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B
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2.2. 110 E&xERAR

LQFP48 B 5| BARE 4 .
SR = 7E - - THhEEER AR
5| B4R 5 B | BE

SDRV2/AI15

1 SDRV2 0 P R
Al15 A A b A\ @iE

3 VSS P P & h T &R B %
RST/VPP

4 RST | S BlSsEkR
VPP P P OTP EB/IBRNERIR
PT1.0/INT1.0/PSCK/SCL
PT1.0 110 S/IC | EifuE /gL

5 INT1.0 | S SRR EOIF
PSCK | S OTP :E/B/TEEO
SCL 110 S 12C B ES B
PT1.1/INT1.1/PSDI/SCE/TBIO
PT1.1 110 S/IC | EifuE /gL

. INT1.1 | S PR ELIF
PSDI | S OTP E/BE/TE#EO
SCE 110 S SPI @I TEEO
TBIO | S TimerB E&ES|Hl
PT1.2/INT1.2/LVDIN/SDI
PT1.2 110 SIC | EifuE A&

7 INT1.2 | S PR E2IF
LVDIN A A LVD SMEBS SR Em AR
SDI 110 S SPI @A T EEEO
PT1.3/INT1.3/RC

o PT1.3 110 S/IC | Efus A/EiL
INT1.3 | S hEMR E3IF
RC | S EUARTL &l E#EO
PT1.4/INT1.4/TX

o PT1.4 110 S/IC | Efus A/EiL
INT1.4 | S HETR INTFL.4
TX o C EUARTL @zl EEO
PT1.5/INT1.5/PSDO/SDO/TBI1

10 PT1.5 110 S/IC | Efus A/EiL
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LQFP48 _ 5| BARE 4 .
SIH = 7E — THhEEER AR
5| B4R 5% B | BF

INT1.5 | S PR INTFL.5
PSDO 0 C OTP E/BENEEN
SDO 110 S SPI @R T EEO
TBI1 | S TimerB E&E5|H
PT1.6/INT1.6/SCK

u PT1.6 110 SIC | Bfus /L
INT1.6 | S PR INTF1.6
SCK 110 S SPI @R T EEO
PT1.7/INT1.7/BZ/SDA
PT1.7 110 S/IC | Bfus A/t

12 INT1.7 | S PR INTFL.5
BZ o C U NS =S 8 L0 I
SDA 110 S 12C 3BT ES )
PT8.7/SEG21

13 PT8.7 110 S/IC | EifuE A /gL
SEG21 0 A LCD Segment &t
PT8.6/SEG20

14 PT8.6 110 S/IC | EifuE A&
SEG20 0 A LCD Segment #j
PT8.5/SEG19

15 PT8.5 110 SIC | EifuE A&
SEG19 0 A LCD Segment #j
PT8.4/SEG18

16 PT8.4 110 S/IC | Efus A/EiL
SEG18 o) A LCD Segment #jit
PT8.3/SEG17

17 PT8.3 110 S/IC | Efus A/EiL
SEG17 o) A LCD Segment &t
PT8.2/SEG16

18 PT8.2 110 S/IC | Efus A/EiL
SEG16 o) A LCD Segment &t
PT8.1/SEG15

19 PT8.1 110 SIC | Efus A/EiL
SEG15 o) A LCD Segment &t

20 PT8.0/SEG14
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LQFP48 _ SRR .
SIH = 7E — THhEEER AR
5| B4R 5% B | BF

PT8.0 110 S/IC | Bfus /L
SEG14 o) A LCD Segment &t}
PT7.7/SEG13

21 PT7.7 /0 SIC | Bfus /L
SEG13 o A LCD Segment &t}
PT7.6/SEG12

22 PT7.6 110 S/IC | Bfus A/t
SEG12 o) A LCD Segment &t}
PT7.5/SEG11

23 PT7.5 1/0 S/IC | EifuE /gL
SEG11 0 A LCD Segment &t
PT7.4/SEG10

24 PT7.4 1/0 S/IC | EifuE A /gL
SEG10 0 A LCD Segment &
PT7.3/SEG9

25 PT7.3 1/0 S/IC | EifuE A /gL
SEG9 o) A LCD Segment #j
PT7.2/SEGS

26 PT7.2 110 S/IC | Efus A/EiL
SEGS8 o) A LCD Segment #jiH
PT7.1/SEG7

27 PT7.1 110 S/IC | Efus A/EiL
SEG7 o) A LCD Segment #jiH
PT7.0/SEG6

28 PT7.0 110 S/IC | Efus A/EiL
SEG6 o) A LCD Segment &t
PT6.7/SEG5

29 PT6.7 110 S/IC | Efus A/EiL
SEG5 o) A LCD Segment &t
PT6.6/SEG4

30 PT6.6 110 S/IC | Efus A/EiL
SEG4 o) A LCD Segment &
PT6.5/SEG3

31 PT6.5 110 SIC | Efus A/EiL
SEG3 o) A LCD Segment &t}
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LQFP48 _ 51BN 1 .
SIH = 7E — THhEEER AR
5| B4R 5% B | BF

PT6.4/SEG2

32 PT6.4 110 S/IC | Bfus A/t
SEG2 o A LCD Segment &t
PT6.3/COM3

33 PT6.3 110 SIC | B A/
COM3 o A LCD COM it}
PT6.2/COM2

34 PT6.2 110 S/IC | Bfus A/t
COM2 o A LCD COM it}
PT6.1/COM1

35 PT6.1 110 S/IC | EifuE A /gL
coM1 o) A LCD COM #it,
PT6.0/COMO

36 PT6.0 110 SIC | gifi A/
COMO A LCD COM #it,

37 VLCD P LCD KEBEIR

38 VDD & A LIFERIR
PT2.0/INT2.0/XTO
PT2.0 110 S/IC | Efus A/EiL

> INT2.0 | S HETR INTF2.0
XTO A A SR 22 25 B L s
PT2.1/INT2.1/XTI

20 PT2.1 110 S/IC | Efus A/EiL
INT2.1 | S PETR INTF2.1
XTI A A IMEIRZ S8 AR
PT2.2/INT2.2/RC2/PWMO
PT2.2 110 S/IC | Efus A/EiL

41 INT2.2 | S FEDR INTF2.2
RC2 | S EUART2 @zl E#O
PWMO o C PWMO %0
PT2.3/INT2.3/TX2/PWM1/TBI2
PT2.3 110 S/IC | Efus A/EiL

42 INT2.3 | S PR INTF2.3
TX2 o C EUART2 @zl E#O
PWM1 o C PWM1 &%
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LQFP48 _ 5| BARE 4 .
‘ SIH = 7E — THhEEER AR
5| B4R 5% B | BF
TBI2 | S TimerB EEE5 |
43 VDDA P P EEEHL - BEEKERR
44 AlO A A MEwABE
45 All A A b BB
SDRV1/Al14
46 SDRV1 o P {E R 2R R ED
Al14 A A b ABE
a7 Al2 A A b AEE
48 Al3 A A M AEE
Others | NC KEA (O] EE)

2.3. HERERZER

2.3.1. LQFP $##E R 1ZRCER

—— 4fkFLogo + 4=k

QXXXX

HY17P56 — ESALHE  HYL17P56
XXX XXX
Q — S
PIN 1 MARK
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3.1. B RAIE LCD B
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SPI Port

SDI

SCK
SDO

0000

SCE

lIC Port
SCL

SDA

EUART2 Port
RC2
™2

EUART1 Port

RC
AR

4

Program Port

VPP

p
;‘Z
48| [47

=
&

PSCK
PSDI

PSDO

9
g

VDD
0.47uF
A

Q00000

3-1

-
c
5

=1nF

)
<]
spRViD—| ©
SPI Port <
A2
QO |so =
EUART2 Port  Program Port 1nF <
QO |sc
RC2 vpp )
QO |spo O <
™ O |psck A3
O s O |psor
RST
IIC Port EUARTL Port O |pspo j
scL RC VoD
o 0.47uF

SDA

AN

3-2 B3RS LCD #~
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SEGS/PT6.7 E\
secePT7.0l BN

N
SEGO/PT7.3| (i }\

VLCD SEG10/PT7.4 §}/
VDD SEG11/PT7.5 B’/
PT2.0/INT2.0/XTO SEG12/PT7.6 m/
PT2.1/INT2.L/XTI SEG13/PT7.7 Ek
PT2.2/INT2.2/RC2/PWMO SEG14/PT8.0 gk
PT2.3/INT2 3TX2/PWMLTBI2 H Y 1 7 P 5 6 SEGISIPTE| 3]
VDDA SEG16/PT8.2| Hk
LQFP48(7*7) o
A0 —Fw | SEG17/PT8.3 ':,k
ADC
AIL I ygH vRL SEG18/PT8.4 ;k
SDRV1/AI14 ° 3 SEG19/PT8.5 G’/
o
o] E o g =
A2 2 8§ 8 3  SEG20/PT86 #k
>4 Q Z e} [a)
Q9 75 3 A x O
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E
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=
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secePT7.0] |
sec7pT7.a N
SEGBIPT7.2 E\
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VLCD

