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SEGx
D
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P| VLCD

VDD VSS PTn.x/BZ
P—*l LTC_.‘
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10 gzgm)r Da::TKM? ;‘-)Ory PORT Interface
. Z, : - N .
3.686Mhz, (SR : 128B) 8-bit TimerAl (P;Tls ?TBZZ) EUART
7.834Mhz HAO, (GPR : 256B)
14.5K LPO
Program CPU HARDWARE
Memory MULTIPLIER Watch Dog LCD, 4x14
HO8D
(OTP: 4KW) 8x8
RESET SD18 o
(BOR) Low Voltage (PGA) Built-in Low Power
(STACK) Detect (XAAD) voltage BIE Svstem
(wDT) (LVD) (Network) 64W y
(RST) (Temp.senor)
RST/VPP LVDIN Alx VDDA
[?] Power Pad  [0] Digital Pad Analog Pad Common I/0 Pad

4.2. HEXHBS T

O R INREERERIREAE
DS-HY17P52
UG-HY17S58
APD-CORE005

TR TEEXERRAS
APD-HY17PIDE001
APD-HY17PIDE002
APD-OTP005

FERREEFRERE AR AR T
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4.3. Clock System
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LCPS

LPC_CK

» 8 —>» LS CK

INTR_CK

DMS[2:0]
0SC_LPO ¥ 0
0SCS[1:0] DHS[1:0] .
\¢\ 111(:256)
110(+128)
11 101(:64)
HS_CK DHS_CK . DMS_CK
LPO 0SC_LPO 3(1) L e - (1)22&2 -
14.5KHz OSC_HAO || o 0100-8)
001(+4)
ENHAO 062
HAOTR[G:O]ﬂ
CcPUS
HAOMI[L:0]

1.843MHz

3.686MHz

7.834MHz

4-2 Clock System G HEE](—)
DTMA1[2:0]

.

111(+256)
110(+128)
101(+64)
LPC CK [} 1 TMA1_CK | 100(+32)
+256 > ]

DMS CK [LF—» 0 011(+16)

- 010(=8)
001(+4)
000(+2)

TMAS1

TMA1_CK1

DTMA1_CK

DWDT[2:0]

v

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

WDT_CK
LPC_CK [+ 8 | »101(:32)
110(:16)

111(+8)

B7S DBZ[1:0]

LPC _CK [}
LS cKk [F—»

[ 4-3 Clock System HEIRSEE(Z)

Timer A1

|
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LCDS

LS_CK [—» 1
LPC CK [}—» 0

+16
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DLCD[1:0]

4-4 Clock System 1EHRSIEE](Z)

4.4. Low Voltage Detect(LVD)

<
]
O

adAn

[olsy¥md

)
Digital Input

TCn.x/DAN.x

\

VLDX[3:0] %_li

1111

0000
0001

0010

1011

VDD
~5us
Flag:
> LVDOI[0]
N

1100

1.2v

1101

/f

VLDX[3:0]

!

[ 4-5 Low Voltage Detect f2R/FHEE|(PTS.1 i AFFH)
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RST : External Input Reset
BOR : Brown-out Reset
TO : Watch Dog Time-Out Reset
SKERR : Stack Error Reset(by user set)
PWRT : Power-On Timer

HYGON
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45. Reset
- 2us
RST Glitch Filter RST
Bun

VDD BOR BORIQ]
Rise & Low Voltage
Sleep()
WDT

KERR

Stack S (0]
LPO —— PWRT

4.6. Power System

\V4

Ol

4-6 Reset {RIRJFHEE]

Highlmpedance

2.4V—

VDD -

VDD I
Eﬁ 3.6V

10uF

| Regulator

LDOC[Z:O]—\l\ 3

LDOMI[L:0]

VDD

VDDAX

VDD 250KQ

Bandgap 119V

ENBGR—» reference —=—»BGR

voltage |

[ 4-7 Power System &R FEE]
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4.7. SD18 Network

ENAD1[0]
[~ ADCLK T

[a g
L
%l I OSR[3:0]

: INP[3:0] | o —:
— |
[ A273 0000 ! SD18 ———DCSET[3:0] |
0001 ! VREGN[0] !
TSO |0010 : _ADGN[Z:(E]] :
——ENTPS[0] ! ;
| )
oot ! TPSCH[0] |1bit| Comb 24Pt Apcg
VDD/10 { 0100 INX[L:0] | : I Filter? H/M/L
0101 S| +: :
0110 |
VDDA |0111 INX D 2 AAD :
1000 SIix1, x4, x16 |
VSS |1001 | ;ADCIF
1010 : Interrupt
| 1011 — . '
+ VRix1,x% - | [T OSR | Comb filter Order
. . [ 65536 2nd
B 11\ i [ 32768 2nd
0000 | | 16384 2nd
VSS (0001 : 8192 2nd
o010 1| 4096 2nd
oowt | | 2048 2nd
INL
a5~ o100 : 1024 3rd
oms LA o | 512 3rd
< - ! 256 3rd
VDDA/2 |0 = 128 3rd
0111
o | 64 3rd
VDDA {1000
1001 vems VRALO VRLILO
VDDA/2
01 01
V12
[E 4-8 SD18 Network {&EHFHEE]
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4.8. GPIO PT1and PT2

VoD
<n< =
PUN.X \ 1=n<2, n = Port
\ 0=x<7, x = Pin
Only support DA1.2
DAn.x
60KQ
PTn.x — Digital Input
e
250Q
DAn.x

° Analog Input

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

& 4-9 GPIO PT1 and PT2 &R /5HEE]
4.9. GPIO PT8/SEG14~SEG15

IF n=8, n = Port
. 0=x<£1, x = Pin; i=14~15
SSGi -
PTn.
nx K LCD SEGx
TCn.x

Digital Output

[SEGI ( :
|

[E] 4-10 GPIO PT8/SEG14~SEG15 &R FIEE]
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4.10.Watch Dog

DWDT[1:0]
Clearn
Counter

ENWDT[0] —
Sleep()—Q

CWDT()
Reset signal

Set TO on

WDT_CK Overflow
Programmable Scaler Normal Mode
OSC_LPO>| =+
[osc tpo>{ =8 | _C} hormal Mo

WDT_CK+16384| 000 Idle Mode

WDT_CK+8192 | 001 D_)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

4-11 Watch Dog t&R5HEE

4.11.8-bit Timer A1

DTMA1[2:0]

\,¢\ ENTMA1[0]
111(+256)
110(+128) TMACL1[0] jv

101(+64) TALCIF
LPC CK [}—» 1 TMA1_CK 256 . | 100(+32) DTMA1l_CK ‘ Timer Al Timer A1 interrupt
DMS_CK [}—»{ 0 ' 011(+16) TMAILR[7:0]| | TMAILC[7:0]

- 010(+8) .

