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4.4 Low Noise OPAMP Network

OPP[1:0] >
[_AI3_3400

[CAI7_)01 ENOPIO0] _
— _1_£OPM[1.0]

—

re T T T T I

OPISI0] OPO

OPNI2:0] i
OPO 000

[ Al4_001
[_AI5 3010

Al6_ X011

Al0+AI5» 100
Al1+AI5% 101

110 [mg}—DAIO+AI5 [mg}DAmAus
11 [_AI0 [ AI5
DAn.x

4-3 Low Noise OPAMP Network
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5. BFERSIR

“-’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 Bit1 Bit0 A-RESET | i-RESET RIW
00H INDFO Contents of FSRO to address data memory value of FSRO not changed N/A N/A WA
01H POINCO Contents of FSRO to address data memory value of FSRO post-incremented N/A N/A HEEERR
02H PODECO Contents of FSRO to address data memory value of FSRO post-decremented N/A N/A FEEREERE
03H PRINCO Contents of FSRO to address data memory value of FSRO pre-incremented N/A N/A KRR
04H PLUSWO Contents of FSRO to address data memory value of FSRO offset by W N/A N/A FEEREERE
05H INDF1 Contents of FSR1 to address data memory value of FSRO not changed N/A N/A KRR
06H POINC1 Contents of FSR1 to address data memory value of FSRO post-incremented N/A N/A IR
07H PODEC1 Contents of FSR1 to address data memory value of FSRO post-decremented N/A N/A IR
08H PRINC1 Contents of FSR1 to address data memory value of FSRO pre-incremented N/A N/A AR
09H PLUSW1 Contents of FSR1 to address data memory value of FSRO offset by W N/A N/A R
OFH __ |FSRoH | [ | | [ | [ Fsrogl [ ...x | ... u
10H FSROL Indirect Data Memory Address Pointer 0 Low Byte,FSRO0[7:0] XXXX XXxX | uuuu uuuu R
TH __|FSRIH | [ | | | [ [Fsriiff ...x | ... u
12H FSR1L Indirect Data Memory Address Pointer 1 Low Byte,FSR1[7:0] XXXX XxxX | uuuu uuuu R
16H  [TOSH | | | | Tosp111 | Tosp0] | Tospo) | TOs[8] || ... 0000 | ... 0000
17H TOSL Top-of-Stack Low Byte (TOS<7:0> 0000 0000 | 0000 0000 R
18H STKPTR STKFL STKUN | STKOV STKPRT[2:0] 000. .000 | 000..000 r,rw0,rw0,- -,r,r,r
1AH  |PCLATH PC[11] pcio] | pcral | pergl | ....0000 | ... 0000
1BH PCLATL PC Low Byte for PC<7:0> 0000 0000 | 0000 0000
1DH  |TBLPTRH | | | TBLPTR111] TBLPTRI10]| TBLPTRI9)| TBLPTRIEI|| ... 0000 | ... 0000 -
1EH TBLPTRL Program Memory Table Pointer Low Byte (TBLPTR<7:0>) 0000 0000 | 0000 0000 e
1FH TBLDH Program Memory Table Latch High Byte 0000 0000 | 0000 0000 R
20H  [TBLDL Program Memory Table Latch Low Byte 0000 0000 | 0000 0000
21H PRODH Product Register of Multiply High Byte 00000 | uuuu uuuu FEEEEGET