VDD

PT2.0/INT2.0/XTO

PT2.1/INT2.1/XTI

SEG10/PT7.4

SEG11/PT7.5

SEG12/PT7.6

SEG13/PT7.7

RV
D
87
w
RV
N
RV
[
PT2.2/INT2.2/RC2/PWMO SEG14/PT8.0 B}/
PT2.3/INT2 3TX2/PWMLTBI2 H Y 1 7 P 5 6 SeG15/PTE| 3]/
EG16/PT8.2| B
VDDA LQFP48(7*7) SEG16/PT8 m}/
A0 —/Sl+ SEG17/PT8.3 ':“}/
ADC
AL —5 vri vaL SEG18/PT8.4 '5;}/
SDRV1/AIL4 o 3 SEG19/PT8.5 Ek
i}
o E a 5 &
Al2 2 8 B 3 . SEG20/PTES b}/
¥ 2 Z o) a
Q9 a 3 a x 9
2 o N SEG21/PT8.7 "‘}/
A3 a 2 2 & 2 2 3 B w
0 S 9 8 & I & e =
g e e s
< a 5 E E E E E E E
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x o E & 4 4 4 4 4 94 o
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4.1. ABBAHIRE
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VDD VSS PWM PTn.x/BZ SPI  12C
(P —"] {c] {c} <]
RC T T
Oscillator Data M
ata Memor
(;-68;;“'\/"' k- 30 Y| | 8-bit Timera1 PORT Interface
. ° _hi 1 ~ N * N C
e I ] | | e
(14.5K LPO) (GPR : 512B) c
1~16M System
—{o]
Program CPU HARDWARE LCD, 4x20
Memory HOSD MULTIPLIER Watch Dog Or D
(OTP: 8KW) 8x8 GPIO Mode
P
RESET Low Vot (Sle?
(BOR) OW Voltage PGA P
(STACK) Detect (ZAAD) External S z\:;er;
(WDT) (LVD) (Network) Crystal ¥
(RST) (Temp.senor)
RST/VPP LVDIN Alx XTO XTI VDDA
[?] Power Pad  [p] Digital Pad Analog Pad Common I/0 Pad

4.2. tHEARRAAEAZIE X4

& 1 TIBEAERA (E FIER AR E
DS-HY17P56
UG-HY17S58
APD-CORE002

R T EHRERRIAE
APD-HY17PIDE0O1
APD-HY17PIDE002
APD-OTP006

EmEERREMRBS
APD-HY17PIDE004
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4-1 HY17P56 ABERIRE

HY17P 3 T Ee e F RS
HY17P %5588 T E1F5eFE A=
HY17P OTP &8£S ER

HY17P AL ERERERRRAE

EUART

EUART2

COMXx
/PTn.x

SEGx
/PTn.x

VLCD
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4.3. Clock System

ENXT—l

LCPS
XTS[1:0]
XTI X—— | 11 OSC_XT ¥ 1
10 Ext OSC I DMS[ZZO] LPC_CK
01 16MHz~1MHZ 0SC LPO 9 0
XTOXF— Ext OSC -
00 32768Hz 0SCS[1:0] DHS[1:0]
\£ 111(+256)
oscxt 77 110(+128)
OSC_XT | 101(+64)
=~y 10| HS_CK 100(:32)
LPO OSC_LPO | o1 1 011(+16) +8 —» LS CK
14.5KHz OSC_HAO || o 010:8)
001(+4)
ENHAO 000¢:2)
HAOTRI[6:0]
HAOM[1:0]
HAO=3.686MHz

HAO=7.834MHz

4-2 Clock System 753 [El(—)

DTMA1[2:0]

.

111(+256)
110(+128)
101(+64)
LPC CK [J—» 1 TMA1_CK 256 100(+32)
DMS_CK [J—» 0 ' 011(+16)
- 010(+8)
001(+4)
000(+2)

TMAS1

TMA1_CK1

DTMA1_CK

Timer Al

DWDT[2:0]

v

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

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

111(+8)

B7S DBZ[1:0]

4-3 Clock System 5 #EE|/(Z)
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TMBS DTMB[1:0]

1 TMB_CK DTMB_CK
LPC_CK L — — Timer B

HS_cK [ 0

DLCD[1:0]
LCDS
1

LS_CK [}—p 16

LPC_Ck [J—» 0

4-4 Clock System 5 #E[E|(=)
4.4. Low Voltage Detect(LVD)

<
@)
W)

ddA
olsdmd

—

s
Digital Input

TCn.x/DAN.x

~—_
LVDIN 1111

0000
0001

0010

> LVDOI0] 5

1011
1100

1.2v

5

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

4-5 Low Voltage Detect 751 [E
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4.5. Reset
o 2us
RST Glitch Filter
1 RST
180k RST : External Input Reset
POR/BORL | BOR[O] POR : Power on reset

BOR1 : Brown-out Resetl

BOR2 : High accuracy Brown-out Reset2
TO : Watch Dog Time-Out Reset
SKERR : Stack Error Reset(by user set)
PWRT : Power-On Timer

Rise trigger

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

BOR2
Rise & falling trigger

Sleep() j TO[0] /
WDT
GCRstIF[0] ’ -
SKERRJ[O
= - o
p

Q %Reset
R
LPO — PWRT W
4-6 Reset 71 [E
Chip Hold
at reset mode .
. Chip Hold .
v Chip Run Chip Run at reset mode Chip Run

A Set at SBM Set at SBM Set at SBM
VDD é;// \\\\ ;Z{ \X/é/
BOR2 / \ /_

POR/ / <7\Ch|p reset /q\ /

BOR2LV=1
1 el

0 IU]
[ Clear' by user [ Clear by BOR1 reset
. !

PSTAT
[BOR2LV]

INTF2
[BOR2IF]

BORL1 Flag,
[ Clear by user

PSTAT
[BOR]

by user byluser

Change interrupt mode V/ Change Reset mode
Default: Reset mode V/

CSFCN1
[BORS]

4-7 BOR1 and BOR2 Chart
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4.6. Power System

VDD LDOMIL:0]
ENLDO % Highlmpedance
] VDD
Regulator
LDOC[Z:O]—\l\ |
2.4V— 000
2.6V— 001
VDD 2.9v— 010
VDD 3.3V- 011 | | VDDAX VDD 50K
3.6V— 100 T
10uF i'gﬁ 12(1) Bandgap §1 oy 1 1
v l111 ENBGR—» reference =—“*—»BGR VSS
RSV voltage |
4-8 Power System 77 £ [El
4.7. SD18 Network
DA
ENAD1[0]
ADCLK -‘V @
£/ A ‘[ S . él
' | | 3 OSR[3:0]
|
AIZ_Y 0000 ! SD18 — DCSET[3:0] i r
0001 : VREGNIO0] |
TSO {0010 ! _ADGN[Z:(E]] !

—— ENTPS[O ! .
oL 0011|NH : :1bit Comb |24bit ADL
vDD/0 | 0100 !

|
|

INX[L:0]
0101 Si+
0110 /1_\ l_l:'i Z A AD

TPSCHIO0] =20 N ML
haad I : Filter?*®
|
|
VDDA 0111 INX | :
1000 | fg‘oAbGN[l'o] SIixYa,x¥2,X1,X2,x4,X8,X16 :
VSS | 1001 [ | . ADIF
|
1010 L/ LD i Interrupt
AI15 1 1011
/ .
SI- : + VRix1,x% - : OSR Comb filter Order
NGl | | 16384 2nd
: I 8192 2nd
e - i | 4096 2nd
0000 © |
< ><_ | 2048 3rd
VSS | 0001 0} s : 1024 3rd
TS0 |0010 Qo | 512 3rd
TS1 oo = | 256 3rd
A3 0100 ST | 128 8rd
veMs o101 ! r . | 64 3rd
| PGAGN[1:0] #00b !

Reserved | 0
V12 1

Al14 7y 1001

d
UFT
;
—

Al15°) 1010

Reserved

V12

4-9 SD18 Network 731 El
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4.8. GPIOPT1 and PT2

PUnx 1=n=2, n = Port
\ 0=x<7, x =Pin

60KQ

PTn.x

2500

DAnN.x

Analog Input

4-10 GPIO PT1 and PT2 7512 &
4.9. GPIO PT6/COM0O~COM3

VDD
7 IF n=6, n = Port
0=xZ3, x = Pin;
PUnx
\\
TCn.x
60KQ
PTnx
/coMx Digital Input
),
250Q
SCMx[1:0]
11 |LCD mode/ LCD COMXx
10
o1 TCn.x
w0 ;4 Digital Output
—~ ~

4-11 GPIO PT6/COM0O~COM3 75 R B
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4.10.GPIO PT6~PT7/SEG2~SEG13

VDD IF n=6, n = Port
T 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
1 . L7
250Q
SSGi[1:0]

11 | LCD mode/ LCD SEGi

TCn.x

01
Digital Output
o ;4 g p

4-12 GPIO PT6~PT7/SEG2~SEG13 /5 i [E
4.11. GPIO PT8/SEG14~SEG21

VoD
IF n=8, n = Port
PUnx ' 0=x<7, x = Pin; i=14~21
\
TCn.x
| 60KQ
PTn.x
/iEGI Digital Input
| =)
— 2500
| SSGi
j‘ LCD SEGx
1
— TCn.x
j/‘ Digital Output
\\0\ \‘
4-13 GPIO PT8/SEG14~SEG?21 /5 i [H
© 2018-2021 HYCON Technology Corp DS-HY17P56-V05_TC
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4.12.Watch Dog