001(+4)
000(+2)

TMA1
Overflow Data Bus
TA1IF

interrupt

TMAS1

TMA1_CK1

4-12 8-bit Timer Al {&R51EE]
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4.12.LCD

SEL_PCLK

0SC_LPO

LPO

LCDBL[0]

ENLB[0]

VDD VLCD

0 S ENLCP[0]
Yl V3 o—

V2

Vi

dwnd abreyd
jonuod

\\}7
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www.hycontek.com

HYGON

HYCON TECHNOLOGY

GPIO

2 SEGn

> B [X

[
P
[
|
P
»
|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

4-13 LCD HERTSHEE]

> X |comn
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4.13.EUART

EUART TRANSMIT BLOCK DIAGRAM

Data B
ENSP[0] ——> Enable EUART L=
Exclusive OR 81 i
PARITY[O] XOR +| TXOR Register
8
TX9D[0] TX9D
TX9[0]
ENADD[0] = 1 ﬂ Interrupt
TXIE[0] ’:D% TXIF
N i Buffer
ENTX[O] E (8) | (7) | ............ | 0 | — and 4&1')( p|n
| "wmss _ TSR Register_ _ _ | tse_ | Control
—— : LS TRMTO]
BGORH | BOGRL |
|_ _Baud Rate Gengrator _ _|
4-14 EUART KRIEHIEE]
EUART 8-BITs RECEIVE BLOCK DIAGRAM
ENCR[0] OERR[0] OERRI[0]
ENSP[0] ———> Enable EUART l T T
r-r—-r———>"~"F"~>~~~~"~""~>""~>"™>""™"™""~>"™"™"™""™"™7™77™ 1
. | |
. Pin Buffer Data X
............ I
RC pin and Control Recover I Stop | 7 1]0] Star I
| RSR Register |
ENSPO]— |  TTTTTTTmToo—= huiuivinte Aininteieieie i
Exclusive OR p &
:_ _____________ : PARITY[0] —> xor
| | BGORH | BGORL
|_"_ Baud Rate Generator _ | PERR[0]' <——
Interrupt Overflow ~——
RCIF[0] RCREG Register FIFO
L Rrcig] ,
A8
Data Bus

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

B 4-15 EUART 8-bits 1ZUI51EE]

DS-HY17P52-V03_SC
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“-"no use,"*”read/write,“w’write,“r"read, “r0”onlyread 0,“r1”onlyread 1,“w0”onlywrite 0,“w1”omlywrite 1

“$”for event status,*. bit,“x" “u” “d”dep on
Addresd  Name Bit7 | Bite | Bits | Bit4a | Bit3 | Bit2 | Bit1 | Bito || ARST | RsT RW

