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38 SEG6 o | A |LCDHJSEGS3|H
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Function| ADC VIN, INLIN=011b Multi-function Comparator EUART Timer B
odntrol bit REFOQ[0] MCOO[0] EUARTO[0] PWMACQI0]
PIN <0> <1> No change <0> <1> <0> <1> <0> <1>
PT1.0 MCHO
PT1.1 MCH1
PT2.0 PWMAO
PT2.1 PWMA1
PT2.2 MCLO
PT2.3 MCL1
PT2.4 MCL2
PT2.5 MCL3
PT2.6 MCL4 X
PT2.7 MCL5 RC
PT3.0
PT3.1
PT3.2 MCL6
PT3.3 MCL7
PT3.4 Al4gx
PT3.5 MCO*
PT3.6
"*': Not default value;
Control bit default value: <0>
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4.3. ZAADC Network
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4.5. TAADC Performance
Ta =257C,Vpp = 3.0V, VDDA=2.4V,unless otherwise noted
HY13P53 £1#} ZAADC 12 3T EZ RV A MR IR NRYHHBIRYFEEAR B IR EL Gain,
Output rate, KEIRERAMAZEBRFRR o BlEURTFSREETNEPRAFRREL - SZEBR
1.2V » BUE 1024 BEH| -

ENOB(RMS) with OSR/GAIN at A/D Clock=1Mhz, VDDA=2.4V, VREF=1.2V
. OSR 32 64 128 256 512 1024 2048 4096 8192 16384 32768 65536
Max. Vin{m) Output rate(HZ]
-0 9~ @
=0.9*VREF Gain T=1 PGA 1 =] 2DGN 31250 15625 | 7813 3906 1953 977 488 244 122 61 31 15
+1080 1 = 1 X 1 8.6 10.8 13.0 14.7 16.7 17.6 18.1 18.8 19.2 19.7 20.1 20.8
+540 2 = 1 x 2 8.6 10.9 12.8 14.7 16.5 17.5 18.2 18.6 19.0 19.6 20.0 20.6
+270 3 = 1 X 3 8.7 11.0 13.0 14.7 16.5 17.4 18.0 18.5 18.9 19.5 19.8 20.4
+135 4 = 1 X 4 8.6 11.1 12.9 14.7 16.5 17.4 17.9 18.4 18.9 19.3 19.9 20.3
+33.75 32 = 8 X 4 8.6 11.0 12.7 14.2 15.1 15.7 16.3 16.6 17.1 17.6 18.1 18.7
+16.875 64 = 16 X 4 8.6 10.9 12.7 13.9 14.6 15.2 15.7 16.2 16.7 17.3 17.6 18.2
+11.25 96 = 24 x 4 8.6 11.0 12.6 13.8 14.5 15.1 15.5 15.9 16.5 16.9 175 18.0
+8.435 128 | = 32 X 4 8.6 10.9 12.5 13.6 14.2 14.9 15.2 15.8 16.3 16.9 17.3 17.7
(1) Max.Vin (mV) is the max. input voltage of single end to ground (VSS).
RMS Noise(uV) with OSR/GAIN at A/D Clock=1Mhz, VDDA=2.4V, VREF=1.2V
. OSR 32 64 128 256 512 1024 2048 4096 8192 16384 32768 65536
Max. Vin(mV) Output rate(H2)
—0 o
0.9"VREF Gain T=1 PGA | x| ADGN 31250 15625 | 7813 3906 1953 977 488 244 122 61 31 15
+1080 1 = 1 X 1 6208 1317 301 89.6 22.9 12.3 8.34 5.30 4.01 2.91 2.09 1.35
+540 2 = 1 X 2 3067 612 165 45.7 12.6 6.41 4.08 3.01 2.29 1.53 1.11 0.78
+270 3 = 1 X 3 1937 388 99.9 30.3 8.50 4.59 3.13 2.23 1.60 1.07 0.88 0.56
+135 4 = 1 X 4 1508 279 77.3 22.9 6.42 3.57 2.44 1.78 1.27 0.93 0.62 0.47
+33.75 32 = 8 X 4 195 37.4 11.2 3.87 2.18 1.44 0.95 0.76 0.52 0.38 0.27 0.18
+16.875 64 = 16 X 4 97 19.8 5.8 2.49 1.51 0.99 0.71 0.52 0.36 0.23 0.19 0.13
+11.25 96 = 24 X 4 62 12.4 4.2 1.80 1.09 0.74 0.53 0.41 0.26 0.20 0.14 0.10
+8.435 128 | = 32 X 4 48 9.6 3.2 1.50 0.99 0.62 0.48 0.32 0.24 0.16 0.12 0.09
ENOB(RMS) with OSR/GAIN at A/D Clock=0.25Mhz, VDDA=2.4V, VREF=1.2V
. OSR 32 64 128 256 512 1024 2048 4096 8192 16384 32768 65536
Max. Vin(mv) Output rate(HZ)
—0.g® @
=0.9*VREF Gain T=1 PGA | x| ADGN 7813 3906 1953 977 488 244 122 61 31 15 8 4
+1080 1 1 X 1 8.7 11.0 12.9 14.5 16.4 17.5 18.1 18.7 19.1 19.6 19.8 20.0
+540 2 = 1 X 2 8.7 10.9 13.0 14.7 16.5 17.3 17.9 18.4 19.1 19.5 20.0 20.2
+270 3 = 1 X 3 8.7 11.0 13.0 14.8 16.5 17.3 17.8 18.4 18.9 19.2 19.5 19.4
+135 4 = 1 X 4 8.7 11.1 13.0 14.6 16.4 17.3 17.6 18.3 18.7 19.3 19.7 19.9
+33.75 32 = 8 x 4 8.7 10.8 12.9 14.1 15.2 15.6 16.1 16.6 17.2 17.5 18.1 18.6
+16.875 64 = 16 X 4 8.7 11.0 12.7 13.9 14.8 15.1 15.7 16.1 16.7 17.2 17.8 18.0
+11.25 96 = 24 X 4 8.7 11.0 12.5 13.7 14.4 15.1 15.5 15.9 16.4 17.0 17.5 18.0
+8.435 128 | = 32 X 4 8.7 10.9 12.6 13.7 14.3 14.7 15.3 15.8 16.2 16.9 17.2 17.8
RMS Noise(uV) with OSR/GAIN at A/D Clock=0.25Mhz, VDDA=2.4V, VREF=1.2V
. OSR 32 64 128 256 512 1024 2048 4096 8192 16384 32768 65536
Max. Vin(mV) Output rate(H2)
—0 o
0.9"VREF Gain T=1 PGA | x| ADGN 7813 3906 1953 977 488 244 122 61 31 15 8 4
+1080 1 = 1 X 1 5709 1186 320 102.9 28.8 12.6 8.40 5.80 4.29 2.94 2.67 2.33
+540 2 = 1 X 2 2887 650 151 46.3 13.2 7.54 4.79 3.42 2.21 1.58 1.17 0.97
+270 3 = 1 X 3 1953 401 100.2 29.1 8.85 4.95 3.41 2.39 1.66 1.36 1.12 1.15
+135 4 = 1 X 4 1495 274 75.7 24.5 7.14 3.85 2.94 1.87 1.39 0.96 0.73 0.62
+33.75 32 = 8 X 4 175 41.9 10.1 4.34 2.07 1.48 1.06 0.77 0.48 0.40 0.27 0.19
+16.875 64 = 16 X 4 92 18.1 5.5 2.46 1.30 1.07 0.69 0.52 0.34 0.25 0.17 0.14
+11.25 96 = 24 X 4 59 12.4 4.4 1.90 1.15 0.73 0.53 0.42 0.28 0.19 0.13 0.10
+8.435 128 | = 32 X 4 46 9.9 3.1 1.46 0.96 0.70 0.46 0.33 0.24 0.15 0.12 0.08
. ___________________________________________________________________________________________________________________________________________________________________________________}
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The RMS noise are referred to the input. The Effective Number of Bits (ENOB(RMS)) is
defined as:
FSR j