HYGON

HYCON TECHNOLOGY

DWDTI[1:0]
Clearn
ENWDT[0] — CWDT() Counter
Sleep()—Q Reset signal
Set TO on
DT_CK Overflow
7 Programmable Scaler Normal Mode
Cosc_tro>| =8 —0 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
4-14 Watch Dog 7732 [El
4.13.8-bit Timer Al
DTMA1[2:0]
o \¢\ ENTMA1[0]
TMAS1 X &
O, | 111(256) TMACL1[0]
~ | 110(128) jv
< |101¢64) TAICIF
LPC_CK [] 1 | TMA1_CK ipsg |y 100(:32) DTMA1_CK ‘ Timer Al Timer A1 | interrupt
bMS._cK O 0 011(+16) TMALR[7:0] TMALC[7:0]
010(=8) ,
001(+4)
000(+2)
TMA1
Overflow Data Bus
TALIF
interrupt

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

4-15 8-hit Timer A1 /3B

DS-HY17P56-V05_TC

page21


http://www.hycontek.com/

HY1/7P56
Embedded 18-Bit ZAADC HYC\”'\"

8-Bit RISC-like Mixed Signal Microcontroller HYCON TECHNOLOGY

4.14.16-bit Timer B

TB1CL ENTB1

PWMAO[2:0]
| TBIR[15:8] |  TBIR[7:0] | i
TMB
' ' Interrupt PV‘M
Comparator }—> PWM20
Y S T oo |
TMBIF PWM30 010
| TB1CO[15:0] | PWMA40| ™,
| TB1C1[15:0] | PW*MSD
PWM60 -
| TB1C2[15:0] | PWM70
oo}
A PV\M 111
TB1M[1:0] j
16-bit Count “ PWMAL1[2:0]
17-bit Count “ #
Dual 8-bit Count 10 pWM]_Q PA1IV
8+8-bit Count N DTMB_CK PWM20 i
— — PWM30
TBI1 “ Logic High “ PWM40 o1
TBI2
— % f cn o PWMSO |65 |
LPC_CK | PWM60
TBIO
CPI1 PWM70 110
j PWM70 111
Tc1s[r:0] TBIRT[1:0] —T

4-16 16-bit Timer B 53R E
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4.15.LCD
S =
04 2
a8 9
@] z
- w
SEL_PCLK VDD VLCD
\ 4 | 0, » ENLCP[0]
LPO 0SC_LPO o Tl Vie—
o V2 > GPIO
s
Vig > SEGn

7

I
N
-

dwnd abreyd

j01U0D

5 [comn

\\}7«/\/&

[
P
[
|
P
»
|4
»
|4

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

DLCD[1:0]

LCD_CK +2-{00
LCD_CK +4-{01
LCD_CK + 8|10
LCD_CK + 16|11

4-17 LCD 7R E
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4.16. EUART and EUART2
EUART TRANSMIT BLOCK DIAGRAM

Data Bus
ENSP[0] ——> Enable EUART
4
Exclusive OR 8‘, i
PARITY[O] XOR +| TXOR Register
8

TX9D

TX9D[0]
TX9[0]

0 / Interrupt

TXIE[0] ’:[ > S TXIF

ENADDI[0] —\ 1

R i Buffer
ENTX[0] L (8) | (7) | ............ | 0 | — and 4‘ g TX pin
| CWss"__ _ _TSRRegister_ _ _ _ se_ | Conirol
r—— "~ " ———=—== |
L——> TRMTI[O
| BoorH | BocrL | | )
|_ _Baud Rate Generator _ _|
4-18 EUART B 1RE
EUART 8-BITs RECEIVE BLOCK DIAGRAM
ENCR[0] OERR[0] OERR[0]
ENSP[0] —> Enable EUART l T T
r—-———~>""~"F"~"~>~>"~>~>~>"~>"">""™>""™"™""™>"™™77 -0
. | |
. Pin Buffer Data N A |
RC pin and Control Recover I Stop | 7 1]0) Start I
| ____ RSRRegister | ___ _ |
ENSP[0] .
Exclusive OR p &
:_ _____________ : PARITY[0] —> xor
| | BGORH | BGORL
|_ _ Baud Rate Generator _ _| PERR[0]' <——
Interrupt Overflow ~——
RCIF[0] RCREG Register FIFO
" L Rrcigp] ,
A8
Data Bus

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

4-19 EUART 8-hits ZEULH R E
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4.17.SPI

- Readﬁf &;Write | >

| SSPBUF[7:0]

T
SDI SSPSR |t }—D-‘
soo[X—<] -

SCE

Mode control
SMP[O]:CKE[O]] 1

Master Mode

Fspi

SMP[0]:CKE[0

ENSSP
SSPM[1]

4-20 SPI 77 3R E

4.18. 12C
ENI2C[0] ACK[0]
I2CRST[0] STOP[0]
SLAVE[O PAOIV[O
1/0 Set [ ] l Ll lf [ ]
. elos DBR_CK A o
CPLUS SCLX—12< 1 p : d—12CTF[0]
0 3 Master <> 12CER][0]
— ; 1
| Slave —>MACTF[0]
DI2C_CK 3 —>SACTF[0]
! RDB[7:0] — RDBF[0]
. | —>RWF[0]
Time-out ! TDBO[7:0] — DFF[0]
ﬂ” | CKF[0
DI2C[2:0] I2CINT[0] —» SIDO[7:0] :gCP;[FO[] ]
[2CTLT[3:0] I2CER[0] —» ' > ARBF[0]
ENI2CT[0]— [

4-2112C 1R E
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5. BEFaR5IR

“-"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"t “u”unchanged,“d”depends on condition
Addres§  Name Bit7 | Bit6 | Bits5 | Bita | Bits | Bit2 | Bit1 | Bito || ARST IRST RIW
000h INDFO Contents of FSRO to address data memoryvalue of FSRO not changed XXXX XXXX [ uuuu uuuu FERER X
001h POINCO Contents of FSRO to address data memoryvalue of FSRO post-incremented  [[xxxx xxxx | uuuu uuuu LA AR
002h PODECO Contents of FSRO to address data memoryvalue of FSRO post-decremented [lxxxx xxxx | uuuu uuuu R R K K K
003h PRINCO Contents of FSRO to address data memoryvalue of FSRO pre-incremented XXXX XXXX| uuuu uuuu AR AR
004h PLUSWO Contents of FSRO to address data memoryvalue of FSRO offset by W XXXX XXXX| uuuu uuuu AARE RS
005h INDF1 Contents of FSR1 to address data memoryvalue of FSR1 not changed XXXX XXXX| uuuu uuuu AR AR
006h POINC1 Contents of FSR1 to address data memoryvalue of FSR1 post-incremented  |lxxxx xxxx | uuuu uuuu LAARERARS
007h PODEC1 Contents of FSR1 to address data memoryvalue of FSR1 post-decremented [[xxxx xxxx | uuuu uuuu LAARERARS
008h PRINC1 Contents of FSR1 to address data memoryvalue of FSR1 pre-incremented XXXX XXxX | uuuu uuuu R
009h PLUSW1 Contents of FSR1 to address data memoryvalue of FSR1 offset by W XXXX XXxX | uuuu uuuu R
00Ah INDF2 Contents of FSR2 to address data memoryvalue of FSR2 not changed XXXX XXxX | uuuu uuuu K K Kk K K
00Bh POINC2 Contents of FSR2 to address data memoryvalue of FSR2 post-incremented  [lxxxx xxxx | uuuu uuuu R
00Ch PODEC2 Contents of FSR2 to address data memoryvalue of FSR2 post-decremented [lxxxx xxxx | uuuu uuuu KK Kk Kk
00Dh PRINC2 Contents of FSR2 to address data memoryvalue of FSR2 pre-incremented  [lxxxx xxxx | uuuu uuuu K K Kk Kk
00Eh PLUSW2 Contents of FSR2 to address data memoryvalue of FSR2 offset by W XXXX XXXX | uuuu uuuu Rk K K
00Fh FSROH - -7 -7 -7 - T - [ Fsropsp | ... XX | uu
010h FSROL Indirect Data Memory Address Pointer O Low Byte,FSR0[7:0] XXXX XXXX | uuuu uuuu R R R
011h FSR1H - | - | - | - | - | - | FSR].[QZB] ...... XX | e uu R
012h FSRI1L Indirect Data Memory Address Pointer O Low Byte,FSR1[7:0] XXXX XXXX | uuuu uuuu KRRk %
013h FSR2H - | - | - | - | - | - | FSR2[9:8] | ...... XX | uu 5y K
014h FSR2L Indirect Data Memory Address Pointer O Low Byte,FSR2[7:0] XXXX XXXX | uuuu uuuu KRRk X
016h TOSH - | - | - | TOS[12:8] X XXXX | ..U uuuu PR AL
017h TOSL Top-of-Stack Low Byte (TOS<7:0>) XXXX XXXX | uuuu uuuu K kK KKK Kk
018h SKCN SKFL | SKUN | Skov -] SKPRT[3:0] 000. 0000 | u$S$. $$$$ | rwO,rw0,rw0,- ****
01Ah PCLATH - - - PC[12:8] ..00000 | ...0 0000 KXk kx
01Bh PCLATL PC Low Byte for PC<7:0> 0000 0000]| 0000 0000 ’ Kk K
01Dh TBLPTRH - -7 -] TBLPTR[12:8] 00X | 0 uuuu T
01Eh TBLPTRL Program Memory Table Pointer Low Byte (TBLPTR<7:0>) XXXX Xxxx | uuuu uuuu X %K K Kk K
01Fh TBLDH Program Memory Table Latch High Byte Xxxx xxxx | uuuu uuuu X kXK K Kk K
020h TBLDL Program Memory Table Latch Low Byte Xxxx xxxx | uuuu uuuu X kKK K %K
021h PRODH Product Register of Multiply High Byte XXXX XXxx | uuuu uuuu ok
022h PRODL Product Register of Multiply Low Byte XXX XXxx | uuuu uuuu ko k ko
023h INTEO GE | TAICEE| ADE | WDTE | TB1IE ELIE EOIE [(0000 0000| Ouuu uuuu A
024h INTEL TALE | SPIE TXIE RCIE | RCERIE| I2CIE E3IE E2IE [(0000 0000| uuuu uuuu KRR X
025h INTE2 - - - - TX2IE | RC2IE - BOR2IE [|0000 0000 uuuu uuuu KKKk %
026h INTFO - TAICIF | ADIF | WDTIF | TB1IF - E1IF EOIF |[.000 0000 | .uuu uuuu KKKk %
027h INTF1 TALIF SPIIF TXIF RCIF | 2CERIF| 12CIF E3IF E2IF /0000 0000 uuuu uuuu il el
028h INTF2 - - - - TX2IF | RC2IF - BOR2IF [|0000 0000 uuuu uuuu KRR X
029 WREG Working Register XXXX XXXX | uuuu uuuu R K K
02Ah BSRCN - - - - - - BSR[L.O] | ...... xx | uu I
02Bh MSTAT - - - C DC N oV VA L XOXXXX | L.uuuud - R
02Ch PSTAT BOR PD TO IDL RST | SKERR [BOR2LV [ GCRstIF|[$000 $000| uu$u u$uu |  rwo,/w0,m0,m0 ro,mo.r,mo
02Eh BIECN 1 - - ENBVD | VPPHV | ENBCP | BIEWR | BIERD ([ 1.00 $000( 1.00 $uuu rL,-*%r*x**
02Fh BIEARH - - 1 1 1 1 1 1 0.XX XXXX | u.uu uuuu *oo KRR K KK
030h BIEARL BIE Address Register as BIEAL[5:0] XXXX XXXX [ uuuu uuuu LA AR
031h BIEDRH BIE High Byte Data Register XXXX XXXX [ uuuu uuuu LA AR
032h BIEDRL BIE Low Byte Data Register XXX XxxX| uuuu uuuu kK K
033h PWRCN ENBGR | LDOC][2:0] LDOM[1:0] | ENLDO | CSFON {|0000 0000| uuuu u0Ou * %% %% \W r0,W r0,*
034h OSCCNO OSCS[1:0] DHS[1:0] DMS[2:0] CUPS /0000 0000| uuuu uuuu K kK Kk K Kk
035h OSCCN1 ccorT | Lcps DADC[1:0] DTMB[1:0] | T™BS | LCDS [[0000 0000] uuuu uuu. I
036h OSCCN2 DLCD[1:0] ENXT | XTS[1:0] | HAOM[1:0] ENHAO [|0000 0001 uuuu uuul KK KK K kK
037h CSFCNO SKRST HAOTR[6:0] A
038h CSFCN1 ENSDRV - - | BOR_TH[2:0] | BORS |ENBOR2 ...00011 | uuuu uuuu o e KR Kk
039h WDTCN ENBZ | BZS DBZ[1:0] [ ENwDT]| DWDT[2:0] 0000 0000| uuuu $000 e rw L
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* 5-1 ERECIEERdER