000h INDFO Contents of FSRO to address data memoryvalue of FSRO not changed XXXX XXXX| uuuu uuuu KKKk X K
001h POINCO Contents of FSRO to address data memoryvalue of FSRO post-incremented  [[xxxx xxxx| uuuu uuuu FEIFHIEE
002h PODECO Contents of FSRO to address data memoryvalue of FSRO post-decremented [[xxxx xxxx| uuuu uuuu R KK K K
003h PRINCO Contents of FSRO to address data memoryvalue of FSRO pre-incremented XXXX XXXX [ uuuu uuuu el
004h PLUSWO Contents of FSRO to address data memoryvalue of FSRO offset by W XXXX XXXX| uuuu uuuu e
005h INDFL Contents of FSR1 to address data memoryvalue of FSR1 not changed XXXX XXXX | uuuu uuuu KKK X kX
006h POINC1 Contents of FSR1 to address data memoryvalue of FSR1 post-incremented  [[xxxx xxxx| uuuu uuuu R KK K K
007h PODEC1 Contents of FSR1 to address data memoryvalue of FSR1 post-decremented [[xxxx xxxx | uuuu uuuu *R K K K
008h PRINC1 Contents of FSR1 to address data memoryvalue of FSR1 pre-incremented XXXX XXXX | uuuu uuuu Rk K K
009 PLUSW1 Contents of FSR1 to address data memoryvalue of FSR1 offset by W XXXX XXXX | uuuu uuuu KKK Kk k
00Fh FSROH - -1 -1 -1 -1 -1 - []rsrogf -....x - aaatat
010h FSROL Indirect Data Memory Address Pointer 0 Low Byte,FSRO[7:0] xxxx xxxx| uuuu uuuu KRk kK ok
011h FSRIH - - T - T - 1T - 1T -1 - Tesrmf coox | o
012h FSR1L Indirect Data Memory Address Pointer O Low Byte,FSR1[7:0] xxxx xxxx | uuuu uuuu Kk K Kk K
016h TOSH - -1 T -] TOS[11:8] 0000 | ...uuwu
017h TOSL Top-of-Stack Low Byte (TOS<7:0>) 0000 0000| uuuu uuuu KK kKK Kk
018h SKCN SKFL SKUN | SKOV - SKPRT[3:0] 000. 0000 | u$s$. $$$$ rwO,rw 0,rw 0,- ** * *
01Ah PCLATH - - - - PC[11:8] ....0000 | ....0000
01Bh PCLATL PC Low Byte for PC<7:0> 0000 0000| 0000 0000 kKK
01Dh TBLPTRH - -1 -1 -1 TBLPTR11:8] R T T
01Eh TBLPTRL Program Memory Table Pointer Low Byte (TBLPTR<7:0>) XXXX XXXX | uuuu uuuu KK Kk K
01Fh TBLDH Program Memory Table Latch High Byte XXXX XXXX| uuuu uuuu *R K K K
020h TBLDL Program Memory Table Latch Low Byte XXXX XXXX| uuuu uuuu FEIFH I
021h PRODH Product Register of Multiply High Byte 0001 0010| uuuu uuuu Kk k
022h PRODL Product Register of Multiply Low Byte 0011 0100| uuuu uuuu HR K K K
023h INTEO GEE | TAICE| ADE | wDTE - - ELlIE EOIE [ 0000 ..00 | Ouuu uuuu XEE IS
024h INTEL TALE - TXIE RCE - - - - 0.00..00 | uuuu uuuu Rk KK
026h INTFO - TALCIF| ADIF | WDTIF - - EllF EOIF .000..00 | .uuu uuuu AR AR
027h INTFL TALlIF - TXIF RCIF - - - - 0.01 .... | uuuu uuuu AR AR
029h WREG Working Register XXX Xxxx | uuuu uuuu Kk K Kk
02Ah BSRCN - - - - - - - BSR[O] [ ....... 0 .u
02Bh MSTAT - - - C DC N ov z LXXXXX | ..U uuuu R R AR
02Ch PSTAT BOR PD TO IDL RST SKERR - - $000 $0.. | uu$u u$.. TWO,AW0,rO,MWO FO,M0,- -
02Eh BIECN 1 - - ENBVD | VPPHV | ENBCP | BIEWR | BIERD || 1..0 $000 | 1.00 $uuu L=
030h BIEARL BIE Address Register as BIEAL[5:0] .11 11121 | uuuu uuuu KKKk K Kk
031h BIEDRH BIE High Byte Data Register 1111 1111 uuuu uuuu *R R K K K
032h BIEDRL BIE Low Byte Data Register 1111 1111 uuuu uuuu HR R R
033h PWRCN ENBGR LDOC[2:0] Loom1:0] | enLpo | csFon [[2000 0000] uuuu uoou W 10, r0,*
034h OSCCNO - 0SCs[0] DHS[1:0] DMS[2:0] cuPs [l000o 0000] wuuu wuuu PR
035h OSCCN1 - - DADC[1:0] - - - LCDS {[0000 0000| uuuu uuu.
036h OSCCN2 DLCDI[L:0] I R HAOM[1:0] | ENHAO [[0000 0001| uuuu uu11
037h CSFCNO SKRST HAOTR[6:0] XXXX XXXX
038h CSFCN1 [ ENSDRV | [ T - 0. .. LuLU uuuU T
039h WDTCN ENBZ BZS DBZ[1:0] ENWDT DWDT[2:0] 0000 0000 uuuu $000 Rk gy
03Ah AD1H ADC1 conversion high byte data register 0000 0000( ..uu uuuu - o KRR R
03Bh ADIM ADCI conversion middle byte data register 0000 0000| uuuu uuuu *R K K K
03Ch ADIL ADCI conversion low byte data register 0000 0000| uuuu uuuu KKKk
03Dh AD1CNO ENADL OSR([3:0] [ omrr Joxx0 0000 wuu. uuuu
03h ADICNL - VREGN [ PGAGN1:0] | ADGN[2:0] xx00 0000| u.uu uuuu
03Fh ADICN2 INIS1 - - - DCSET[3:0] ¥xx0 0000| ... uuuu T
040h ADICN3 INP{3:0] INN[3:0] 0000 0000| uuuu uuuu Kk Kk Kk
041h AD1CN4 VRH[1:0] VRL[1:0] INX[1:0] VRIS INIS  {|0000 00xx | uuuu uuuu
042h ADILCN5 ENACM - VCMS | LDOPL - - ENTPS - 0x00 ..0. | uuuu ..u. R
043h LVDCN PWRS LVDS[3:0] LVDO [[xx00 0000] ..uu uuuu
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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,“.”uni ited bit,“x”unk ,“u”unchanged,“d”depends on condition
IAddresd Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ARST IRST R/W
044h TMA1CN |ENTMAJTMACLY TMAS1 DTMA1[2:0] - - 0000 00..| uOuu uuu. *OPWL xRk
045h TMAILR TMA1 counter Register 0000 0000| uuuu uuuu | rwo,rwo,rw0,rwo rwo,rw0,rwo, rwo
046h TMA1C TMA1C counter Register 0000 0000] uuuu uuuu | rWo,rw0,rw0,rwo rwo,rwo, rwo, rwo
047h PT1 PT1.7 | PT1.6 | PT15 | PT1.4 | PT1.3 | PT1.2 | PT1.1 | PTZ1.0 || XXXX XXXX| XXXX XXXX KKK K Kk ke *
048h TRISC1 TC1.7 | TC16 | TC15 | TC14 | TC13 | TC1.2 | TC1.1 | TC1.0 [|0000 000Q| uuuu uuuu kR KRk ok
04%h PT1DA - - - - - DA1.2 - - ..1.. | uuuu uuuu KKK KK K kK
04Ah PT1PU PU1.7 | PU1.6 | PUL5 | PU1.4 | PUL1.3 | PUL1.2 | PU1l.1 | PU1.0 ([1111 111Y uuuu uuuu KRR R R K
04Bh PT1IM1 - - - - INTEG1[1:0] INTEGO[1:0] ]|0000 0000 uuuu uuuu KRR
04Ch PT2 - - - - - - PT2.1 | PT20 || ...... xX | uuuu uuuu KRR KK Kk %
04Dh TRISC2 - - - - - - TC2.1 | TC20| .... .. 00 | uuuu uuuu *R K KRk x
04Fh PT2PU - - - - - - PU2.1 | PU2Ol ...... 11 | uuuu uuuu KRR R kK
050h PT8 - - - - - - PT81 | PT8O | .... .. 00 | uuuu uuuu kR Kk Kk
051h TRISC8 - - - - - - TC8.1 | TC8O| .... . 00 | uuuu uuuu kR K Rk ok
053h PT8PU - - - - - - PU8B.1 | PUBO | ...... 00 | uuuu uuuu kR KRk ok
054h UROCN ENSP | ENTX TX9 TX9D |PARITY - - WUE || 000x x..0 | uuuu u..u KRR KR ¥
055h UROSTA - RCID | PERR | FERR | OERR | RCIDL | TRMT JABDOVH|.x00 0110| .uuu uuuu - nrrrrr,rw0
056h BAOCN - - - - ENCR RC9 |ENADD| ENABD|| .... 0000 ... uuuu -mamym KRR
057h BGORH - - - Baud Rate Generator Register High Byte LXXXXX | ..U uuuu oy KRR R
058h BGORL Baud Rate Generator Register Low Byte XXXX XXXX | uuuu uuuu KRR KKKk
05%h TXOR UART Transmit Register XXXX XXXX | uuuu uuuu KK K Kk kK K
05Ah RCOREG UART Receive Register XXXX XXXX | uuuu uuuu e
05Bh LCDCN1 ENLCP LCDVI[2:0] ENLB [SELPCLK] - LCDPU(| 0000 00..| uuuu uu.u KKK K K
05Ch LCDCN2 - - - | - - - LCDBL LCl | ...... 00 | ...... uu KKK R R K
05Dh LCDCN3 SCM3[1:0] SCM2[1:0] SCM1[1:0] SCMO[1:0] 1111 1111} uuuu uuuu KRR KR Kk
05Eh | LCDCN4 I I - | - ]sscis|ssci4f ... 00 | uuuu uuuu
05Fh LCDO LCD SEG3[4:7] data LCD SEG2[3:0] data 0000 0000} uuuu uuuu *R KK K K %
060h LCD1 LCD SEG5[4:7] data LCD SEG4[3:0] data ||0000 0000| uuuu uuuu KREF R
061h LCD2 LCD SEG7[4:7] data LCD SEG6[3:0] data |loooo oooof uuuu uuuu
062h LCD3 LCD SEG9[4:7] data LCD SEG8J[3:0] data ||0000 0000| uuuu uuuu KR KRR R K X
063h LCD4 LCD SEG11[4:7] data LCD SEG10[3:0] data ||0000 0000| uuuu uuuu KRRk K K %
064h LCD5 LCD SEG13[4:7] data LCD SEG12[3:0] data ||0000 0000| uuuu uuuu KRR K K K %
065h LCD6 LCD SEG15[4:7] data LCD SEG14[3:0] data ||0000 0000| uuuu uuuu KRKE KRR K
080h ~ 17Fh SRAM as 256Byte UuUU uuuul uuuU uuuu *OR KKKk X