22H PRODL Product Register of Multiply Low Byte XXXX XXX | uuuu uuuu FEEEEGET
23H INTE1 GIE ADCIE TMCIE TMBIE TMAIE WDTIE E1IE EOIE 0000 0000 | 0000 0000 R
24H INTE2 TXIE RCIE SSPIE CCP1IE | CCPOIE .....000 .....000 -mmm o
26H INTF1 ADCIF TMCIF TMBIF TMAIF WDTIF E1IF EOIF .000 0000 | .000 0000 T
27H INTF2 SSPIF CCP1IF | CCPOIF .....000 .....000 -mmm =
29H WREG Working Register XXXX XXXX | uuuu uuuu kR Kk k%
2AH BSRCN BSR[O] f| ... [ 0 - me
2BH STATUS © DC N oV Z L X XXXX ..U uuuu R e
2CH  |PsTATUS PD TO IDLEB | BOR SKERR 000d .0.. | uduu.d.. || rw0,rw0,w0,w0 -,wO0,--
2DH  [LvbeN LvDFG | LvD | LvDON VLDX[3:0] .000 0000 | .000 uuuu PR ees
30H PWRCN ENVDDA VDDAX[1:0] ENACM 0000 .... 0000 .... O e
31H  |MCKCN1 ADCS[2:0] ADCCK [ XTHSP XTSP ENXT | ENHAO || 0000 0001 | 0000 0001
32H MCKCN2 I I LSCK HSCK HSS[1:0] CPUCK]1:0] ..00 0000 | ..00 0000 .=
33H MCKCN3 LCDSJ[2:0] PERCK BZS[2:0] 000. 0000 | 000. 0000 T
37H  |oPCN1 ENOP | OPM[1:0] OPP[1:0] OPN[2:0] 0000 0000 | 0000 0000
39H ADCRH ADC conversion memory HighByte XX XXX | uuuu uuuu LEE T
3AH ADCRM ADC conversion memory Middle Byte XXXX XXXX | uuuu uuuu [AAASAAAS
3BH ADCRL ADC conversion memory Low Byte XXXX XXXX | uuuu uuuu [AAANAAAS
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 ==t
3EH ADCCN3 OSR[2:0] 000. .... 000. .... e,
3FH AINET1 INH[2:0] INL[2:0] INIS OPIS 0000 0000 | 0000 0000 R
40H AINET2 VRH[1:0] INX[1:0] VRL[1:0] .000 000. | .000 000. =
41H TMACN ENTMA | TMACK I TMASI1:0] I ENWDT WDTS|[2:0] 0000 0000 | 0000 0000 WA
42H TMAR TimerA data register XXXX XXXX | uuuu uuuu [AAASAAAS
43H  |TMBCN ENTMB | TMBck | TwmBS[1:00 | TMBSYC | TMBR2R | | 0000 00.. | 0000 00..
44H TMBRH TimerB High Byte data register XXXX XXXX | uuuu uuuu R
45H TMBRL TimerB Low Byte data register XXXX XXXX | uuuu uuuu R
46H  |TMCCN ENTMC | TmCCK[1:0] | TMCS1[2:0] | T™Cso[1:0] 0000 0000 | 0000 0000
47H PRC TimerC programmable register 11111111 ] 1111 1111 R
48H TMCR TimerC register 0000 0000 | 0000 0000 [AAASAAAS
49H  [ccPeN CCPIM[3:0] | CCPOM[3:0] 0000 0000 | 0000 0000
4AH CCPORH CCPO High Byte data register XX XXXX | uuuu uuuu A
4BH CCPORL CCPO Low Byte data register XXXX XXXX | uuuu uuuu PR
4CH CCP1RH CCP1 High Byte data register X0 XXXX | uuuu uuuu RIS
4DH CCP1RL CCP1 Low Byte data register XXXO0X | uuuu uuuu EEEEEE
4EH  [PAsc PASF PASCF[1:0] 000... | 0.00..
4FH  |[PWMCN ENPWM | ENPFD PWMRL[1:0] 0000 ... | 0000 ...
51H PWMR PWM MSB Byte register 00 00X | uuuu uuuu EEEEEEE

