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1. Fi8h

® B {IyChsREIEfETE S5 - LA 66 (HiF<
BEtERIEE S RERIES
® 2.2Vto3.6V L{FEER#E -40C~85C L
(T EE
o IMIAHEES KNEEEE RC EE
25 » 6 1 CPU LYEiGHRV#GRUERE - mE(H
T R EHE
B E{TEL 300uA@2MHz
B R SUA@32KHZ
B RERIEF 1uA
® 4KWord OTP (One Time Programmable)
Type #23{ > 256Byte &it}
® Brownout and Watch dog Timer » B[/ 1E
CPU #E ASEH#15 =
® 18Dbit &7=8li A ZAADC JHEL i s
B [N'E PGA (Programmable Gain
Amplifier) FHE[H 1/4-1/2-1. ..... 128
(EREE L PNEL I ON RS e
B NERATREEE o astEAEEM
B R
B NESHEDEA&ESG FLL LA
ERATE )
B NEEERERAES
. ADC* Program
Device No. Package (SD 18) LNOP* 1/O Memory Memory
(word)
HY11P23-L032  LQFP32 10 1 22 4k
HY11P23-NS32  QFN32 10 1 22 4Kk
HY11P23-E028  SSOP28 7 - 19 4k

kR -
ADC : SD 18 5Sigma Delta ADC, 18-bit ZAADC -
LNOP : LNOP 5 Ry{EAERAE S ROA S -

Instruction Set : §54 £/ HOBA L BXBEEMITE A5 - 16-bitE #2155 - RIFBLAMES - HoMBR(EIES - -

Timer : Timer A(8-bit) EL75 2 ES S fEERE

Timer B(16-bit) E.{#iCapture/CompareIffE ;
Timer C(8-bit) 2 fHPWM/PFDIHEE -
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LVD {EEE Bt HITIRE B 14 Bt BRG%
B4 NS A BB AR I T AR

JHCLEE RS VDDA ]84 4 fER [EEm e
% - H 10mA FREREE Rl AR

8-bit Timer A

16-bit Timer B #:4H E. Capture/Compare
ThRE

8-bit Timer C 540 H PWM/PFD JZE £
ThgE

EpF1EEEN SPI ~ EUART 15440

Support 6 stack level

Serial Timer* Instruction  Stack

Interface Set* Level
SPI+EUART AB,C HO8A 6
SPI+EUART AB,C HO8A 6
SPI+EUART A,B,C HO8A 6
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2.4 1/0 5|z (LQFP32/QFN32)

“WO" g ALttt "B AL O i, "S" S B i figg 5%, "C"CMOS i 7l H B A “PUeR BRI, “AHEL B 2

_ 5 IR .
ot | Sl ——— DR
R | 4B
PT4.5/Al5
1 PT45 | | C | BfrgmA
A5 | A A | Httim A\ EiE
PT4.6/A16
2 PT4.6 | | C | BfuimA
Al6 | A A | bt A GEE
PT4.7/A17
3 PT4.7 | | C | BfirdmA
Al7 | A A | Ettim A\EiE
4 VSS P P | &5 LIFERRF B
RST/VPP
5 RST | | S | Efr&h
VPP | P P | EPROM /& 051 e R
PT1.0/INTO/PSCK
6 PT10| | S | Efirim A
INTO | | S | HETE INTO
PSCK | | S | OTP /5 A SCK
PT1.1/INT1/PSDI/SCE
PT1.1| | S | EfirEm A
7 INTL| | S | HETR INTL
PSDI | S | OTP /%51 SDI $#£1
SCE | /O S | SPIiEH i SCE ##1
PT1.2/SDI/LVDIN
o PT1.2 | | S | Efirkm A
SDI | 110 S | SPIiE:f/ 1 SDI B2
LVDIN | A A | LVD SMEE R AR
PT1.3/TST/RC
9 PT1.3| | S | EfirEm A
RC | 110 S | EUART @3/ i RC #01
TST| | S | MEEAEGER A CREARD
PT1.4/TX
10 PT1.4 | 1/O S | Bfirdm AJEH
TX | 10 S | EUART i@/ i TX $#:00
11 | PT1.5/PSDO/SDO
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PT15 | 1/O S i Al
PSDO | 1/0 C | OTP /% i SDO L1
SDO | 1/0 S | SPI i@/ & SDO #1

PT1.6/SCK
12 PT1.6 | I/O S | firdm A
SCK | 1/0 S | SPIiE:f/ Al SCK #21
PT1.7/BZ
13 PT1.7 | /O S | Efurkm Al
BZ| O C | IS EsH i
PT5.0/AI8
14 PT5.0 | | C | B A
Alg | A A | bt A GEE
PT5.1/A19
15 PT5.1 | | C | BfurgmA
Al9 | A A | bt AEiE
16 | VDD P P | HR TIEERRF
PT2.0/XTO
17 PT2.0 | /O S | Bfirm A
XTO | A A | SMERE RS T T
PT2.1/XTI
18 PT2.1 | l/O S | Efirkm A

XTI| A A | INEIRE RS Al

PT2.2/PWMO/PFD
PT2.2 | 1/O C | s A i

19 PWMO | O C | PWM gt
PFD| O C | PFD #iidr
PT2.3/TMCKI
20 PT2.3 | 1/O S | Efirm AL
TMCKI | | S | TIMERC HHHR:Ei ABEC
PT2.4/CCPO
21 PT2.4 | 1/O S | Bfirkm AL
CCPO | | S | mfR/tEdEA E RO
PT2.5/CCP1
22 PT25 | 1/O S | firdm AJEHL
ccpP1| | S | e/ttt BT R
23 | PT2.6 110 C | Hufurfm Al
24 | PT2.7 110 C | Bfiurim Al
25 | VDDA P P | TRERESE - ML e R
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26 | ACM P P | NEMSELEERE Lt S [H
27 | OPO A A | ERBCRESEL
28 | AlO A A | bt A GEE
29 | A1l A A | HEittig AEiE
30 | A2 A A | bt AEE
31 | A3 A A | Fittim AmE
PT4.4/Al4
32 PT4.4 | | C | Efirfm A
Al4 | A A | Fittim A#E
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25 O5[IESE (SSOP28)
O™ AL, VB O it "S" S R, “C"CMOS R M2 et AP B BRI, AL L i