& 5-2 HEFMERRTIRED)
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6. BSIFIE

Absolute Maximum Ratings :

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

Voltage applied at VDD t0 VSS ... . -0.2Vto 6.0V
Voltage appliedtoany pin . ...... .. i e e -0.2VtoVDD + 0.3V
Voltage applied to RST/VPP pin ... . e -0.2Vto8.75V
Diode current at any deviceterminal . . ... ... e 2 mA
Storage temperature, Tstg: (unprogrammed device) . .......... . ittt vnnnnns -55°C to 125°C
(programmed eVICE) . . .. v vttt e -40°C to 85°C
Total power diSSIPation. .. ... . e 0.5w
Maximum output current sink by any /O pin. . . ... 10mA

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, \V/
VDDA | Supply Voltage Analog peripherals 2.4 4.5
VSS Supply Voltage 0 0

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
HAOMJ1:0]=00
ENHAO[0]=1,
High Speed Oscillator -20% 3.686 +20% | MHz
HAO HAOMJ[1:0]=01
frequency
ENHAO[0]=1, HAOM[1:0]=11 | -20%  7.834 +20% | MHz
After Frequency Trim by
) -2% +2% MHz
Writer(guarantee 3.686M)
Low Power Oscillator VDD supply voltage be
LPO -20% 145 +20% | KHz
frequency enable LPO
© 2018-2021 HYCON Technology Corp DS-HY17P52-V03_SC
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HAO Drift vs. VDD LPO Drift vs. VDD
4.0 5.0
/
3.0 4.0 7
= ——3.686M HAO = 3.0
S 20 S /
£ 10 £ 10 _~
2 .10 g -1.0
g 20 g 20
i £ -3.0
-3.0 -4.0
-4.0 -5.0
22 26 3 33 36 4 45 5 55 22 26 3 33 36 4 45 5 55
VDD (V) VDD (V)
Figure 6.2-1 HAO vs. VDD Figure 6.2-2 LPO vs. VDD
LPO Drift vs. Temperature 3.686M HAO Drift vs. Temperature
4.0 4.0
~ ——VDD=2.2V
20 \ = 20 — ——VDD=3.0V
< S \
= 00 T T \ =~ 00 T T T T T VDD=5.5V"
5 20 5 20 ¥
= \ >
§ -4.0 \ § -4.0
g -6.0 g -6.0
£ N\ £
-8.0 N -8.0
-10.0 -10.0
40 20 0 20 40 60 80 100 120 40 20 0O 20 40 60 80 100 120
TA (C) TA (C)

Figure 6.2-3 LPO vs. Temperature

Figure 6.2-4 HAO(3.686MHz) vs. Temperature

6.3. Supply current into VDD excluding peripherals current
TA = 25°C,VDD = 3.0V,0SC_LPO = 14.5KHz, , unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
OSC_CY = off, OSC_HAO =3.686MHz,
lamz | Active mode 2 320 650 UA
CPU_CK = 3.686MHz
OSC_CY = off, OSC_HAO = 3.686MHz,
lams | Active mode 5 250 500 UA
CPU_CK = 3.686MHz/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 1.1 25 UuA
LPO, Idle state
OSC_CY = off, OSC_HAO=off, CPU_CK =
e | Low Power 3 0.4 1.0 UuA
off, Sleep state
OSC_HAO : Internal High Accuracy Oscillator frequency.
CPU_CK : CPU core work frequency.
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TA = 25°C,VDD = 5.5V,0SC_LPO = 14.5KHz, unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
) OSC_CY = off, OSC_HAO =3.686MHz,
lam2 | Active mode 2 720 1200 UuA
CPU_CK = 3.686MHz
) OSC_CY = off, OSC_HAO = 3.686MHz,
lams | Active mode 5 600 900 uA
CPU_CK = 3.686MHz/2
OSC_CY = off, OSC_HAO = off, CPU_CK =
ILpr | Low Power 1 4 10 uA
LPO
OSC_CY = off, OSC_HAO=off, CPU_CK =
I,z | Low Power 2 2.5 5 uA
LPO, Idle state
OSC_CY = off, OSC_HAO=off, CPU_CK =
Iz | Low Power 3 0.4 2 uA
off, Sleep state
Active Current(ly,) vs. VDD Idle Current(l_p,) vs. VDD
1200 5.0
45
1000 40
< 800 - gg-g
% 600 / %2:5 //
£ / £ 20
3 400 315 —
/ o /
200 : P———
0.5
L B B L — 00 —m i 7+ +—+—
22 26 3 33 36 4 45 5 55 6 2 22 26 3 33 36 4 45 5 55 6
VDD (V) VDD (V)
Figure 6.3-1 lavz vs. VDD Figure 6.3-2 l.p, vs. VDD
Idle Current(l_p,) vs. VDD Sleep Current(l_p3) vs. VDD
10.0 2.0
9.0 1.8
8.0 1.6
T 70 14
2 6.0 212
£ 50 £10
S 40 ~ £08
3 30 — 3 o6
2.0 _— 0.4
1.0 0.2
<+ +——— 00 — i m—+—+—+—
2 22 26 3 33 36 4 45 5 55 6 2 22 26 3 33 36 4 45 5 55 6
VDD (V) VDD (V)
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5.0
4.5
4.0
~35
230

