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19 PT5.3 | | C | gfusmA
Alll | A A | BLEmAEE
20 PT5.4 | C | EfutamA
21 | PT55 | C | gfusmA
22 | vDD P P | BRIFERR
23 | PT3.0 110 C | EfusmA/EL
24 | PT3.1 1/0 C | Efusm /&L
25 | PT3.2 110 C | EfusmA/EL
26 | PT3.3 110 C | Efusm /&L
27 PT3.4 110 C | Efum A/t
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28 | PT35 110 C | $fusA/EHL
29 | PT3.6 110 C | HfusmA/&E
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XTO | A A | SNEIRESRE LG
PT2.1/XTI
32 PT2.1| /O S | fIBAEHL
XTI| A A | IMNERESRB AR
PT2.2/PFD/CPAIO/PWMO
PT2.2 | 1/O C | s/t
33 PFD| O C | PFD &N
CPAIO | 1 A | ECPA fBtEEI N RE
PWMO| O C | PWM EHi#EO
PT2.3/TMCKI/CPAI1/PWM1
PT2.3| 1/O S | A A/E L
34 TMCKI | S | TIMERC FiRE AR
CPAIL | | A | ECPA fBtEEI RS
PWM1| O C | PWM Eti#EO
PT2.4/CCPO/CPAI2/PWM2
PT2.4 | 1/O S | A A/E L
35 CCPO | | S | WiEtREXERED
CPAI2 | | A | ECPA SBtEBI N RE
PWM2 | O C | PWM @O
PT2.5/CCP1/CPAI3/PWM3
PT25| 1/O S | AL
36 ccrP1| | S | WiEEREXERED
CPAI3 | | A | ECPA fBtEEI A RE
PWM3 | O C | PWM @HEO
PT2.6/CPAI4/CPAO
PT2.6 | 1/O C | fusA/mL
3 CPAI4 | | A | ECPA fELEEABE
CPAO | A | ECPA th#zata
PT2.7/CPAI5/CPAO
PT2.7 | 1/O C | Efuta A/t
38 CPAI5 | | A | ECPA fELLEABE
CPAO | A | ECPA tE&gsE 3N
39 | VDDA P P | BEREHY  BIEERERR
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43 PT4.1| | C | EusmA
All| A A | Bttt ARE
PT4.2/A12
44 PT4.2 I C | EfIEA
A2 | A A | BttwmABRE
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4 PT3.3 1/0 C | &fusm /&L
5 PT3.4 110 C | s A/EL
6 PT3.5 1/0 C | &fusm /&L
7 PT3.6 1/0 C | s/t
8 PT3.7 110 C | EfugA/EL
PT2.0/XTO
9 PT2.0| 1/O S | A A/E L
XTO | A A | MEIRERE LR
PT2.1/XTI
10 PT2.1| /O S | fIBMA/EHYE
XTI| A A | SMEIRESRE AR
PT2.2/PFD/CPAIO/PWMO
PT2.2 | /O C | &AL
11 PFD| O C | PFD @O
CPAIO | | A | ECPA EtEEI ABE
PWMO | O C |PWM #@itiEO
PT2.3/TMCKI/CPAI1/PWM1
PT2.3 | /O S | EfIEA/E L
12 TMCKI | S | TIMERC MEik/RE AR
CPAIL | |1 A | ECPA fatbEI ABE
PWM1| O C |PWM &E@itiEO
PT2.4/CCPO/CPAI2/PWM2
PT2.4 | 1/O S | EfIEA/E L
13 CCPO | | S | WR/tEEE R E
CPAI2 | | A | ECPA EtEEI ABE
PWM2 | O C |PWM @O
PT2.5/CCP1/CPAI3/PWM3
” PT2.5 | 1/O S | Bfusm /gL
CCP1| | S | WR/tEEE SR E
CPAI3 | | A | ECPA fatEEI ABE
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PWM3 | O C | PWM EHEND
PT2.6/CPAI4/CPAO
L5 PT2.6 | 1/O C | HfusmA/&E
CPAI4 | | A | ECPA LB A B
CPAO | | A | ECPA LEE&EE H O
PT2.7/CPAI5/CPAO
16 PT2.7 | /O C | $fusmA/EHL
CPAI5 | | A | ECPA ELb# B
CPAO | | A | ECPA tEE & TN
17 | VDDA P P | BEREHL  BEEREER
18 | ACM P P | ASMSELLEEHINER
19 | OPO A A | BER KRBT
PT4.0/AI0
20 PT40 | | C | EfusmA
A0 | A A | BLEmAEE
PT4.1/AI1
21 PT4.1| | C | EfusmA
All | A A | BLEmAEE
22 | NC - - RNER
23 | NC - - RNER
24 | NC - - RER
PT4.2/AI2
25 PT4.2 | | C | EfuBmA
A2 | A A | Bt ARE
PT4.3/AI3
26 PT4.3 | | C | EfuBmA
A3 | A A | BttwARE
PT4.4/Al14
27 PT4.4 | | C | fuBmA
Ald | A A | BttwARE
PT4.5/AI5
28 PT45 | | C | gfu@mA
A5 | A A | BLEmAEE
PT4.6/AI6
29 PT4.6 | | C | gfusmA
Al | A A | BLEmAEE
PT4.7/AI7
30
PT4.7 | | C | gfu@mA
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Al7 | A A | bW AEE
31 |Vss P P | @R LIFERREMIR
RST/VPP
32 RST | | S | Bu&hk
VPP | P P | EPROM E/BRNERR
PT1.0/INTO/PSCK/CPAI6
PT1.0 | | S | A
33 INTO | | S | HERR INTO
PSCK | | S | OTP#E/E/H SCK #[1
CPAIG | | A | ECPA ELLEI B
PT1.1/INT1/PSDI/SCE/CPAI7
PT1.1| | S | BfIEA
INT1 | | S | HERRE INTL
3 PSDI | S | OTP#E/E/THE SDI #[
SCE | 1/0 S | SPI /T E SCE #[0
CPAI7 | A | ECPA HELbEI A B
PT1.2/SDI/LVDIN
PT1.2 | S | EfusA
3 SDI | /0 S | SPIi&:/TE SDI #0
LVDIN | A A | LVD 4MEMESRE AN
PT1.3/TST/RC
PT1.3 | S | EfusA
% RC| | S | EUART i&&f/TE RC [
TST| | S | REEHEEE A GREK)
PT1.4/TX
37 PT1.4 | 1/O S | Bfusm AL
TX | /O S | EUART & E TX #0
PT1.5/PSDO/SDO
PT15 | /O S | Bfusm A/t
38 PSDO | O C | OTP /&7 HE SDO %[
SDO | /0 S | SPI i@/ E SDO #[1
PT1.6/SCK
39 PT1.6 | I/O S | B A/E L
SCK | I/0 S | SPI i@/ TE SCK #[1
PT1.7/BZ
40 PT1.7 | 1/O S | Bfusm A/EaL
BZ| O C | ENSEREH L
41 | PT5.0/AI8
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PT5.0 | | C | BusmA
Al | A A | EHtEBWAEE
PT5.1/AI9
42 PT5.1| | C | fuBmA
A9 | A A | bW AEE
PT5.2/AI10
43 PT5.2 | | C | fuBmA
All0 | A A | EHtEBWAEE
PT5.3/AI11
44 PT5.3 | | C | fuBmA
Alll | A A | EHtEBWAEE
45 | PT5.4 | C | fuBmA
46 PT5.5 | C | EfusmA
47 | VDD P P | BRIFERR
48 NC RER

