRAM

Data B
ENSP[0] ——> Enable EUART L
Exclusive OR 8‘, i
PARITY[O] XOR —;‘—| TXOR Register
8
TX9D[0] TX9D
TX9[0]
ENADDI[0O] —\ 1 g Interrupt
TXIE[O] ’:D% TXIF
e i Buffer
ENTX[O] E (8) | (7) | ............ | O | — and 4&1')( p|n
| W8T _ TSR Register_ _ _ _ | se__| Control
r—————————==== |
L—> TRMTI[O
| Beor | BoGRL | | )
|_ _Baud Rate Generator _ _|
4-18 EUART {EIXH1EE
EUART 8-BITs RECEIVE BLOCK DIAGRAM
ENCR[0] OERR[0] OERRI0]
ENSP[0] — Enable EUART l T T
r—-———~>""~"F"~"~>~>"~>~"~""~>""~>""~>""™>"™>"™™>""777 -7
. I |
. Pin Buffer Data |
............ |
RC pin and Control Recover I Stop | 7 1]0) Start I
I RSR Register I
ENSPO]— |  TTTTTTTTTooT pivintn Al
Exclusive OR p &
:_ _____________ : PARITY[0] —]> xor
| BGORH BGORL
|_ _ Baud Rate Generator _ _| PERR[0]' <——
Interrupt Overflow ~—
RCIF[0] RCREG Register FIFO
" L reig[o) ,
A8
Data Bus

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

4-19 EUART 8-bits 125 HEE]
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4.17. 12C
ENI2C[0] ACK[0]
I2CRST[0] STOP[0]
SLAVE[0] PAOIV[O]
Vo set _l\l DER_CK Ll . J{F
! 1~ ! > 12CTF[0]
> | Master [ <d—>12CER[0]
| ‘
| Slave —>MACTF[0]
| —>SACTF[0]
: RDB[7:0] — RDBF[0]
. ! —>RWF[0]
Time-out | ToBO[7:0] | <¢—DFF[O]
DI2C[2:O]? I2CINT[0] —» —— :ég;[Fo[?]
I2CTLT[3:0] |ZCER[O]4’3 ' —>ARBF[0]
ENI2CTO)—  TTTTTTTTTTTTTTTTooes

4-20 12C H1EE

-
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5. FhasE5E

“~’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

HYGON

HYCON TECHNOLOGY

IAddres]  Name Bit7 | Bite | 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 kR K kK Ok
001h POINCO Contents of FSRO to address data memoryvalue of FSRO post-incrementg] xxxx xxxx | uuuu uuuu *ORR KRk K K
002h PODECO Contents of FSRO to address data memoryvalue of FSRO post-decrementf| xxxx xxxx | uuuu uuuu AAAS SRR
003h PRINCO Contents of FSRO to address data memoryvalue of FSRO pre-incrementeg| xxxx xxxx | uuuu uuuu kR K Kk K kX
004h PLUSWO |Contents of FSRO to address data memoryvalue of FSRO offset by W XXXX XXXX | uuuu uuuu KRR KR K kK
005h INDF1 Contents of FSR1 to address data memoryvalue of FSR1 not changed XXXX XXXX | uuuu uuuu *ORR KRk K K
006h POINC1 Contents of FSR1 to address data memoryvalue of FSR1 post-incrementg| xxxx xxxx | uuuu uuuu AAAS AR
007h PODEC1 |[Contents of FSR1 to address data memoryvalue of FSR1 post-decrementy| xxxx xxxx | uuuu uuuu kR KKk K kX
008h PRINC1 Contents of FSR1 to address data memoryvalue of FSR1 pre-incrementeg| xxxx xxxx | uuuu uuuu KRR KR K kX
00%h PLUSW1 |Contents of FSR1 to address data memoryvalue of FSR1 offset by W XXXX XXXX | uuuu uuuu *ORR KRk K K
00Ah INDF2 Contents of FSR2 to address data memoryvalue of FSR2 not changed XXXX XXXX | uuuu uuuu AAAS AR
00Bh POINC2 Contents of FSR2 to address data memoryvalue of FSR2 post-incrementg| xxxx Xxxx | uuuu uuuu rOR KK K kX
00Ch PODEC2 [Contents of FSR2 to address data memoryvalue of FSR2 post-decrementf| xxxx xxxx | uuuu uuuu KRRk K kK
00Dh PRINC2 Contents of FSR2 to address data memoryvalue of FSR2 pre-incrementeg| xxxx xxxx | uuuu uuuu HORRK R KR X
00Eh PLUSW2 Contents of FSR2 to address data memoryvalue of FSR2 offset by W XXXX XXXX | uuuu uuuu AR SRR
00Fh ESROH R | R | - | - | - | - | FSRO[9:8] |f ...... XX | . uu -7
010h FSROL Indirect Data Memory Address Pointer 0 Low Byte,FSRO[7:0] XXXX XXXX | uuuu uuuu i
0ith FSR1H - - T - 1T - T -1 -1 Fsrues | ... xx | uu SN
012h FSR1L Indirect Data Memory Address Pointer O Low Byte,FSR1[7:0] XXXX XXXX | uuuu uuuu kR K Kk K K X
013h ESR2H R | R | - | - | - | - | FSR2[9:8] |f ...... XX | . uu - et
014h FSR2L Indirect Data Memory Address Pointer 0 Low Byte,FSR2[7:0] XXXX XXXX | uuuu uuuu i
016h TOSH - - T TOS[12:8] LXO0XX | ..U uuuu -mm R R
017h TOSL Top-of-Stack Low Byte (TOS<7:0>) XXXX XXXX | uuuu uuuu KKK KK Kk
018h SKCN SKFL | SKUN | SKOV - | SKPRT[3:0] 000. 0000] u$$. $$$$ rw0,rw0,rwo,- ** * *
01Ah PCLATH - - - PC[12:8] ...0 0000 | ...0 0000 *RR R X K K
01Bh PCLATL PC Low Byte for PC<7:0> 0000 0000] 0000 0000 KK KKK K Kk
01Dh | TBLPTRH I TBLPTR[12:8] XXX | ..U uuuu -m KRR K
01Eh TBLPTRL |Program Memory Table Pointer Low Byte (TBLPTR<7:0>) XXXX XXXX | uuuu uuuu K KKk K K X
01Fh TBLDH Program Memory Table Latch High Byte XXXX XXXX | uuuu uuuu FEERFE
020h TBLDL Program Memory Table Latch Low Byte XXXX XXXX | uuuu uuuu FEEEREEE
021h PRODH Product Register of Multiply High Byte XXX XXXX | uuuu uuuu HR KKK K K K
022h PRODL Product Register of Multiply Low Byte XXXX XXXX | uuuu uuuu KRR
023h INTEO GIE |TA1CIE| ADIE | WDTIE| TB1lIE ElIE EOIE ({0000 0000} Ouuu uuuu KRR KR K kK
024h INTE1 TALIE | SPIIE TXIE RCIE [I2CERIE]| [2CIE E3IE E2IE ][0000 0000 uuuu uuuu KRR KK KK
025h INTE2 - - - - TX2IE | RC2IE - BOR2IE|[0000 0000] uuuu uuuu KKK K K
026h INTFO - TAL1CIF| ADIF | WDTIF| TBI1IF - E1IF EOIF |.000 0000] .uuu uuuu ;KKK K K K
027h INTF1 TALIF | SPIF | TXIF RCIF |I2CERIF| 12CIF | E3IF E2IF ]|0000 0000] uuuu uuuu T
028h INTF2 - - - - TX2IF | RC2IF - |BOR2IF{[0000 0000 uuuu uuuu XK Kk ok
029h WREG Working Register XXXX XXXX | uuuu uuuu KRR R
02Ah BSRCN - - - - - - BSR[1:0] || ...... XX | ... uu B Tt
02Bh MSTAT - - - C DC N oV z L XO0XX | ..U uuuu e
02Ch PSTAT BOR PD TO IDL RST | SKERR |BOR2LV|GCRstIH[$000 $000| uu$u u$uu | rwo,rw0,r0,ro rwo,mo,r,iw0
02Eh BIECN 1 - - ENBVD| VPPHV| ENBCP | BIEWR | BIERD [[1.00 $000| 1.00 $uuu rl,-**rxx**
02Fh BIEARH ENBIE - 1 1 1 1 1 1 0.XX XXXX | u.uu uuuu e
030h BIEARL BIE Address Register as BIEAL[5:0] XXXX XXXX | uuuu uuuu *R KK K K K
031h BIEDRH |BIE High Byte Data Register XXXX XXXX | uuuu uuuu FEEEREEE
032h BIEDRL BIE Low Byte Data Register XXXX XXXX | uuuu uuuu KK R K K
033h PWRCN ENBGR| LDOC[2:0] LDOM[1:0] | ENLDO | CSFON||0000 0000| uuuu u0Ou * xR * wr0,wr0,*
034h OSCCNO OSCSJ1:0] DHSJ[1:0] DMS[2:0] cuUPS |[000o 0000] uuuu uuuu kK kK x
035h OSCCN1 CCOPT| LCPS DADCJ1:0] DTMBJ[1:0] | TMBS | LCDS ||0000 0000} uuuu uuu. FRERR KX -
036h OSCCN2 DLCD[1:0] ENXT | XTS[1:0] | HAOM[1:0] ENHAOI|0000 000 uuuu uuul KRR
037h CSFCNO SKRST HAOTR[6:0] A
038h [ CSFCN1 [ENSDRV[ - - BOR_TH[2:0] | BoRrs [ENBOR{| ...0 0011 | uuuu uuuu Sy R R
039h WDTCN ENBZ BZS DBZ[1:0] |ENWDT| DWDTI[2:0] 0000 0000| uuuu $000 LTl A Mt