-

c 25
@

>
O15

1.0
0.5
0.0

Sleep Current(l_p3) vs. Temperature

e——\/DD=3.0V

——VDD=5.5V /

/

/
/

yavi

/ /

//

Figure 6.3-5 I p3 vs. Temperature

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

HYGON

HYCON TECHNOLOGY

DS-HY17P52-V03_SC
page27


http://www.hycontek.com/

HY17P52
Embedded 18-Bit ZAADC HYC\{'\"

8-Bit RISC-like Mixed Signal Microcontroller HYCON TECHNOLOGY

6.4. Port1~-2,8
TA = 25°C,VDD = 3.0V,unless otherwise noted

Sym. Parameter Test Conditions Min. Typ. Max. unit
Input voltage and Schmitt trigger and leakage current and timing
ViH | High-Level input voltage 0.7*VvDD
Y
ViL | Low-Level input voltage 0.3*vDD
Vhys | Input Voltage hysteresis(ViH - ViL) 0.3*vDD \%
ke | Leakage Current 0.1 UA
Reu | Port pull high resistance(PT1, PT2) 60 kQ
Port pull high resistance(PT8) 110 kQ
Output voltage and current and frequency
_ VDD<4V, lon=3mA, VDD -0.3
Vou | High-level output voltage
VDD>=4V, lon=5mA, VDD -0.3
Y
VDD<4YV, lo.=-3mA VSS +0.3
VoL | Low-level output voltage
VDD>=4V, lo.=-5mA VSS +0.3
Vou VS. oy V,,/V, vs. VDD
6.0 3.50
50 3.00
2 S
&40 VDD=3.0V @ 250
= _ 8
g 3.0 ——V/DD=5.0V § 200 //
220 5150 / VIH
© 10 100 — ——
0.0 ; ; ‘ 0.50 ; ‘
0 5 10 2.2 3 55
I/O port Loading (mA) VDD(V)
Figure 6.4-1 Vou VS. lon Figure 6.4-2 V|H/V||_ vs. VDD
VoL VS. lo.
0.12
0.10
% 0.08 -
€ 006 /
o
Z 004 /
2 0.0 / VDD=3.0V
3 ——VDD=5.0V
0.00 / : ‘
-0.02
0 -5 -10
1/0 port Loading (mA)
Figure 6.4-3 Vo, vs. lo.
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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
ViH | High-Level input voltage 0.7*VvDD
Y
ViL | Low-Level input voltage 0.3*vDD
Vhys | Input Voltage hysteresis(ViH - ViL) 0.3*vDD \%
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
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6.6. 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, ta-Lvr1 2 us
VDD Start Voltage to accepted reset internally (L=»H),Vhys1 | 1.6 1.85 2.1 \%

BORL BORL1 current, lgor1 0.4 UA
Temperature Drift 5 %
Pulse length needed as RST/VPP pin to accepted reset ) us
internally, td-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 Vv
Compare reference voltage ppm/
temperature drift TA=-40C-85°C >0 °C
Detect VDD voltage rang by user option, VSVS
VLDS[3:0]=1110b 40
Detect VDD voltage rang by user option, VSVS
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

VD Detect VDD voltage rang by user option, VSVS ”9
VLDSJ[3:0]=1010b
Detect VDD voltage rang by user option, VSVS +0.1
VLDS[3:0]=1001b oLV 28 v v
Detect VDD voltage rang by user option, VSVS 07
VLDSJ[3:0]=1000b
Detect VDD voltage rang by user option, VSVS ”6
VLDS[3:0]=0111b
Detect VDD voltage rang by user option, VSVS ot
VLDS[3:0]=0110b
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
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Detect VDD voltage rang by user option, VSVS
VLDS[3:0]=0011b 22
Detect VDD voltage rang by user option, VSVS
VLDS[3:0]=0010b 1
Detect VDD voltage rang by user option, VSVS
VLDS[3:0]=0001b 20
BOR1 : Brownout Reset 1
LVD : Low Voltage Detect
RST : External Reset pin
BOR vs. Temperature
2.100
2.000 :z:;z
% 1.900 \\\
2 1.800
< IS
> 1.700
1.600 \\\
1800 —40‘—20‘0‘20‘40‘60‘80‘100‘120‘
TA (C)
Figure 6.6-1 BOR vs. Temperature
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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
IL=0.1mA, LDOC [2:0]=000b 2.4 \%
Select VDDA output voltage
VDD2=VDDA+0.25V LDOC [2:0]=100b -5% 3.6 +5% \
VDDA | Dropout voltage IL =10mA LDOC [2:0]=000b 500 mv
LDOC [2:0]=000b
Temperature drift 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, lacwm ENADCI0]=1b, ENACM [0]=1b 50 UA
Internal Analog Common Mode
IL = OuA VDDA/2 Y
VDDA/2 | Voltage ,Vacu=VDDA/2
) ENADCI0]=1b, TA=-40°C~85°C,
Temperature drift 50 PPM/°C
ENACM [0]=1b
operation current, lviz ENADCI0]=1b, ENV12 [0]=1b 50 UA
Internal Analog Common
IL = OuA 1.1 1.2 1.3 Y
V12 Mode Voltage ,Vacm=V12
) ENADCI0]=1b, TA=-40°C~85°C,
Temperature drift 50 PPM/°C
ENV12 [0]=1b
VDDA : Adjust Voltage Regulator,
ACM : Internal Analog Common Mode Voltage VDDA/2 (No voltage output)

2.411

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

2.410 \\

)

N
>
o
©

N

2.408

e |L=10uA

Voltage (V]

S~

2.407

2.406

2.405

5.5 5.0 45 4.0 35
VDD (V)

3.0 25

VDDA(LDOC[2:0]=000b) vs. Temperature

2.400

2.398

—

/

.