, 5 IRV .
G 5 | FI47E ——— ThREEREA
| S
1 VSS P P | & TAEERRE S
RST/VPP
2 RST | | S | Efi&k
VPP | P P | EPROM /&5 B R
PT1.0/INTO/PSCK
. PT1.0| | S | A
INTO | | S | TETE INTO
PSCK | |1 S | OTP /5 SCK B
PT1.1/INT1/PSDI/SCE
PT1.1| | S | &fuEmA
4 INTL | | S | HEFE INTL
PSDI | S | OTP /5 4} SDI $#21
SCE | /O S | SPI @A/ SCE $#21
PT1.2/SDI/LVDIN
c PT1.2 | | S | BfrfA
sDI | 1/O S | SPI &/ mE SDI B
LVDIN | A A | LVD SNE S5k AP
PT1.3/TST/RC
5 PT13 | | S | & A
RC | /O S | EUART #@:f/1H RC #0
TST | | S | HEEEEEE A CGRERBO
PT1.4/TX
7 PT1.4 | 1/O S | grfrif AL
TX | 110 S | EUART #@:H1E TX #2001
PT1.5/PSDO/SDO
. PT15 | /O S | &firkm Al
PSDO | 1/0 C | OTP /&4 HE SDO 1
SDO | /0 S | SPIi@E:f/ A SDO #:01
PT1.6/SCK
9 PT1.6 | 1/O S | Brfrif AL
SCK | 1/0 S | SPI#E/ il SCK #1
PT1.7/BZ
10 PT1.7 | 1/0 S | Efirkm Al
BZ| O C | H&neastm il
11 | vDD P P | &k TIEERE
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PT2.0/XTO
12 PT2.0 | 1/0 S | #firkm Al
XTO| A A | SRR T
PT2.1/XTI
13 PT2.1| 1/0 S | Bk Al
XTI A A | YRR R Al
PT2.2/PWMO/PFD
y PT2.2 | /O C | Bfiurim Al
PWMO| O C | PWM g
PFD| O C | PFD g0
PT2.3/TMCKI
15 PT2.3| 1/0 S | Bk Al
TMCKI | | S | TIMERC ARGl AfE
PT2.4/CCPO
16 PT2.4 | 1/O (i A S
CCPO | | /bSO
PT2.5/CCP1
17 PT2.5| 1/0 S | Bk AL
CCP1| | S | s/t SO
18 | PT2.6 110 C | Bfiurim Al
19 | PT2.7 110 C | Bfurm Al
20 | VDDA P P | BEERwEL - BLERERR
21 | ACM P P | WEMHLLEERS LIS [
22 | A0 A A | Bittim A\ EE
23 | A1l A A | Hittig AJEE
24 | AI2 A A | Bttig A\ EiE
25 | AI3 A A | Fitbm AdEE
PT4.4/Al14
26 PT4.4 | | C | BfumA
Ald | A A | FEbbEm A miE
PT4.5/AI5
27 PT45 | | C | Efiris A
A5 | A A | FEbbm A miE
PT4.6/A16
28 PT4.6 | | C | BfumA
Al6 | A A | Etbim A miE
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3. FERIERS
3.1 PUiHME=NRUHIZS 1
18] [17]

24l 3] 22 2] 2o

20 @ 1 1
VDDA VDDA = R = S
- % VDDE'—T_{
ACM AI9/PT5.1 a
0.1uF

oro ABIPTS.0 '; J
Al0 H Y 1 1 P 2 3 BZ/PT1.7| E‘—D VDDA
AL LQFP32 SCKIPTL6 E‘
AlI2 PSDO/SDO/PT1.5| E
A3 etLa| B

g
Praame 2 3 5 "o

eI T ToT T  ToT ] o]
5] VoD
> | 0
1onF 100k
0.1uF S
D]_‘—DPTIJ
3-1 H&=UECHIS FE R B
& ¢ B Load Cell ZEGEEFA E 777 DCSET[2:0]£ TR A%
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<1 22-100nF
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N
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N
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E
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4. DIREmtiL
4.1 PERITHLE
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SPI

XTI XTO VDD VSS TMCKI/CCP/PPF PTn.x/BZ RC  TX
....-.. ..ﬂ..@ ........ ......... ...... -.....:
[J

[ ]

: Data Interface
H RC Memory TIMER PORT (SPI,EUART)
M Oscillator (STK : 6L) A/B/IC (PT1 - PT2)
R (HAO) (P 2'568) (CccP) (PT4)

LPO ' PPF BZ
4 (LPO) (GPR : 256B) (PPF) ®2)
’
[ ]
[ ]
. Program cPU HARDWARE
: Memory HOSBA MULTIPLIER Watch Dog
R (OTP : 4KW) 8x8
(]
[
[ ]
[ ]
. RESET SD18 .
H (BOR) Low Voltage (PGA) Low Noise Power
[ (STACK) Detect (X AAD) OPAMP System
H (WDT) (LVD) (Network) (Network) Y
: (RST) (Temp.senor)
.
S R " S —_— .

RST/VPP

VDDA ACM

[?] Power Pad [D] Digital Pad Analog Pad Common I/O Pad

4-1 HY11P23 WNE AR IE

4.2 HHBRSREHE ST
1 DORERHRA (AR &

DS-HY11P23-Vxx
UG-HY11S14-Vxx
APD-COREO002-Vxx

prE& T AR (R &

APD-HYIDEOOG-VxXx
APD-HYIDEOOS-Vxx
APD-OTPO0O01-Vxx

FEan A E R (E IR A E

APD-HYIDEOO4-Vxx
BDI-HY11P23-Vxx

©2008-2018 HYCON Technology Corp.
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HY 13000x 245714 450 P s S 0
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4.3 SD18 Network

i”é'[')'i s 1 l—EnOSR[Z:O]

I

DCSET[2:0] |
VREGN[0] | C
——ADGN[2:0] |
|
I

lbi& 24bit ADCR
H/M/L

INH[2:0]
~
Al2_X 000

Al 001

Al0_Y 011 INX[1:0]

INH haad

> AAD

|

SExYa,x%2 ,x2,x4,x8,x16

INBUF[0]

PGA
off,x2,x4,x8

; ADCIF

INIS[O]
Interrupt

|
|

|

|

|

|

|

|

|

|

:

|

+ VRix1,x%2 - :
PGAGN[L:0] :
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