& 5-1 HETMERRSIR
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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

Addresy  Name Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 [ Bit1 | Bit0 || ARST IRST RIW
03Ah AD1H ADC1 conversion high byte data register ..00 0000 ..uu uuuu il
03Bh AD1IM ADC1 conversion middle byte data register 0000 0000| uuuu uuuu *EERRREE
03Ch AD1L ADC1 conversion low byte data register 0000 0000| uuuu uuuu AR AR
03Dh ADICNO ENAD1 - OSR[3:0] | CMFR [[0..0 0000 uuu. uuuu kKK K kK
03Eh ADICN1 - - VREGN| PGAGNI1:0] | ADGN][2:0] XXXX XXXX | uuuu uuuu KRER R KR K
03Fh AD1CN2 INIS1 - - - DCSET[3:0] XXXX XXXX | uuuu uuuu KRR KR KK
040h ADICN3 INP[3:0] INN[3:0] X0 00K | uuuu uuuu XK KK KK K
041h AD1CN4 VRH[1:0] VRLJ[1:0] INX[1:0] VRIS INIS {0000 0000] uuuu uuuu KK R R R K
042h ADI1CN5 ENACM - VCMS | LDOPL - | - ENTPS | TPSCH||0000 0000 uuuu uuuu kKK X K
043h LVDCN - - PWRS LVDS[3:0] LVDO |{0000 0000] uuuu uuuu kKRR K kK
044h TMA1CN ENTMAYTMACL] TMAS1 DTMA1[2:0] | - - 0000 00.0| uOuu uu.u WL x K ox ok
045h TMA1R TMAL counter Register 0000 0000} uuuu uuuu | rWo,rw0,rwo,rwo rwo,rwo,rwo,rwo
046h TMA1C TMALC counter Register 0000 0000} uuuu uuuu | rWo,rwo,rwo,rwo rwo,rwo,rwo,rwo
047h TB1Flag PWM7A| PWMG6A PWM5A| PWM4A| PWM3A|PWM2A| PWM1A||.000 0000{ .uuu uuuu - e
048h TB1CNO ENTB1 TB1M[1:0] TB1RT[1:0] TB1CL [PWMO1{PWMOQ|0000 0000 uuuu uOuu il VA Ml
049h TB1CN1 PA1IV PWMA1[2:0] | PAOIV PWMAO[2:0] 0000 0000| uuuu uuuu KRR R kR
04Ah TB1RH TimerB1 counter Register [15:8] XXXX XXXX | uuuu uuuu [AAASAAAS
04Bh TB1RL TimerB1 counter Register [7:0] XXXX XXXX | uuuu uuuu oL
04Ch TB1COH TimerB1 counter Condition Register [15:8] XXXX XXXX | uuuu uuuu KRR
04Dh TB1COL TimerB1 counter Condition Register [7:0] XXXX XXXX | uuuu uuuu AR SRR
04Eh TB1C1H TimerB1 counter Condition Register [15:8] XXXX XXXX | uuuu uuuu KR KRk k
04Fh TB1C1L TimerB1 counter Condition Register [7:0] XXXX XXXX | uuuu uuuu KRKE R KRR
050h TB1C2H TimerB1 counter Condition Register [15:8] XXXX XXXX | uuuu uuuu KRR KKK
051h TB1C2L TimerB1 counter Condition Register [7:0] XXXX XXXX | uuuu uuuu kR KRk k%
052h TC1CNO - TC1S[1:0] - - - - - 0000 0000| uuuu uuuu uuuu uuuu
053h PT1 PT1.7 | PT1.6 | PT1.5 | PT1.4 | PT1.3 | PT1.2 | PT1.1 | PT1.0 || xxxx xxxx | uuuu uuuu kKR K K K
054h TRISC1 TC1.7 | TC1.6 | TC15 | TC1.4 | TC1.3 | TC1.2 | TC1.1 | TC1.0 [[oO00 0000 uuuu uuuu kKK ok *
055h PT1DA DA1.7 | DA1.6 | DA1.5 | DAl1.4 | DA1.3 | DA1.2 | DA1.1 | DA1.0 ||0000 0000 uuuu uuuu KKK R R R K
056h PT1PU PU1.7 | PU1.6 | PU15 | PUl1.4 | PU1.3 | PU1l.2 | PU1.1 | PU1.0 |0000 0000] uuuu uuuu kKR K X K
057h PT1IM1 - - - - INTEG1[1:0] INTEGO[1:0] {0000 0000| uuuu uuuu *R KRR
058h PT1INT INTEG7|INTEG6|INTEG5|INTEG4|INTEG3| INTEG2 - - 0000 0000} uuuu uuuu KRKRR R K
059h PT1INTE INTEL.7[INTEL.6[INTEL.5(INTEL.4 - - - - 0000 0000] uuuu uuuu kR KRR X K
05Ah PT1INTF INTFL.7[INTF1.6/ INTF1.5|INTF1.4 - - - - 0000 0000] uuuu uuuu kR KRk K K K
05Bh PT2 - - - - PT2.3 | PT2.2 | PT2.1 | PT2.0 || Xxxx XXX | uuuu uuuu HRKRR R R K
05Ch TRISC2 - - - - TC2.3 | TC2.2 | TC2.1 | TC2.0 |[0000 0000 uuuu uuuu kR KRR K X K
05Dh PT2DA - - - - DA2.3 | DA2.2 | DA2.1 | DA2.0 |(0000 0000} uuuu uuuu kR KRk K x *
05Eh PT2PU - - - - PU2.3 | PU2.2 | PU2.1 | PU2.0 ||0000 0000} uuuu uuuu A
05Fh PT2INT - - - - INTG2.3|INTG2.2[INTG2.1{INTG2.0{0000 0000] uuuu uuuu kKR K K kK
060h | PT2INTE - - - - |inTE2.3[INTE2.2[INTE2.1] INTE2.0[|0000 0000] Uuuu UUUY
061h PT2INTF - - - - INTF2.3] INTF2.2| INTF2.1| INTF2.0[f0000 0000| uuuu uuuu A
062h PT6 PT6.7 | PT6.6 | PT6.5 | PT6.4 | PT6.3 | PT6.2 | PT6.1 | PT6.0 || xxxx xxxx | uuuu uuuu kKRR K X %
063h TRISC6 TC6.7 | TC6.6 | TC6.5 | TC6.4 | TC6.3 | TC6.2 | TC6.1 | TC6.0 [[0O00 0000 uuuU UUUU kKKK K X K
064h PT6DA DA6.7 | DA6.6 | DA6.5 | DA6.4 | DA6.3 | DA6.2 | DA6.1 | DA6.0 ||0000 0000 uuuu uuuu KRR R R
065h PT6PU PU6.7 | PU6.6 | PU6.5 | PU6.4 | PU6.3 | PU6.2 | PU6.1 | PU6.0 ||0000 0000] uuuu uuuu kR KRR K X K
066h PT7 PT7.7 | PT7.6 | PT7.5 | PT7.4 | PT7.3 | PT7.2 | PT7.1 | PT7.0 || xxxx xxxx | uuuu uuuu kR KRR K
067h TRISC7 TC7.7 | TC7.6 | TC7.5 | TC7.4 | TC7.3 | TC7.2 | TC7.1 | TC7.0 [{0000 0000 uuuu uuuu kR KRk K X K
068h PT7DA DA7.7 | DA7.6 | DA7.5 | DA7.4 | DA7.3 | DA7.2 | DA7.1 | DA7.0 ||0000 0000] uuuu uuuu kKR K X K
069h PT7PU PU7.7 | PU7.6 | PU7.5 | PU7.4 | PU7.3 | PU7.2 | PU7.1 | PU7.0 ||0000 0000] uuuu uuuu kKR K X K
06Ah PT8 - - - - - - PT8.1 | PT8.0 || xxxx XXxx | uuuu uuuu AR AR
06Bh TRISCS8 - - - - - - TC8.1 | TC8.0 [|0000 0000} uuuu uuuu *EERRREE
06Ch PT8DA - - - - - - DA8.1 | DA8.0 [[0000 0000 uuuu uuuu kKR K K X K
06Dh PT8PU - - - - - - PU8.1 | PU8.O [|0000 0000| uuuu uuuu KRR