©2008-2011 HYCON Technology Corp.

www.hycontek.com

% 2-2 SIMIEZEINAERR A

DS-HY11P24-V09_TC
Page 15


http://www.hycontek.com/

HY11P24
Embedded 18-Bit ZAADC HYCQ"

8-Bit RISC-like Mixed Signal Microcontroller HYCON TECHNOLOGY

3. [EHES

3.1 MM#AABXRAIZE I

33| |32 |31 30| |20 |28| |27| [26| |25| |24 |23
VDDA VDDA g o o @ 1o < o oo o
82 d & @ ® &8 @w © o @ » o«
£s = N = £ e e 53 S B e
%2 & & & & & & a & & &
st &
f8 k08
D_E pr2aicoTHCK voD|
8 [PT2.41cPAI2ICCPO PT55
D+ D+
Az Ao 8 |Pr2sicPaiziCCPL PT5.4
% |PT2.6/cPAI4ICPAD AILL/PTS 3|
3 |PT2.7/cPAISICPAO AIL0/PT5.2
D, o T HY11P24
A3 AL
3 |vopa AI9/PTS.1]
LQFP44 o
}—EACM AIBPTS.0[ 5
= = L 22-100nF
g [oro BZIPTLT| & H VDDA
VDDA VDDA -
D—l—EpTa.olAlo 14 SCK/PTLE| &
0.1uE 2 3
Q Ry
Dl—EP‘M.l/AIl £ 0z PSDO/SDOIPTLS| &
9 3 c
2 ] 5] o
3 [PTa2a12 g g 2 QxPTLA K
@
o+ o+ 8 2 & &z 2 3 2 2 g &
Al Al 0.1uF 33 3 3 3 3 % 5 3 3
ul O N - 4 = - < < = = = =
= = = = = @& 3 B B B B
v 5 o > N ® B o kN w
D——[—m z € v S LQJ L 8 6| |ot| |1t
0.1uF 0.1uF
m] VDD
: |
D- D-
OAI7 A5 10nF
i i ‘
— — D]_l—mpn.‘/
=] ~ =t J[|| B2 [S5-4
3-1 B RUAIZR B E S
= . A g EE!E',T =P . E/—1F,_s~é £
5T : B/ Load Cell E3ERUEEB DCSET[ZO] TimERRZE
©2008-2011 HYCON Technology Corp. DS-HY11P24-V09_TC

www.hycontek.com Page 16


http://www.hycontek.com/

HY11P24
Embedded 18-Bit ZAADC HYCQ"

8-Bit RISC-like Mixed Signal Microcontroller HYCON TECHNOLOGY

3.2 MAEXEAZSIO
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4. INeetitik

4.1
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4.3 SD18 Network
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4.4 Low Noise OPAMP Network
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4-3 Low Noise OPAMP Network
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4.5 Enhance Comparator Network
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5. BF=RSIR