s

sz VREF x \/mzzf(ADO[k]- Average)’ j

. k=1
RMS Noise = 2 24
Where FSR (Full - Scale Range) = 2 x VREF/Gain.
1024( [ ])
— k=1
Average = 1024
RMS Noise Diagram RMS Noise Diagram
450 450
Gain=1 Gain=128
400 | Output rate ~ 15sps (OSR:65536) 400 | Output rate ~ 15sps (OSR:65536)
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]
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RMS Noise Diagram
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5. HEFERYIR

-"no use,"*"read/write,"w" write,

g

read,“r0"only read 0,“r1"only read 1,“w0" only write 0,“w1"omly write 1

“$"for event status,“.”unimplemented bit,“x”unknown,“u”unchanged,"d” depends on condition

Address Name Bit7 Bit 6 Bit5 Bit 4 Bit3 Bit 2 Bit 1 Bit0 ARST IRST irst-wdt | irst-skerr INT RIW
000h INDFO  |Contents of FSRO to address data memoryvalue of FSRO not changed 00 Xxxx | uuuu uuuu | uuuu uuud | uuuu vuud | uuuL UL KRR
001h POINCO |Contents of FSRO to address data memoryvalue of FSRO post-incremented peegece g JEVUVRVVIVIVY RVIVIVIVRVIVIVICN IVIVISIVRVIVIVIVR VIVIVIVRTIVIVTV) KT
002h PODECO |Contents of FSRO to address data memoryvalue of FSRO post-decremented 00 XX | uuuu uuuu | uuuu uuud | uuuu vuud | uuuL UL KRR
003h PRINCO |Contents of FSRO to address data memoryvalue of FSRO pre-incremented XXX xxxx | uuuu uuuu | uuuu uuuu | uuuu uuUL | uuuu UL FEFFERFIE
004h PLUSWO |Contents of FSRO to address data memoryvalue of FSRO offset by W 00 Xxxx | uuuu uuuu | uuuu uuud | uuuu vuud | uuuL UL KRR
005h INDF1 |Contents of FSR1 to address data memoryvalue of FSRO not changed XXX xxxx | uuuu uuuu | uuuu uuuu | uuud uUUY | uuuu UL HERFEFIE
006h POINC1 |Contents of FSR1 to address data memoryvalue of FSRO post-incremented 00 Xxxx | uuuu uuuu | uuuu uuud | uuuu vuud | uuuL uUL KRR
007h PODEC1 |Contents of FSR1 to address data memoryvalue of FSRO post-decremented XXX Xxxx | uuuu uuuu | uuuu uuuu | uuUU UUUY | uuuu UuUU A AR
008h PRINC1 |Contents of FSRO to address data memoryvalue of FSR1 pre-incremented 00 Xxxx | uuuu uuuu | uuuu uuud | uuuu vuud | bl UL KRR
009h PLUSW1 |Contents of FSR1 to address data memoryvalue of FSRO offset by W X Xxxx | uuuu uuuu | uuuu uuud | uuuu vuud | by b AR AR
00Fh | FsRoH - - T - T - T - T - T - Tersram] ... x | oo u | u u | u
010h FSROL |Indirect Data Memory Address Pointer 0 Low Byte,FSRO[7:0] 0 Xxxx | uuuu uuuu | uuuu uuud | uuuu vuud | by uuUL AR A AR
01th | FSRiH - -1 - T - T - T - T - Trsrmf - x | u | u | o
012h FSR1L [Indirect Data Memory Address Pointer 0 Low Byte,FSRO[7:0] XXX XxxX | uuuu uuuu | uuuu uuuu | uuuu uuuu | UUUL UUUU KRR
016h TOSH - | - I - I - | TOS[11] | TOS[10] I TOS[9] I TOS[8] "3 ETTTTIN ISRRTITITITRN SRTITITITRN U3 i R
017h TOSL |Top-of-Stack Low Byte (TOS<7:0>) 00 Xxxx | uuuu uuuu | uuuu uuud | uuuu uuud | $$$$ $ESS) HEF AR
018h SKCN SKFL SKUN SKov SKPRT[2:0] 000..000 | u$s. .$$$ | uuu..000 | u$s$..000 | uu$. .$$$ wo,rw0,rwo,- - ***
01Ah | PCLATH - - - - PC[11] PC[10] I PC[9] I PC[8] ....0000 | ...0000 | ...0000 | ...0000 | ....0000 -
01Bh PCLATL |PC Low Byte for PC<7:0> 0000 0000 | 0000 0000 | 0000 0000 | 0000 0000 | 0000 0100 A AR
01Dh | TBLPTRH - | - I - I - I TBLPTR[11] | TBLPTR[10] I TBLPTR[9] I TBLPTRI[8] e XXXX ... uuuu ....uuuu ..., uuuu «..s Uuuu e Y
01Eh | TBLPTRL |Program Memory Table Pointer Low Byte (TBLPTR<7:0>) XXX Xxxx | uuuu uuuu | uuuu uuuu | uuUU UUUY | uuuU UUUL AR AR
01Fh TBLDH |Program Memory Table Latch High Byte XXX XXX | uuuu uuuu | uuuu uuuu | uuuu ULLU | VUL UUUU HEREE IR
020h TBLDL |Program Memory Table Latch Low Byte 0 %xxx | uuuu uuuu | uuuu uuud | uuuu vuud | uuuy by AR A AR
021h PRODH |Product Register of Multiply High Byte XXXX XxxX | uuuu uuuu | uuuu uuuu | uuUU UULU | UUUU UUUU KRR
022h PRODL |Product Register of Multiply Low Byte XXxX XxxX | uuuu uuuu | uuuu uuuu | uuuu uuuu | UUUU UUUU KRR R
023h INTEO GIE MCOIE WDTIE TBlIE TMAIE ElIE EOIE 0.00 0000 | O.uu uuuu | O.uu uuuu | O.uu uuuu | 0.uu uuuu AR
024h INTEL AD1IE 0. ... U U U U e = e
026h INTFO MCOIF WDTIF TB1IF TMAIF E1IF EOIF ..000000 | .uuuuuu | .uuuuuu | ouuuuou | LSS $88$ R
027h INTF1 AD1IF 0. ... JLT P LT B LT R $.. .. = e
029h WREG |Working Register Xxxx 00 | uuuu uuud | uuuu uuuu | uuuu uuuu | uuLY uULL AR