2.396
S 2.394

pd

N

©2.392 /
S 2390 /

==\/DD=5.5V,IL=10uA

2.388

2.386
2.384

-40 -20 0

20

40 60
TA (C)

80 100 120

Figure 6.7-1 VDDA(000b) vs. VDD
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VDDA vs. Load current

2.450

2.430

—

VDDA Voltgae(V)
N N
w S
© [
o o

2.370
VDD=3.3V, VDDA=2.4V mode.

2.350 T T T T T T T T T T T T T )
20 15 13 10 9 8 7 6 5 4 3 2 1 O
Load current (mA)
Figure 6.7-3 VDDA vs. Load current
6.8. 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 UuA
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 %IV
LCDV[2:0]=001b,vDD>2.4V,
LCDV[2:0]=000b,vDD>2.75
V;
Zico | Outputimpedance with LCD buffer fuco =128Hz,VLCD=3.05V 10 kQ
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VLCD(LCDV=100b) vs. VDD VLCD(LCDV=010b) vs. VDD
3.500 4.600
3.400 4.500 [
4300 ~ 4.400 //
= ~ S 4.300 —
g 3200 — g 4.200
23.100 7 24100 /
2 3.000 S 4.000 ———
G 2.900 — g 3'288
> 2.800 = 3.700
2.700 3.600
2.600 A 3.500 A
NOINONOAOANNIN DM~ O MW NOLWONDAOANMION O H NN DML
ANANANANANANNNNDOONONHNMHNSSTTTTOWOLW NN ANANNANNNODNDOONOONTETT T 0WWn
VDD (V) VDD (V)
Figure6.8-1 VLCD(LCDV=100b) vs. VDD Figure6.8-2 VLCD(LCDV=010b) vs. VDD
VLCD(LCDV=000b) vs. VDD
5.600
yi
5.500
5.400 //\/
% 5.300 ——
E 5.200 ——
S 5.100 ——
0 5.000 e
9 4.900
4.800
4.700
4.600 L — —
N N AN MO MO MO MOHmOMOS I IFT T 00w
VDD (V)

Figure6.8-3 VLCD(LCDV=000b) vs. VDD

6.9. 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 2.4 55 \%
. Modulator sample frequency, ADC_CK 230 921 KHz
SD18
Over Sample Ratio, OSR 64 65536
Operation supply GAIN =16,
| sp1s . ENAD1 [0]=1 260 uA
current without PGA ADC_CK=921KHz

6.9.1. 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 5.5 Y,

I pca | Operation supply current PGAGNJ[1:0]=<11> 450 UuA
Grea | Gain temperature drift TA=-40°C~ 85°C | GAIN=128 15 ppm/°C

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

DS-HY17P52-V03_SC
page34



http://www.hycontek.com/

HY1/7P52

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

6.9.2. 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=921KHz,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=921KHz,0SR[3:0]=0000b 23 Bits
ppm/
Gspig | Temperature drift Gain x16 TA = -40°C~ 85°C 10
°C
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
Vew=0.7V to 1.7V, GAIN=1
CMsp1s | Common-mode rejection
V= 1.0V,without PGA | Vs=0V,
75 dB
GAIN=16
VDDA=3.0V GAIN=1
dB
o DAyppa=+100mV, PGA=off
PSRR | DC power supply rejection 75
Vir=1.0V, GAIN=16
dB
Vs=1.2V,Vg-=1.2V, PGA=8
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ADC Offset vs. Temperature

1400
1200 N

1000 \
800 \
\

VDD=3.3V, VDDA=2.4V,
400 “ABC Gain=16, ADC VR: VIZ-V5S,
500 ADCVIN=QV from Al4-AI3

VIN common mode= external VDDA/2
0 T T T T T T T 1
-40 -20 0 25 45 65 85 100 125

TA(C)

Voltage (uv
(=2}
o
o

—

© o
=

VDD/8 Drift (%)
S o
N = O

© oo
o e w

ADC VIN:VDD/10 vs. Temperature

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

Figure 6.9-1 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 JADC VIN=45mV from Al4-Al3.
o 2000 W
o
£ 1500 /
=
E 1000 -
S 500
® 9 . . . .
-500
-1000

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

Figure 6.9-3 ADC Gain drift with Temperature
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6.9.3. SD18 Noise Performance
HY17P52 £tX3 SD18 12t T EEAIMNIESEAE. TR7IHHABAIRERIIEES Gain, Output rate, K&
RABMABEEXR. MXEHEETE 9I~nB$aJ)\1*-s%EE§¢J VDDA/2 EELL‘F EVFE 1024 E£5%),

ENOB(RMS) with OSR/GAIN at A/D Clock=921KHz, VDD=3.6V, VDDA=2.4V, VREF=1.2V

. OSR 64 128 256 512 1024 2048 4096 8196 16384 32768 65536
Max. Vin(mV)
=0.9VREF® Output rate(Hz) 15625 7813 3906 1953 977 488 244 122 61 28 14
' Gain = PGAGN x ADGN
+1080 1 = off x 1 14.05 15.24 15.8 16.24 16.65 17.03 1752 18.09 1856 18.98 19.52
+270 4 = off x 4 14,09 1514 1559 16.02 16.6 16.87 17.31 17.82 18.29 18.74 19.1
+68 16 = off x 16 11.95 1488 1539 1594 1647 1681 17.21 17.73 18.13 18.6 19.02
+135 8 = 8 x 1 13.67 15.14 15.6 16.04 16.47 16.88 17.35 17.87 1842 1887 19.34
+8.5 128 = 8 x 16 11.61 12,63 13.13 1355 1411 1447 1492 1536 1596 16.46  16.92

(1) Max. Vin(mV) is the max. input voltage single end to ground(VSS)
RMS(uV) with OSR/GAIN at A/D Clock=921KHz, VDD=3.6V, VDDA=2.4V, VREF=1.2V