o,

-’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

o

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 KR KRR Kk K
01H POINCO Contents of FSRO to address data memory” value of FSRO post-incremented N/A N/A e
02H PODECO Contents of FSRO to address data memory value of FSRO post-decremented N/A N/A KR KRR Kk K
03H PRINCO Contents of FSRO to address data memory™ value of FSRO pre-incremented N/A N/A KRR KK K K %
04H PLUSWO Contents of FSRO to address data memory” value of FSRO offset by W N/A N/A e
05H INDF1 Contents of FSR1 to address data memory” value of FSRO not changed N/A N/A S S
06H POINC1 Contents of FSR1 to address data memory™ value of FSRO post-incremented N/A N/A KRRk K K %
07H PODEC1 Contents of FSR1 to address data memory value of FSRO post-decremented N/A N/A S
08H PRINC1 Contents of FSR1 to address data memory value of FSRO pre-incremented N/A N/A KR KRR Kk K
09H PLUSW1 Contents of FSR1 to address data memory” value of FSRO offset by W N/A N/A KRR KK K K%
OFH FSROH | | [ | | [ Fsropol | Fsroig] |[ ... XX ouu el
10H FSROL Indirect Data Memory Address Pointer O Low Byte,FSRO[7:0] XXXX XXXX uuuu uuuu KR KRR K K K
11H FSR1H | | | | | | FSR1[9] I FSR1[8] || ... .. XX | uu -ymmy =
12H FSR1L Indirect Data Memory Address Pointer 1 Low Byte,FSR1[7:0] XXXX XXXX uuuu uuuu e
16H TOSH | | | Tos[12] | Tos[iy | Tos[10] | TOS[9] | TOS[8] | ...00000 ...0 0000
17H TOSL Top-of-Stack Low Byte (TOS<7:0>) 0000 0000 | 0000 0000 R
18H STKPTR STKFL STKUN | STKOV STKPRT[3:0] 000. 0000 000. 0000 r,rw0,rwo,- r,r,r,r
1AH PCLATH PC[12] pciry [ pciio] | pcol | Pciel ...0 0000 ...0 0000
1BH PCLATL PC Low Byte for PC<7:0> 0000 0000 [ 0000 0000 KRR KX
1DH TBLPTRH [ reLPTR221] TRLPTRI1Y | TBLPTRI201] TBLPTRIGI] TBLPTRIE) | ...0 0000 ...0 0000 SRR R
1EH TBLPTRL Program Memory Table Pointer Low Byte (TBLPTR<7:0>) 0000 0000 | 0000 0000 KRR R x
1FH TBLDH Program Memory Table Latch High Byte 0000 0000 | 0000 0000 R R
20H TBLDL Program Memory Table Latch Low Byte 0000 0000 | 0000 0000 KRR R x
21H PRODH Product Register of Multiply High Byte XXXX XXXX uuuu uuuu e
22H PRODL Product Register of Multiply Low Byte XXXX XXXX uuuu uuuu e
23H INTE1 GIE ADCIE TMCIE TMBIE TMAIE WDTIE E1lIE EOIE 0000 0000 | 0000 0000 S S
24H INTE2 TXIE RCIE CPOIE SSPIE CCP1IE CCPOIE 00.. 0000 00.. 0000 *oke
26H INTF1 ADCIF TMCIF TMBIF TMAIF WDTIF ElIF EOIF .000 0000 .000 0000 S S
27H INTF2 TXIF RCIF CPOIF SSPIF CCP1IF CCPOIF 00.. 0000 00.. 0000 * ke KK
29H WREG Working Register XXXX XXXX | uuuu uuuu K KK K K
2AH BSRCN BSR[1] BSR[O] || ... oo [ .. 00
2BH STATUS C DC N oV Z X XXXX ..U uuuu Pl
2CH Pstaus PD TO IDL BOR SKERR 000d .0.. uduu .d.. rwO0,rw0,rw0,rwo -,rwo,-,-
2DH LVDCN LVDFG LVD LVDON VLDX[3:0] .000 0000 .000 uuuu i 1 AR
30H PWRCN ENVDDA VDDAX][1:0] ENACM 0000 .... 0000 .... *EEE e
31H MCKCN1 ADCS[2:0] ADCCK XTHSP XTSP ENXT ENHAO |[[ 0000 0001 | 0000 0001 S S
32H MCKCN2 | | LSCK HSCK HSS[1:0] CPUCK][1:0] ..00 0000 ..00 0000 -ym KRR K
33H MCKCN3 PERCK BZS[2:0] .... 0000 .... 0000 -ymmm B AR X
34H CPACN1 ENCPA | CPIST CPIX CPIH[L:0] CPIL[2:0] 0000 0000 [ 0000 0000 HEIRHHEE
35H CPACN2 CPOX | CPOFR CS1 CPAT CPVCS[1:0] | .000 000. .000 000. R
36H CPACN3 CS2 CPVRX[3:0] ...0 0000 ...0 0000 - E R
37H OPCN1 ENOP OPM][1:0] OPP[1:0] | OPN[2:0] 0000 0000 | 0000 0000 e
39H ADCRH ADC conversion memory HighByte XXXX XXXX uuuu uuuu [AAASAANS
3AH ADCRM ADC conversion memory Middle Byte XXXX XXXX uuuu uuuu [AAA AN
3BH ADCRL ADC conversion memory Low Byte XXX XXXX | uuuu uuuu [AARSARAS
3CH ADCCN1 ENADC | ENHIGN | ENCHP PGAGN[1:0] ADGN][2:0] 0000 0000 | 0000 0000 R
3DH ADCCN2 INBUF VRBUF VREGN DCSET[2:0] ..00 0000 ..00 0000 =ym R R ¥
3EH ADCCN3 OSR[2:0] 000. ... 000. ... wwx
3FH AINET1 INH[2:0] INL[2:0] INIS OPIS 0000 0000 [ 0000 0000 KRR KX
40H AINET2 VRH[1:0] INX[1:0] VRL[L:0] ~000 000. | .000 000. RTTITER
41H TMACN ENTMA | TMACK | TMAS[1:0] | ENWDT WDTS[2:0] 0000 0000 | 0000 0000 xR WL* R K
42H TMAR TimerA data register XXXX XXXX uuuu uuuu (A AAAS
43H TMBCN ENTMB | TMBCK | TMBS[1:0] [ TMBsyC | T™MBR2R | | 0000 00.. [ 0000 00.. KX
44H TMBRH TimerB High Byte data register XXXX XXXX uuuu uuuu S Ch
45H TMBRL TimerB Low Byte data register XXXX XXXX uuuu uuuu KRR RX
46H TMCCN ENTMC | TMCCK[1:0] | TMCS1[2:0] | TMCSO[1:0] 0000 0000 [ 0000 0000 KRR KR KK
47TH PRC TimerC programmable register 11111111 11111111 KRR R x
48H TMCR TimerC register 0000 0000 | 0000 0000 [AaAaAAAs
49H CCPCN CCP1M[3:0] | CCPOM[3:0] 0000 0000 | 0000 0000 XK
4AH CCPORH CCPO High Byte data register XXXX XXXX | uuuu uuuu KKK x K
4BH CCPORL CCPO Low Byte data register XXXX XXXX uuuu uuuu WA AR
4CH CCP1RH CCP1 High Byte data register XX XXXX | uuuu uuuu KK KK XK
4DH CCP1RL CCP1 Low Byte data register XXXX XXXX | uuuu uuuu KKK Kk k
4EH PASC PASF PASCF[1:0] 0.00 .... 0.00 .... Kt
AFH PWMCN ENPWM | ENPFD PWMRLI[1:0] 0000 .... 0000 .... *EEE e
50H PDBD ENPRS DBDC[6:0] 0000 0000 [ 0000 0000 SEEP80a0
51H PWMR PWM MSB Byte register XXXX XXXX uuuu uuuu KRR R K