-"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,“.”uni d bit,“x’ ,“u”unchanged,“d”depends on condition
Addres§ ~ Name Bit7 | Bite | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0o || ARST IRST RIW
03Ah AD1H ADC1 conversion high byte data register ..00 0000| ..uu uuuu et
03Bh AD1IM ADC1 conversion middle byte data register 0000 0000| uuuu uuuu KREFR xR
03Ch AD1L ADC1 conversion low byte data register 0000 0000| uuuu uuuu KREERR R
03Dh AD1CNO ENAD1 - - OSRI[3:0] | CMFR ][0..0 0000 uuu. uuuu KRR R KK
03Eh AD1CN1 - - VREGN| PGAGNI1:0] | ADGNJ[2:0] XXXX XXXX | uuuu uuuu KR ERR R
03Fh AD1CN2 INIS1 - - - DCSET[3:0] XXXX XXXX | uuuu uuuu kKK Kk k%
040h ADICN3 INP[3:0] INN[3:0] X006 300 | uuuu uuuu Rk
041h AD1CN4 VRH[1:0] VRL[1:0] INX[1:0] VRIS INIS [[0000 0000| uuuu uuuu kK KKK K K K
042h AD1CN5 ENACM - VCMS | LDOPL - | - ENTPS | TPSCH||0000 0000] uuuu uuuu i
043h LVDCN - - PWRS LVDS[3:0] LVDO (|0000 0000| uuuu uuuu KRR R KRR
044h TMALICN |[ENTMAYTMACLY TMAS1 DTMAL[2:0] | - - 0000 00.0] uOuu uu.u * WL * kR x %
045h TMALR TMA1 counter Register 0000 0000| uuuu uuuu | rwo,rw0,rWO,rW0 rwO,rwo,rwo,rwo
046h TMALC TMALC counter Register 0000 0000 UUUU UUUU | ™W0,W0,rw0,/w0 rwO,rw0, o, o
047h TB1Flag - PWM7A| PWMB6A PWM5A| PWM4A|PWM3A| PWM2A|PWMZ1A||..00 0000 ..uu uuuu A AN
048h TB1CNO ENTB1 TB1M[1:0] TB1RT[1:0] TB1CL |PWMO1{PWMOQ0000 0000] uuuu uOuu *ORR R W xx
049h TB1CN1 PALIV PWMA1[2:0] | PAOIV PWMAOQ[2:0] 0000 0000| uuuu uuuu KRRk K K K
04Ah TB1RH TimerB1 counter Register [15:8] XXXX XXXX | uuuu uuuu AAANANN]
04Bh TB1RL TimerB1 counter Register [7:0] XXXX XXXX | uuuu uuuu IAAASAAAS
04Ch TB1COH TimerB1 counter Condition Register [15:8] XXXX XXXX | uuuu uuuu KRR xR E
04Dh TB1COL TimerB1 counter Condition Register [7:0] XXXX XXXX | uuuu uuuu kR K Rk k%
04Eh TB1C1H TimerB1 counter Condition Register [15:8] XXXX XXXX | uuuu uuuu KRR KK K K K
04Fh TB1C1L TimerB1 counter Condition Register [7:0] XXXX XXXX | uuuu uuuu KRR R K K K
050h TB1C2H TimerB1 counter Condition Register [15:8] XXXX XXXX | uuuu uuuu KORER KR KR
051h TB1C2L TimerB1 counter Condition Register [7:0] XXXX XXXX | uuuu uuuu KRR KRR
052h TC1CNO - TC1S[1:0] - - - - - 0000 0000] uuuu uuuu uuuu uuuu
053h PT1 PT1.7 | PT1.6 | PT15 | PT1.4 | PT1.3 | PT1.2 | PT1.1 | PTL1.0 |[xxxx xxxx | uuuu uuuu it
054h TRISC1 TC1.7 | TC16 | TC15 | TC1.4 | TC13 | TC1.2 | TC1.1 | TC1.0 [[0000 0000 uuuu uuuu kKKK K K K
055h PT1DA DA1.7 | DA1.6 | DA15 | DA1.4 | DAL.3 | DA1.2 | DAl.1 | DA1.0 |J0000 0000| uuuu uuuu kKKK K K K
056h PT1PU PU1.7 | PU1.6 | PU15 | PU1.4 | PUL3 | PU1.2 | PUL.1 | PU1.0 |J0000 0000 uuuu uuuu KRRk K K
057h PT1IM1 - - - - INTEG1[1:0] INTEGO[1:0] |{0000 0000| uuuu uuuu HEEERE
058h PT1INT INTEG7|INTEG6| INTEGS5| INTEG4|INTEG3| INTEG2 - - 0000 0000] uuuu uuuu KEERR R R
059h PT1INTE INTEL.7|INTEL.6|INTEL.5|INTEL.4] - - - - 0000 0000| uuuu uuuu KRR E
05Ah PT1INTF INTFL.7|INTF1.6] INTFL.5| INTF1.4 - - - - 0000 0000| uuuu uuuu kKKK K % K
05Bh PT2 - - - - PT2.3 | PT2.2 | PT2.1 | PT2.0 || XXXX XXXX | uuuu uuuu kR Rk K kK
05Ch TRISC2 - - - - TC2.3 | TC2.2 | TC2.1 | TC2.0 ||0000 0000| uuuu uuuu KKKk K K K
05Dh PT2DA - - - - DA2.3 | DA2.2 | DA2.1 | DA2.0 [{0000 0000| uuuu uuuu KRR KK K
05Eh PT2PU - - - - PU2.3 | PU2.2 | PU2.1 | PU2.0 [[0000 0000 uuuu uuuu KORER KK
05Fh PT2INT - - - - INTG2.3|INTG2.2]INTG2.1 INTGZ.q 0000 0000] uuuu uuuu KRR R
060h PT2INTE - - - - INTE2.3|INTE2.2|INTE2.1 INTE2.0||OOOO 0000| uuuu uuuu
061h PT2INTF - - - - INTF2.3| INTF2.2| INTF2.1| INTF2.0/J0000 0000] uuuu uuuu kKKK K K K
062h PT6 PT6.7 | PT6.6 | PT6.5 | PT6.4 | PT6.3 | PT6.2 | PT6.1 | PT6.0 [[ xxxx xxxx | uuuu uuuu kKRR K K K
063h TRISC6 TC6.7 | TC6.6 | TC6.5 | TC6.4 | TC6.3 | TC6.2 | TCB.1 | TCH.0 [[(0000 0000 UUUU UUUU KR KKK K X
064h PT6DA DA6.7 | DA6.6 | DA6.5 | DA6.4 | DA6.3 | DA6.2 | DA6.1 | DA6.0 |J0000 0000| uuuu uuuu KRR KR K K K
065h PT6PU PU6.7 | PU6.6 | PU6.5 | PU6.4 | PU6.3 | PU6.2 | PU6.1 | PU6.0 |J0000 0000] uuuu uuuu KORER KK
066h PT7 PT7.7 | PT7.6 | PT7.5 | PT7.4 | PT7.3 | PT7.2 | PT7.1 | PT7.0 |[ xxxx XXXX | uuuu uuuu KRR
067h TRISC7 TC7.7 | TC76 | TC75 | TC7.4 | TC7.3 | TC7.2 | TC7.1 | TC7.0 [[0000 0000 uuuu uuuu kKKK K K K
068h PT7DA DA7.7 | DA7.6 | DA7.5 | DA7.4 | DA7.3 | DA7.2 | DA7.1 | DA7.0 |{0000 0000 uuuu uuuu KRR
069h PT7PU PU7.7 | PU7.6 | PU7.5 | PU7.4 | PU7.3 | PU7.2 | PU7.1 | PU7.0 |J0000 0000 uuuu uuuu *R R KKK K K
06Ah PT8 PT8.7 | PT8.6 | PT8.5 | PT8.4 | PT8.3 | PT8.2 | PT8.1 | PT8.0 [ xxxx xxxx | uuuu uuuu kKKK K K K
06Bh TRISC8 TC8.7 | TC86 | TC85 | TC8.4 | TC8.3 | TC8.2 | TC8.1 | TC8.0 [[0000 0000 uuuu uuuu KRR K X
06Ch PT8DA DA8.7 | DA8.6 | DA8.5 | DA8.4 | DA8.3 | DA8.2 | DA8.1 | DA8.0 |J0000 0000| uuuu uuuu KRR KR K K K
06Dh PT8PU PU8.7 | PU8.6 | PU8.5 | PUB.4 | PUB.3 | PUB.2 | PU8.1 | PU8.0 ||0000 0000| uuuu uuuu KRRk K K
06Eh SSPCNO ENSSP| CKP CKE SMP - - SSPM[1:0] 0000 ..00| uuuu ..uu *OEEK XK
06Fh SSPSTA0 | SSPBY|SSPOV - - - - - | BF 00.....0 uu.. ..u *E e
070h SSPBUF0O |SSP Receive/Transmit Buffer Register XXXX XXXX | uuuu uuuu KRR K kX
= 5-2 BRI IERRSIRE)
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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”unknow n,“u”unchanged,“d”depends on condition