=4

S e N

J\J =
o
S
S
12}

>
I3
/
o
2
1S

>
=
/
o
2
B

3 3

AR

=R
-
o
=4

TPSHx

4-2 SD18 Network
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4.4 Low Noise OPAMP Network
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% 5-1(a) HY11P23 #j{7&%%
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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
“.”unimplemented bit,“x”unknown,“u”unchanged,“d” depends on condition
Address |File Name Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 A-RESET | i-RESET R/W
00H INDFO Contents of FSRO to address data memory” value of FSRO not changed N/A N/A AR AR
01H POINCO Contents of FSRO to address data memory” value of FSRO post-incremented N/A N/A KRR K K Rk %
02H PODECO Contents of FSRO to address data memory value of FSRO post-decremented N/A N/A AR AR
03H PRINCO Contents of FSRO to address data memory" value of FSRO pre-incremented N/A N/A KRR K K Rk %
04H PLUSWO Contents of FSRO to address data memory value of FSRO offset by W N/A N/A AR AR
O5H INDF1 Contents of FSR1 to address data memory” value of FSRO not changed N/A N/A R
06H POINC1 Contents of FSR1 to address data memory value of FSRO post-incremented N/A N/A AR AR
07H PODEC1 Contents of FSR1 to address data memory value of FSRO post-decremented N/A N/A ;R KK K %
08H PRINC1 Contents of FSR1 to address data memory value of FSRO pre-incremented N/A N/A ;R KK K K %
09H PLUSW1 Contents of FSR1 to address data memory value of FSRO offset by W N/A N/A xR KK K %
OFH  |FSROH [ [ | | | | | Fsrogl ]| ... X | u
10H FSROL Indirect Data Memory Address Pointer O Low Byte, FSRO[7:0] XXXX XXXX | uuuu uuuu *ORR R KX
11H  |FsriH [ [ | | | | | Fsrigl] ... X | u
12H FSR1L Indirect Data Memory Address Pointer 1 Low Byte,FSR1[7:0] XXXX XXXX | uuuu uuuu kKKK K K %
16H TOSH [ [ | | Tosiiy | Tos[io] | TOS[9] | TOS[8] .0000 | ...0000 wmig KX
17H TOSL Top-of-Stack Low Byte (TOS<7:0> 0000 0000 | 0000 0000 kKK %
18H STKPTR STKFL STKUN STKOV STKPRT[2][STKPRT[1]STKPRT[0|| 000..000 | 000..000 r,rw0,rwo,- -,r,r,r
1AH PCLATH PC[11] PC[10] PC[9] PC[8] ....0000 | ...0000 [
1BH PCLATL PC Low Byte for PC<7:0> 0000 0000 | 0000 0000 kR KKk kK ok
1DH TBLPTRH | | rBLPTRELY] | TBLPTRL10] | TBLPTRI9)| TBLPTRIE]][ ... 0000 | ... 0000 e KR
1EH TBLPTRL Program Memory Table Pointer Low Byte (TBLPTR<7:0>) 0000 0000 | 0000 0000 AR AR
1FH TBLDH Program Memory Table Latch High Byte 0000 0000 | 0000 0000 TOOOTIO0
20H TBLDL Program Memory Table Latch Low Byte 0000 0000 | 0000 0000 kKKK K Kk K
21H PRODH Product Register of Multiply High Byte XXXX XXXX | uuuu uuuu (AN
22H PRODL Product Register of Multiply Low Byte XXXX XXXX | uuuu uuuu [AAASAAAS
23H INTEL GIE ADCIE TMCIE TMBIE TMAIE WDTIE E1lIE EOIE 0000 0000 | 0000 0000 R
24H INTE2 TXIE RCIE SSPIE CCP1IE | CCPOIE .....000 ... .000 = =K
26H INTF1 ADCIF TMCIF TMBIF TMAIF WDTIF E1lIF EOIF .000 0000 | .000 0000 A
27H INTF2 TXIF RCIF SSPIF CCP1IF | CCPOIF ... .000 ... .000 -
29H WREG Working Register XXXX XXXX | uuuu uuuu SN
2AH BSRCN BSR[O] |[ ... o | ... 0 [
2BH STATUS C DC N oV Z X XXXX .u uuuu ettt ieitel
2CH PSTATUS PD TO IDLEB BOR SKERR 000d .0.. uduu .d rw0,rw0,rw0,rwo -,rwo,-,-
2DH LVDCN LVDFG LVD LVDON VLDX[3:0] .000 0000 | .000 uuuu e (R
30H PWRCN ENVDDA VDDAX[1:0] ENACM 0000 .... 0000 .... *EEE -
31H MCKCN1 ADCSJ2:0] ADCCK XTHSP XTSP ENXT ENHAO || 0000 0001 | 0000 0001 S
32H MCKCN2 | | LSCK HSCK HSS[1:0] CPUCK]1:0] ..00 0000 | ..00 0000 -,m KRR K
33H MCKCN3 PERCK BZS[2:0] .... 0000 .... 0000 R
37H  |opeNi ENOP | OPM[L:0] OPP[L:0] OPN[2:0] 0000 0000 | 0000 0000 XER Rk
39H ADCRH ADC conversion memory HighByte XXXX XXXX | uuuu uuuu IAAANAAAS
3AH ADCRM ADC conversion memory Middle Byte YO0 XXX | uuuu uuuu [AAASAAAS
3BH ADCRL ADC conversion memory Low Byte XXXX XXXX | uuuu uuuu [AAASAAAS
3CH ADCCN1 ENADC | ENHIGN | ENCHP PGAGNJ1:0] ADGNI[2:0] 0000 0000 | 0000 0000 *RKR R X
3DH ADCCN2 INBUF VRBUF VREGN DCSET[2:0] ..00 0000 | ..00 0000 A0 o b
3EH ADCCN3 OSR[2:0] 000. .... 000. .... KRk
3FH AINET1 INH[2:0] INL[2:0] INIS OPIS 0000 0000 | 0000 0000 kR KK K X
40H AINET2 VRHI[1:0] INX[1:0] VRL[1:0] .000 000. | .000 000. KRR R R
41H TMACN ENTMA | TMACK | TMAS[1:0] | EnwbT WDTS[2:0] 0000 0000 | 0000 0000 * kK k] Kk %
42H TMAR TimerA data register XXXX XXXX | uuuu uuuu [AAASAAAS
43H  |T™BCN ENTMB | TMBCK | TMBS[1:0] | TMBSYC | TMBR2R | | 0000 00.. | 0000 00.. R A
44H TMBRH TimerB High Byte data register XXXX XXXX | uuuu uuuu AR ARA
45H TMBRL TimerB Low Byte data register XXXX XXXX | uuuu uuuu GROOGOOO
46H TMCCN ENTMC | TMCCK[L0] | TMCS1[2:0] [ T™cso[wo) 0000 0000 | 0000 0000 K KKK KXk
47H PRC TimerC programmable register 11111111 11111111 AL L
48H TMCR TimerC register 0000 0000 | 0000 0000 [AAASAAAS
49H CCPCN CCP1M[3:0] | CCPOMI[3:0] 0000 0000 | 0000 0000 kK Kk Xk
4AH CCPORH CCPO High Byte data register XXXX XXXX | uuuu uuuu KKK K Kk K
4BH CCPORL CCPO Low Byte data register XXXX XXXX | uuuu uuuu AR L
4CH CCP1RH CCP1 High Byte data register XXXX XXXX | uuuu uuuu EK KKK Kk K
4DH CCP1RL CCP1 Low Byte data register XXXX XXXX | uuuu uuuu LTI LI EI
4EH PASC PASF PASCF[1:0] 0.00 .... 0.00 .... R
4FH PWMCN ENPWM ENPFD PWMRL[1:0] 0000 .... 0000 .... *EEK
51H PWMR PWM MSB Byte register XXXX XXXX | uuuu uuuu kKR Kk

DS-HY11P23-V19_TC
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R R R R R R R R R R R R R R R R R R IR EAAR ARSI
“-"no use,“*'read/write,“w"write,“r"read,“r0" only read 0,“r1"only read 1,“w0”only write 0,“w1”omly write 1
“."unimplemented bit,“x”unknown,“u”unchanged,“d” depends on condition
Address |File Name Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl | Bit0 A-RESET | i-RESET R/W

5EH SSPCON1 SSPEN CKP CKE SMP — — SSPM<1:0> 0000..00 | uuuu ..uu R R
60H _ |SSPSTA SSPBUY | SSPOV [ BF 00....0 | 00....0 A
61H SSPBUF SSP Receive Buffer/Transmit Register XXXX XXXX | uuuu uuuu KRRk kK X
63H URCON ENSP ENTX TX9 TX9D PARITY WUE 0000 0..0 | 0000 0..0 kR K -
64H URSTA RC9D PERR FERR OERR RCIDL TRMT | ABDOVF|| .000 0110 | .000 0110 A AAAN0)
65H BAUDCON ENCR RC9 ENADD | ENABD .... 0000 .... 0000 - XX
66H BRGRH Baud Rate Generator Register High Byte L. X XXXX ...u uuuu -ymym KRR K
67H BRGRL Baud Rate Generator Register Low Byte XXXX XXXX | uuuu uuuu Rk Kk %
68H TXREG UART Transmit Register XXXX XXXX | uuuu uuuu R R
69H RCREG UART Receive Register XXXX XXXX | uuuu uuuu [AAAS AN
6AH PT4 PT4.7 PT4.6 PT4.5 PT4.4 XXX ... | uuuu ... g
6BH PT4DA DA4.7 DA4.6 DA4.5 DA4.4 1111 ... | 1111 ... R KK Kk
6CH PT4PU PU4.7 PU4.6 PU4.5 PU4.4 0000 .... | 0000 .... SRR a0
6DH PT1 PT1.7 PT1.6 PT1.5 PT1.4 PT1.3 PT1.2 PT1.1 PT1.0 XXXX XXXX | uuuu uuuu *EEXULLOE
6EH TRISC1 TC1.7 TC1.6 TC15 TC1.4 0000 ... 0000 .... EEk K-
6FH PT1DA DA1.2 ... .0 .....0. i
70H PT1PU PU1.7 PU1.6 PU1.5 PU1.4 PU1.3 PU1.2 PU1.1 PU1.0 || 0000 0000 | 0000 0000 SO S
71H PT1M1 INTEG1[1:0] INTEGO[1:0] .... 0000 .... 0000 -mmam R
72H PT1M2 PM1.7[0] PML.6[0] PM1.5[0] PM1.4[0]|| .0.0.0.0 | .0.0.0.0
74H PT2 PT2.7 PT2.6 PT2.5 PT2.4 PT2.3 PT2.2 PT2.1 PT2.0 XXXX XXXX | uuuu uuuu - KRR R
75H TRISC2 TC2.7 TC2.6 TC25 TC2.4 TC2.3 TC2.2 TC2.1 TC2.0 0000 0000 | 0000 0000 b
77H PT2PU PU2.7 PU2.6 PU2.5 PU2.4 PU2.3 PU2.2 PU2.1 PU2.0 || 0000 0000 | 0000 0000 - KRR R x
78H PT2M1 PM2.2[1] | PmM2.2[0] .00 .... ..00.... K
79H PT2M2 PWMTR[1:0] PM2.5[1] PM2.5[0] | PM2.4[1] | PM2.4[0] || 00.. 0000 | 00.. 0000 *k e kR K
192H PT5 PT5.1 PT5.0 ik L
193H PT5DA DA5.1 DA5.0 5
194H PT5PU PUS5.1 PU5.0 0000 0 S 6