= 5-1(a) HY11P24 EF23%%
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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 I Bit0 A-RESET i-RESET R/W
5EH SSPCON1 SSPEN CKP CKE SMP — — SSPM<1:0> 0000..00 | uuuu..uu IR
60H SSPSTA SSPBUY | sspov Reserve for IIC | BF 00....0 00.....0 [
61H SSPBUF SSP Receive Buffer/Transmit Register XXXX XXXX uuuu uuuu KRRk Rk %
63H URCON ENSP ENTX TX9 TX9D PARITY WUE 0000 0..0 0000 0..0 rEE KKK
64H URSTA RC9D PERR FERR OERR RCIDL TRMT ABDOVF || .000 0110 .000 0110 EAASAAAN0)
65H BAUDCON ENCR RC9 ENADD ENABD .... 0000 .... 0000 - KR
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 KRKR K K K K
68H TXREG UART Transmit Register XXXX XXXX uuuu uuuu S
69H RCREG UART Receive Register XXXX XXXX uuuu uuuu [AAASAANS
6AH PT4 PT4.7 PT4.6 PT4.5 PT4.4 PT4.3 PT4.2 PT4.1 PT4.0 XXXX XXXX uuuu uuuu rrrrrerr
6BH PT4DA DA4.7 DA4.6 DA4.5 DA4.4 DA4.3 DA4.2 DA4.1 DA4.0 11111111 | 11111111 KRR R x
6CH PT4PU PU4.7 PU4.6 PU4.5 PU4.4 PU4.3 PU4.2 PU4.1 PU4.0 0000 0000 | 0000 0000 R BN ol
6DH PT1 PT1.7 PT1.6 PT1.5 PT1.4 PT1.3 PT1.2 PT1.1 PT1.0 XXXX XXXX uuuu uuuu *EERLLE
6EH TRISC1 TC1.7 TC1.6 TC1.5 TCl1.4 0000 .... 0000 .... Y SARe
6FH PT1DA DA1.2 DALl DAL1.0 ... .000 ....000 || - *Ex
70H PT1PU PU1.7 PU1.6 PU1.5 PU1.4 PU1.3 PU1.2 PU1.1 PU1.0 0000 0000 | 0000 0000 S
71H PTIM1 INTEG1[L:0] INTEGO[L:0] ... 0000 ... 0000 - K ERE
72H PT1M2 PM1.7[0] PM1.6[0] PM1.5[0] pM1.4[0] |[ .0.0.0.0 .0.0.0.0 Xk
74H PT2 PT2.7 PT2.6 PT2.5 PT2.4 PT2.3 PT2.2 PT2.1 PT2.0 XXXX XXXX uuuu uuuu KR RR K R x
75H TRISC2 TC2.7 TC2.6 TC2.5 TC2.4 TC2.3 TC2.2 TC2.1 TC2.0 0000 0000 | 0000 0000 S S
76H PT2DA DA2.7 DA2.6 DA2.5 DA2.4 DA2.3 DA2.2 0000 00.. 0000 00.. KKK -
77H PT2PU PU2.7 PU2.6 PU2.5 PU2.4 PU2.3 PU2.2 PU2.1 PU2.0 0000 0000 | 0000 0000 S
78H PT2M1 PM2.3[0] | PM2.211] | PMm2.2[0] .000 ... .000 ...
79H PT2M2 PWMTR[1:0] pPmM2.6[0] | PM2.5[1] | Pm2.5[0] [ Pm2.4[1]| PMm2.4[0] || 00.0 0000 [ 00.0 0000
7AH PT3 PT3.7 PT3.6 PT3.5 PT3.4 PT3.3 PT3.2 PT3.1 PT3.0 XXXX XXXX uuuu uuuu KRR R R x
7BH TRISC3 TC3.7 TC3.6 TC3.5 TC3.4 TC3.3 TC3.2 TC3.1 TC3.0 0000 0000 | 0000 0000 S Ch
7DH PT3PU PU3.7 PU3.6 PU3.5 PU3.4 PU3.3 PU3.2 PU3.1 PU3.0 0000 0000 | 0000 0000 KRR R K

80H ~ FFH GENERAL PURPOSE REGISTER @ 128Byte XXXX XXXX uuuu uuuu KRR KKK K
100H~17FH GENERAL PURPOSE REGISTER @ 128Byte XXXX XXXX uuuu uuuu KRR K Kk %
192H PT5 PT5.5 PT5.4 PT5.3 PT5.2 PT5.1 PT5.0 L XX XXXX XX uuuu ST T
193H PT5DA DA5.3 DA5.2 DA5.1 DA5.0 ... 1111 ... 1111 =ym R KR ¥
194H PT5PU PU5.5 PU5.4 PU5.3 PU5.2 PUS.1 PU5.0 ..00 0000 ..00 0000 MR R
200H ~ 2FFH GENERAL PURPOSE REGISTER @ 256Byte XXXX XXXX uuuu uuuu HEKE R
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6. ERFH

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

Voltage applied at Voot Vs  vve it v i s iineiietaasia s iasaasa e sansnsansanensss -0.2Vto4.0V
Voltage applied to any pin ... .. e -0.2VtoVpp+0.3V
Voltage applied to RST/VPP pin ... -0.2Vto 69V
Voltage applied to TST/PTL.3PiN . ... e -0.2VtoVpp+1V
Diode current at any device terminal . .. .. ... .. +2 mA
Storage temperature, Tstg: (unprogrammed device) . ... ...t mrnnrnnnn -55°C to 150°C

(programmed device) . . ... o it i e -40°C to 85°C
Total power diSSiPation. . . ... . 0.5w
Maximum output current sink by any PORT1to PORT3 /O pin. ... ... ... ... 25mA

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 2.2 3.6
VoD 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

©2008-2011 HYCON Technology Corp. DS-HY11P24-V09_TC
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6.2 Internal RC Oscillator
Ta = 25°C,Vpp = 3.0V,unless otherwise noted
Sym. Parameter Test Conditions Min. | Typ. | Max. unit
HAQO | High Speed Oscillator frequency ENHAO[0]=1 1.8 2.0 2.2 MHz
LPO | Low Power Oscillator frequency Voo supply voltage be enable LPO 22 28 35 KHz
HAO vs. VDD LPOVs. VDD
2030
202 30,00
2020
2,015 29.00
T EZ:Z — o 20
s §z7oo
1990 ~ 2600
1.985
1.980 2500
o7 24.00
1970 v Iy v o v o v o 22V 24V 26V 28V 30V 32V 34V 36V
DD DD
Figure 6.2-1 HAO vs. VDD Figure 6.2-2 LPO vs. VDD
H#AO s TAEIDD=30V PO vs Temperature @\VDD
1980
31.00
1960
30.00
1940 \DD=3.6V
29.00
o 19 N i
31900 g 28.00
0 " 8 27,00 \DD=3.0V
T 10
26.00
1860
25.00
180 \DD=2.2V
24.00 . .
L0 o B A5 5 B B 658
-40C -15C 15¢ 5 45 75C 85(
— Temperature (C)

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

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

Active mode

lam1 OSC_CY = 8MHz, OSC_HAO = off, CPU_CK = 8MHz 1.34 2 mA
1
Active mode

lam2 OSC_CY = off, OSC_HAO = 2MHz, CPU_CK = 2MHz 0.36 0.55 mA
2
Active mode

lam3 OSC_CY = off, OSC_HAO = 2MHz, CPU_CK = 1MHz 0.2 0.3 mA
3

ILp1 Low Power 1 OSC_CY =32768Hz, OSC_HAO = off, CPU_CK = 16384Hz 7 12 uA

ILp2 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 UuA

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

CPU_CK : CPU core work frequency.