& 5-2 BUETFERRTIR(ER)
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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,".” d bit,“x’ 1,“u”unchanged,“d”depends on condition
JAddres9 Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ARST IRST R/W

071h CFGO - - - - - GCRst | ENI2CT| ENI2C 0000 0000] .....uuu B
072h ACTO SLAVE - - I2CER | START| STOP | I2CINT | ACK [(0000 0000 uuuu uuuu FEE R
073h STAO MACTF| SACTF| RDBF | RWF DFF | ACKF | GCF | ARBF |0001 0000] uuuu uuuu FE R R X
074h CRGO CRG[7:0] 0000 0000| uuuu uuuu K Kk Xk
075h TOCO I12CTF | DI2C[2:0] | I12CTLT[3:0] 0000 0000 uuuu uuuu WAAARASA
076h RDBO RDBI[7:1] RDBI0] || xxxx xxxx | uuuu uuuu kK kK ok
077h TDBO TDBO[7:1] TDBO[O]]| xxxx xxxx | uuuu uuuu * kK Kk Kk
078h SIDO SIDO[7:1], The corresponding address of the 7-bit mode [SIDOV[0]{0000 0000 uuuu uuuu R R KR KK
07% UROCN ENSP | ENTX TX9 TX9D |PARITY - - WUE |[0000 0..0| uuuu u..u K
07Ah UROSTA - RC9D | PERR | FERR | OERR | RCIDL | TRMT |[ABDOVH|.000 0010| .uuu uuuu -nnrrrr,rwo
07Bh BAOCN - - - - ENCR | RC9 |ENADD|ENABD]|| .... 0000 | ....uuuu -ymymym KRR
07Ch BGORH - - - Baud Rate Generator Register High Byte LLXOXXXX | ..U uuuu R
07Dh BGORL Baud Rate Generator Register Low Byte XXXX XXXX | uuuu uuuu kK KK K K
07Eh TXOR UART Transmit Register XXXX XXXX | uuuu uuuu KRR KRR R X
07Fh RCOREG |UART Receive Register 0 00 | uuuu uuuu FELEE LT
180h LCDCN1 ENLCP LCDV[2:0] ENLB |SELPCLK] - LCDPU([0000 00.0] uuuu uu.u *RK KK KK %
181h LCDCN2 - - - | - - - LCDBL| LCI [|000000..| uuuu uu.. ERK Kk
182h LCDCN3 SCM3[1:0] SCM2[1:0] SCM1[1:0] SCMO[1:0]  [[1111 1111 uuuu uuuu e
183h LCDCN4 - - I - | - ]sscis]ssciaft111 1111 uuuu uuuu KRR KKK
185h LCDCNG6 SSG5[1:0 SSG4[1:0 SSG3[1:0] SSGO02[1:0] ||1111 111Y uuuu uuuu *RE KK K% %
186h LCDCN7 SSGY[1:0] SSG8[1:0] SSG7[1:0] SSG6[1:0] 1111 1111 uuuu uuuu *RE KK KK %
187h LCDCN8 SSG13[1:0] SSG12[1:0] SSG11[1:0] SSG10[1:0] ||1111 111Y uuuu uuuu *RE KK K% %
188h LCDO LCD SEG3[4:7] data LCD SEG2[3:0] data XXXX XXXX | uuuu uuuu A
189h LCD1 LCD SEG5[4:7] data LCD SEG4[3:0] data XXXX XXXX | uuuu uuuu rR KK K K
18Ah LCD2 LCD SEG7[4:7] data LCD SEG6[3:0] data XXXX XXXX | uuuu uuuu KR KR K R K K
18Bh LCD3 LCD SEG9[4:7] data LCD SEG8[3:0] data XXXX XXXX | uuuu uuuu KRRk K
18Ch LCD4 LCD SEG11[4:7] data LCD SEG10[3:0] data XXXX XXXX | uuuu uuuu KRR R KX
18Dh LCD5 LCD SEG13[4:7] data LCD SEG12[3:0] data XXXX XXXX | uuuu uuuu KRR R K X
18Eh LCD6 LCD SEG15[4:7] data LCD SEG14[3:0] data XXXX XXXX | uuuu uuuu KRR Rk X

080h ~ OFFh SRAM as 128Byte Uuuu uuuyl uuUU uuuu KRR KRR KX

100h ~ 17Fh SRAM as 128Byte ||uuuu uuuyl uuuu uuuu KRR R R X
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6. B

Absolute Maximum Ratings :

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

Voltage applied at VDD t0 VS S ... ... i e e e -0.2V t0 6.0
\%

Voltage applied to any pin ... ... i e e e -0.2VtoVDD +0.3V
Voltage applied to RST/VPP pin . ... . ittt ae s na e annrannens -0.2Vto 875V
Diode current at any device terminal . . ... ... +2 mA
Storage temperature, Tstg: (unprogrammed device) ... ............cciiiimnnnnnn. -55°C to 125°C
(Programmed GeVICE) . . .. u ittt et e e e e et ae e e aa e a e -40°C to 85°C
Total power diSSipation. . .. .. . e 0.5w
Maximum output current sink by any O pin. . ... ... 20mA

6.1. Recommended operating conditions
TA = -40°C ~ 85°C,unless otherwise noted

Sym. Parameter Test Conditions Min. Typ. Max. unit

All digital peripherals and CPU

VDD | Supply Voltage VDD = 2.0V~5.5V, Frequency<=9.6Mhz, 2.0 55
VDD = 3.6V~5.5V, Frequency<=16Mhz, \V/

VDDA | Supply Voltage Analog peripherals 2.4 4.5

VSS | Supply Voltage 0 0
Watch crystal XTS[1:0]=0x 32768
Ceramic VDD = 2.2V~5.5V, | XTS[1:0]=10 | 450K 4M
External resonator, ENXT[0]=1

XTS[1:0]=11 1M 8M

XT Oscillator Crystal Hz

Frequency Ceramic
VDD = 3.6V~5.5V,
resonator, XTS[1:0]=11 | 450K 16M
ENXT[0]=1
Crystal
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TA = 25°C,vDD = 3.0V,unless otherwise noted