IAddress Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O ARST IRST R/W
071h CFGO - - - - - GCRst | ENI2CT| ENI2C (0000 0000| .... . uuu DR R el
072h ACTO SLAVE - - I2CER | START | STOP | I2CINT [ ACK [0000 0000( uuuu uuuu ERK KK K X %
073h STAO MACTF | SACTF | RDBF RWF DFF ACKF GCF ARBF (0001 0000 uuuu uuuu KKK K Kk K
074h CRGO CRG[7:0] 0000 0000 uuuu uuuu FOERR R R R x
075h TOCO 12CTF | DI2C[2:0] | 12CTLT[3:0] 0000 0000| uuuu uuuu ERK KK K K %
076h RDBO RDBJ[7:1] RDBI0] [xxxx xxxx| uuuu uuuu HRR R R R RE
077h TDBO TDBO[7:1] TDBO[0] [[xxxX XXXX| uuuu uuuu HRK KRR K KK
078h SIDO SIDO[7:1], The corresponding address of the 7-bit mode [SIDOV[0}I0000 0000| uuuu uuuu AR AR A
079h UROCN ENSP | ENTX T™>9 TX9D [PARITY - - WUE (0000 0..0| uuuu u..u roR Rk k¥
07Ah UROSTA - RCO9D | PERR | FERR | OERR | RCIDL | TRMT JABDOVH.000 0010| .uuu uuuu =00 rwo
07Bh BAOCN - - - - ENCR RC9 | ENADD|ENABD|| .... 0000 | .... uuuu B
07Ch BGORH - - - Baud Rate Generator Register High Byte L X XXXX | ..U uuuu S i
07Dh BGORL Baud Rate Generator Register Low Byte [XXXX XXXX| uuuu uuuu HREEOR SRR x
07Eh TXOR UART Transmit Register IXXXX XXXX| uuuu uuuu KRR R K KK
07Fh RCOREG UART Receive Register XXXX XXXX| uuuu uuuu [AAASAAAS
180h LCDCN1 ENLCP LCDV[2:0] ENLB [SELPCLH - LCDPU 0000 00.0| uuuu uu.u bl fofted
181h LCDCN2 - - - | - - - LCDBL LCl 0000 00.. | uuuu uu.. Eok Rk k k-
182h LCDCN3 SCM3[1:0] SCM2[1:0] SCM1[1:0] SCMO[1:0] 1111 1111 uuuu uuuu HRRR R R RE
183h LCDCN4 SSG21 | SSG20 | SSG19 | SSG18 | SSG17 | SSG16 | SSG15 | SSG14 1111 1111 uuuu uuuu *ORRR R R R K
185h LCDCNG SSGS5[1:0] SSG4[1:0] SSG3[1:0] SSG02[1:0] {11111 1111 uuuu uuuu KK Kk %
186h LCDCN7 SSG9[1:0] SSG8[1:0] SSG7[1:0] SSG6[1:0] 1111 1111| uuuu uuuu kKK Kk K k%
187h LCDCN8 SSG13[1:0] SSG12[1:0] SSG11[1:0] SSG10[1:0] (1111 1111] uuuu uuuu kK KK K k%
188h LCDO LCD SEG3[4:7] data LCD SEG2[3:0] data IXXXX XXXX| uuuu uuuu Rk KKk Kk %
189h LCD1 LCD SEGS5[4:7] data LCD SEGA4[3:0] data XXXX XXXX| uuuu uuuu KRR OR K K
18Ah LCD2 LCD SEG7[4:7] data LCD SEG6[3:0] data [XXXX XXXX| uuuu uuuu KRR R R RE
18Bh LCD3 LCD SEG9[4:7] data LCD SEGS8[3:0] data [XXXX XXXX| uuuu uuuu KRR R R R RE
18Ch LCD4 LCD SEG11[4:7] data LCD SEG10[3:0] data XXXX XXXX| uuuu uuuu FOEER R R
18Dh LCD5 LCD SEG13[4:7] data LCD SEG12[3:0] data XXXX XXXX| uuuu uuuu KRR
18Eh LCD6 LCD SEG15[4.7] data LCD SEG14[3:0] data XXX XXXX| uuuu uuuu el
18Fh LCD7 LCD SEG17[4:7] data LCD SEG16[3:0] data XXXX XXXX| uuuu uuuu HEKEOR K K X
190h LCD8 LCD SEG19[4:7] data LCD SEG18[3:0] data IXXXX XXXX| uuuu uuuu Rk R Kk Kk %
191h LCD9 LCD SEG21[4:7] data LCD SEG20[3:0] data [XXXX XXXX| uuuu uuuu KRR R K K
192h UR2CN ENSP2| ENTX2 [ TX92 | TX9D2 |PARITY2 - - WUE2 [[0000 0..0 | uuuu u..u KKK KK *
193h UR2STA - RC9D2 | PERR2 | FERR2 [ OERR2 [ RCIDL2 | TRMT2 ABDOVF).000 0010{ .uuu uuuu -0 rwo
194h BA2CN - - - - ENCR2| RC92 |[ENADD2ENABDZ| .... 0000 | .... uuuu B
195h BG2RH - - - Baud Rate Generator Register High Byte LW XOXXXX [ ..U uudu ooy, R R R
196h BG2RL Baud Rate2 Generator Register Low Byte IXXXX XXXX| uuuu uuuu R R KKK kK
197h TX2R UART2 Transmit Register IXXXX XXXX| uuuu uuuu HR R K Kk %
198h RC2REG UART2 Receive Register XXXX XXXX| uuuu uuuu [AAASAANS

080h ~ OFFh SRAM as 128Byte uuuu uuuuf uuuu uuuu KRR R x
100h ~ 17Fh SRAM as 128Byte uuuu uuuuf uuuu uuuu HRR R R KKK
200h ~ 2FFh SRAM as 256Byte uuuu uuuu| uuuu uuuu KRR R K Kk %