80H ~ FFH GENERAL PURPOSE REGISTER @ 128Byte XXXX XXXX | uuuu uuuu ER KKK Kk

100H~17FH GENERAL PURPOSE REGISTER @ 128Byte XXXX XXXX | uuuu uuuu A

5-1(b) HY11P23 #7{725%113%(48)
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6. BRiFE

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

Voltage applied at Vpp 10 Vas v vt e e e -0.2Vto4.0V
Voltage applied to any pin ... . e e e -0.2Vto Vpp + 0.3V
Voltage applied t0 RST/VP P PIN ... e e e e e e -0.2Vto 6.9V
Voltage applied to TST/PTL.3 pin ... e e e e -0.2VtoVpp+1V
Diode current at any deviceterminal . ... ... i e +2 mA
Storage temperature, Tstg: (unprogrammed device) . ......... ... =55C to 150°C

(programmed device) . ... -40°C to 85C
Total pOWer disSSiPation. . ... o e 0.5w
Maximum output current sink by any PORT1to PORT31/Opin........ ... ... 25mA

6.1 Recommended operating conditions

Ta = -40C ~ 857C,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
All digital peripherals and CPU 2.2 3.6
Vpp | Supply Voltage
Analog peripherals 2.4 3.6 \
Vss Supply Voltage 0 0
External Watch crystal XTSP[0]=0, XTHSP[0]=0 32.768K
VDD = 22V,
XT Oscillator Ceramic resonator XTSP[0]=1, XTHSP[0]=0 | 450K 8M Hz
ENXT[0]=1
Frequency Crystal XTSP[0]=1, XTHSP[0]=0 M 8M
©2008-2018 HYCON Technology Corp. DS-HY11P23-V19_TC
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6.2 Internal RC Oscillator

Ta = 25C,Vop = 3.0V,unless otherwise noted

Sym.

Parameter

Test Conditions

Min.

Typ.

Max.

unit

HAO

High Speed Oscillator frequency

ENHAO[0]=1

1.7

2.0

2.3

MHz

LPO

Low Power Oscillator frequency

Vpp supply voltage be enable LPO

22

28

35

KHz

HAO vs. VDD

LPOvs. VDD

2.030

2.025

30.00

2.020

2015 29.00

2010
28.00

2.005

2.000

HAO (MHz)

1.995

LPO (KHz)
~
~
=
8

1.990 26.00

1.985

25.00

1.980

1.975

24.00 L L L L L L L

1.970

Figure 6.2-1 HAO vs. Figure 6.2-2 LPO vs. VDD

HAO vs. TAGVDD=3.0V LPO vs. Temperature @VDD

1.980

31.00
30.00

1.960

1940 VDD=3.6V

200
1900 i B0
‘ 02700

1.880 -
200

1920

\VDD=3.0v

HAO (MH2)

1.880

25.00

200
o A ‘ o 0B 55 B 45 &8

75C 85¢

- VDD=2.V
L

Temperoure() Temperature (C)

Figure 6.2-3 HAO vs. Temperature Figure 6.2-4 LPO vs. Temperature
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6.3 Supply current into VDD excluding peripherals current
Ta=25C,Vpp = 3.0V,0SC_LPO = 28KHz,unless otherwise noted

Sym. | Parameter Test Conditions Min. | Typ. | Max. unit
lavi | Activemode 1 | OSC_CY = 8MHz, OSC_HAO = off, CPU_CK = 8MHz 1.2 2 mA
lamz | Activemode2 | OSC_CY = off, OSC_HAO = 2MHz, CPU_CK = 2MHz 0.32 0.55 mA
lams | Activemode3 | OSC_CY = off, OSC_HAO = 2MHz, CPU_CK = 1MHz 0.18 0.3 mA
I.p1 | Low Power 1 OSC_CY = 32768Hz, OSC_HAO = off, CPU_CK = 16384Hz 7 12 uA
I.pz | Low Power 2 OSC_CY = off, OSC_HAO = off, CPU_CK = LPO, Idle state 1.65 3 uA
ILp3 Low Power 3 OSC_CY = off, OSC_HAO = off, CPU_CK = off, Sleep state 0.65 1.2 UA

OSC_CY : External Oscillator frequency.
OSC_HAO : Internal High Accuracy Oscillator frequency.

CPU_CK : CPU core work frequency.

Lwivs VDD Tam2vs VDD
450
19
400
17
350
15
é 13 3 300
- =250
09 200
0.7 150
05 100
22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
VDD(V) VDD(V)
Figure 6.3-1 Iav; vs. VDD Figure 6.3-2 Iam2 Vs. VDD
Lavzvs VDD Tirivs VDD
250 10
9
200 8
7
~ 150 ~ 6
= 10 =
3
50 2
1
0 0
22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
VDD(V) VDD(V)
Figure 6.3-3 Iam3 vs. VDD Figure 6.3-4 1.p; vs. VDD
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Tir2vs VDD Irpsvs VDD
2.50 0.80
0.75
2.00
0.70
~ 150 _ 0.65
<§ <
2 2060
1.00 0.55
0.50
0.50
045
000 o
22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
VDD(V) VDD(V)
Figure 6.3-5 I, p, vs. VDD Figure 6.3-6 |, p3 vs. VDD
lan s tempercure atVOD=3 2 with temperature at VDD =3V
1.30 3
1.2 2.6
=128 _ 22
=127 1.8
1.26 1.4
- o S
40 N 2 a0 0 0 2% 3N 40 50 &0 VO @ 40 -30 20 10 0 10 25 30 40 5 60 70 85
TAT) TA(C)
Figure 6.3-7 lav1 vS. Temperature Figure 6.3-8 I p, vs. Temperature
Iip3 with temperature at VDD=3V
1.4
12
1
§08
£ 0.6
0.4
0.2
40 -30 20 10 0 10 25 30 40 50 60 70 8
TA(C)

Figure 6.3-9 | p3 VS. Temperature
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Figure 6.4-1 Vou VS. loy @VDD=3.0V

VOL vs. IOL@VDD=3.0V

0.9

0.8
0.6

=05

25C

0.2 /
0.0 : :