I+ 5-1(a) HY11P13 EE233FK
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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 I Bit4 Bit3 Bit2 I Bit1 Bit0 A-RESET | i-RESET RIW
52H LCDCN1 ENLCD LCDPR VLCDX[1:0] LCDBF LCDBI[1:0] 0000 000. | 0000 000. WA
53H  |LCDCN2 LCDBL LCOMX[1:0] | | 000.... | o000. ... e
54H LCDO Segment SEG2@]3:0] and SEG3@][7:4] data register of LCD XXXX XXxX | uuuu uuuu IR
55H LCD1 Segment SEG4@]3:0] and SEG5@][7:4] data register of LCD XXXX XXXX | uuuu uuuu R
56H LCD2 Segment SEG6@]3:0] and SEG7@][7:4] data register of LCD XXXX XXxX | uuuu uuuu
57H LCD3 Segment SEG8@]3:0] and SEG9@][7:4] data register of LCD XXXX XXxX | uuuu uuuu
58H LCD4 Segment SEG10@[3:0] and SEG11@][7:4] data register of LCD XXXX XXxX | uuuu uuuu
59H LCD5 Segment SEG12@]3:0] and SEG13@][7:4] data register of LCD XXXX XXxx | uuuu uuuu
5AH LCD6 Segment SEG14@]3:0] and SEG15@)][7:4] data register of LCD XXXX Xxxx | uuuu uuuu
5BH LCD7 Segment SEG16@][3:0] and SEG17@)][7:4] data register of LCD XXXX XXxX | uuuu uuuu
5CH LCD8 Segment SEG18@)][3:0] and SEG19@][7:4] data register of LCD XXXX Xxxx | uuuu uuuu
5DH LCD9 Segment SEG20@)][3:0] and SEG21@)][7:4] data register of LCD XXXX XXxX | uuuu uuuu
5EH SSPCON1 SSPEN CKP CKE I SMP I SSPM<1:0> 0000 ..00 | uuuu..uu
60H SSPSTA SSPBUY | SSPOV I BF 00.....0 00.....0
61H SSPBUF SSP Receive Buffer/Transmit Register XXXX XXXX | uuuu uuuu 5
6DH PT1 PT1.7 PT1.6 PT1.5 PT1.4 PT1.3 PT1.2 PT1.1 PT1.0 XXXX XXXX | uuuu uuuu AR AR
6EH TRISC1 TC1.7 TC1.6 TC1.5 TC1.4 0000 .... 0000 .... A
6FH PT1DA DA1.2 .....0. R -
70H PT1PU PU1.7 PU1.6 PU1.5 PU1.4 PU1.3 PU1.2 PU1.1 PU1.0 |[ 0000 0000 | 0000 0000
71H PT1M1 INTEG1[1:0] INTEGO[1:0] .... 0000 .... 0000 ,
72H PT1M2 PM1.7[0] PM1.6[0] PM1.5[0] .0.0.0.. .0.0.0.. - e
74H PT2 PT2.5 PT2.4 PT2.3 PT2.2 PT2.1 PT2.0 L. XX XXXX ..uu uuuu .=
75H TRISC2 TC2.5 TC2.4 TC2.3 TC2.2 TC2.1 TC2.0 ..00 0000 | ..00 0000 .=
77H PT2PU PU2.5 PU2.4 PU2.3 PU2.2 PU2.1 PU2.0 ..00 0000 | ..00 0000 -
78H PT2M1 PM2.2[1] | PM2.2[0] .00 ... .00 ... - e
79H PT2M2 PWMTR[1]|PWMTR[O PM2.5[1] | PM2.5[0] | PM2.4[1] | PM2.4[0] || 00.. 0000 | 00.. 0000 * s
80H ~ FFH |GPRO General Purpose Register as 128Byte XXXX XXXX | uuuu uuuu FRERRR
100H~17FH |GPR1 General Purpose Register as 128Byte XxxX xxxx_| uuuu uuuu Y

©2008-2011 HYCON Technology Corp.
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Absolute maximum ratings over operating free-air temperature (unless otherwise noted)