Taiivs VDD Ia2vs VDD
450
1.9
400
1.7
350
L5
E 13 :é 300
=11 =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 lam1 vs. VDD Figure 6.3-2 lawz2 vs. VDD
Iaisvs VDD Irivs VDD
250 10
9
200 8
7
~ 150 ~ 6
= 100 - 4
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 lamz vs. VDD Figure 6.3-4 ILp1 vs. VDD
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Tips(uA)

0.80

0.75

0.70

0.65

0.60

0.55

0.50

0.45

0.40

Iipsvs VDD

22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
VDD(V)

Figure 6.3-6 ILps vs. VDD

Iie2(UA)

26

22

lie2 with temperature at VDD= 3V

40 -30 20 -10 0 10 25 30 40 5 60 70 8

TA(C)

I2vs VDD
2.50
2.00
~ 150
2 ///
)
0.50
0.00
22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
VDD(V)
Figure 6.3-5 Ip2 vs. VDD
laz with temperature at VDD= 3V
1.30
1.29
gl‘za
2z
1.26
125
40 -30 20 -0 0 10 25 30 40 5 60 70 8
TA(C)
Figure 6.3-7 lam1 vs. Temperature
Iies with temperature at VDD= 3V
14
12
1
208
=
g
=06 —————
0.4
0.2
0
40 30 20 -10 0 10 25 30 40 50 60 70 8
TA(C)

Figure 6.3-9 ILps vs. Temperature
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6.4 Portl~5
Ta = 25°C,Vpp = 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 2.1
\%
Vi Low-Level input voltage 0.9
Vhys | Input Voltage hysteresis(VIH - VIL ) 0.8 \
ILkG Leakage Current 0.1 uA
Rpu Port pull high resistance 180 kQ
Output voltage and current and frequency
VoH High-level output voltage lon=10mA Voo -0.3
\Y
VoL Low-level output voltage lo=-10mA VSS +0.3
VOH vs0H @VDD= 3V VOH vs. IOH@VDD= 2.2V
235
300 220
285 T~ i
190
32.70 » §1.75
9 2.55 ¢ 9 1.60 5C
240 a5e 145 ‘
1.30 851
225 115
210 100
OMA  SMA  -IOMA  -ISMA  -20MA  -25MA  -30MA  -35MA OMA  SMA  -IOMA  -ISMA  -20MA  -5MA  -30MA  -35MA
IoH IOH

Figure 6.4-1 Von vs. lon @VDD=3.0V

VOLyvs. IOL@VDD= 3.0V

0.9

0.8

0.6
s 85C
§ 0.5

03 25C

0'2 /

0.0

OMA 5MA 10MA 15MA 20MA 25MA 30MA 35MA
1oL

Figure 6.4-3 VoL vs. loo@VDD=3.0V

©2008-2011 HYCON Technology Corp.
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Figure 6.4-2 Von vs. lon @VDD=2.2V

\VOLvs, I0L@VDD= 2.2V
0.9
0.8
0.6 85C
05 75T
03
” /
0.0
OMA 5MA 10MA 15MA 20MA 25MA 30MA 35MA
oL

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

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

Sym. Parameter Test Conditions | Min. | Typ. | Max. unit
Pulse length needed to accepted reset internally, td-LvrR 2 us
BOR | Vpp Start Voltage to accepted reset internally (L=>H),VLvr 1.6 1.85 2.1 \%
Hysteresis, VHys-LVR 70 mv
Pulse length needed as RST/VPP pin to accepted reset internally, td-rRsT 2 us
RST Input Voltage to accepted reset internally 0.9 \Y,
Hysteresis, VHYS-RST 0.8 \%
Operation current, ILvp 10 15 UA
External input voltage to compare reference voltage 1.2 \%
Compare reference voltage temperature drift Ta=-40°C ~ 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, V,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, V,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, Vyp VLDX[3:0]=0101b 2.4
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, Vsys VLDx[3:0]=0010b 2.1
Detect Vpp voltage rang by user option, Vsys VLDx[3:0]=0001b 2.0
BOR : Brownout Reset
LVR : Low Voltage Reset of BOR
LVD : Low Voltage Detect
RST : External Reset pin

©2008-2011 HYCON Technology Corp. DS-HY11P24-V09_TC
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| T L
b " i ! ! | |
| | o ! | | | |
I i I I I I I I
V, . I I i I I I
Ybe va/_\ . Vesr=VDDf—— | : ‘
Vive =1 e \i i I ! }
v/ NG o\ .
BOR Start Yl L H N . | | i Vivsrbr

e | i i { Vestl | \ \L )
[ =0.3xVDD[ & f i
| | I \ | \ /\ T |
I I " I I } I I

— — — ] >
[ i ! | | | wl
! R 1t 1 | 1 rrst !
] R | T lagst - {HST |
I I I ! i I I
Lo 1 Lo H
I [ I I I I I
occur| i — occur| | 1 1
i i
Reset stage| © i i i i £ Reset state i i | |

£ Z
nooseur =1 ! . o oceur——— : : >

Figure6.5-1 BOR reset diagram

"L rrsT : Please see BOR Introduce of HY11Pxx series User’s Guide (UG-HY11S14-Vxx).