1oL

OMA  5MA 10MA  15MA 20MA  25MA  30MA  35MA

Figure 6.4-3 Vg, vs. lo,@VDD=3.0V
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6.4 Portl~5
Ta = 25C,Vop = 3.0V,unless otherwise noted
Sym. Parameter Test Conditions Min. | Typ. | Max. unit
Input voltage and Schmitt trigger and leakage current and timing
Viy High-Level input voltage 2.1
\%
Vi Low-Level input voltage 0.9
Vhys | Input Voltage hysteresis(VIH - VIL ) 0.8 \Y
likg | Leakage Current 0.1 uA
Rpy | Port pull high resistance 180 kQ
Output voltage and current and frequency
Von | High-level output voltage lon=10mA Vpbp-0.3
\
VoL | Low-level output voltage lor=-10mA VSS +0.3
VOH vs I0H @VDD=3V VOH vs. IOH@VDD=2.2V
235
300 220
285 \ 205
190 T~
s 7
T 25T T’
9 255 9 1.60 5¢C
240 g5 145 :
1.30 85T
225 115
210 1.00
OMA  SMA  -TOMA  -ISMA -20MA 25MA -30MA  -35MA OMA  -5MA  -J0MA  -ISMA  20MA  25MA  -30MA  -35MA
IOH IoH

Figure 6.4-2 Vou Vs. loy @VDD=2.2V

VOL vs. IOL@VDD=2.2V

g0 5T

0.2 /
0.0 : : :

OMA  5MA  1OMA  15MA  20MA 25MA  30MA  35MA
1oL

Figure 6.4-4 Vg vs. o, @VDD=2.2V
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6.5 Reset(Brownout, External RST pin, Low Voltage Detect)

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

Sym. Parameter Test Conditions | Min. | Typ. | Max. unit
Pulse length needed to accepted reset internally, tg4.Lvr 2 us
BOR Vpp Start Voltage to accepted reset internally (L=>H),Vivr 1.6 1.85 2.1 \Y,
Hysteresis, VHys-LVR 70 mV
Pulse length needed as RST/VPP pin to accepted reset internally, t4.rsT 2 us
RST Input Voltage to accepted reset internally 0.9 \Y,
Hysteresis, VHys-RsT 0.8 \%
Operation current, I.vp 10 15 UA
External input voltage to compare reference voltage 1.2 \Y
Compare reference voltage temperature drift Ta=-40C ~85 C 100 ppm/C
Detect Vpp voltage rang by user option, Vi yp VLDx[3:0]=1110b 3.3
Detect Vpp voltage rang by user option, Vi yp VLDX[3:0]=1101b 3.2
Detect Vpp voltage rang by user option, Vi yp VLDX[3:0]=1100b 3.1
Detect Vpp voltage rang by user option, Vi yp VLDX[3:0]=1011b 3.0
Detect Vpp voltage rang by user option, Vi yp VLDX[3:0]=1010b 2.9
LVD Detect Vpp Voltage rang by user option, Vivp VLDX[3:0]=1001b 2.8
Detect Vpp voltage rang by user option, Vi yp VLDX[3:0]=1000b 2.7
Detect Vpp voltage rang by user option, Vi yp VLDx[3:0]=0111b 2.6 Y
Detect Vpp voltage rang by user option, Vi yp VLDx[3:0]=0110b 25
Detect Vpp voltage rang by user option, Vi yp VLDx[3:0]=0101b 24
Detect Vpp voltage rang by user option, Vi yp VLDx[3:0]=0100b 2.3
Detect Vpp voltage rang by user option, Vi yp VLDx[3:0]=0011b 2.2
Detect Vpp voltage rang by user option, Vi yp VLDx[3:0]=0010b 2.1
Detect Vpp voltage rang by user option, Vi yp VLDX[3:0]=0001b 2.0
BOR : Brownout Reset
LVR : Low Voltage Reset of BOR
LVD : Low Voltage Detect
RST : External Reset pin

©2008-2018 HYCON Technology Corp. DS-HY11P23-V19_TC
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| T S o
\ﬁvs.wf/_\ I | Visr=VDDf— % ! 1
Y T /" \ ‘ 3 \ | 3/ |
BD\,IE;(EH /‘( i H \\j\ Veer i i | J\//HVSVR;ST
- i § =0.3xVDD}- X [ i
L B A [T .
oceur! J}_i_} i }_i occur i i 3 i
5 ! oz oo : |
Reset stage § i 1 i i § Reset state ! ! ! !
no ooourl—2—1 | . LS » no occurl— ‘ 1 1 >
Figure6.5-1 BOR reset diagram Figure6.5-2 RST reset diagram
" rrst ¢ Please see BOR Introduce of HY11Pxx series User’s Guide (UG-HY11S14-Vxx).
VLVR and VLVR Release Voltaage vs. TA
é’ 198
§ 196
g 14 VLVR Release Voltage
% 192 9
¢ ~ 190
L 2 188
S 186
E 184
182 +LVR Voltag
>
; 180 L
-40T -35C -15C 5C 257 45C 65C 85T
TA
Figure6.5-3 LVR vs. Temperature
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Ta = 25C,Vpp = 3.0V,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
VDDA operation current, lvppa IL=0mA VDDAX][1:0]=00b 22 UA
IL=0.1mA, VDDAX][1:0]=00b 3.3 \%
VDD =VDDA+0.2V VDDAX][1:0]=01b 29 \Y
Select VDDA output voltage
VDDAX[1:0]=10b 2.6 v
VDDAX[1:0]=11b 2.4 v
VDDA I. = 10mA VDDAX[1:0]=00b 135 mV
VDDAX[1:0]=01b 150 mV
Dropout voltage
VDDAX[1:0]=10b 165 mV
VDDAX[1:0]=11b 180 mV
Temperature drift VDDAX[1:0]=11b Ta=-40C~85C 50 ppm/C
Vpp Voltage drift IL=0.1mA Vpp=2.5V~3.6V +0.2 %IV
ACM operation current, Iacm IL = 0mA 20 uA
Output voltage ,Vacw ENACM[0]=1, * IL = OuA 1.0 Y,
Output voltage with Load IL = £200uA 0.98 1.02 Vacm
ACM | Output voltage ,Vacw ENACM[0]=1, 7 IL = OuA 1.2 Y,
Output voltage with Load IL = £200uA 0.98 1.02 Vacm
Temperature drift ENACM[0]=1, Ta=-40C~85C 50 ppm/C
VDDA Voltage drift I = 10uA 100 uviv
VDDA : Adjust Voltage Regulator
ACM : Analog Common Mode Voltage
*1: Vacu = 1.0V is just for VDDAX[1:0]=1xb mode. (at A/D differential voltage reference < 1.4V)
*2: Vacun = 1.2V is just for VDDAX[1:0]=0xb mode. (at A/D differential voltage reference > 1.4V)

2.3900
23895
23890
2.3885

23880

2 23875

& 23870

S 23865
2.3860
2.3855
2.3850
23845
23840

VDDA@2.4V with VDD

1.=0.1mA

36V 35V 34V 33V 32V 31V 30V 29V 28V 27V 2.6V 2.5V

VDY)

Figure6.6-1 VDDA I.=0.1mAvs. VDD
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2.390