02Ah BSRCN BSR[0] X u u S et
02Bh MSTAT - - - C DC N ov z X XXXX RRVRVIVVIVIN ETRVITIVIVEN ESRVRTIVIVITRS ERPVRTIVITIV] R
02Ch PSTAT POR PD TO IDL RST SKERR MCO $000 $00. | uu$u us$u. | uulu uuu. | uuuu ulu. | uuu$ uus. || rw0,rwO,rw0,rw0 rw0,rwo,rwo, -
02Eh BIECN VPPHV BIELV BIEWR BIERD 1... $000 1... $uuu 1... $uuu 1... $uuu 1... $uuu [ EREY ASA
02Fh BIEARH ENBIE 12-bit look-up Table as BIEAH[3:0] 0. XXXX u..uuuu | u..uuuu u..uuuu | u...uuuu *mmm B
030h BIEARL |BIE Address Register as BIEAL[5:0] or 12-bit look-up Table as BIEA[7:0] XX Xxxx | uuuu uuuu | uuuu uuuu | uuuu uuud | by by AR A AR
031h BIEDRH |BIE High Byte Data Register XXXX XxxX | uuuu uuuu | uuuu vuuu | uuUU UUUL | UUUU UUUU HEFFEFEE
032h BIEDRL |BIE Low Byte Data Register XXxX XxxX | uuuu uuuu | uuuu uuuu | uuUU UUUL | UUUU UUUU KRR R
033h PWRCN ENLDOJ[1:0] VDDAX[1:0] ENREFO AD1RST CSFON || 0000 0.00 | uuuu u.0u | uuuu u.0u | uuuu u.Ou | uuuu u.O0u *EEEE - Wr0,*
034h OSCCNO 0OSCs[1:0] DHSJ[1:0] DMS[2:0] CUPS 0000 0000 | uuuu uuuu | uuuu uuuu | uuuu uuuu | UL uUUU KRR
035h OSCCN1 LCPSJ[1:0] DADCJ1:0] DTMBI[1:0] TMBS 0000 0000 | uuuu uuu. | uuuu uuu. | uuuu uuu. | Uuuu UUU. WAAALRARS
036h | OSCCN2 | ENRTC XTS[1:0] HAOM[1:0] ENHAO LPO 0000 0011 | uuuu uull | uuuu uuul | uuuu uuul | uuuu uuul b
037h WDTCN ENBZ BZS BZ[1:0] ENWDT I DWDT[2:0] 0000 0000 | uuuu $000 | uuuu 1000 | uuuu uuuu | uuuu uuuu ERAAE AR
038h TMACN ENTMA TMACL TMAS I DTMA[2:0] I I 0000 00.. | uOuuuu.. | uOuuuu.. | uOuuuu.. | uOuu uu.. HIWLH* R * -
039%h TMAR | TMA counter Register 0000 0000 | uuuu uuuu | uuuu uuuu | uuuu uuud | uuuu uuuuff rWO,rw0,rw0,rw0 rw0,rw0,rwo,rwo
03Ah | AD1CNO | I ENAD1 AD1HS I IN1ST I VRI1ST AGND1S I CHOP1 000000 | ..uuuuuu | ..uuuuuu .uuuuuu | .uuuuuu SRR
03Bh | AD1CN1 IN1P[2:0] ININ[2:0] AD1GN[1:0] 0000 0000 | uuuu uuuu | uuuu uuuu | uuuu uuuu | uuuu uuuy AR AR
03Ch | AD1CN2 DC1S[3:0] VR1P[1:0] VRI1N[1:0] 0000 0000 | uuuu uuuu | uuuu vuuu | uuuu uuuu | uuuu uuuu HEFFEFEE
03Dh ADICN3 OSR1[3:0] PGA[2:0] I VR1GN || 000. 0000 | uuu. uuuu | uuu. uuuu | uuu. uuuu | uud. uuuu KRR RERE
03Eh AD1H |ADC1 conversion high byte data register P e WIVVIRTIVIVIVY RVV(V(VAVIVVVY VIVIVIVRVIVIVIV WVIVV(VRVIVIVIV} HEFFEFEE
03Fh AD1IM |ADC1 conversion middle byte data register XXxX XxxX | uuuu uuuu | uuuu uuuu | uuuu uuuu | UUUU UUUU KRR
040h AD1L |ADCL1 conversion low byte data register XXX xxxx | uuuu uuuu | uuuu uuuu | uuUL UUUY | uuuu uuUL AR AR
041h CSFCNO SKRST REFOO HAOTR[5:0] 0010 0000 | uuuu uuuu | uuuu uuud | uuuu uuuu | uuuu uuuu AR AR
042h CSFCN1 PWMAO I MCOO I ... 00.. LU .. uu, PRSIV ..U v R
04Bh MCCNO ENMC MCLP MCSR MCSPN MCPS[1:0] MCNSJ[1:0] 0000 0000 | uuuu uuuu | uuuu uuuu | uuuL uULY | uuLY UUUY AR AN
04Ch MCCN1 MCNESJ[2:0] MCRPS[1:0] I MCNEC MCOFR I MCOIV || 0000 0000 | uuuu uuuu | uuuu uuuu | uuuu uuuu | uuuu uuuu HEFFEFEE
04Dh MCCN2 MCRSJ[3:0] MCOHS[3:0] 0000 0000 | uuuu uuuu | uuuu uuuu | Uuuu UuLU | UUUU UUUU KRR
04Eh TB1Flag PWM6A PWMS5A PWM4A PWM3A PWM2A PWM1A .00 0000 | ..uuuuuu | ..uuuuuu .uu uuuu ..uu uuuu == NI
04Fh TB1CNO ENTB1 TB1M[1:0] TB1RT[1:0] TB1CL 0000 00.. | uuuu uO.. | uuuu uO.. | uuuu uo.. | uuuu uo.. *EFFE WL, -
050h TB1CN1 PALIV PWMAL[2:0] PAOIV PWMAQ[2:0] 0000 0000 | uuuu uuuu | uuuu uuuu | uuuu uuuu | uuuu uuuu AR AR
051h TB1RH |TimerB1 counter Register [15:8] XXX XXX | uuuu uuuu | uuuu uuuu | uuuu ULLU | VUL UUUU [AANSANNS
052h TB1RL |TimerB1 counter Register [7:0] 0 Xxxx | uuuu uuuu | uuuu uuud | uuuu vuud | uuuy uuUL [ASASAANS
053h TB1COH |TimerB1 counter Condition Register [15:8] XXX XX | uuuu uuuu | uuuu uuud | uuuu uuLU | UUUU UUUY FEFFEFEE
054h TB1COL |TimerB1 counter Condition Register [7:0] 000¢00 | uuuu uuuu | uuuu uuud | uuuu Ll | uuuy uuUL A
055h TB1C1H |TimerB1 counter Condition Register [15:8] OO0 | uuuu uuuu | uuuu uuud | uuuu UULU | UUUU UUUY HEFFEFEE
056h TB1C1L |TimerB1 counter Condition Register [7:0] XXXX XxxX | uuuu uuuu | uuuu uuuu | uuuu vuuu | UUUL UUUU KRR
057h | TB1C2H |TimerB1 counter Condition Register [15:8] Xxxx 00 | uuuu uuuu | uuuu uuuu | uuud uuud | uuLL uULL PR
058h TB1C2L |TimerB1 counter Condition Register [7:0] Prev e ev el MVIVIVIVETIVIVIVE RVVIVIVRVIV[VIVY IVIVV[VRVIVIVVY WVIVIVVRVIVIVIV] KRR EEE