Sym. Parameter Test Conditions Min. Typ. Max. unit
ENHAO[0]=1,
-20%  1.843 +20% | MHz
HAOMJ1:0]=00
ENHAO[0]=1,
-20%  3.686 +20% | MHz
High Speed Oscillator HAOM[1:0]=01
HAO
frequency ENHAO[0]-1,
-20%  7.834 +20% | MHz
HAOM[1:0]=11
After Frequency Trim by
) -2% +2% MHz
Writer
Low Power Oscillator VDD supply voltage be
LPO -20% 145 +20% | KHz
frequency enable LPO
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HAO Drift vs. VDD LPO Drift vs. VDD
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Figure 6.2-1 HAO vs. VDD Figure 6.2-2 LPO vs. VDD
LPO Drift vs. Temperature 1.834M HAO Drift vs. Temperature
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Figure 6.2-3 LPO vs. Temperature Figure 6.2-4 HAO(1.834MHz) vs. Temperature
3.686M HAO Drift vs. Temperature 7.834M HAO Drift vs, Temperature
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Figure 6.2-5 HAO(3.686MHz) vs. Temperature Figure 6.2-6 HAO(7.834MHz) vs. Temperature

6.3. Supply current into VDD excluding peripherals current

TA = 25°C,VDD = 3.0V,0SC_LPO = 14.5KHz, BOR2 OFF, unless otherwise noted
Sym. Parameter Test Conditions Min. | Typ. | Max. unit
OSC_CY = off, OSC_HAO = 7.834MHz,

lam1 | Active mode 1 600 1000 uA
CPU_CK = 7.834MHz

OSC_CY = off, OSC_HAO =3.686MHz,
lam2 | Active mode 2 320 650 uA
CPU_CK = 3.686MHz

OSC_CY = off, OSC_HAO = 1.843MHz,

lamz | Active mode 3 280 500 uA
CPU_CK =1.843MHz
lams | Active mode 4 | OSC_CY = off, OSC_HAO = 1.843MHz, 220 350 uA
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CPU_CK =1.843MHz/2
OSC_CY = off, OSC_HAO=off, CPU_CK =

ILp1 Low Power 1 2 5 UuA
LPO
OSC_CY = off, OSC_HAO=off, CPU_CK =

ILp2 Low Power 2 0.5 1.5 UuA
LPO, Idle state
OSC_CY = off, OSC_HAO=off, CPU_CK =

ILp3 Low Power 3 0.2 1.0 uA
off, Sleep state
OSC_CY = 32768, OSC_HAO = off,

ILP4 Low Power 4 3.59 uA
CPU_CK = 32768, Idle state
OSC_CY = 32768, OSC_HAO = off,

ILps Low Power 5 1.54 UA
CPU_CK = off, Sleep state

OSC_CY : External Oscillator frequency.
OSC_HAO : Internal High Accuracy Oscillator frequency.
CPU_CK : CPU core work frequency.

TA = 25°C,VDD = 5.5V,0SC_LPO = 14.5KHz, , BOR2 OFF, unless otherwise noted

Sym. | Parameter Test Conditions Min. | Typ. | Max. unit

OSC_CY = off, OSC_HAO = 7.834MHz,

lam1 | Active mode 1 1200 1800 uA
CPU_CK =7.834MHz
OSC_CY = off, OSC_HAO =3.686MHz,

lam2 | Active mode 2 720 1200 uA
CPU_CK = 3.686MHz
OSC_CY = off, OSC_HAO = 1.843MHz,

lam3 | Active mode 3 500 1000 uA
CPU_CK =1.843MHz
OSC_CY = off, OSC_HAO = 1.843MHz,

lama | Active mode 4 400 800 uA
CPU_CK =1.843MHz/2
OSC_CY = off, OSC_HAO = off, CPU_CK =

ILp1 Low Power 1 4 10 UA
LPO
OSC_CY = off, OSC_HAO=o0ff, CPU_CK =

ILp2 Low Power 2 1 3 UA
LPO, Idle state
OSC_CY = off, OSC_HAO=o0ff, CPU_CK =

Itpz | Low Power 3 0.3 2 uA
off, Sleep state
OSC_CY = 32768, OSC_HAO = off,

Itpa | Low Power 4 8.58 uA
CPU_CK = 32768, Idle state
OSC_CY = 32768, OSC_HAO = off,

ILps Low Power 5 4.33 UA
CPU_CK = off, Sleep state
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Figure 6.3-7 I p3 vs. VDD
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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
Vin | High-Level input voltage 0.7*vDD
Y
Vi | Low-Level input voltage 0.3*vDD
Vhys | Input Voltage hysteresis(ViH - ViL) 0.3*vDD Y,
ke | Leakage Current 0.1 UA
Reu | Port pull high resistance 60 kQ
Output voltage and current and frequency
) VDD<4V, lon=10mA, VDD -0.4
Vou | High-level output voltage
VDD>=4V, lon=15mA, VDD -0.4
Y
VDD<4V, lo.=-10mA VSS +0.3
VoL | Low-level output voltage
VDD>=4V, lo.=-15mA VSS +0.3
Vou VS. lon VoL VS. loL
6.0 0.45
0.40 —
<590 — S 035
%4-0 VDD=3.0V % 822 /
S30 — ——VDD=5.0V S 020 //
220 Z 812 = VDD=3.0V
H 3 005 = —VDD=5.0V
e 000
0.0 T T T T T T T | -0.05
0 5 10 15 20 25 30 35 0 -5 -10 -15 -20 -25 -30 -35
1/0 port Loading (mA) 1/0 port Loading (mA)
Figure 6.4-1 Vou VS. lon Figure 6.4-2 V\u/V_ vs. VDD
ViV iLvs. VDD
3.50
3.00
2
o 2.50
g -
5 2.00
2&1.50 // VIH
£ —VIL
1.00 ——
0.50 T
22 3 5.5
VDD(V)

Figure 6.4-3 Vg, Vs. lo.
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6.5. Reset(Brownout, 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, t¢-Lvr1 2 us
VDD Start Voltage to accepted reset internally (L=>H),Vhys1 | 1.15 1.48 1.75 \Y

BOR1 BOR1 current, Isor1 0.2 0.5 UA
Temperature Drift 30 %
Pulse length needed to accepted reset internally, t¢-Lvr2 2 us

000b | 1.56 1.70 1.84
001b | 1.82 1.98 2.14
010b | 2.02 2.20 2.38

VDD Start Voltage to accepted reset internally 011b | 227 > 47 > 67
(L=>H),Vhysz, 1006 : . : vV
and BOR_TH[2:0]: 2.48 2.70 2.92

101b | 2.73 2.97 3.21
110b | 3.24 3.60 3.96

111b | 3.56 3.95 4.35
BOR2 000b | 1.53 1.66 1.79
001b | 1.78 1.93 2.08

. 010b | 1.98 2.15 2.32
VDD Start Voltage to accepted reset internally 011b | 223 > 42 561

(H=2L),Vivre, v
and BOR_TH[2:0]: 100b | 2.44 2.65 2.86

101b | 2.69 2.92 3.15
110b | 3.19 3.54 3.89
111b | 3.50 3.89 4.28

Hysteresis, Vhysz-Lvr2 25 60 90 mV
BOR2 current, Isorz 10 15 UA
Temperature Drift 3 5 %
Pulse length needed as RST/VPP pin to accepted reset 2 us
internally, td-rst

RST Input Voltage to accepted reset voltage 1.1 vV
Reset release voltage 2 \%
Operation current, lovp 10 uA
External input voltage to compare reference voltage 1.15 1.2 1.25 V
Compare reference voltage . . ppm/
temperature drift TA=-40°C ~85°C 50 °C
Detect VDD voltage rang by user option, VSVS 40
VLDS[3:0]=1110b '
Detect VDD voltage rang by user option, VSVS 36
VLDS[3:0]=1101b '
Detect VDD voltage rang by user option, VSVS 33
VLDS[3:0]=1100b '
Detect VDD voltage rang by user option, VSVS 3.0

LVD | VLDS[3:0]=1011b '
Detect VDD voltage rang by user option, VSVS 29 01

VLDS[3:0]=1010b -0.1V Y

Detect VDD voltage rang by user option, VSVS 28 v
VLDS[3:0]=1001b ]

Detect VDD voltage rang by user option, VSVS 27
VLDSJ[3:0]=1000b '

Detect VDD voltage rang by user option, VSVS 26
VLDS[3:0]=0111b )

Detect VDD voltage rang by user option, VSVS o5
VLDS[3:0]=0110b ]

Detect VDD voltage rang by user option, VSVS 2.4
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VLDS[3:0]=0101b