Max Vin(mV) OSR 64 128 256 512 1024 2048 4096 8196 16384 32768 65536
) Output rate(Hz)

= ® 15625 7813 3906 1953 977 488 244 122 61 28 14
0.9VREF™  Gan = PeaGN ADGN

X
+1080 1 = off «x 1 142.74 62.37 42.43 31.17 23.40 18.04 12.83 8.65 6.22 4.65 3.20
+270 4 = off x 4 34.62 16.74 12.22 9.06 6.06 5.03 3.71 2.61 1.88 1.38 1.08
+68 16 = off x 16  38.02 4.99 3.52 241 1.66 1.32 0.99 0.69 0.53 0.38 0.28
X
X

+135 8 = 8 1 23.17 8.36 6.06 4.47 3.33 2.50 1.80 1.26 0.86 0.63 0.46
+8.5 128 = 8 16 6.05 2.97 211 1.58 1.07 0.83 0.61 0.45 0.30 0.21 0.15

Table6.9-4(a) D18 ENOB and RMS Noise Table at VDDA=2.4V

ENOB(RMS) with OSR/GAIN at A/D Clock=1MHz, VDD=3.6V, VDDA=2.4V, VREF=1.2V at High Accuracy Mode

. OSR 64 128 256 512 1024 2048 4096 8196 16384 32768 65536
Max. Vin(mV)
=0.9VREF® Output rate(Hz) 7813 3906 1953 977 488 244 122 61 31 14 7
' Gain = PGAGN x ADGN
+1080 1 = off x 1 1495 1576 16.25 16.8 17.13 1751 1799 1851 19 19.61  20.04
+270 4 = off x 4 1494 1564 16.07 1652 17.02 17.34 17.83 1843 1892 1939 19.82
+68 16 = off x 16 1475 1544 1589 1646 16.96 17.32 17.79 18.3 18.81 19.22  19.62
+135 8 = 8 x 1 1494  15.59 16.1 1659 17.06 17.37 17.89 18.31 18.92 19.37 19.81
+8.5 128 = 8 x 16 1257 12,89 1353 1394 1448 1468 1525 1585 16.38 16.98 17.49

(1) Max. Vin(mV) is the max. input voltage single end to ground(VSS)
RMS Noise(uV) with OSR/GAIN at A/D Clock=1MHz, VDD=3.6V, VDDA=2.4V, VREF=1.2V at High Accuracy Mode

. OSR 64 128 256 512 1024 2048 4006 8196 16384 32768 65536
Max. Vin(mV)
=0.9VREF® Output rate(Hz) 7813 3006 1953 977 488 244 122 61 31 14 7
e Gain = PGAGN ADGN
+1080 1 = off 1 7621 4347 3092 2116 16.80 1295 929  6.45 461 301 224
+270 4 = off 4 1921 11.84 876 640 453 363 259 171 122 088  0.65

+135 8 = 8 1 9.62 6.11 4.30 3.06 2.20 1.78 1.24 0.93 0.61 0.44 0.33
+8.5 128 = 8 16 3.11 2.49 1.59 1.20 0.83 0.72 0.48 0.32 0.22 0.15 0.10

X
X
X
+68 16 = off x 16 5.46 3.39 2.48 1.68 1.18 0.92 0.67 0.47 0.33 0.25 0.19
X
X

Table6.9-4(b) High Accuracy Mode, SD18 ENOB and RMS Noise Table at VDDA=2.4V

|
© 2018-2021 HYCON Technology Corp DS-HY17P52-V03_SC
www.hycontek.com page37


http://www.hycontek.com/

HY17P52
Embedded 18-Bit ZAADC HVCQ"

8-Bit RISC-like Mixed Signal Microcontroller HYCON TECHNOLOGY

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

(FSR)
ENOB(RMS) = \RMS Noise

In2)
1024 5
2xVREFx _| > (ADO[K]- Average )
. k=1
RMS Noise = 923
Where FSR (Full - Scale Range) = 2 x VREF/Gain.
1024( [ ])
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),
400 | LSB baseon 18-bit output g | LSBbaseon 19-bit output
350 4 | |
300 g, (TN TRRTI I
3 =
250 g0
= [s]
3 (6]
9200 = -2
1) 3 NN IR
150 g -4
100 -6
50 -8
0 -10
6 5 4 3 -2 -1 0 1 2 3 4 5 6 1 201 401 601 801 1001
Output Code (LSB) Time (reading number)
Figure 6.9-5 RMS Noise Diagram Figure 6.9-6 Output Code Diagram
RMS Noise Diagram RMS Noise Diagram
500 I \pD=3.3v, VDDA=2.4V, Gain=1, 10— B —
450 | Output rate ~ 14sps (OSR:16384), g | VDD=3.3V,VDDA=24V, Gain=1
LSB base on 19-bit output, Qutput rate ~ 14sps (OSR:16384),
400 | High Accuracy ADC Mode g | LSBbaseon 19-bit output,
High Accuracy ADC Mode
350 4
300 5 LI I |
0

Occurrence

NN

S O

S S
Output Code (LSB)

¥

150 -4
100 -6
50 -8

0 -10

6 5 4 3 -2 1 0 1 2 3 4 5 6 1 201 401 601 801 1001
Output Code (LSB) Time (reading number)
Figure 6.9-7 RMS Noise Diagram Figure 6.9-8 Output Code Diagram
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RMS Noise Diagram
10
VDD=5.5V, VDDA=5V, Gain=1,
Output rate ~ 28sps (OSR:16384), 8
LSB base on 19-bit output 6
4
)
2 2
g0
Q
22
3
g
C:) -4
-8
-8
-10
6 5 4 3 2 414 0 1 2 3 4 5 86
Output Code (LSB)
Figure 6.9-9 RMS Noise Diagram
RMS Noise Diagram
10
VDD=5.5V, VDDA=5V, Gain=1,
Output rate ~ 14sps (OSR:16384), 8
LSB base on 19-bit output, 6
High Accuracy ADC Mode
4
)
2 2
g0
Q
22
3
g
C:) -4
-8
-8
-10
6 5 4 3 2 414 0 1 2 3 4 5 86
Output Code (LSB)
Figure 6.9-11 RMS Noise Diagram
RMS Noise Diagram
10
VDD=3.3V, VDDA=2.4V, Gain=128,
Output rate ~ 28sps (OSR:16384), 8
LSB base on 18-bit output 6
4
)
2 2
g0
Q
22
3
g
C:) -4
-8
-8
-10