1.98

VLVR and VLVR Release Voltaage vs. TA

1.96
1.94

192

VLR Release Voltage

=
@ w©
B S

1.86

184

182
1.80

VLVR and VLVR Release Voltage
~

VLVR Vltage
)

-40C -35°C -15C 5C 25C 45C 65C 85¢C

TA
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Figure6.5-3 LVR vs. Temperature

Figure6.5-2 RST reset diagram
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Ta = 25°C,Vpp = 3.0V,unless otherwise noted

2.3900

2.3895

2.3890

2.3885

2.3880

2.3875

2.3870

VDDA(V)

2.3865

2.3860

2.3855

2.3850

2.3845

2.3840

36V 35V 34V 33V 32V 3.1V 30V 29V 28V 27V 26V 25V

VDD(Y)

Figure6.6-1 VDDA I.=0.1mA vs. VDD

©2008-2011 HYCON Technology Corp.
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2.390

2.388

2.386

2.384

¢ 2m

~—

1= 10mA

Q
Q2380

2.318

2.376

2.314

2312

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
VDDA operation current, lvbpa IL=0mA VDDAX[1:0]=00b 22 uA
IL=0.1mA, VDDAX][1:0]=00b 3.3 \Y
VDDz VDDA+0.2V VDDAX[1:0]=01b 2.9 \Y
Select VDDA output voltage
VDDAX][1:0]=10b 2.6 \Y
VDDAX[1:0]=11b 2.4 Y,
VDDA I. = 10mA VDDAX[1:0]=00b 135 mvV
VDDAX[1:0]=01b 150 mV
Dropout voltage
VDDAX[1:0]=10b 165 mV
VDDAX[1:0]=11b 180 mvV
Temperature drift VDDAX][1:0]=11b Ta=-40°C~85°C 50 ppm/°C
Vpp Voltage drift IL=0.1mA Vpp=2.5V~3.6V +0.2 %IV
ACM operation current, lacm IL=0mA 20 UA
Output voltage ,Vacu ENACM[0]=1, 1 I. = OuA 1.0 \Y
Output voltage with Load IL = £200uA 0.98 1.02 Vacum
ACM | Output voltage ,Vacu ENACM[0]=1, ™ I, = OuA 1.2 \%
Output voltage with Load IL = £200uA 0.98 1.02 Vacum
Temperature drift ENACMI[0]=1, Ta=-40°C~85°C 50 ppm/°C
VDDA Voltage drift IL = 10uA 100 uVv/iv
VDDA : Adjust Voltage Regulator
ACM : Analog Common Mode Voltage
*1: Vacw = 1.0V is just for VDDAX[1:0]=1xb mode. (at A/D differential voltage reference < 1.4V)
*2: Vacum = 1.2V is just for VDDAX[1:0]=0xb mode. (at A/D differential voltage reference > 1.4V)
VDDA@2.4V with VDD \DDA@2.4V vith VDD

36V 35V 34V 33V 32V 31V 30V 29V 28V 27V 26V

DD(Y)

Figure6.6-2 VDDA I.=10mA vs. VDD
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Figure6.6-3 VDDA I.=0.1mA vs. Temperature

Figure6.6-5 ACM Load vs. VDDA (b)

©2008-2011 HYCON Technology Corp.
www.hycontek.com

DDA with temperature 23880 VDDA with temperature
;ggég [=0.1mA 2.3860 1= 10mA
23800 [VDD=30V 23840 |VDD=30V
2.3880 2.3820
S 23870 [yBB=25Y s 23800 1pp-7 6
g 23860 g 23780
§ o e
2.3840 |
2.3720
23830 2.3700
2.3820 ‘ ‘ ‘ ‘ ‘ ‘ | 23680
2.3810 2.3660 ‘ . . s s . .
40 3% -15 5 25 45 65 85 40 35 15 5 25 45 65 85
TA(C) TAC)

Figure6.6-4 VDDA I.=10mA vs. Temperature

ACM Load vs. VDDA ACM vs. VDD with temperature at VDDA=2.4V
1020 1.020
— L=200u — VDD=36v
1.010 — |L=0uA 1.010 —VDD=25V H
S IL=200uA s
< /
3 1000 = 1.000
3] 0]
< <
0.990 0.990
0980 1 1 1 0980 1 1 1 1 1 1 1
24 26 29 33 40 20 0 20 4 60 & 100
Internal VDDA(V) TA(C)
Figure6.6-5 ACM Load vs. VDDA (a) Figure6.6-6 ACM vs. Temperature (a)
ACM Load vs. VDDA ACM vs. VDD with temperature at VDDA=2.4V
1226 1226
— IL=200uA —VDD=36V
1216 =0 1.216 — VDD=25V
S 1206 IL=200uA | S 1208
2 b S —
2 1196 2 119
1186 1.186
1176 . . . 1176 . . . . . . .
24 26 29 33 40 20 0 20 40 60 80 100
Internal VDDA(V) TA(C)

Figure6.6-6 ACM vs. Temperature (b)
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6.7 Low Noise OPAMP
Ta = 25°C,Vpp = 3.0V, VDDA=2.4V,unless otherwise noted

Figure6.7-1 LNOP Offset Temperature

©2008-2011 HYCON Technology Corp.
www.hycontek.com

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
Vinop | Supply voltage at VDDA ENVDDA[0]=0 2.4 3.6 \%
ILNoP Operation supply current OPMI[1:0]=xxb 200 uA
Input offset voltage without chopper. OPMI[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=-40°C~85°C uv/r,C
OPM[1:0]=10 2
Vo=1.2V, ILl=+1mA
VoLr Unit gain load regulation 0.1 %Vo
VDDA=2.4V IL=-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
LNOP offset vs Temperature
N 0.195
E VDDA=2.4V no chopper
= 0190
j=}
& 0185
S VDDA=3.3V
3 0.180 =S
g 0.175
& 0170
z
- 0.165
40 -30 -20 -10 0 10 25 30 40 50 60 70 85
Temperature(C)
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Ta = 25°C,Vpp = 3.0V, VDDA=2.4V,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
Vsbpis Supply Voltage at VDDA ENVDDA[0]=0 2.4 3.6 Y,
Modulator sample frequency, ADC_CK 25 250 300 KHz
fspis
Over Sample Ratio, OSR 256 32768
ENADC[0]=1
168
INBUF[0]=1,VRBUF[0]=0
Operation supply current ENADCI0]=1 GAIN =4,
| sp1s 150 uA
without PGA INBUF[0]=0,VRBUF[0]=1 | ADC_CK=250KHz
ENADC[0]=1
120
INBUF[0]=0,VRBUF[0]=0
6.8.1 PGA,Power Supply and recommended operating conditions
Ta = 25°C,Vpp = 3.0V, VDDA=2.4V,unless otherwise noted
Sym. Parameter Test Conditions Min. | Typ. | Max. unit
Vpeca Supply Voltage at VDDA ENVDDA[0]=0 2.4 3.6 \%
| pca Operation supply current PGAGN[1:0]=<01>o0r<1x> 320 UuA
Gprca Gain temperature drift Ta = -40°C~ 85°C GAIN=128 5 ppm/°C