VLDS[3:0]=0100b

Detect VDD voltage rang by user option, VSVS

2.3

VLDS[3:0]=0011b

Detect VDD voltage rang by user option, VSVS

2.2

VLDS[3:0]=0010b

Detect VDD voltage rang by user option, VSVS

2.1

VLDS[3:0]=0001b

Detect VDD voltage rang by user option, VSVS

2.0

BOR1/BOR2 : Brownout Reset 1/2

LVR : Low Voltage Reset of BOR
LVD : Low Voltage Detect
RST : External Reset pin
BOR vs. Temperature BOR2 vs. Temperature
2 178
1.9
1.8 ——VLVR 176
17 \
Si6l — S17 —_—
% 15 T~ % 17—
% e \ % \ —VLVR
13 T~ > 17 ——VHYS
1.2 \
: 1.68
1.1
1 ‘ : : : ; ; : : ‘ 166
40 20 0 20 40 60 80 100 120 2 3 4 5 6 7 8 9
TA(C) TA(T)
Figure 6.5-1 BOR vs. Temperature Figure 6.5-2 BOR2 vs. Temperature
Vrst=VDD)| —
BOR2 (L—>H)
BOR2 (H—L)
BOR1 VLVR
VHYS-R T
BORL - 2 Start VRsT
=0.3xVDD)| / T
trst ta-LvR rRSTtl
— I — K—tarsT — K
oceur z - z occur
Reset stage -g —g Reset state|
no occur

Figure 6.5-2 BOR 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, lyppa IL= 0mA LDOC[2:0]=000b 20 uA
LDOC [2:0]=000b 2.4 Vv
LDOC [2:0]=001b 2.6 Vv
LDOC [2:0]=010b 2.9 Vv
Select VDDA output IL=0.1mA,
LDOC [2:0]=011b | -5% 3.3 +5% \Y
voltage VDD2VDDA+0.25V
LDOC [2:0]=100b 3.6 \Y
VDDA LDOC [2:0]=101b 4.0 \%
LDOC [2:0]=110b 4.5 \Y
Dropout voltage IL =10mA LDOC [2:0]=000b 250 mvV
LDOC
Temperature drift [2:0]=000b TA=-40°C~85°C 50 PPM/°C
IL=0.1mA
VDD Voltage drift LDOC [2:0]=000b VDD=2.2V~5.5V +0.2 %IV
operation current, lviz ENAD1[0]=1b, ENV12 [0]=1b 50 UA
Internal Analog Common Mode
IL = 0uA 1.1 1.2 1.3 Y
V12 Voltage ,Vacu=V12
) ENAD1[0]=1b, TA=-40°C~85°C,
Temperature drift 50 PPM/°C
ENV12 [0]=1b
VDDA : Adjust Voltage Regulator

VDDA(LDOC[2:0]=000b) vs. VDD VDDA(LDOC[2:0]=010b) vs. VDD
2.4055 2.901

2.405 — 2.900 T~

2.900
~ 2.4045 \ E /
e 2.899

= -

2 2404 g / —IL=10uA

G / ——IL=10uA £2.899 7

> 2.4035 >, a0s

2.403 2.898
2.4025 ‘ ; ; ; : ; ) 2.897 ‘ . ; ; :
5.5 5.0 45 4.0 35 3.0 25 55 5.0 45 4.0 35 3.0
VDD (V) VDD (V)
Figure 6.6-1 VDDA(000b) vs. VDD Figure 6.6-2 VDDA(010b) vs. VDD
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VDDA(LDOC[2:0]=110b) vs. VDD VDDA(LDOC[2:0]=000b} vs. Temperature
4.498 2.408
"\ 2.406
4.496 P
S 4404 \ £ 2.402
—— IL=10uA
% 4.492 ! :,"* 2.4 \
S \ b ——VDD=5V,[b=]0uA
S 4490 S 2398 N
2.396
4.438 2304
4.436 . . | 2,392 ‘ ‘ : ‘ ‘ : ‘ ‘ :
55 5.0 45 40 -20 0 20 40 60 80 100 120
VDD (V) TA(C)
Figure 6.6-3 VDDA(110b) vs. VDD Figure 6.6-4 VDDA(000b) vs. Temperature
VDDA(LDOCI[2:0]=010b) vs. Temperature VDDA(LDOC[2:0]=110b) vs. Temperature
2.898 4.99
2.896 T
5304 // \\ 4.985 / \
523892

=) 7 \
o 289
52.388 \

. N

Voltage (V)
s
o P
f(s] ~! f(s]
~ [4,] [==]

S5 —VDD=5V,IL=10uA N ——VDD=5V,IL=10uA
2.884
4.965
2882
238 : : 4.96 : : : : : : : : ‘
40 20 0 20 40 60 80 100 120 40 -20 0 20 40 60 80 100 120
TA(TC) TA(TC)
Figure 6.6-5 VDDA(010b) vs. Temperature Figure 6.6-6 VDDA(110b) vs. Temperature
VDDA vs. Load current
2.450
_ 2430
2
(7]
g}, 2.410
G \
=
T 2390
[=]
o
> 2370
——VDD=3V,VDDA=2.4V mode.
2.350
0 5 10 15 20
Load current{mA)
Figure 6.6-7 VDDA vs. Load current
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6.7. LCD
TA = 25°C,VDD = 3.3V, CVLCD =4.7uF,unless otherwise noted.
Sym. Parameter Test Conditions Min. | Typ. | Max. unit
Operation supply current with output ENLCP[0]=1
ILcp VDD = 3.0V 5 uA
buffer.(all segment turn on, No load)
) ENLCP
Supply Voltage at VLCD pin 2.4 5 \%
[0]=0
VDD = 3.3V, LCDV[2:0]=111b -10% 2.45 +10%
ENLCP [0]=1 LCDV[2:0]=110b -10% 2.70 +10%
CVLCD LCDV[2:0]=101b | -10% 2.85 +10%
=4.7uF LCDV[2:0]=100b | -10% 3.10 +10%
Embedded Charge Pump LCDV[2:0]=011b | -10% 3.30 +10% v
output voltage at VLCD pin LCDV[2:0]=010b | -10% 4.10 +10%
LCDV[2:0]=001b
-10% 455 +10%
VLCD (VDD>2.4V mode)
LCDV[2:0]=000b
-10% 5.1 +10%
(VDD>2.75V)
ENLCP [0]=1, CVLCD
=4.7uF,
LCDV[2:0]>010b,vDD=2.2V
VDD Voltage drift ~ 5.5V, 4 %/
LCDV[2:0]=001b,VDD>2.4V,
LCDV[2:0]=000b,vDD>2.75
Vi
ZLcb Output impedance with LCD buffer fiep =128Hz,VLCD=3.05V 10 kQ
VLCD(LCDV=100b) vs. VDD VLCD(LCDV=010b) vs. VDD
3.400 4.500
3.300 4.400
— | | i
ga.mo §4.100
S 3.000 S 4.000
§ 2,900 § 3.900
S 2.800 s 2'?88
2700 3.600
2.600 T T T — 3.500 — T T T —

Figure6.7-1 VLCD(LCDV=100b) vs. VDD
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5.500

VLCD(LCDV=000b) vs. VDD

5.400

~5.300

© 5.200
©

25100

o
> 5.000

[=]
O 4.900
-
> 4.800

4.700

4.600

™~
o

@ @ 9 — o MW~
[ VI S T B T B
D

VDD (V)

9 T O n N0 =00
M+ F + F F 0 0w

Figure6.7-3 VLCD(LCDV=000b) vs. VDD
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6.8. SD18, Power Supply and recommended operating conditions
TA = 25°C,VDD = 3.0V, VDDA=2.4V,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. Max. unit
Vspis | Supply Voltage at VDDA | ENLDO[0]=0 24 55 Y,
. Modulator sample frequency, ADC_CK 115 460 KHz
SD18
Over Sample Ratio, OSR 64 16384
Operation supply GAIN =186,
| sp1s _ ENAD1 [0]=1 260 uA
current without PGA ADC_CK=460KHz