L ]
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Address Name Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ARST IRST irst-wdt | irst-skerr INT RIW
059h UROCN ENSP ENTX X9 TX9D PARITY WUE 00000..0 | uuuuu..u | uvuuuu.u | uuuuu.u | uuuu uuud W
05Ah UROSTA RCOD PERR FERR OERR RCIDL TRMT ABDOVF || .000 0010 | .uuu uuuu | .uuu uuuu | .uuu uuuu | uuuu u$$u = IEE w0
05Bh BAOCN ENCR RC9 ENADD ENABD .... 0000 e Uy .. uuuu ... Uuuu | uuuu uuuu S R
05Ch BGORH Baud Rate Generator Register High Byte X XXX REUNUIVIVIVES QSTRTITIVIVE [RVRVITIVIVES ERVRVITIVIT) -y R
05Dh BGORL |Baud Rate Generator Register Low Byte e er el MVIVIVIVETIVIVIVE RVVIVIVRVIV[VIVY IVIVIV[VRVIVIVVY WVIVIVIVRVIVIVIV] HEREEEEEE
05Eh TXOR |UART Transmit Register 000¢00 | uuuu uuuu | uuuu uuud | uuuu uuud | uuuy uuUL A
05Fh RCREG |UART Receive Register peee e WIVIVIVRTIVIVIVY EVV(V(VRVIVVVY VIVIVIVRVITIVIV WVIVV(VRVIVIUIV} [AANSANAS
070h PT1 PT11 PT10 || ... XX | XX | XX XX $$ R
071h TRISC1 TC11 TC10 || ... 00 | ... u | uu VTR uu =
072h PT1DA FMCO DA11l DA10 0.00 u.uu u.uu . uuu u.uu e R
073h PT1PU PU11 PU10 | ... 00 | ... ui | uu VTR uu S e
074h PT1EG E1EG[1:0] EOEGI[1:0] 0000 ... uuuu ... uuuu ... uuuu ... uuuu e R
075h PT2 PT27 PT26 PT25 PT24 PT23 PT22 PT21 PT20 XX XXXX | XXXXO0K | XXXX XXXX | XXXX XXXX | uuuu uuuu A
076h TRISC2 TC27 TC26 TC25 TC24 TC23 TC22 TC21 TC20 0000 0000 | uuuu uuuu | uuuu uuuu | uuuu uuuu | uuuu uUUY AR
077h PT2DA DA27 DA26 DA25 DA24 DA23 DA22 FPWMAL | FPWMAO || 0000 0000 | uuuu uuuu | uuuu uuuu | uuuu uuuu | uuuu uuuu KRR
078h PT2PU PU27 PU26 PU25 PU24 PU23 PU22 PU21 PU20 0000 0000 | uuuu uuuu | uuuu uuuu | uuuu uuud | uuuu uuuL HHEE R
079h PT3 PT37 PT36 PT35 PT34 PT33 PT32 PT31 PT30 OO XXXX | XXXX 0K | XXXX XXXX | XXXX XXXX | uuuu uuuu AR AN
07Ah TRISC3 TC36 TC35 TC34 TC33 TC32 TC31 TC30 000 0000 | .uuu uuuu | .uuu uuwu | .UUU UULU | .UUU UUUY A
07Bh PT3DA DA36 DA35 DA34 DA33 DA32 DA31 DA30 .000 0000 | .uuu uuuu | .uuu uuud | .uuu uuud | .uuu uuUL SRR
07Ch PT3PU PU36 PU35 PU34 PU33 PU32 PU31 PU30 .000 0000 | .uuu uuuu | .uuu uuuu | .uuu uuuu | .uuu uuuu SRR