6.8.2 SD18,performancell (fSSD18=250KHz)

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

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
VDDA=2.4V,Vvr=1.0V,ASI=+200mV
INL Integral Nonlinearity(INL) +0.003 +0.01 %FSR
VDDA=2.4V,Vvr=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=-40°C~
Gspis Gain 1~x16 (INBUF[0]=0b) 2 ppm/°C
INBUF[0]=0b,VRBUF[0]=1b 85°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)

©2008-2011 HYCON Technology Corp.
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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/°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, V=0V,
90
Vvr=1.0V,without PGA GAIN=1
CMspi1s | Common-mode rejection dB
Vem=0.7V to 1.7V, V=0V,
75
Vvr=1.0V, without PGA GAIN=16
GAIN=1
VDDA=3.0V,AVDDA=+100m
PGA=off
PSRR DC power supply rejection V,Vvr=1.0V, 75 dB
GAIN=16
Vs|=l.2V,V5|.=l.2V,
PGA=8
SD18 Offset Drfit vs. Temperature SD18 Offset Drfit vs. Temperature
5 0.0
— 05
0 __-10
Zz s 3 15
5 3 20
-10 N 25
% § 3.0
g v b
-20 45
-25 -5.0
_40°C  -20°C 0C 20°C 40°C 60°C 80C -40°C  -20C ()@ 20°C 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(a) SD18 Offset Temperature drift Figure6.8-1(b) SD18 Offset Temperature drift
SD18 Offset Drfit vs. Temperature SD18 Gain Drfit vs. Temperature
1 0.03%
0.5 0.02%
Z o -~ £ 001%
=) = .01%
5 = >~
£ 05 ' 0.00%
<} g N~ |
g 1 £ 001w ——
15 -0.02%
2 -0.03%
-40°C -20C  0C 20C 40C 60C 80T -40C -20C 0C 20C 40C 60C 80T
TA Gain=128, Sl and VR buffer off TA Gain=1, Sl and VR buffer off
VIN short to ACM ASI1=300mV, AVR=0.9V/
AVR=1.2V, VDDA=2.4V VDDA=2.4V
Figure6.8-1(c) SD18 Offset Temperature drift Figure6.8-2(a) SD18 Gain drift with temperature
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SD18 Gain Drfit vs. Temperature SD18 Gain Drfit vs. Temperature
0.03% 0.03%
0.02% 0.02%
= =
5 0.01% — S 0.01%
= [ (=
= % =
g 0.00% \\ 8 0.00%
2 -0.01% 9 0.01%
-0.02% -0.02% [~
-0.03% -0.03%
-40°C 20°C  0°C  20°C 40°C 60°C 80C 40C 20C  OC  20C 40C 60T 80°C
TA Gain=16, Sl and VR buffer off TA Gain=128, Sl and VR buffer off
ASI=37.5mV, AVR=0.9V ASI|=4.6875mV, AVR=0.9V
VDDA=2.4V VDDA=2.4V|
Figure6.8-2(b) SD18 Gain drift with temperature Figure6.8-2(c) SD18 Gain drift with temperature
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Ta = 25°C,Vpp = 3.0V, VDDA=2.4V,unless otherwise noted

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

TCerr | One point calibrate error temperature Calibration at 25°C of -40°C~85°C +2 °C

TPS Voltage vs. Temperature

-

g
P D

\A

[N

Vips(mV)

b

P P P P P CP

! ! ! ! !

S
O

<o
S
[

o

15 30 45 60 75
TA(C)

90

Figure6.8-3 TPS output voltage vs. temperature drift
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6.8.4 SD18 Noise Performance

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

HY11P24 £+#f SD18 et ¥ EZ RV # A ZEN 31 - Table6.8-4(a), Table6.8-4(b) %! 8
BRI ARAR R EL Gain, Output rate, REIRRABASRER% - AEEEREEIN @

AFSEAEES - £ZE /A 1.2V - BUiE 1024 EEH! -

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(Hz) 977 | 488 | 244 | 122 | 61 | 31 15 8
Gain | =i PGA | x| ADGN
+2400 025 1=1 1 ixi 025]| 163 | 174 | 179 | 185 | 19.0 | 195 | 200 | 204
£2160 05 1=1 1 1xi 05 [ 163 | 173 | 17.9 1 184 | 189 | 19.4 1 19.8 | 202
£1080 1 1= 1 iIxt 1 [162 1172 1178 1 183 | 188 | 193 | 19.7 | 201
1540 2 ST XY e 171 176 | 182 | 187 | 192 | 19.6 | 20.0
270 4 TSI A 160 169 | 175 | 180 | 185 | 189 | 19.4 | 19.8
1135 8 1=! 1 ixi 8 | 159 | 166 { 172 I 177 1 182 ! 18.7 ! 19.2 ! 19.6
+68 16 1=1 1 ixi 16 | 156 1 163 | 168 | 173 | 177 | 183 | 188 | 19.3
+34 32 i=1 2 ixi 16 | 148 | 153 § 159 | 164 | 169 | 174 | 178 | 183
+17 64 1=t 4 ix! 16 | 145 | 150 } 1565 ! 16.0 | 165 | 17.0 | 175 | 18.0
+8 128 1=1 8 x| 16 | 140 | 146 | 151 | 156 | 16.0 | 16.6 1 17.0 | 175

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

Table6.8-4(a) SD18 ENOB Table

RMS Noise(uV) with OSR/GAIN at A/D Clock=250Khz, VDDA=2.4V, VREF=1.2V
. OSR 256 | 512 | 1024 } 2048 | 4096 i 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 1= 1 1ixi 0.25[121.08157.40 {38.74 {26.66 |18.39 {13.21 | 9.49 | 6.98
+2160 05 i=f 1 ix! 05 |61.63 2923 11921 }1351 | 9.78 | 7.02 | 512 | 391
+1080 1 t=! 1 ix! 1 |322111570 11025} 731 {519 | 377 { 280 | 2.13
+540 2 1=i 1 ixi 2 |1659 {854 {591 {406 {286 {206 i 148 i 1.12
+270 4 {={ 1 ixi 4 | 900 {484 {333 1237 i 167 | 1.19 | 0.87 | 0.65
+135 8 !=! 1 ix} 8 |504 {297 {202 {144 {101 } 073 } 051 } 0.39
+68 16 =i 1 ixi 16 | 303 1184 1129 {092 {070 { 046 | 0.33 | 0.24