VDDA@2.4V with VDD

2.388

2.386
2.384

£ 2382

11=10mA

8
0 230
2378

2.376
2.374

2372

3.6V 3.5V 34V 33V 32V 3V 3.0V 29V 28V 27V 2.6V

VDD

Figure6.6-2 VDDA I.=10mAvs. VDD
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VDDA with temperature 23680 VDDA with femperature
2.3910 1=0.TmA 2:3860 I=10mA
2300 93840 1VDD=30Y
2.3890 - ’
23880 2.3820
& 23870 fop=25 s 23800 ey
< < 23780
A 2.3860 a)
a 8 23760
S 2.3850 >
23740
2.3840
23720
2.3830 23700
23800 23680
2.3810 23660
40 -3 -5 S % 45 65 85 40 35 .5 5 2% 45 65 85
TA(C) TAC)
Figure6.6-3 VDDA I.=0.1mA vs. Temperature Figure6.6-4 VDDA I.=10mA vs. Temperature
ACM Load vs. VDDA ACM Load vs. VDDA
1.020 1.226
— IL=200uA — IL=-200uA
1216 H
1010 —IL=0uA || — =0
S I1L=200uA S 1206 IL=200uA |
3 1,000 3
9 & 119
0990 1186
0980 1176
24 26 29 33 24 26 29 33
Internal VDDA(V) Internal VDDA(V)
Figure6.6-5 ACM Load vs. VDDA (a) Figure6.6-5 ACM Load vs. VDDA (b)
ACM vs. VDD with temperature at VDDA=2.4V ACM vs. VDD with temperature at VDDA=2.4V
1020 1226
—\VDD=36V —\DD=36V
1010 —vpp=25v | 1.216 —VDD=25V
s _ S 1206
31000 = p -_
< 2 1196
0.990 Lis6
0.980 1176
4 20 0 20 40 60 8 100 4 20 0 20 4 60 8 100
TA(C) TA(C)
Figure6.6-6 ACM vs. Temperature (a) Figure6.6-6 ACM vs. Temperature (b)
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6.7 Low Noise OPAMP
Ta=25C,Vop = 3.0V, VDDA=2.4V,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
VinoP Supply voltage at VDDA ENVDDA[0]=0 2.4 3.6 \
lLnor Operation supply current OPM[1:0]=xxb 200 UA
Input offset voltage without chopper. OPM[1:0]=1xb -2 2 mV
Input offset voltage with chopper OPM[1:0]=0xb 20 uv
Vos.op
OPM[1:0]=00b 0.1
Input offset voltage temperature drift. Ta=-40C~85C uv/Ic
OPM[1:0]=10 2
Vo=1.2V, lL=+1mA
Volr | Unit gain load regulation 0.1 %Vo
VDDA=2.4V I.=-1mA
CMVR | Common-mode voltage input range OPM[1:0]=xxb 0.1 VDDA-1.1 Y,
CMRR | Common-mode rejection ratio OPM[1:0]=xxb 90 dB

0.195

LNOP offset vs Temperature

0.190

VDDA=2.4V

no chopper

0.185
0.180

VDDA=3.3V S\

e N

0.175

0.170

LNOP Offset Voltage (mV)

0.165

-40 -30 -20 -10 0 10 25 30 40 50 60 70 85

Temperature('C)

Figure6.7-1 LNOP Offset Temperature
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6.8 SD18,Power Supply and recommended operating conditions
Ta = 25C ,Vop = 3.0V, VDDA=2.4V,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
Vspis Supply Voltage at VDDA ENVDDA[0]=0 2.4 3.6 \%
Modulator sample frequency, ADC_CK 25 250 300 KHz
fspis -
Over Sample Ratio, OSR 256 32768
ENADCJ[0]=1
168
INBUF[0]=1,VRBUF[0]=0
Operation supply current | ENADC[0]=1 GAIN =4,
| sp1s 150 UuA
without PGA INBUF[0]=0,VRBUF[0]=1 | ADC_CK=250KHz
ENADCI[0]=1

120
INBUF[0]=0,VRBUF[0]=0

6.8.1 PGA,Power Supply and recommended operating conditions
Ta=25C,Vpp = 3.0V, VDDA=2.4V,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
Vpga | Supply Voltage at VDDA | ENVDDA[0]=0 2.4 3.6 v
| pga Operation supply current | PGAGN[1:0]=<01>o0r<1x> 320 UuA
Gpga | Gain temperature drift Ta=-40C~ 85C GAIN=128 5 ppm/C

6.8.2 SD18,performanceII (fSD18=250KHz)

Ta = 25°C,Vop = 3.0V, VDDA=2.9V,V\g=1.0V,GAIN=1 without PGA, unless otherwise noted

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

VDDA=2.4V,V\g=1.0V,ASI=200mV
INL Integral Nonlinearity(INL) +0.003 £0.01 %FSR
VDDA=2.4V,V\g=1.0V,ASI=+450mV

No Missing Codes® ADC_CK=250KHz,0SR[2:0]=010b 23 Bits

INBUF[0]=0b,VRBUF[0]=0b

Temperature drift
INBUF[0]=1b,VRBUF[0]=0b Ta=-40C~ 85
Gspig | Gain 1~x16 (NBUF[0]=0b,) 2 ppm/C
INBUF[0]=0b,VRBUF[0]=1b C

Gain 1~X4 (INBUF[0]=1b,)
INBUF[0]=1b,VRBUF[0]=1b

Offset error of Full Scale Rang input
AAI=0V
voltage range with Chopper and Gain=2 1
AVR=0.9V
Buffer(INBUF,VRBUF) without PGA
Eos DCSET[2:0]=<000> %FSR
Offset error of Full Scale Rang input

*AAl is  external
voltage range with Chopper without Gain=2 1
short

PGA and Buffer(INBUF,VRBUF)

©2008-2018 HYCON Technology Corp. DS-HY11P23-V19_TC
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Figure6.8-1(a) SD18 Offset Temperature drift

o
o

AID Offset (uV)
)
R0

e
”

'
N

SD18 Offset Drfit vs. Temperature

-40°C -20C 0T 20°C 40C 60C 80T
TA Gain=128, Sl and VR buffer oft

VIN short to ACM
AVR=1.2V, VDDA=2.4V

Figure6.8-11 SD18 Offset Temperature drift
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GAIN=1 2
Offset temperature drift with
GAIN=2 1
chopper without PGA and Buffer
GAIN=4 0.5
(INBUF,VRBUF).
GAIN=16 0.15
GAIN=1 2 uv/i'c
Offset temperature drift with chopper and Buffer
GAIN=2 1
(INBUF,VRBUF) without PGA.
GAIN=4 0.5
Offset temperature drift with chopper without Buffer
GAIN=128 0.02
(INBUF,VRBUF).
Vem=0.7V to 1.7V, Vs|=OV,
90
Vyr=1.0V,without PGA GAIN=1
CMgp1g | Common-mode rejection dB
Vem=0.7V to 1.7V, V=0V,
75
Vyr=1.0V, without PGA GAIN=16
GAIN=1
VDDA=3.0V,AVDDA=+100m
PGA=off
PSRR DC power supply rejection V,Vyr=1.0V, 75 dB
GAIN=16
V5|:1.2V,V5|,:1.2V,
PGA=8
SD18 Offset Drfit vs. Temperature SD18 Offset Drfit vs. Temperature
5 0.0
| 0.5
L e 10
3 5 S a5
= g 2.0
& &30
g 15 g 35
-4.0
20 s
25 5.0
-40°C -20C  0C 20C 40C 60C 80C -40°C -20C 0°C 20C 40C 60C 80T
TA Gain=1, Sl and VR buffer off TA Gain=16, Sl and VR buffer off
VIN short to ACM VIN short to ACM
AVR=1.2V, VDDA=2.4V AVR=1.2V, VDDA=2.4V

Figure6.8-1(b) SD18 Offset Temperature drift

SD18 Gain Drfit vs. Temperature

0.03%

0.02%

0.01%

0.00%

A/D Gain Drift

-0.01%

-0.02%

-0.03%
-40°C

-20C

0C 20C
TA

40°C 60°C 80C
Gain=1, Sl and VR buffer off
ASI=300mV, AVR=0.9V
VDDA=2.4V

Figure6.8-2(a) SD18 Gain drift with temperature
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SD18 Gain Drfit vs. Temperature
0.03%
0.02%
=
= 0.01% -
[ I
& 0.00% — 1
Q 0.01% —
E B 0
-0.02%
-0.03%
-40°C -20C 0T 20°C 40C 60C 80T
TA Gain=16, Sl and VR buffer off|
ASI=37.5mV, AVR=0.9V
VDDA=2.4V