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

Figure 6.9-13 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

I I L

201 401 601 801

Time (reading number)

1001

Figure 6.9-10 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

201 401 601 801

Time (reading number)

1001

Figure 6.9-12 Output Code Diagram

RMS Noise Diagram

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

201 401 601 801

Time (reading number)

1001

Figure 6.9-14 Output Code Diagram
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RMS Noise Diagram

VDD=3.3V, VDDA=2.4V, Gain=128,

450 | Qutput rate ~ 14sps (OSR:16384),
LSB base on 18-bit output,

400 High Accuracy ADC Mode
350
300
@
Q
& 250
8200
]
150
100
50
0
6 5 4 -3 2 41 0 1 2 3 4
Output Code (LSB)
Figure 6.9-15 RMS Noise Diagram
RMS Noise Diagram
500
VDD=5.5V, VDDA=5V, Gain=128,
450 | Output rate ~ 28sps (OSR:16384),
400 LSB base on 18-bit output
350
300
[}
(5]
250
5
3200
e}
150
100
50
0
6 5 4 3 2 414 0 1 2 3 4
Output Code (LSB)
Figure 6.9-17 RMS Noise Diagram
RMS Noise Diagram
500
VDD=5.5V, VDDA=5V, Gain=128,
450 | Output rate ~ 14sps (OSR:16384),
400 LSB base on 18-bit output,
High Accuracy ADC Mode
350
300
[}
(5]
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5
3200
e}
150
100
50
0
6 5 4 3 2 414 0 1 2 3 4

Output Code (LSB)

Figure 6.9-19 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 | ‘
| 1 | In

201 401 601 801 1001

Time (reading number)

Figure 6.9-16 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 6.9-18 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 6.9-20 Output Code Diagram
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6.9.4. SD18 ,Temperature Sensor
TA = 25°C,VDD = 3.0V, VDDA=2.4V,unless otherwise noted

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

TCs Sensor temperature drift 1.7 mV/°C
Absolute Temperature Scale

KT -279 °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
na 1.50
= 1.00
Q
]
§ D_DD T T T T T T T T 1
& -0.50
g— 100 |VDD=3.3V,VDDA=2.4V,
3 ' ADC Gain=16, ADC VR: internal VDDA/2,
-1.50 TOsSR:32768

-2.00
-40 -20 0 25 45 65 85 100 125

TA(T)

Figure 6.9-21 ADC Temperature Error

|
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6.10. Build-In EPROM(BIE)

TA = 25°C,vDD = 3.0V, unless otherwise noted

HYGON

HYCON TECHNOLOGY

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

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

6.11.Build-In EPROM(BIE) Low voltage control circuit

TA = 25°C,VDD = 3.05V, unless otherwise noted

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

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

BIE Control
Circuit

HY17P52

BIE Control
Circuit

HY17P52
VDD
1~ 10uF
VSS
Cvep
0.47uF
VPP |——————— e
VB\E
Internal

Figure 6.11-1 BIE typical application circuit

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

Figure 6.11-2 Use low voltage control circuit
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7. iIJRIERE

. s HER | EERB| wmaz | 4% | me
FERS1 | SRR | SHm — — ) = MSL3
mass | @82 | ma 2 | @
HY17P52-D000 Die - D 000 000 - 250 |Greend
HY17P52-L048 LQFP 48 L 048 000 Tray 250 |Greend4| MSL-3

L FEmEn - HRRENEELGN - BEFERABSS (28R / 5ER / AFRFE)
Bgn : /9 HY17P52 K EIRRIRS RBIRERIERSH 008 , ERFEN~RER
B, WTREREH HY17P52-D000-008
B0 - BFERE HY17P52 AfieF BT R ERENTRER AR, TR
%79 HY17P52-D000
B0 - BFERE HY17P52 At BT R BERENRE5EEH LQFP48
£, NTEREEZH HYL17P52-L048 , BEELA Tray HES , NI TEREREI
Bl e RN Tray
B0 89 HY17P52 KERERIRSS FBAEFUIBmS 0 009 , Mm KN~ mE
RELQFP48 Hi5s , M TFEREH HY17P52-L048-009 , BELL Tray 5,
MR TEEARI , BEIERHEEERA Tray
2 BFBRS
“001"~"999" AMERFAERRABNEFNERS , MBS RAAEHAD.,
3 MSL:
I REHRMERAMIE IPC/JEDEC J-STD-020 HHBEINLARKR S  HEE
IPC/JEDEC J-STD-033 BV, B3, IEMSFEA.
4Green (RoHS & no CI/Br):
HYCON F=REJ9 Green Product , f§& RoHS #§< , REACH BXIIR(SVHC) LR o Z1E
KFNRE.
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8. HRBIN(ER

8.1. LQFP48(L048)
8.1.1. Package Dimensions

D1

(\HHHHHHHHHHH \%

15 O Eas
12:% \]:25
[IIITI000T]

N s T
1 JM}EUFH‘JM]WL "
: 4
SYMBOLS | MIN. | NOM. | MAX.
A —— — | 1.60
A1 005 | —— | 0.15
AZ 1.35 | 1.40 | 145
b 017 | 022 | 027
c 0.09 | —— | 0.20
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.

© 2018-2021 HYCON Technology Corp
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9. {&iTicR

IR AN M EFRRRIMTT |, Mineir S SRS ENMELEATE.

HYGON

HYCON TECHNOLOGY

SRR TUR HEA e
V0ol All 2018/08/8 RAELT
V02 23 2019/01/08 | {8 HAO after trim g
28 2019/01/08 | Ffi& PT8 pull high resistance #f&
31 2019/01/08 | &2 VDDA Dropout voltage #if&
V03 21-22 2019/07/05 | {EBFiERRFIZR | FERSVIGBMWIRES
40 2019/07/05 HEEH0 TPS 0°K %%
19, P22 2019/10/19 | {&3 LCD 77fiEse
21 2021/1/5 (EMTFEEEFIZR |, 1200 INIS1, VRIS, INIS
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