080h ~ 017Fh General Purpose Register as 256Byte uuuu uuuu | uuuu uuuu | uuuu uuud | ULLU ULLU | UUUU UUUU KRR
180h LCDCN1 ENLCD LCDPR VLCD[1:0] LCDBF 0000 00.. | uuuuuu.. | uvuuuuu.. | uuuu uu.. | uuud uu.. FREEH
181h LCDCN2 LCDBL LCDMX[1:0] LCDS DLCD[1:0] 0000 00.. | uuuuuu.. | uuuu uu.. | uuuu uu.. | uuuu uu.. rEERER -
182h LCDO |Segment SEG2@[3:0] and SEG3@][7:4] data register of LCD XXX Xxxx | uuuu uuuu | uuuu uuuu | uuuu uuLU | VUL VLU KIS
183h LCD1 |Segment SEG4@[3:0] and SEG5@][7:4] data register of LCD XXXX XxxX | uuuu uuuu | uuuu uuuu | uuuu vuuu | UUUU UUUU KRR
184h LCD2 |Segment SEG6@[3:0] and SEG7@][7:4] data register of LCD XXX Xxxx | uuuu uuuu | uuuu uuuu | UUUU UUUY | uuuu UuUL AR
185h LCD3 |Segment SEG8@[3:0] and SEG9@[7:4] data register of LCD Xxxx o | uuuu uuud | uuuu uuuu | uuuu uuuu | uuLL uULL KEFRHFEE
186h LCD4 |Segment SEG10@[3:0] and SEG11@]7:4] data register of LCD XXXX XxxX | uuuu uuuu | uuuu uuuu | uuuu vuLL | UUUU UUUU HEREE I
187h LCD5 |Segment SEG12@][3:0] and SEG13@]7:4] data register of LCD XXX XxxX | uuuu uuuu | uuuu uuuu | uuuu vuuu | UUUL UUUU KRR
188h LCD6 |Segment SEG14@[3:0] and SEG15@]7:4] data register of LCD XXX x| uuuu uuuu | uuuu uuuu | uuuL UUUY | uuuu uuuu A AR
189h LCD7 |Segment SEG16@][3:0] and SEG17@][7:4] data register of LCD XXX xxxx | uuuu uuuu | uuuu uuuu | uuuu uuuL | uuuu uuuL HEFFEFEE
18Ah LCD8 |Segment SEG18@[3:0] and SEG19@][7:4] data register of LCD XXXX XxxX | uuuu uuuu | uuuu uuuu | uuuU vULU | UUUU UUUU HEEEEEEE

18Bh LCD9 |Segment SEG20@I[3:0] and SEG21@]7:4] data register of LCD XXxX XxxX | uuuu uuuu | uuuu uuuu | uuuu uuuu | UUUL UUUU KRR R
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7. HREINEHN