6.8.1. PGA, Power Supply and recommended operating conditions
TA = 25°C,VDD = 3.0V, VDDA=2.4V,unless otherwise noted

Sym. Parameter Test Conditions Min | Typ. | Max. unit
Veea | Supply Voltage at VDDA ENLDO [0]=0 2.4 55 Y,

| rca | Operation supply current PGAGN[1:0]=<11> 400 uA
Grea | Gain temperature drift TA=-40°C~ 85°C | GAIN=128 15 ppm/°C
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6.8.2. SD18,performance
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TA = 25°C,VDD = 3.6V, VDDA=2.4V,Vvr= Al2(short to VDDA)/2
GAIN=16 with PGA=8,fsp1s=460KHz,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
INL Integral Nonlinearity(INL) | VDDA=2.4V,VVR=Al2/2, ASI=+450mV $0.003  :0.01 | %FSR
No Missing Codes3 ADC_CK=460KHz,0SR[3:0]=0000b 23 Bits
ppm/
Gspig | Temperature drift Gain x16 TA = -40°C~ 85°C 10 o
Offset error of Full Scale Rang
input voltage range with Chopper Gain=2 1 %FSR
without PGA
AAI=0V
GAIN=1 2
AVR=1.2V
Eos Offset temperature drift with GAIN=2 1
DCSET[3:0]=<0000>
chopper without PGA GAIN=4 0.5
*AAl is external short uVv/°C
GAIN=16 0.15
Offset temperature drift
) GAIN=128 0.02
with chopper
Vsi=0V,
90 dB
Ven=0.7V to 1.7V, GAIN=1
CMsp1s | Common-mode rejection
Vyr= 1.0V,without PGA | V=0V,
75 dB
GAIN=16
VDDA=3.0V GAIN=1
dB
. . AVDDAZilOOmV, PGA:Oﬁ
PSRR | DC power supply rejection 75
Vyr=1.0V, GAIN=16
dB
Vgi=1.2V,Vg-=1.2V, PGA=8
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VDD/8 Drift (%)

& ooooo
_ 0O = N W &

-0.2
-0.3
-0.4
-0.5

ADC VIN:VDD/10 vs. Temperature

-40  -20 0 25 45 65 85 100 125

TA(T)

ADC Offset vs. Temperature
1400
1200 \\
1000
3 \
< 800 \
j=]
£ 600
32 VDD=3.3V, VDDA=2.4V,
400 “Apc Gain=16, ADC VR: V12-VSS, —
200 /ADCVIN=0V from Al4-Al3
VIN common mode= external VDDA/2
0 ‘ : : ‘ ‘ ; ; )
40 20 0 25 45 65 85 100 125
TA(T)
Figure 6.8-1 ADC Offset drift with Temperature
ADC Gain vs. Temperature
3500
DD=3.3V, VDDA=2.4V,

3000 "4 p¢ Gain=16, ADC VR: V12-VSS, 7
— 2500 JADpCVIN=45mV fron Ald-AT3: /
E 2000 VN da= + L URPRA LD
z VIN common mode= external YDDA/ /

& 1500 /
=
5 1000 /
£ 500
® 9 | . | |
-500
-1000
-40 20 0 25 45 65 85 100 125
TA(T)

Figure 6.8-3 ADC Gain drift with Temperature
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6.8.3. SD18 Noise Performance
HY17P55 $tX3 SD18 #2t T EEAVMNIRE NS, TFRYHEBHIEENIEERS Gain, Output rate, &
MERKBANBESFER, BUHE 1024 £5H.,

HYGON

HYCON TECHNOLOGY

ENOB(RMS) with OSR/GAIN at A/D Clock=460KHz, VDD=3.6V, VDDA=2.4V, VREF=SDR/2=1.2V

. OSR 64 128 256 512 1024 2048 4096 8192 16384
Max Vin(mV)
=0.9*VREF® _Output rate(Hz) 7188 3594 1797 898 449 225 112 56 28
Gain |=|PGAGN | x |ADGN|
+2160 025 |=| off |[x|025| 14.57 15.06 15.56 16.03 16.56 16.94 17.38 17.84 18.36
+2160 05 |=| off |[x| 05 14.62 15.03 15.54 16.04 16.47 16.84 17.34 17.87 18.32
+1080 1 = off |x| 1 14.62 15.07 15.63 16.11 16.61 16.93 17.53 17.92 18.4
+540 2 off |x| 2 14.5 14.99 15.47 15.9 16.47 16.82 17.32 17.87 18.3
+270 4 =| off |x| 4 14.49 15.05 15.52 16.06 16.56 16.8 17.35 17.85 18.31
+135 8 =| off |[x| 8 14.49 14.98 15.44 16.01 16.5 16.86 17.3 17.81 18.18
+68 16 |=| off |x| 16 14.37 14.95 15.38 15.91 16.39 16.79 17.17 17.72 18.16
+34 32 = 2 x| 16 13.39 13.9 14.37 14.88 15.41 15.79 16.31 16.75 17.28
+17 64 |=| 4 |x| 16 13.15 13.59 14.12 14.6 15.07 15.43 15.83 16.47 16.94
+8.5 128 [=] 8 x| 16 12.65 13.22 13.76 14.11 14.55 14.94 15.32 15.96 16.42
RMS(uV) with OSR/GAIN at A/D Clock=460KHz,VDD=3.6V, VDDA=2.4V, VREF=SDR/2=1.2V
Max Vin(mV) OSR 64 128 256 512 1024 2048 4096 8192 16384
=0.9*VREF®Y - Output rate(Hz) 7188 3504 1797 898 449 225 112 56 28
Gain |=|PGAGN | x |ADGN|
+2160 025 |[=| off |[x|0.25| 386.39 275.54 194.62 140.62 97.02 74.67 54.99 40.14 27.99
+2160 05 |=| off |[x| 05 | 186.42 140.20 98.54 69.72 51.69 39.98 28.25 19.55 14.39
+1080 1 =| off |[x| 1 93.40 68.04 46.27 33.27 23.46 18.76 12.42 9.48 6.81
+540 2 = off |x| 2 50.55 36.05 25.91 19.20 12.93 10.18 7.18 4.90 3.64
+270 4 = off |x| 4 25.42 17.31 12.48 8.60 6.09 5.13 3.51 2.49 1.81
+135 8 off |x| 8 12.74 9.07 6.60 4.44 3.18 2.47 1.81 1.28 0.99
+68 16 |=| off |[x| 16 6.91 4.64 3.44 2.39 171 1.29 0.99 0.68 0.50
+34 32 = 2 [x| 16 6.82 4.81 3.47 2.43 1.69 1.30 0.90 0.66 0.46
+17 64 |=| 4 |x| 16 4.03 2.97 2.06 1.48 1.07 0.83 0.63 0.40 0.29
+8.5 128 [=| 8 x| 16 2.86 1.92 1.33 1.04 0.77 0.58 0.45 0.29 0.21
(1) Max.Vin (mV) is the max. input voltage of single end to ground(VSS)
Table6.8-3(a) SD18 ENOB and RMS Noise Table at VDDA=2.4V
ENOB(RMS) with OSR/GAIN at A/D Clock=460KHz, VDD=5.5V, VDDA=5V, VREF=SDR/2=2.5V
Max Vin(mv) OSR 64 128 256 512 1024 2048 4096 8192 16384
=0.9*"VREF® _ Output rate(Hz) 7188 3504 1797 898 449 225 112 56 28
Gain |=|PGAGN |x |ADGN
+4500 0.25 |=| off |x|0.25]| 14.69 15.33 15.64 16.18 16.66 16.97 17.6 18.06 18.63
+4500 05 |[=| off |x| 05 14.69 15.29 15.81 16.34 16.81 17.17 17.66 18.13 18.66
+2250 1 = off [x| 1 14.64 15.16 15.65 16.19 16.64 17 17.47 17.96 18.5
+1125 2 = off [x| 2 14.75 15.25 15.74 16.29 16.83 17.09 17.59 18.16 18.64
+562 4 =| off [x| 4 14.66 15.12 15.63 16.17 16.67 16.99 17.39 17.98 18.51
+281 8 =| off [x| 8 14.67 15.19 15.76 16.13 16.75 17.12 17.51 18.02 18.58
+140 16 |=| off |[x| 16 14.66 15.15 15.68 16.15 16.63 17 17.53 18.01 18.5
+70 32 |=| 2 |x| 16 14.11 14.59 15.13 15.61 16.01 16.3 16.88 17.36 17.97
+35 64 |=| 4 |x| 16 13.87 14.39 14.82 15.25 15.63 15.9 16.56 16.96 17.66
+17 128 |=| 8 |[x| 16 13.47 13.92 14.45 14.85 15.35 15.55 15.99 16.55 16.99
RMS(uV) with OSR/GAIN at A/D Clock=460KHz,VDD=5.5V, VDDA=5V, VREF=SDR/2=2.5V
Max Vin(mv) OSR 64 128 256 512 1024 2048 4096 8192 16384
=0.9*VREF® - Output rate(Hz) 7188 3594 1797 898 449 225 112 56 28
Gain |=|PGAGN |x |ADGN
+4500 025 |=| off |x|025| 758.72 | 48533 | 392.27 269.49 193.61 156.14 100.97 73.09 49.28
+4500 05 |[=| off |x| 05 | 379.65 249.80 174.20 120.50 87.05 67.98 48.27 34,97 24.18
+2250 1 = off [x| 1 196.47 136.56 97.65 67.22 48.90 38.19 27.54 19.71 13.54
+1125 2 =| off |x| 2 91.00 64.24 45.84 31.18 21.53 18.01 12.67 8.55 6.14
+562 4 =| off [x| 4 48.34 35.26 24.75 17.04 11.99 9.64 7.30 4.83 3.36
+281 8 =| off [x| 8 24.06 16.71 11.31 8.70 5.67 4.39 3.35 2.36 1.60
+140 16 |=| off [x| 16 12.08 8.64 5.96 4.32 3.09 2.39 1.66 1.18 0.84
+70 32 |=| 2 |x| 16 8.84 6.35 4.37 3.13 2.38 1.95 1.30 0.93 0.61
+35 64 |=| 4 |x| 16 5.23 3.65 2.70 2.01 1.55 1.28 0.81 0.61 0.38
+17 128 |=| 8 |[x| 16 3.45 2.53 1.75 1.33 0.94 0.81 0.60 0.41 0.30