Figure6.8-2(b) SD18 Gain drift with temperature
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0.03%
0.02%
0.01%
0.00%
-0.01%

A/D Gain Drift

-0.02%

-0.03%

SD18 Gain Drfit vs. Temperature

-40°C

-20C

oC

20°C 40C 60C 80T
TA Gain=128, Sl and VR buffer off
ASI=4.6875mV, AVR=0.9V
VDDA=2.4V

Figure6.8-2(c) SD18 Gain drift with temperature
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6.8.3 SD18,Temperature sensor
Ta = 25C ,Vop = 3.0V, VDDA=2.4V,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
TCs Sensor temperature drift 178 uv/ic
KT Absolute Temperature Scale 0°K INBUF[0]=1 -289 C

TCgrr | One point calibrate error temperature Calibration at 25C of -40°C~85C 12 C

TPS Voltage vs. Temperature

Vips(mV)

45300 -1 0 15 3 45 60 75 %N
TA(C)

Figure6.8-3 TPS output voltage vs. temperature drift

6.8.4 SD18 Noise Performance
Ta = 25C ,Vpp = 3.0V, VDDA=2.4V,unless otherwise noted
HY11P23 $t¥f SD18 2t 1 s 1 AFEHAIA - Table6.8-4(a), Table6.8-4(b) I i
RIS R B Gain, Output rate, f il N ATEEEEFRA (4 o HERIAFSCEAS N TR
NGHERRES - 25y 1.2V » Bk 1024 &1 -

ENOB(RMS) with OSR/GAIN at A/D Clock=250Khz, VDDA=2.4V, VREF=1.2V
. OSR 256 | 512 | 1024 | 2048 | 4096 | 8192 | 16384 | 32768
Max. Vin(mV)
=0.9*VREF @ _Qutput rate(tz) 977 | 488 | 244 | 122 | 61 | 31 | 15 8
Gain } =} PGA | x| ADGN
+2400 025 1=1 1 ix| 025|163 | 174 | 179 | 185 | 190 | 195 | 200 | 20.4
£2160 05 1=1 1 ixi 05 1163 1173 {179 | 184 | 189 | 194 | 198 | 202
£1080 1 et 1 Xt 1 162 1 172 ¢ 178 | 183 | 188 | 19.3 | 19.7 ! 201
1540 S ST T 2 161 U171 176 1 182 | 187 | 192 | 196 | 200
1270 4 ST A 160 T 169 | 175 1180 | 185 | 189 | 194 | 198
+135 8 1=1 1 ixt 8 [159 1166 1 172 t 177 {182 | 187 ! 192 1 196
168 16 1=1 1 ixi 16 | 156 | 163 | 168 | 173 | 17.7 | 183 | 188 | 193
134 3% 1=1 2 ixi 16 | 148 1153 | 150 | 16.4 | 169 | 174 | 178 | 183
117 64 1=1 4 tx! 16 | 145 ! 150 § 155 + 16.0 | 165 | 17.0 | 175 | 18.0
8 128 1=1 8 ixi 16 | 140 | 146 | 151 1 156 | 16.0 | 16.6 | 170 | 175

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

Table6.8-4(a) SD18 ENOB Table
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RMS Noise(uV) with OSR/GAIN at A/D Clock=250Khz, VDDA=2.4V, VREF=1.2V

. OSR 256 | 512 1 1024 | 2048 | 4096 } 8192 |16384 }32768
Max. Vin(mV) Output rate(HZ)
=0.9*"VREF : 977 | 488 | 244 | 122 61 31 15 8
Gain } =} PGA | x| ADGN

+2400 025 i=1 1 1ixi 025 |121.08157.40 138.74 }26.66 |18.39 {13.21 | 9.49 | 6.98
+2160 05 =1 1 1ixi 05 |61.63}29.23 119.21 {1351} 9.78 | 7.02 | 512 | 3.91
+1080 1 i=f 1 ixi 1 |322111570 {10251 7.31 ! 519 | 3.77 ! 2.80 !} 2.13
+540 2 i=1 1 ixi 2 |1659 1854 {591 | 406 {286 | 2.06 | 1.48 | 1.12
+270 4 i={ 1 ixi 4 |]9.00 {484 {333 {237 {167 {119 | 0.87 | 0.65
+135 8 !=! 1 Ixi 8 |504 {297 {202 | 144 } 101 | 073 } 051 ! 0.39
+68 16 i={ 1 ix! 16 | 3.03 {184 | 129 {092 | 0.70 | 0.46 | 0.33 | 0.24
+34 32 1=t 2 ixi{ 16 | 261 1181 {127 {089 | 062 | 045 | 032 | 0.23
+17 64 1= 4 ix} 16 | 166 { 1.13 ! 080 } 056 ! 0.41 } 029 | 0.20 } 0.14
+8 128 i={ 8 ix!{ 16 | 113 {077 { 055 | 038 | 028 { 019 | 0.14 | 0.10

Table6.8-4(b) SD18 RMS Noise Table
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The RMS noise are referred to the input. The Effective Number of Bits (ENOB(RMS
Bit)) is defined as:

ENOB(RMS) = (RMS Noise

RMS Noise =

FSR j

In(2)

1024

k=1

Where FSR (Full - Scale Range) = 2 x VREF/Gain.

500
450
400
350
300
250
200
150
100

50

Occurrence

350

300

250

200

Occurrence

150

100

50

1024

> (ADOL])
Average = *=1
1024

RMS Noise Diagram

Gain=1
Output rate ~ 10sps

-5 -4 -3 -2 -1 0 1 2 3 4 5

Output Code (LSB)
LSB base on 22-hit output

Figure6.8-4(a) RMS Noise Diagram

RMS Noise Diagram

t Output rate ~ 10sps

Gain=128

-5 -4 -3 -2 -1 0 1 2 3 4 5

Output Code (LSB)
LSB base on 19-bit output

Figure6.8-4(c) RMS Noise Diagram
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Output Code (LSB)
h A OV Pk o r M s O

Output Code (LSB)
[ I N O R N N L

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

223

RMS Noise Diagram

Gain=1
Output rate ~ 10sps

201 401 601 801 1001

Time (reading number)
LSB base on 22-bit output

Figure6.8-4(b) Output Code Diagram

RMS Noise Diagram

Gain=128
Output rate ~ 10sps

201 401 601 801 1001

Time (reading number)
LSB base on 19-hit output

Figure6.8-4(d) Output Code Diagram
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1] AR

—_— I — HEEA | B | Hisass | EE | o MSL?