7.1. LQFP64(L064)

HYGON

HYCON TECHNOLOGY

D
D1 VARIATIONS (ALL DIMENSIONS SHOWN IN MM}
o4 49 SYMBOLS | MIN. NOM. MAX.
(SRR S A MR TRr A — | = [ 1w
1= | i 3 A Al 0.05 — 0.15
— @ Sl = A2 1.35 1.40 1.45
— — b 0.13 0.18 0.23
— — 0.09 — 0.20
= - = L uw D 9.00 BSC
— — D1 7.00 BSC
— — 0.40 BSC
— | & — 9.00 BSC
O — ! o F1 7.00 BSC
LAV KRR 045 | 080 | 075
17 32 L1 1.00 REF
8 o | 35 | 7
|
[ i \ N
) i U
[£S[0.05) ‘ ‘ € H b D
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8. ExRfFIL

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

Voltage applied at Vpp to Vss

\Y,

Voltage applied to any pin (see Note 1)

\Y,

Voltage applied to RST/VPP pin
Voltage applied to TST pin (see Note 1)

HYGON

HYCON TECHNOLOGY

.................................................. -0.2V1to 4.0

...................................... =0.2Vto Vpp +0.3

............................................... -0.2Vto 6.9V
..................................... -0.2Vto VDD + 1V

Diode current at any deviceterminal . . ... . i e e +2 mA

Storage temperature, Tstg: (unprogrammed device)

Total power dissipation
Maximum output current sink by any PORT1 to PORT3 I/O pin

(programmed device)

8.1. Recommended operating conditions

.............................. -55°C to 150°C
................................... -40°C to 85C

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
RTC | External Oscillator Frequency Vpp = 2.2V,ENRTCI[0]=1 32.768K HZ
8.2. Internal RC Oscillator
Ta =257C,Vpp = 3.0V,unless otherwise noted
Sym. Parameter Test Conditions Min. | Typ. | Max. unit
ENHAO[0]=1, HAOM[1:0]=00b 2.0 MHz
IRCH | High Speed Oscillator frequency ENHAO[0]=1, HAOM[1:0]=01b 4.0 MHz
ENHAO[0]=1, HAOM[1:0]=11b 7.6 MHz
IRCL | Low Power Oscillator frequency 11.5 KHz

© 2013-2015 HYCON Technology Corp
www.hycontek.com
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8.3. Supply current into VDD excluding peripherals current

Ta =257C,Vpp = 3.0V,0SC_LPO = 11KHz,unless otherwise noted

HYGON

HYCON TECHNOLOGY

Sym. | Parameter Test Conditions Min. | Typ. | Max. unit
Iamz | Active mode 1 | OSC_CY =off, OSC_HAO = 7.6MHz, CPU_CK = 7.6MHz 0.9 2 mA
Iam2 | Active mode 2 | OSC_CY = off, OSC_HAO = 4MHz, CPU_CK = 4MHz 0.5 1 mA
lam3 Active mode 3 | OSC_CY = off, OSC_HAO = 2MHz, CPU_CK = 2MHz 0.27 0.5 mA
lama | Active mode 4 | OSC_CY = off, OSC_HAO = 2MHz, CPU_CK = 1MHz 0.15 0.3 mA
lp1 Low Power 1 OSC_CY =32768Hz, OSC_HAO = off, CPU_CK = 32768Hz 7 12 UuA
lp2 Low Power 2 OSC_CY =32768Hz, OSC_HAO = off, CPU_CK = 16384Hz 5 10 UuA
I p3 Low Power 3 OSC_CY = off, OSC_HAO = off, CPU_CK = LPO, Idle state 2 4 uA
I psg Low Power 4 Sleep state 0.6 1 uA

OSC_CY : External Oscillator frequency.

OSC_HAO : Internal High Accuracy Oscillator frequency.

CPU_CK : CPU core work frequency.

8.4. Portl~3
Ta =25C,Vpp = 3.0V,unless otherwise noted
Sym. Parameter Test Conditions Min. | Typ. | Max. unit
Input voltage and Schmitt trigger and leakage current and timing
V4 | High-Level input voltage 2.1
V. | Low-Level input voltage 0.9 Y
Vhys | Input Voltage hysteresis(VIH - VIL) 0.8 \%
likg | Leakage Current 0.1 uA
Rpy | Port pull high resistance 200 kQ
Output voltage and current and frequency
Von High-level output voltage lon=10mA Vpp -0.3
VoL | Low-level output voltage lot=-10mA VSS +0.3 Y
© 2013-2015 HYCON Technology Corp Preliminary DS-HY13P53-V03
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8.5. Reset(Brownout, External RST pin, Low Voltage Detect)

HYGON

HYCON TECHNOLOGY

Ta =257C,Vpp = 3.0V,unless otherwise noted

Sym. Parameter Test Conditions | Min. | Typ. | Max. unit
Pulse length needed to accepted reset internally, tg-Lvr 2 us
BOR | Vpp Start Voltage to accepted reset internally (L=>H),Vvr 1.8 1.9 2.0 \%
Hysteresis, VHys-LvR 35 mV
Pulse length needed as RST/VPP pin to accepted reset internally, tg-rsT 2 us
RST Input Voltage to accepted reset internally 0.9 Y,
Hysteresis, VHys-RsT 0.8 \Y
BOR : Brownout Reset. LVD : Low Voltage Detect. LVR : Low Voltage Reset of BOR. RST : External Reset pin
. S I 1
| Lo
|
\kin o Vrsr=VDD
Vive T i/'\/ \ !
BOR Start H L } } N 4, ,,,,,,,
vep i 3 i i \ Vgkst
| |
— t 1 > >
| I [l I
| [ *1 I |
g N
| I [l I
L L
|
] [ 4}—3—‘ i —}t . oceur
Reset stage % } ! ! I % Reset state
no occur L ! s no occur >

Figure BOR reset diagram

© 2013-2015 HYCON Technology Corp
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8.6. Power System