+34 32 i={ 2 iIxi 16 | 261 {181 i 127 i 089 i 062 | 045 | 0.32 | 0.23

+17 64 i={ 4 Ix! 16 | 166 } 1.13 { 0.80 | 056 | 041 | 0.29 | 0.20 ! 0.14

+8 128 = 8 ixi 16 | 1.13 { 0.77 { 055 | 0.38 | 0.28 { 0.19 { 0.14 | 0.10

Table6.8-4(b) SD18 RMS Noise Table
©2008-2011 HYCON Technology Corp. DS-HY11P24-V09_TC
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The RMS noise are referred to the input. The Effective Number of Bits (ENOB(RMS
Bit)) is defined as:

In(.
ENOB(RMS) = RMS Noise

RMS Noise =

FSR )

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

150

Occurrence

100

50

1024

>_(ADOK])

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

Gain=128
Output rate ~ 10sps

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

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

Figure6.8-4(c) RMS Noise Diagram

©2008-2011 HYCON Technology Corp.
www.hycontek.com

Output Code (LSB)
h b &NV kB o r M bs o

Output Code (LSB)
G A 0N R O RN ® AN G

2 x VREF x \/ > (ADO[K]- Averagef’

223

RMS Noise Diagram

Gain=1
Output rate ~ 10sps

201 401 601

Time (reading number)

801 1001

LSB base on 22-bit output

Figure6.8-4(b) Output Code Diagram

RMS Noise Diagram

Gain=128
Output rate ~ 10sps

IR ANALLRLE (LI L L LLILLL

201 401 601

Time (reading number)

801 1001

LSB base on 19-hit output

Figure6.8-4(d) Output Code Diagram
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2T A =g
7. FIEE
. . ) IR BA% | HEe | @ | 48
TEmS!? HERK | SIH o L = MSL3
fautis = R 2 i 5E | A
HY11P24-D000 Die - D 000 000 - 140 Green?
HY11P24-L044 LQFP 44 L 044 000 Tray 160 Green? MSL-3
HY11P24-L048 LQFP 48 L 048 000 Tray 250 Green? MSL-3

I EmBE - #HEAXELAR - BXBESE (Z8R / M / KEERE)
B0 ;- BB ERRISEBNEX BRI S 008 - HEEENEREFRTLE - 8l
e R % HY11P24-D000-008

Bl BB REAFTEABNZEZE FERENERERREE - ANERER
HY11P24-D000

B0 BNBEKEAFTENBNEA R EREZNEMETRR LQFP44 B8 - AI'M
BEmB%A HY11P24-L044 - BER Tray £ 5 - IR N ERBI - B AIFERR
HEBEFN %S Tray
Ban - MR B IEZRIZ RAENETUEARIL S 009 MBE KW EMERERR LQFP48
HE - AINERBS HY11P24-L048-009 - HFED Tray £ E - BIR N Em&
4h - BRAIGEIREEEEE NS Tray
2 BB 4RR

“001"~"999” HIREMA N EIZEPFHBIERT - MELQRE K AH UL -

3MSL:
REFBRMERIZANKIE IPC/JEDEC J-STD-020 RIIREMNLIEE SR - W=
IPC/JEDEC J-STD-033 FUIZXERIE « B3t « S -
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4 Green (RoHS & no CI/Br):
HYCON E a7 Green Product - ff5 RoHS fESRIKERZERE (Br/Cl<0.1%)

©2008-2011 HYCON Technology Corp. DS-HY11P24-V09_TC
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8. HEREINES

8.1 LQFP44(L044)

HYGON

HYCON TECHNOLOGY

|

D

MOOI0nnnnnm

D1

VARIATIONS (ALL DIMENSIONS SHOWN 1N MM)

innnonnnnnm
/‘ AN\Y

P ="
P S
- Jiﬂ
1u2mm‘uuuuuuuzuz__

SYMBOLS MIN. NOM. MAX.
A — — 1.60
Al 0.05 — 0.15
A2 1.35 1.40 1.45
cl 0.09 0.16
D 12.00 BSC
D1 10.00 BSC
E 12.00 BSC
E1 10.00 BSC
e 0.80 BSC
b 0.30 0.37 5
L 0.45 0.80
L1 1.00 REF
N o 3.5 7

[]0.05mAX ]

o

o~

S
GAGE PLANE\ -l
SEATING PLANE * ’E

©2008-2011 HYCON Technology Corp.
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8.2 LQFP48(L048)
D

D1

&

(AT

Il
5

36

F1

A2
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VARIATIONS (ALL DIMENSIONS SHOWN IN MM)

SYMBOLS | MIN. | NOM. | MAX.
A —_ — | 1.0
Al 005 | —— | 0.5
A2 1.35 | 1.40 | 1.45
b 017 | 022 | 027
c 009 | —— | 020
D 9.00 BSC
D1 7.00 BSC
E 9.00 BSC
E1 7.00 BSC
e 0.50 BSC
L 0.45 | 060 | 0.75
L1 1.00 REF
9 o | 35 | 7
(9]
C\!

e ———

o\
L
L1

JEDEC MS-026 compliant
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9. {ERTECER

PUN AR Z R B AR - IRRART SR EE

15 Es

FHAEL

44
=

HYGON
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AEUCHEEE -

N _
BR

VOl  ALL

V02 4

VO3 4

V04 1

10~11
20
V05 13
23

29~30
V06 4
16
31
V07 6
14
25
33
35
V08 13
33
V09  5-6

11~14
19
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125] 68 B <R 67 [EIE< - HRABEN

XFEABEN - 1EMNS5IMEREE
BERERNBEN

BINEGFRAS

SEHABIEL

(CHES: SIaES

131110 SINEERS
(RIS

(CHESIFE: 5=

(CHES: SIaES

IBNNEE 3 A AR

BRI EFERSE - 181 RST B RC &%
fllE% Detect Voo voltage error A2 7t B
110 SD18 Network ZE&f

&3] Power System ;&5 AR 15
110 SD18 Noise Performance Z i
B 1L.RHMAE

Bl 6. BERFEHEAR

&2 RMS Noise Diagram

1270 LQFP48 5IHIE

1E L& 4-2 INH/INL
BUERESERE

BIEIEER

MR E
1Eoih s TR HRBERRE
EMETEEARNE

NG L]

&0 CPAI7 &1

180 1/0 5K E & (LQFP48)

1710 Low Noise OPAMP Network
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20 &N Enhance Comparator Network
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