AT 4Rek° | Z=Y BE | 4%

HY11P23-D000 Die D | 000 000 200 | Green®
HY11P23-L032 LQFP 32 L | o032 000 Tray 250 | Green® | MSL-3
HY11P23-NS32 QFN 32 N | 032 000 Tray 490 | Green® | MsL-3
HY11P23-E028 SSOP 28 E | o28 000 Tube 48 | Green® | MsL-3
HY11P23-E028 SSOP 28 E | o28 000 Tape & Reel | 2000 | Green | MSL-3

' B - BERIER SR - BRBRER (EAR [ EER | REERE)
Ban - mHIRE GRS I S FR E VAR NG 4R SR £y 008 » HERZERVE e A HE -« Al
NEE 4R HY11P23-D000-008
Bl - EWFR KRR IEAIN AR HFRENE L eRR HE - AN EmLE R
HY11P23-D000
a0 - AR R =AY 1 R HFRENEMEE SR LQFP32 & » AN
Hhanta Ry HY11P23-L032 » HFRL Tray HiE » AR NEALHSN - 555 HIEERA
HEEIEP R Tray
Bian - ey EEER I % PR EE FVAZ SUIE 4R 5% £y 009 » AR SKIVE Mg E 45 R QFN32
HE > HINEE 20k HY11P23-NS32-009 - HEDL Tray H & » HI FEE &
A R R B Tray
? RS
“001"~*999" S iF e fL Bl A sk FHEE IVAZ NI4T > MI28 A &/ AL -
$MSL:
RSB R AR IPC/JEDEC J-STD-020 AY#R#EINLASER 4] - 2%
IPC/JEDEC J-STD-033 iyfEAEm il ~ F4e - Hfme i -
* Green (RoHS & no CI/Br):
HYCON & i &7 B Green Product » £7& RoHS 5% » REACH S £%'& (SVHC)
DA R 4t B 2283 2 (Br<900ppm or Cl<900ppm or (Br+Cl)<1500ppm) °

\

DS-HY11P23-V19_TC
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8. HEARIFEN
8.1 LQFP32(L032)
8.1.1 Package Dimensions

D |
D
VARITIONS (AL DIMENSIONS SHOWN IN MM)
32 | 25 SYMBOLS MIN. MAX.
T T T
\ i IS A1 0.05 0.15
1:‘@ i /Tl — A2 1.35 1.45
cl 0.09 0.16
] ! = D 9.00 BSC
— — D1 7.00 BSC
u o N S S N [ s E 9.00 BSC
— — Ei 7.00 BSC
—] X 1 e 0.8 BSC
—] Ji-l—:\. ‘ — b 0.30 0.45
L ).45 .75
s—/ \\_.|// : 17 0.45 0.75
i | % L1 1 REF
RN
|
o] | 16
| I
e b1

()
|
1|
_E —
[T
1|
|
J’SX

A2

Note:

1. All dimensions refer to JEDEC OUTLINE MS-026.
2. Do not include Mold Flash or Protrusions.

3. Unit: mm
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8.2 QFN32(NS32)

8.2.1 Package Dimensions
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‘7D4ﬂ ——D2—>
Juuluuu .
/- 24
PIN 1— D) ]
MARK — —]
w ) ] uN
[ D ]
D) (-
) -
170> 8
AN0NNNATL
<Al >l e F - —> -
—» 4—A3
«—A—>
SYMBOLS | MIN NOM MAX
0000000 R T os T os o
— — Al 0.00 0.02 0.05
L 270 ] A3 0.15 REF.
D) (G
— — b 0.15 0.20 0.25
490 830 ey | 270 —— D 3.90 4.00 4.10
L . E 3.90 4.00 4.10
D) (G
— 1 ‘ D2 2.65 2.70 2.75
ﬂ U m m H H T E2 2.65 2.70 2.75
0.25 0.30 0.35
0.20 e 0.40 BASIC
Note:
1. All dimensions refer to JEDEC OUTLINE MO-220.
2. Unit: mm

3. http://www.hycontek.com/attachments/MSP/OJTI-HM-2013-002.pdf
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8.3 SSOP28(E028, 209mil)
8.3.1 Package Dimensions

D

28

1RAARARARARARA

&
TTTTRTORTTeeey. |
T

1/ 3T

HYGON

HYCON TECHNOLOGY

25

\ |

L

GAUGE PLANE

SYMBOLS | MIN NOM MAX
A - - 2.00
Al 0.05 - -
A2 1.65 1.75 1.85

0.22 - 0.38

0.09 - 0.25
D 10.05 10.20 10.50
E1 5.00 5.30 2.60
E 7.65 7.80 7.90
L 0.55 0.75 0.95
e 0.65 BASIC
a° 0 4 8

Note:

1. All dimensions refer to JEDEC OUTLINE MO-150.
2. Do not include Mold Flash or Protrusions.

3. Unit : mm
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8.3.2 Tape & Reel Informations
8.3.2.1 Reel Dimensions

A o -
W1
8.3.2.2 Carrier Tape Dimension
DO P2
v
L
L
=
) -
e Koﬁ .
T
R0.30MAX
Reel ) ) )
_ _ Carrier Tape Dimensions
SYMBOLS Dimensions
A W1 A0 BO KO PO P1 P2 E F DO W
Spec. 330 24.5 8.40 |10.65| 2.40 | 4.00 |12.00| 2.00 | 1.75 |11.50 1.50 24.00
Tolerance | +6/-3 | +1.5/-0 | +0.10 | £0.10 | #0.10 | £0.10 | #0.10 | #0.10 | £0.10 | #0.10 | +0.1/-0 | #0.30

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

8.3.2.3 Pinl Direction

CO00CO0O000O000O0O0]

nnoo,

JII
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9. fBETECER

DU B ACAS (72 R AT TSRS s B I A B AR L i s ] -

A HRX
VOl ALL
V02 ALL
V03 ALL
V04 5~8
9~11
13~14
30
32
V05 5~6
9~11
V06 4
6~8
13~14
24
25
V07 4
6~7
9~11
14
22~23
25~27
V08 13
V09 4
.
22~23
V10 5
29
31
V11 4
5
9~11
V12 13
23
29~30

©2008-2018 HYCON Technology Corp.

www.hycontek.com

S
IR

SEEE

SEEE N

5T 2 W7 © B B LA S E FER

37 3 T ¢ ARAEHLE K IR

137 4.3 B8 © (TR BT

5T 7 36 © WSO AR

Bt O W  SLAHBATIC

{37 VO SERABIEITREER » 59 INT2 (PT1.2) B1INT3 (PTL3) 418 fBfshfs

fE&T 68 {EFE< Rk 67 EHfF < » RN BB

/0 5HEZNEEL

TN E BN

Input offset voltage temperature drift. A& 1E04
111 Gspis Temperature Drift 7525
EETEEHNE

EETEEHNE

(S

EETEEHNE

EETEEHNE

EETEEHNE

EETEEHNE

(S A

(S A

(S A

fifER P-DIP32 Ef4ERIK - 34 /i1 QFN32 EHf &A1
il HY11P23-P032 5TE &GN - H5 0 QFN32 5T & &S
ffFR HY11P23-P032 H4ERIFEER » B QFN32 B
EETRRNE

HEIEE 3 NAEREH

EETREFH R RSE - 141 RST Y RC &R

B SD18 Network F=Efi

{&ET Power System ;&%

1#711 SD18 Noise Performance Zfi

DS-HY11P23-V19_TC
Page 42


http://www.hycontek.com/

HY11P23

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

V13 4 B LRI
16 ErL 6. B RAFIEAE
31 & RMS Noise Diagram
V14 24 B E H & REa
13 & E 4-2 INH/INL
34 [EMELET 7l
V15 12 e BA % T ELARRA (G R B E 4Rk
32 BIETEENNE

V16 6 A0 5l ER (LQFP32/QFN32)

14 1 Low Noise OPAMP Network
V17 4 BEHOELEERER A
6,10~11 /1 SSOP28 455 [IEHE
7 [ERGIE ETipuNaES
36 HIETE&EMNAR
39 s A A R
V18 21 FHEL HAO #%

V19 ALL  fiHFR QFN32(NO32)EH NS - 11 QFN32(NS32)EH 4R

37 53 Green(RoHS & no CI/Br)

41 i SSOP28(E028) Tape & Reel Information

©2008-2018 HYCON Technology Corp.
www.hycontek.com

HYGON

HYCON TECHNOLOGY

DS-HY11P23-V19_TC
Page 43


http://www.hycontek.com/