Ta =257C,Vpp = 3.0V,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. | unit
VDDA operation current, lyppa I. =0mA ENLDOJ[1:0]=11b 11 UuA
IL = 0.1mA, VDDAX[1:0]=00b 2.4 Vv
VDD =VDDA+0.2V VDDAX[1:0]=01b 2.7 \%
Select VDDA output voltage
VDDAX[1:0]=10b 3.0 \Y
VDDAX[1:0]=11b 3.3 \Y
VDDA IL = 10mA VDDAX[2:0]=00b 120 mv
VDDAX[2:0]=01b 130 mv
Dropout voltage
VDDAX[2:0]=10b 140 mv
VDDAX[2:0]=11b 160 mv
Temperature drift VDDXJ[1:0]=11b Ta=-40C~85C 50 ppm/C
Vpp Voltage drift I =0.1mA Vpp=2.5V~3.6V +0.2 %IV
REFO operation current, Irero IL = 0mA 20 UA
Output voltage ,Vgero ENREFO[0]=1 I. = OuA 1.2 Y
REFOQO | Output voltage with Load I. = +200uA 0.98 1.02 Vacum
Temperature drift ENREFO[0]=1, Ta=-40C~85C 50 ppm/C
VDDA Voltage drift I. = 10uA 150 uviv
VDDA : Adjust Voltage Regulator
REFO : Reference Voltage

8.7. LCD
Ta =257C,Vpp = 3.0V, Cvico =1uF,unless otherwise noted.
Sym. Parameter Test Conditions Min. | Typ. | Max. unit
Operation supply current without LCDPR[0]=1 Vpp = 2.2V
lLco 1 uA
output buffer. Vpp = 3.0V
Supply Voltage at VLCD pin LCDPR[0]=0 2.2 3.6 \%
Vpp = 2.2V, VLCDX[1:0]=11b -10% 2.55 +10%
VLCD | Embedded Charge Pump output LCDPR[0]=1, VLCDX[1:0]=10b | -10% 275  +10%
voltage at VLCD pin Cuvico =1uF VLCDX[1:0]=01b | -10%  2.95  +10% Y
VLCDX[1:0]=00b -10% 3.25 +10%
Zicp | Outputimpedance with LCD buffer fico =178Hz,VLCD=2.9V 10 kQ
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8.8. Multi-Comparator

Ta =257C,Vpp = 3.0V, unless otherwise noted.

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
Operation supply current ENMC[0]=1, MCLP[0]=1b 5
Imc UA
Low Power Mode ENMC[0]=1, MCLP[0]=0b 1
Vic Common-mode input voltage 0 Vpp-1 \Y
Vos Offset voltage -5 5 mv
Vhys Input hysteresis 0 0.7 15 mv
Reference Voltage MCPS[1:0]=11b 1.1 1.2 1.3 \%
VRer Temperature Drift MCPS[1:0]=11b 50 ppm/C
VDD Voltage drift MCPS[1:0]=11b *+2 %IV
MCSR[0]=0b 10
Ir Multi-node resistor current UA
MCSR[0]=1b 30
ENLDO[1:0]=11b,MCPS[1:0]=11b,MCSR[0]=0b,MCRS[3:0]=0011b 0.1 3.2 +0.1
ENLDOJ[1:0]=11b,MCPS[1:0]=11b,MCSR[0]=0b, MCRS[3:0]=0100b 0.1 3.0 +0.1
ENLDOJ[1:0]=11b,MCPS[1:0]=11b,MCSR[0]=0b,MCRS[3:0]=0101b 0.1 2.9 +0.1
ENLDOJ[1:0]=11b,MCPS[1:0]=11b,MCSR[0]=0b,MCRS[3:0]=0110b 0.1 2.7 +0.1
ENLDO[1:0]=11b,MCPS[1:0]=11b,MCSR[0]=0b,MCRS[3:0]=0111b 0.1 2.6 +0.1
ENLDO[1:0]=11b,MCPS[1:0]=11b,MCSR[0]=0b,MCRS[3:0]=1000b 0.1 25 +0.1
Lvb ENLDO[1:0]=11b,MCPS[1:0]=11b,MCSR[0]=0b,MCRS[3:0]=1001b 0.1 2.4 +0.1 Y
ENLDO[1:0]=11b,MCPS[1:0]=11b, MCSR[0]=0b,MCRS[3:0]=1010b 0.1 2.3 +0.1
ENLDO[1:0]=11b,MCPS[1:0]=11b, MCSR[0]=0b,MCRS[3:0]=1011b 0.1 2.2 +0.1
ENLDO[1:0]=11b,MCPS[1:0]=11b, MCSR[0]=0b,MCRS[3:0]=1100b 0.1 2.1 +0.1
ENLDO[1:0]=11b,MCPS[1:0]=11b,MCSR[0]=0b,MCRS[3:0]=1101b 0.1 2.0 +0.1
MCRS[3:0]=0000b~0010b, and 1110b~1111b (reserved) -

LVD : Low Voltage Detect. Note : & MCPS[1:0]=11b {yiF{®E, {XFKEIZEZ| VRer, Bl LVD T R#FIEA 0.1V

- — — —  — —— —— ——— —— — —— —
© 2013-2015 HYCON Technology Corp Preliminary DS-HY13P53-V03
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8.9. ZAADC, Power Supply and Recommended operating conditions
Ta =257C,Vpp = 3.0V, VDDA=2.4V,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. | unit
Vspis Supply Voltage at VDDA 24 3.6 \Y

Modulator sample frequency, ADC_CK 125 250 1000 KHz
fspis ]