* 5-3 ERECIEIRSR(E)
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6. BEREM

Absolute Maximum Ratings :

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

Voltage applied at VDD t0 VSS ... . i e e e -0.2Vto 6.0V
Voltage applied to any pin ... .. e -0.2Vto VDD +0.3V
Voltage applied to RST/VPP pPin ... . e e e e e e e -0.2V1t08.75V
Diode current at any deviceterminal . ... ... e e +2 mA
Storage temperature, Tstg: (unprogrammed device) . .. ...t -55°C to 125°C
(programmed eVICE) . . ..o vttt e -40°C to 85°C
Total power diSSipPation. .. ... ... e e 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 5.5
VDD = 3.6V~5.5V, Frequency<=16Mhz, \Y;

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
© 2018-2021 HYCON Technology Corp DS-HY17P56-V05_TC
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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,
-20% 1.843 +20% | MHz
HAOM][1:0]=00
ENHAO[0]=1,
) ) -20%  3.686 +20% | MHz
HAO High Speed Oscillator HAOM[1:0]=01
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
HAO Drift vs. VDD LPO Drift vs. VDD
20.0
15.0
g 10.0
’g 5.0 /
2 0.0 — T T—T— T
§ 50
£ 100
-15.0
-20.0
Nt 0 MO0 TO0ONTO®0Oo AT NYT©OOoNTO©®©OONT©®O NI I
Lo B o' o o O o T o T o o R S . S e S o I T e ¥ ) N N NNOOMOMOOHOOHOOH ST ITT T T OO0,
VDD (V) VDD (V)
Figure 6.2-1 HAO vs. VDD Figure 6.2-2 LPO vs. VDD
LPO Drift vs. Temperature 1.834M HAO Drift vs. Temperature
0.0 T T 4.0
/-// \ 25 —22v
=-10 _ = —3.0v
2_2.0 7// N\ § 00 @ — \55\,
s \\ § -4.0
%’4'0 \\ E 6.0
% 50 AN 8.0
6.0 o D D < <~ <~ . - - -10.0 * @ - @ * * * * *
. ,@EQ éfpég & \09& wég \&aég e‘bég s,\cég é.{ﬁsg . P\; ,:19(" < J‘/Q\.J m"(' aﬁﬁ\; x§’(’ Q,@(’(J é.{f,”\.'
TA(C) TA(T)

Figure 6.2-3 LPO vs. Temperature
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3.686M HAO Drift vs. Temperature 7.834M HAOQ Drift vs. Temperature
0 :
4 ——\DD=2.2V 40 ~—\DD=2.2V
- 20 ——VDD=3.0V -~ 20 ——VDD=3.0V
Bl 2
S0 —ooess L
% -2.0 % 2.0
£ 40 § 40
= 3
g 6.0 g 60
fra i
-8.0 -3.0
-10.0 -10.0
-40 -20 0 20 40 60 80 100 120 40 -20 0 20 40 60 80 100 120
TA(T) TA(T)
Figure 6.2-5 HAO(3.686MHz) vs. Temperature Figure 6.2-6 HAO(7.834MHz) vs. Temperature
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TA = 25°C, VDD = 3.0V,0SC_LPO = 14.5KHz, BOR2 OFF, unless otherwise noted

Sym. | Parameter Test Conditions Min. | Typ. | Max. unit
lam1 Active mode 1 | OSC_CY = off, 0SC_HAO = 7.834MHz, CPU_CK = 7.834MHz 600 1000 UA
lamz Active mode 2 OSC_CY = off, OSC_HAO =3.686MHz, CPU_CK = 3.686MHz 320 650 UA
lams Active mode 3 | OSC_CY = off, OSC_HAO = 1.843MHz, CPU_CK = 1.843MHz 280 500 UA
lama Active mode 4 | OSC_CY = off, OSC_HAO = 1.843MHz, CPU_CK = 1.843MHz/2 220 350 UA
ILp1 Low Power 1 OSC_CY = off, 0SC_HAO=off, CPU_CK = LPO 2 5 UA
Ip2 Low Power 2 OSC_CY = off, 0SC_HAO=off, CPU_CK = LPO, Idle state 0.5 15 UA
ILps Low Power 3 OSC_CY = off, OSC_HAO=off, CPU_CK = off, Sleep state 0.2 1.0 UA
ILps Low Power 4 OSC_CY = 32768, OSC_HAO = off, CPU_CK = 32768, Idle state 3.59 UA
ILps Low Power 5 OSC_CY = 32768, OSC_HAO = off, CPU_CK = off, Sleep state 1.54 UuA

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
Il | Active mode 1 | OSC_CY = off, OSC_HAO = 7.834MHz, CPU_CK = 7.834MHz 1200 1800 uA
laz | 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
las | 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, OSC_HAO = off, CPU_CK = LPO 4 10 UA
ILp2 Low Power 2 OSC_CY = off, 0SC_HAO=off, CPU_CK = LPO, Idle state 1 3 UA
ILps Low Power 3 OSC_CY = off, OSC_HAO=off, CPU_CK = off, Sleep state 0.3 2 UuA
lpa | Low Power 4 OSC_CY = 32768, 0SC_HAO = off, CPU_CK = 32768, Idle state 8.58 uA
ILps Low Power 5 OSC_CY = 32768, OSC_HAO = off, CPU_CK = off, Sleep state 4.33 UA
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Active Current(lami) vs.VDD

Active Current(lam2) vs.VDD

600.00 900.00
500.00 rd 800.00 /
z / 700.00 /
3 400,00 < 600.00
E 3 )
] € 500.00
2 300.00 < /
5 / 2 400.00 P
200.00 '3 300.00
/ /
200.00
100.00
100.00
0.00 0.00
VDD=2.2V VDD=3.3V VDD=5.5V VDD=2.2V VDD=3.3V VDD=5.5V
Figure 6.3-1 law vs. VDD Figure 6.3-2 lavz vs. VDD
Active Current(lams3) vs.VDD Active Current(lama) vs.VDD
600.00 450.000
500.00 ra 100.000 P
/ o 350.000 /
T 400.00 ;E— 300.000 -
=]
= / @ 250.000
< 300.00 = P
g 3 200.000
5 / /
O 200.00 / 150.000 /
100.000
100.00
50.000
0.00 0.000
VDD=2.2V VDD=3.3V VDD=5.5V VDD=2.2V VDD=3.3V VDD=5.5V
Figure 6.3-3 laus vs. VDD Figure 6.3-4 lavs vs. VDD
Active Current({lr1) vs.VDD Active Current(l.r2) vs.VDD
10.00 3.00
9.00
2.00 2.50
=z 70 = 2.00
3 600 2
‘S 5.00 S 150 "
S 400 E —
Q 3.00 Q 1.00
200 // 050 //
1.00
0.00 0.00
VDD=2.2V VDD=3.3V VDD=5.5V VDD=2.2V VDD=3.3V VDD=5.5V
Figure 6.3-5 l.p; vs. VDD Figure 6.3-6 l.p, vs. VDD
Active Current({lr3) vs.VDD Sleep Current(lrs) vs. Temperature
0.40 7
035 6 f
< 030 z° //
2 =4
e
£ 020 ~ 5 _—
3 — 1 ©2
©o1s // 1 // —3V
0.10 E—— 0 I
0.05 RO S R S SR S R SRl
. ST DT ST BT & &
VDD=2.2V VDD=3.3V VDD=5.5V

TA(TC}

Figure 6.3-7 l.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(Vin - ViL) 0.3*vDD Vv
ke | Leakage Current 0.1 UA
Reu | Port pull high resistance 60 kQ
Output voltage and current and frequency
) VDD<4V, IOH=10mA, VDD -0.4
Vou | High-level output voltage
VDD>=4V, IOH=15mA, | VDD -0.4 v
VDD<4V, IOL=-10mA VSS +0.3
VoL | Low-level output voltage
VDD>=4V, IOL=-15mA VSS +0.3
Vou VS. lon VoL VS. loL
6.0 0.45
0.40 S
s 50 =~ 0.35
%4.0 VDD=3:0V % ggg /
S30— ——VDD=5.0V S 020 //
2-2-0 E_ 812 — VDD=3.0V
3 3 oos = —VDD=5.0V
e o
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, vs. VDD
3.50
3.00
s
o 2.50
g P
5 2.00
%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, tg-Lvr1 2 us
VDD Start Voltage to accepted reset internally (L=»H),Vuys: | 1.15 1.48 1.75 \Y

BORL BOR1 current, lsor1 0.2 0.5 UuA
Temperature Drift 30 %
Pulse length needed to accepted reset internally, ta-Lvr2 2 us

000b | 1.56 1.70 1.84
001b | 1.82 1.98 2.14
010b | 2.02 2.20 2.38
011lb | 2.27 2.47 2.67
(L=>H),Vhysz, \%
100b | 2.48 2.70 2.92
and BOR_TH[2:0]:
101b | 2.73 2.97 3.21
110b | 3.24 3.60 3.96
111b | 3.56 3.95 4.35

000b | 1.53 1.66 1.79

VDD Start Voltage to accepted reset internally

BOR2

001b | 1.78 1.93 2.08

010b | 1.98 2.15 2.32
VDD Start Voltage to accepted reset internally

0l1lb | 2.23 2.42 2.61
(H=2L),Vivra, \%

100b | 2.44 2.65 2.86
and BOR_TH[2:0]:

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, lzor2 10 15 uA
Temperature Drift 3 5 %
Pulse length needed as RST/VPP pin to accepted reset 5

us
internally, ta-rst
RST
Input Voltage to accepted reset voltage 1.1 \%
Reset release voltage 2 \%
Operation current, I.vp 10 UA
External input voltage to compare reference voltage 1.15 1.2 1.25 \%
Compare reference voltage ppm/
LVvD ) TA=-40°C ~85 °C 50
temperature drift °C
Detect VDD voltage rang by user option, VSVS +0.1
-0.1v 4.0 Y
VLDS[3:0]=1110b \Y,
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Detect VDD voltage rang by user option, VSVS

VLDS[3:0]=0001b

VLDS[3:0]=1101b 36
Detect VDD voltage rang by user option, VSVS

VLDS[3:0]=1100b 33
Detect VDD voltage rang by user option, VSVS 30
VLDS[3:0]=1011b

Detect VDD voltage rang by user option, VSVS -
VLDS[3:0]=1010b

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

Detect VDD voltage rang by user option, VSVS 07
VLDS[3:0]=1000b

Detect VDD voltage rang by user option, VSVS

VLDS[3:0]=0111b 20
Detect VDD voltage rang by user option, VSVS

VLDS[3:0]=0110b 25
Detect VDD voltage rang by user option, VSVS

VLDS[3:0]=0101b 24
Detect VDD voltage rang by user option, VSVS

VLDS[3:0]=0100b 23
Detect VDD voltage rang by user option, VSVS 05
VLDSJ[3:0]=0011b

Detect VDD voltage rang by user option, VSVS -
VLDS[3:0]=0010b

Detect VDD voltage rang by user option, VSVS ’0

BOR1/BOR2 : Brownout Reset 1/2
LVR : Low Voltage Reset of BOR
LVD : Low Voltage Detect

RST : External Reset pin
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BOR vs. Temperature BOR2 vs. Temperature
2 1.78
19 —VLVR [
1.8 1.76
17 \
216 — S17 —
=1 ——_
215 Sim2 T
©
514 T~ = —VLWR
o . \\ -] 17
> > L —
1.3 ~——_ ——VHYS
1.2 1.68
1.1
1 ‘ . . ‘ : ‘ 1.66
40 20 0 20 40 60 80 100 120 2 3 4 5 6 7 8 9
TA(T) TA(T)
Figure 6.5-1 BOR vs. Temperature Figure 6.5-2 BOR2 vs. Temperature
Vgst=VDD) —
BOR2 (L—H)
BOR2 (H—L)
BORL VLVR
VHYSVR T
BORL1 - 2 Start VrsT|
=0.3xVDD) / T
trst - ta-LvR rRST*l
— I — K—tarsT — K
oceur z i z occur|
Reset stage % g Reset state|
no occur

Figure 6.5-3 BOR reset diagram

no occur

Figure 6.5-4 RST reset diagram

L _______________________________________________________________________________________________________________________________________________________________________________}
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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
2.4 Y
[2:0]=000b
LDOC
2.6 Y
[2:0]=001b
LDOC
29 Y
[2:0]=010b
Select VDDA output IL=0.1mA, LDOC
-5% 3.3 | +5% Y
voltage VDD2VDDA+0.25V | [2:0]=011b
LDOC
3.6 Y
VDDA [2:0]=100b
LDOC
4.0 Y
[2:0]=101b
LDOC
4.5 Y
[2:0]=110b
LDOC
Dropout voltage IL=10mA 250 mV
[2:0]=000b
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 %/
operation current, lviz ENAD1[0]=1b, ENV12 [0]=1b 50 UA
Internal Analog Common Mode
IL = OuA 1.1 1.2 1.3 Y
V12 Voltage ,Vacy=V12
) ENAD1[0]=1b, TA=-40°C~85°C,
Temperature drift 50 PPM/°C
ENV12 [0]=1b
VDDA : Adjust Voltage Regulator

© 2018-2021 HYCON Technology Corp DS-HY17P56-V05_TC
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VDDA(LDOC[2:0]=000b) vs. VDD VDDA(LDOC[2:0]=010b) vs. VDD
2.4055 2.901
T~
/ \ 2.900
S 2.4045 N =~ /
Y / © 2.899
B 2404 S / —IL=10uA
] ©
3 / —IL=10uA £ 2809 V4
> 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
VDDA(LDOC[2:0]=110b) vs. VDD VDDA(LDOC[2:0]=000b) vs. Temperature
4.498 2.408
"\ 2.406
4.496 o
_ \ 2.404
S 4404 N Sau02 | 7 RN
——IL=10uA
S 4.492 . & 24 N\
p \ £ ——VDD=5V b= 0uA
S 4400 S 2398 N
2.396
4.488 2.394
4.486 : : : 2.392 : : : : : : :
55 5.0 45 40 200 0 20 40 60 80 100 120
VDD (V) TA(TC)
Figure 6.6-3 VDDA(110b) vs. VDD Figure 6.6-4 VDDA(000b) vs. Temperature
VDDA(LDOCI[2:0]=010b) vs. Temperature VDDA(LDOCI[2:0]=110b) vs. Temperature
2,898 4.99
2.896

T~ 4.985 N
w7 AN e \\

2 7 N
o 2.89
E 2888 N\

Voltage (V)
s
o P
(s} ~ f(s]
~ o (=]

S, as —VDD=5V,IL=10uA N, ——\VDD=5V,IL=10uA
2.884
4.965
2,882
288 : : 4.96 : : : : : : : : ‘
40 200 0 20 40 60 80 100 120 40 -20 0 20 40 60 80 100 120
TA(T) TA(TC)
Figure 6.6-5 VDDA(010b) vs. Temperature Figure 6.6-6 VDDA(110b) vs. Temperature
VDDA vs. Load current
2.450
2.430
=
@
§ 2410
G \
>
< 2.390
[=]
=
2.370
=\ DD=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,vVDD>2.4V;
LCDV[2:0]=000b,vVDD>2.75
V;
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
g3.100 8 4.100
S 3.000 S 4.000
§ 2000 § 3.900
= o 3.800
> 2.800 > 3700
2700 3.600
2.600 — — 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

T 5.200
25100

°
> 5,000

O 4,900
]

> 4.800

4.700

4.600

™~
o

Qoo =N g N O
NN MM 0 oM
VDD (V)

@ wn~N 9
+ < ¥ <

N
v o W

Figure6.7-3 VLCD(LCDV=000b) vs. VDD

6.8. SD18, Power Supply and recommended operating conditions
TA = 25°C,VDD = 3.0V, VDDA=2.4V,unless otherwise noted

HYGON

HYCON TECHNOLOGY

Sym. Parameter Test Conditions Min. | Typ. Max. unit
Vspis | Supply Voltage at VDDA | ENLDO[0]=0 2.4 5.5 Vv
. Modulator sample frequency, ADC_CK 115 460 KHz
SD18
Over Sample Ratio, OSR 64 16384
Operation supply GAIN =16,
| 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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TA = 25°C,VDD = 3.6V, VDDA=2.4V,Vyr= 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 uv/°C
GAIN=16 0.15
Offset temperature drift
) GAIN=128 0.02
with chopper
Vsi=0V,
90 dB
Veu=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
o Dyppa=+100mV, PGA=off
PSRR | DC power supply rejection 75
Vyr=1.0V, GAIN=16
dB
Vg=1.2V,Vg-=1.2V, PGA=8
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ADC Offset vs. Temperature

1400
1200 AN

_ 1000 \
> ‘\\\\\
800 \
600
VDD=3.3V, VDDA=2.4V,
400 "ADC Gain=16, ADC VR: V12-VSS,

200 JADCVIN=0V from Al4-Al3

VIN common mode= external VDDA/2
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TA(T)
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o= wr o
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ADC VIN:VDD/10 vs. Temperature
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Figure 6.8-1 ADC Offset drift with Temperature

ADC Gain vs. Temperature

3500

DD=3.3V, VDDA=2.4V,
3000

ADC Gain=16, ADC VR: V12-VSS, /

s 2500 ApC VIN=45MY from Al4-Al3:
o 2000 W
e
& 1500 /
5 1000 -
£ 500
® 0 | . | |
-500
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-40  -20 0 25 45 65 85 100 125
TA(C)

Figure 6.8-3 ADC Gain drift with Temperature
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6.8.3. SD18 Noise Performance
HY17P56 &% SD18 12t T EZ g0 A FEANFRAE - TR HEAHHAARERE Gain, Output rate, MZE
R K AERSHE% - Bk 1024 £2EH -

EN

OB(RMS) 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

Output rate(Hz)

=0.9*VREF® Gan 1=1pGAGN [x [ADGN 7188 3504 1797 898 449 225 112 56 28
+2160 025 |[=| off |[x|025| 1457 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® 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) i

s 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

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
+4500 025 |=| 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(m) OSR 64 128 256 512 1024 2048 4096 8192 16384

Output rate(Hz)