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

Table6.8-3(b) SD18 ENOB and RMS Noise Table at VDDA=5V
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ENOB(RMS) with OSR/GAIN at A/D Clock=460KHz, VDD=3.6V, VDDA=2.4V, VREF=SDR/2=1.2V at High Accuracy Mode
Max Vin(mv) OSR 2048 4096 8192 16384
=O.9*VREF(1) : Output rate(Hz) 112 56 28 7
Gain |=|PGAGN | x |ADGN|
+2160 025 |[=| off |[x|0.25 17.37 17.78 18.36 18.81
+2160 05 |[=| off |[x| 05 17.38 17.84 18.33 18.79
+1080 1 =| off |x| 1 17.41 17.99 18.46 18.93
+540 2 =| off [x| 2 17.32 17.83 18.32 18.8
+270 4 =| off |x| 4 17.39 17.9 18.41 18.92
+135 8 =| off |[x| 8 17.35 17.8 18.41 18.83
+68 16 [=| off |[x| 16 17.34 17.76 18.2 18.77
+34 32 = 2 x| 16 16.23 16.76 17.3 17.82
+17 64 |=| 4 |x| 16 15.9 16.41 17.01 17.46
+8.5 128 |=] 8 x| 16 15.38 15.99 16.54 16.87
RMS(uV) with OSR/GAIN at A/D Clock=460Hz, VDD=3.6V , VDDA=2.4V, VREF=SDR/2=1.2V at High Accuracy Mode
Max Vin(mv) OSR 2048 4096 8192 16384
~0.9*VREE® . Output rate(Hz) 112 56 28 14
Gain |=|PGAGN | x |ADGN|
+2160 025 |[=| off |[x]|0.25 55.47 41.59 27.99 20.38
+2160 05 |[=| off [x| 05 27.50 19.98 14.28 10.39
+1080 1 =| off |[x| 1 13.47 8.99 6.51 471
+540 2 =| off |x| 2 7.18 5.03 3.58 2.57
+270 4 =| off |x| 4 3.41 2.41 1.68 118
+135 8 =| off |[x| 8 1.76 1.29 0.84 0.63
+68 16 [=| off |[x| 16 0.88 0.66 0.49 0.33
+34 32 |=| 2 |x| 16 0.96 0.66 0.45 0.32
+17 64 |=| 4 |x| 16 0.60 0.42 0.28 0.20
+8.5 128 |= 8 |x| 16 0.43 0.28 0.19 0.15

(1) Max.Vin (mV) is the max. input voltage of single end to ground(VSS)
Table6.8-3(c) High Accuracy Mode, SD18 ENOB and RMS Noise Table at VDDA=2.4V

ENOB(RMS) with OSR/GAIN at A/D Clock=460KHz, VDD=5.5V, VDDA=5V, VREF=SDR/2=2.5V at High Accuracy Mode
Max Vin(mv) OSR 2048 4096 8192 16384
=0.9*VREF(1) : Output rate(Hz) 112 56 28 14
Gain |=|PGAGN | x |ADGN
+4500 025 |=| off |x|0.25 17.43 18.06 18.54 19.07
+4500 05 |=| off |x| 05 17.59 18.16 18.67 19.15
+2250 1 =| off |x| 1 17.44 17.93 18.58 19.01
+1125 2 =| off |x| 2 17.61 18.13 18.65 19.12
+562 4 =| off |x| 4 17.43 17.96 185 19.05
+281 8 =| off |x| 8 17.55 18.15 18.63 19.07
+140 16 |=| off |x| 16 17.51 17.97 18.54 19.06
+70 32 = 2 x| 16 16.92 17.31 17.93 18.48
+35 64 |=| 4 |[x| 16 16.5 17.06 17.52 18.03
17 128 |=| 8 |[x| 16 16.03 16.44 16.96 17.48
RMS(uV) with OSR/GAIN at A/D Clock=460Hz, VDD=5.5V , VDDA=5V, VREF=SDR/2=2.5V at High Accuracy Mode
Max Vin(mv) OSR 2048 4096 8192 16384
:O.Q*VREF(l) : Output rate(Hz) 112 56 28 14
Gain |=|PGAGN | x |ADGN
+4500 025 |=| off |x|0.25 113.63 73.10 52.63 36.50
+4500 05 |[=| off |x| 05 50.78 34.25 24.08 17.25
+2250 1 =| off |x| 1 28.12 20.00 12.81 9.52
+1125 2 =| off |x| 2 12.56 8.73 6.09 4.39
+562 4 =| off |x| 4 7.10 4.92 3.38 2.30
+281 8 =| off |x| 8 3.25 2.15 1.54 1.14
+140 16 =| off |x| 16 1.67 1.22 0.82 0.57
+70 32 |=| 2 |x| 16 1.26 0.96 0.63 0.43
+35 64 |=| 4 |[x| 16 0.84 0.57 0.42 0.29
+17 128 |=| 8 |[x| 16 0.59 0.44 0.31 0.21

(1) Max.Vin (mV) is the max. input voltage of single end to ground(VSS)
Table6.8-3(d) High Accuracy Mode, SD18 ENOB and RMS Noise Table at VDDA=5V
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The RMS Noise are referred to the input. The Effective Number of Bits (ENOB(RMS Bit)) is defined as:

(FSRJ
ENOB(RMS) = \RMS Noise

In(2)
1024 5
2xVREFx | > (ADO[K]- Average)
. k=1
RMS Noise = 923
Where FSR (Full - Scale Range) = 2 x VREF/Gain.
> (Apoik])
Average = XL 1074
RMS Noise Diagram RMS Noise Diagram
500 10 -
VDD=3.3V, VDDA=2.4V, Gain=1, VDD=3.3V, VDDA=2.4V, Gain=1
450 | Output rate ~ 28sps (OSR:16384), 8 | Output rate ~ 28sps (OSR:16384),
400 LSB base on 19-bit output 8 LSB base on 19-bit output
350 4 | |
300 g, NI |
g 2
& 250 L0
= (o]
=] (6]
(5] -
g0 g 2 [T IR
150 54
100 -6
50 -8
0 -10
6 5 4 3 2 4 0 1 2 3 4 5 8 1 201 401 601 801 1001
Qutput Code (LSB) Time (reading number)
Figure 6.8-4 RMS Noise Diagram Figure 6.8-5 Output Code Diagram
RMS Noise Diagram RMS Noise Diagram
500 ¢ VDD=3.3V, VDDA=2.4V, Gain=1, 10 r B _ -
450 | Output rate ~ 14sps (OSR:16384), g | YDD=3.3V,VDDA=2.4V, Gain=1
LSB base on 19-bit output, QOutput rate ~ 14sps (OSR:16384),
400 | High Accuracy ADC Mode g | LSBbaseon 19-bit output,
High Accuracy ADC Mode
350 4
300 P T I |
g 2
E o g ; W
= (o]
3 [§)
(5] -
g0 57 AR [ L N
150 R
100 -6
50 -8
0 -10
6 5 4 3 2 4 0 1 2 3 4 5 8 1 201 401 601 801 1001
Qutput Code (LSB) Time (reading number)
Figure 6.8-6 RMS Noise Diagram Figure 6.8-7 Output Code Diagram
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RMS Noise Diagram
500
VDD=5.5V, VDDA=5V, Gain=1,
450 | Qutput rate ~ 28sps (OSR:16384),
400 LSB base on 19-bit output
350
300
[}
Q
& 250
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Figure 6.8-8 RMS Noise Diagram
RMS Noise Diagram
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Figure 6.8-10 RMS Noise Diagram
RMS Noise Diagram
500
VDD=3.3V, VDDA=2.4V, Gain=128,
450 | Qutput rate ~ 28sps (OSR:16384),
400 LSB base on 18-bit output
350
300
[}
Q
& 250
5
2 200
]
150
100
50
0

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

Figure 6.8-12 RMS Noise Diagram
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RMS Noise Diagram

VDD=5.5V, VDDA=5V, Gain=1
Output rate ~ 28sps (OSR:16384),
LSB base on 19-bit output
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Figure 6.8-9 Output Code Diagram

RMS Noise Diagram

VDD=5.5V, VDDA=5V, Gain=1
Output rate ~ 14sps (OSR:16384),
LSB base on 19-bit output,

High Accuracy ADC Mode
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Figure 6.8-11 Output Code Diagram

RMS Noise Diagram
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Output rate ~ 28sps (OSR:16384),
LSB base on 18-bit output
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Figure 6.8-13 Output Code Diagram
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RMS Noise Diagram
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450 | Output rate ~ 14sps (OSR:16384),
400 LSB base on 18-bit output,
High Accuracy ADC Mode
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Figure 6.8-14 RMS Noise Diagram
RMS Noise Diagram
500
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Figure 6.8-16 RMS Noise Diagram
RMS Noise Diagram
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VDD=5.5V, VDDA=5V, Gain=128,
450 | Qutput rate ~ 14sps (OSR:16384),
400 LSB base on 18-bit output,
High Accuracy ADC Mode
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Figure 6.8-18 RMS Noise Diagram
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RMS Noise Diagram

VDD=3.3V, VDDA=2.4V, Gain=128,
Output rate ~ 14sps (OSR:16384),
LSB base on 18-bit output,
High Accuracy ADC Mode
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Figure 6.8-15 Output Code Diagram

RMS Noise Diagram
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Output rate ~ 28sps (OSR:16384),
LSB base on 18-bit output
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Figure 6.8-17 Output Code Diagram

Qutput Code (LSB)

RMS Noise Diagram

VDD=5.5V, VDDA=5V, Gain=128,
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Figure 6.8-19 Output Code Diagram
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6.8.4. SD18 ,Temperature Sensor
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TA = 25°C,VDD = 3.0V, VDDA=2.4V,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
TCs | Sensor temperature drift 173 uv/°C
Absolute Temperature Scale
KT -284 °C
0°K
One point calibrate error
TCerrR Calibration at 25°C of -40°C~85°C +2 °C
temperature
ADC TPS vs. Temperature
2.00
nS 1.50
— 1.00
o
E 0.50 \\///
k]
§ 0.00 - ‘ - ‘ ‘ . .
S -0.50 -
g. 100 VDD=3.3V,VDDA=2.4V
8 ' ADC Gain=16,ADC VR:internal VDDA/2,
-1.50 " OSR=16384
-2.00
-40 -20 0 25 45 65 85 100 125
TA(TC)

Figure 6.8-20 ADC Temperature Error

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

DS-HY17P55-V05_SC
page47


http://www.hycontek.com/

HY17P55
Embedded 18-Bit ZAADC
8-Bit RISC-like Mixed Signal Microcontroller

6.9. Build-In EPROM(BIE)
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TA = 25°C,vDD = 3.0V, unless otherwise noted

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

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.

6.10.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 °C
Vbp Operation supply Voltage 2.75 55 \%
Vss Supply Voltage 0 \%

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.

HY17P55

BIE Control
Circuit

Figure 6.10-1 BIE typical application circuit

© 2018-2021 HYCON Technology Corp
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HY17P55 10uF

BIE Control VSS
Circuit

Cvpp

VDD
10uF

VSS

Cvep

0.47uF
VPP  |—————— e

VB\E
Internal

0.47uF

Internal

Figure 6.10-2 Use low voltage control circuit
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7. iJR(ER

. HERN |(EFERAB| HRexE | M | #H
TERE1 HERE | SIHE P pst s | @ MSL3

HY17P55-D000 Die D 000 000 250 |Green4d
HY17P55-L048 LQFP 48 L | 048 000 Tray 250 |Green4 | MSL-3
' EmEn - HERNEELSN - BEFEABSS (28R / i5ER / AFRFG)

Bign - A9 HY17P55 KEIRRIRS RISHIERIEHRS/ 008 , BFEE~Mmeat

A5, NS HY17P55-D000-008
Bign - SAIFERE HY17P55 e BN =E R BERENRERR HE. TR

fougn

fougn

2 R RRS

§A#& 9 HY17P55-D000

1EHITERE HY17P55 FAi2 A iBIZsE A BB REEE R LQFP4S
%, MRS HY17P55-L048 , HELL Tray HEE , MRTRRER

BRI ERR L SR EER A Tray

1580 HY17P55 (R R RS IBIERIREH 009 , EKNF=RaEE

SEE- LQFP48 Hf , NITHEEA HY17P55-L048-009 , BLEELA Tray K |

NERTFERBES , BRI Ea LA Tray

“001"~999" MiFEMBNERFHBIEFNILRS  MEETRAHILD.

3 MSL:

IRESURM SRR IKIE IPC/JEDEC J-STD-020 RIRISEINLARIE SR , FeE
IPC/JEDEC J-STD-033 RUtmERN R, B4, EESEERA.

4Green (RoHS &

HYCON rF=FRES9 Green Product , 5 RoHS 15,

no CI/Br):

KRE.

REACH SXEMIR(SVHC) LAR o= 218
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8. HRBIIER

8.1. LQFP48(L048)
8.1.1. Package Dimensions

(\HHHHHHHHHHH o
1§ O Eas
12:% \;:IES
]
I e I
f JUB,DH‘JUW]WL e
: : FN
SYMBOLS | MIN. | NOM. | MAX.
A — — | 160
A1 005 | —— | 0.15
AZ 1.35 | 1.40 | 1.45
b 017 | 022 | 027
c 009 | —— | 0.20
D 9.00 BSC
D1 7.00 BSC
E 9.00 BSC
E1 7.00 BSC
e 0.50 BSC
L 045 | 060 | 075
L1 1.00 REF
0 o | 35 | 7
Note:

1. All dimensions refer to JEDEC OUTLINE MS-012.
2. Do not include Mold Flash or Protrusions.

3. Unit: mm.
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9. {&iTicH

AR AR XA ZE SRS | MRS SF RSN EIAEE.
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SAERRIR /N HER e
V01 Al 2018/07/12 | FIIRAELT
V02 6~10 2018/08/8 | HMIisBA
1 N FREEER{EET
13~15 RFURFIZIE
24~26 EreadR
39~43 ADC #ESZR. ENOB &
V03 21, 26 2020/5/29 | {& LCD 178
30 HriIMR 32768 ThiE
V04 25 2021/1/5 IEXUERFESFIZR | 1800 INIS1, VRIS, INIS
34 110 BOR, Reset itFFE]
V05 15 2021/9/11 | {£2 BOR. Reset FiFE
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