Over Sample Ratio, OSR 32 65536

High Power mode AD1HS[0]=1b 0.5 1.0 MHz

f abc_ck
Low Power mode AD1HS|[0]=0b 0.125 0.5 MHz

8.9.1. Operating Current

Ta =257C,Vpp = 3.0V, VDDA=2.4V,unless otherwise noted

Parameter Test Conditions Min. Typ. Max. unit

Analog Supply Current |,

MA
ADC_CK= 1000KHz,0SR=65536, VDDA=2.4V, Gain=1 250
AD1HS[0]=1b,

MA
foata = 15SPS VDDA=2.4V, Gain=128@PGA=x32 850
Analog Supply Current Il,

MA
ADC_CK= 250KHz,0OSR=65536, VDDA=2.4V, Gain=1 120
AD1HS[0]=0b,
foata = 4SPS VDDA=2.4V, Gain=128@PGA=x32 550 pA

8.9.2. Analog Inputs

Ta =—40°C to +85°C,Vpp = 3.0V, VDDA=2.4V, PGA*Gain=128,unless otherwise noted

Parameter Test Conditions Min. Typ. Max. | unit
Full-Scale Input Voltage(VINP — VINN) | VREF =VDDA, +0.5*VREF/(Gain*PGA) v
Full-Scale Input Voltage(VINP — VINN) | VREF =1V, +0.9*VREF/(Gain*PGA) \%
Negative Signal Input (VINN) VSSA-0.2 VDDA+0.2 \%
Positive Signal Input (VINP) VSSA-0.2 VDDA+0.2 \%
Common-Mode Input Range VSSA-0.2 VDDA+0.2 \%

© 2013-2015 HYCON Technology Corp
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8.9.3. Performance

HYGON
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Ta =—40°C to +85°C,Vpp = 3.0V, VDDA=2.4V, PGA*Gain=128,unless otherwise noted

Parameter Test Conditions Min.  Typ. Max. unit
ADC_CK=1000KHz, OSR=32, AD1HS [0]=1b 31,250 SPS
ADC_CK=1000KHz, OSR=65536, AD1HS [0]=1b 15 SPS
ADC_CK=500KHz, OSR=32, AD1HS [0]=1b 15,625 SPS
Data Rate
ADC_CK=500KHz, OSR=65536, AD1HS [0]=1b 75 SPS
ADC_CK=250KHz, OSR=32, AD1HS [0]=0b 7,812 SPS
ADC_CK=250KHz, OSR=65536, AD1HS [0]=0b 3.8 SPS
Digital Filter Settling Time Full Settling 3 Conversions
Differential Input, End-Point Fit, G = 1,VIN=0.9*VR,
Integral Nonlinearity (INL) +30 +100 ppm
delta VR~1.2V
Gain=1, +50 ppm of FS
Input Offset Error
Gain=128, +5 ppm of FS
Gain=1 2 uv/°C
Input Offset Drift
Gain=128 4 nVv/°C
Input common voltage=VDDA 5 ppm/°C
Gain Drift
Input common voltage=VDDA/2 5 ppm/°C
VDD=3V+100mV, Gain =1, >80 dB
AC power supply rejection ratio
fyvop=50Hz,60Hz + 1Hz Gain =128 >70 dB
Common-Mode Rejection at DC, Input Voltage=VDDA/2+ 0.1V >75 dB
at DC,VDDA=3V+100mV, Gain=1 60 dB
Power-Supply Rejection
at DC,VDDA=3V+100mV, Gain=128 95 dB

8.9.4. Voltage Reference

Ta =-40°C to +85°C,Vpp = 3.0V, VDDA=2.4V, PGA*Gain=128,unless otherwise noted

Parameter Test Conditions Min.  Typ. Max. unit
Voltage Reference Input (VREF) VREF = REFP — REFN VDDA \%
Negative Reference Input (REFN) VSS-0.1 VDDA/2 \%
Positive Reference Input (REFP) VDDA/2 VDDA+0.1 \%
ININ[2:0]=011b, REFOO[0]=0b; or
Reference Voltage (V12) 1.18 1.2 1.22 \%
VR1P[1:0]=01b, or VR1N[1:0]=01b
V12 Temperature drift TA=-40"C~85C 50 ppm/°C
V12 Voltage drift (VDDA) 150 uviv
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8.9.5. Temperature sensor
Ta =257C,Vpp = 3.0V, VDDA=3.3V,unless otherwise noted

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

TCsensor Sensor temperature drift 178 uv/'c
KT Absolute Temperature Scale 0°K Gain = 1,VREF=VDDA/2 -289 C
TCerr One point calibrate error temperature Calibration at 25°C of -40°C~85C +2 T

8.10.Build-In EPROM(BIE)

Ta =257C,Vpp = 3.0V, unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
To Operation temperature range 0 25 40 T
Supply Voltage ENBIE[0]=1,BIELV[0]=0 6.0 6.5 \%
Vyvpp-BIE
Low Supply Voltage ENBIE[0]=1,BIELV[0]=1 2.75 \
| BIE Operation supply current 5 mA
Vss Supply Voltage 0 \Y

E{ERANERVee BIREEIRBIEEIEN - B BIET —RIESF— B Ei(word) SR FSBIEERP; BIELV[0]=0
EEMA 2.75V BERESIEHIERES - BITENE VBIE SRIDTES BIE EIR.

. ______________________________________________________________________________________________________________________________________________________________________________}
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9. {ZETECEX

DA A HFEZREARIMTT - MZRR SRET AU ML famEtE -

HYGON
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[IZN BX SERE
Vo1 all KRR AF
V02 All SARARE
09 18N 2.2 ERIEAETIARE
10 18700 3. FEF SRS
17~18 FAREFRIIE
19 1= 6.515&%
20 1800 7 RENEH
23 fRBR LVD #gik
27 =70 V12 temperature drift and voltage drift.
V03 18 #BR VLCD & 1388 LCDCN1 pyEffizoT LCDTE
24 {BIE VLCD g 1&HE5t
25 T8 LVD $EimEd T PRARAR
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