=0.9*VREF® Gan T=TroacN < TADGN 7188 3594 1797 898 449 225 112 56 28
+4500 025 |=| off |x|025]| 75872 | 485.33 | 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 2.53 175 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)
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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
=0.9*VREF(1) : Output rate(Hz) 112 56 28 14
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*VREF(1) . Output rate(Hz) 112 56 28 7
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 4.71
+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 18.5 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
=0.9*VREF(1) : 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 1.54 114
+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:
In FsiR
ENOB(RMS) = RMS Noise

In(2)
1024 5
2x VREF x | > (ADO[K]- Average)
. k=1
RMS Noise = o
Where FSR (Full- Scale Range) = 2 x VREF/Gain.
S (apolk)
Average = &1 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),
LSB base on 19-bit output LSB base on 19-bit output
400 6
350 4 | |
300 g, [TV T |
] =
250 g o
= o
3 o
g 32 [T IR
150 g 4
100 -6
50 -8
0 -10
6 -5 -4 -3 -2 A1 0 1 2 3 4 5 6 1 201 401 601 801 1001
Output 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
%00 T \/pp=3.3v, vDDA=2.4V, Gain=1, 10 r VDD=3.4V VDDA 4V Gain1
450 | Output rate ~ 14sps (OSR:16384), 8 | out _t- 1o~ 1 = OSR‘IaEISgEM
LSB base on 19-bit output, utput rate sps - )
400 | High Accuracy ADC Mode g | LSBbaseon 18-bit output,
High Accuracy ADC Mode
350 4
5 LI I |
0

Occurrence
NN W
S o ©
S © o

Output Code (LSB)
ro

150 -4
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
Output 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

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

6 5 4 3 2 1 0 1 2 3 4 5 86
Output Code (LSB)

Figure 6.8-8 RMS Noise 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

6 5 4 3 2 1 0 1 2 3 4 5 86
Output Code (LSB)

Figure 6.8-10 RMS Noise Diagram

RMS Noise Diagram

VDD=3.3V, VDDA=2.4V, Gain=128,
Output rate ~ 28sps (OSR:16384),
LSB base on 18-bit output

6 5 4 3 2 1 0 1 2 3 4 5 86
Output Code (LSB)

Figure 6.8-12 RMS Noise Diagram
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RMS Noise Diagram

10
VDD=5.5V, VDDA=5V, Gain=1
8 Output rate ~ 28sps (OSR:16384),
6 LSB base on 19-bit output
P T 1 R T
o T |
g2 i
$o0
o
Qa2
3
g
3 1Nl T 1 N
-6
-8
-10
1 201 401 601 801 1001
Time (reading number)
Figure 6.8-9 Output Code Diagram
RMS Noise Diagram
10
VDD=5.5V, VDDA=5V, Gain=1
8 Output rate ~ 14sps (OSR:16384),
6 LSB base on 19-bit output,
High Accuracy ADC Mode
4
o JIL AT | L
g 2
$o0
8
R L ST
g -4
-6
-8
-10
1 201 401 601 801 1001
Time (reading number)
Figure 6.8-11 Output Code Diagram
RMS Noise Diagram
10
VDD=3.3V, VDDA=2.4V, Gain=128,
8 Output rate ~ 28sps (OSR:16384),
6 LSB base on 18-bit output
R 0 T T AT
m
g 2
$o0
o
Qa2
3
g
34 [ RIERNIELNE
-6
-8
-10
1 201 401 601 801 1001

Time (reading number)

Figure 6.8-13 Output Code 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

6 5 4 3 2 414 0 1 2 3 4 5 86
Output Code (LSB)

Figure 6.8-14 RMS Noise Diagram

RMS Noise Diagram

VDD=5.5V, VDDA=5V, Gain=128,
Output rate ~ 28sps (OSR:16384),
LSB base on 18-bit output

6 5 4 3 2 414 0 1 2 3 4 5 86
Output Code (LSB)

Figure 6.8-16 RMS Noise Diagram

RMS Noise Diagram

VDD=5.5V, VDDA=5V, Gain=128,
Output rate ~ 14sps (OSR:16384),
LSB base on 18-bit output,
High Accuracy ADC Mode

6 5 4 3 2 414 0 1 2 3 4 5 86
Output Code (LSB)

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
|

201 401 601 801 1001

Time (reading number)

Figure 6.8-15 Output Code Diagram

RMS Noise Diagram

VDD=5.5V, VDDA=5V, Gain=128,
Output rate ~ 28sps (OSR:16384),
LSB base on 18-bit output

201 401 601 801 1001

Time (reading number)

Figure 6.8-17 Output Code Diagram

RMS Noise Diagram

VDD=5.5V, VDDA=5V, Gain=128,
Output rate ~ 14sps (OSR:16384),
LSB base on 18-bit output,
High Accuracy ADC Mode

201 401 601 801 1001

Time (reading number)

Figure 6.8-19 Output Code Diagram
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6.8.4. SD18 ,Temperature Sensor

TA = 25°C,VDD = 3.0V, VDDA=2.4V,unless otherwise noted

HYGON
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Figure 6.8-20 ADC Temperature Error

© 2018-2021 HYCON Technology Corp
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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
TCerr Calibration at 25°C of -40°C~85°C 2 °C
temperature
ADC TPS vs. Temperature
2.00
06. 1.50
— 1.00
o
E 0.50 \\—/_—//
k]
§ 0.00 ‘ : : ‘ .
S -0.50 -
g. 100 VDD=3.3V,VDDA=2.4V
Kz ' ADC Gain=16,ADC VR:internal VDDA/2,
-1.50 7 OSR=16384
-2.00
-40 -20 0 25 45 65 85 100 125
TA(TC)
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6.9. Build-In EPROM(BIE)

HYGON
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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 \Y
IsiE Operation supply current 3 mA
Vss Supply Voltage 0 \Y

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

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

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
VoD Operation supply Voltage 2.75 55 \%
Vss Supply Voltage 0 \%

without connecting to the external VBIE power source.

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

HY17P56

VDD
10uF

BIE Control VSS

Circuit
Cvpp

0.47uF

VPP

Internal

Figure 6.10-1 BIE typical application circuit

© 2018-2021 HYCON Technology Corp
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BIE Control
Circuit

Internal

Cvpp

0.47uF

Figure 6.10-2 Use low voltage control circuit
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7. FIEERM
‘ HEURN Bl | LE6% | @K | M
TEMB1 #HEEKX | 5IHB — | MSL3
- F Il w2 i HE | #H
HY17P56-D000 Die - D 000 000 - 250 |Green4d -
HY17P56-L048 LQFP 48 L | 048 000 Tray 250 |Green4 | MSL-3
lEmEE - IREXEESY - BXBER (Z8R / FER / KBIERE)
BN : WE HY17P56 R EE RIS RE NI NBARIT S 008 - HRENEMER
RYE - A NEm:E & HY17P56-D000-008
Bl . WEESKZE HY17P56 AR ZER R ERENERERATE - BITE
m&7% HY17P56-D000
Bl MEEKE HY17P56 AR BN EE R EFENEREHER LQFP48
HE - BITEMBER HY17P56-L048 - HEL Tray £ E - BIBR TFERBI -
BEREAFFHEEEEERXS Tray
BN : WE HY17P56 R & EE RIS R E IR TSR/ 009 - MESKMEmEH

- AINERBAA HY17P56-L048-009 -
ARAREEEEEXS Tray

R LQFP48 £ E BEM Tray £ E -
RBIFRTEmEIH
2 BB LRE
“001"~“999" BIREMNBIERPBENELXBRENR  MELR A AHLILE -
3 MSL:
REBURM SR AIKIE IPC/JEDEC J-STD-020 RIRENMMBER DR - WS E
IPC/JEDEC J-STD-033 HiZ % 218 EWEATH -
4Green (RoHS & no CI/Br):
HYCON

BAME

== O Eb

EmE4 Green Product -

N

5 ROHS 1% ' REACH SEFYE(SVHO) I R EX EAE

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

DS-HY17P56-V05_TC


http://www.hycontek.com/

HY1/7P56

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

=

8. HRMUAE

=R

8.1. LQFP48(L048)
8.1.1. Package Dimensions

D

D1

LA
15 O %38
TITTIITIT]

F A
b J uJ;JlDLDiEL[L[LDﬂDWWL <
&[ocs |- .
SYMBOLS | MIN NOM. | MAX.

A —— — 1.60

Al 005 | —— | 015

A2 135 | 1.40 | 1.45

b 017 | 022 | 027

c 0.09 — | 020

D 9.00 BSC

D1 7.00 BSC

E 9.00 BSC

E1 7.00 BSC

e 0.50 BSC

L 045 | 0.60 | 0.75

L1 1.00 REF

0 o | 35 | 7
Note:

7l
o

=1

GAGE PLANE:

SEATING PLANE

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. {ZRTACER
DT it A ST REARI 7T - THRESS

T F S A EE R -
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SRR BHR =): mE
V01 All 2018/07/12 | #HREETT
V02 6~11 2018/08/8 | MMiIERAA
12 FEFERIEN
14~16 LFEERELE
25~27 EiresdlzE
40~44 ADC ##{E#EZ - ENOB &
V03 2227 2019/10/19 | {BZ LCD &z
32 2020/1/7 LMK 32768 ThEE
V04 24 2020/6/2 182k SPI E1728
36 2021/1/4 &0 BOR - Reset R 7 (&l
25~26 B EFeR55 - 18I0 INIS1 ~ VRIS * INIS
V05 16 2021/9/11 | {824 BOR - Reset 5%
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