Voltage applied at Vpp to Vs ... oo it i i et e e -0.2Vto4.0V
Voltage appliedtoany pin ........ ... .. . i e -0.2VtoVpp+0.3V
Voltage applied to RST/VPP pin .. ... . e et ae e aaae s -0.2Vto6.9V
Voltage applied to TST/PT1.3 pin ... ...t i e e aaae e ns -0.2VtoVpp+1V
Diode current at any deviceterminal . .. ..... ... .. i e e 2 mA
Storage temperature, Tstg: (unprogrammed device) .............. it -55C to 150°C
(programmed device) . .. .. .. iii i e -407C to 85C
Total power dissipation. . .. ... ... .. e e 0.5w
Maximum output current sink by any PORT1 to PORT3 /0O pin..........coiiiiiiiniiininnnns 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
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 ™ 8M
©2008-2011 HYCON Technology Corp. DS-HY11P13-V14_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 1.8 2.0 2.2 MHz
LPO | Low Power Oscillator frequency Vpp supply voltage be enable LPO 22 28 35 KHz
HAO vs. VDD LPOvs.\DD
2025 30.00
2015 29.00
o 2w
S 2000 // %27,00
1.990 3 26.00
Jizz
1978 2400
1970 I o I v o 22V 24V 26V 28V 30V 32V 34V 36V
VDD DD

Figure 6.2-1 HAO vs. VDD

Figure 6.2-2 LPO vs. VDD

HAO vs. TAGVDD=30V

1.980

LPO vs. Temperature @VDD

1.960

1940

VDD=3.6V

1

1900

=10

o700 VDD=3.0v

1860

1840

1820

VDD=2.V

A0¢ 150 150 50 450

Temperature( (|

40 H -8 5 25 4 65 85

Temperature ()

Figure 6.2-3 HAO vs. Temperature

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

Figure 6.2-4 LPO vs. Temperature

DS-HY11P13-V14_TC
Page 20



HY11P13
Embedded 18-Bit ZAADC HVC\",\"

8-Bit RISC-like Mixed Signal Microcontroller HYCON TECHNOLOGY

6.3 Supply current into VDD excluding peripherals current
Ta =25C,Vop = 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 1.2 2 mA
1
Active mode

lam2 OSC_CY = off, OSC_HAO = 2MHz, CPU_CK = 2MHz 0.32 0.55 mA
2
Active mode

lams OSC_CY = off, OSC_HAO = 2MHz, CPU_CK = 1MHz 0.18 0.3 mA
3

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

ILp2 Low Power 2 | OSC_CY = off, OSC_HAO = off, CPU_CK = LPO, Idle state 1.65 3 UuA

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.

Tamivs VDD Tav2vs VDD
450
19
400
L7 1
350
1.5
2 = 300
E 13 =
o =250
09 200
0.7 150
0.5 100
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 layq vs. VDD Figure 6.3-2 lam2 vs. VDD
Tavzvs VDD Teivs VDD
250 10
o |
200 8 r
7
~ 150 ~ 6
g ERp
=0t T
3
S0 2T
L
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 I p4 vs. VDD
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Tir2vs VDD
2.50
2.00
—~ 150 1
<€
=3
T
0.50
00 e
22 23 24 25 26 27 28 29 30 3.1 32 33 34 35 36
VDD(V)

Figure 6.3-5 |, p, vs. VDD

Tips(uA)

Iesvs VDD
0.80

0.75

0.70

0.65

060

0.55

0.50

045 T

0.40

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

Figure 6.3-6 |, p3 vs. VDD

bt with fermperature of YDD=3V

1.30

129

~128

E

=7

1.26

125 e
0 3 20 0 0 10 25 0 40 50 &

TA(C)

Figure 6.3-7 laws vs. Temperature

2.6

22

I2(uA)

2 with temperature ot VDD=3V

Iis with femperature of VDD =3V

-40 30 20 -10 0 10 25 30 40 350 60
TA(C)

Figure 6.3-9 I p3 vs. Temperature
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6.4 Port1~2
Ta = 257C,Vop = 3.0V,unless otherwise noted
Sym. Parameter Test Conditions Min. | Typ. | Max. | unit
Input voltage and Schmitt trigger and leakage current and timing
Vi High-Level input voltage 2.1
\Y,
\n Low-Level input voltage 0.9
Viys | Input Voltage hysteresis(VIH - VIL ) 0.8 \Y%
ILkg | 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 Vpp -0.3
\Y
VoL | Low-level output voltage lo.=-10mA VSS +0.3
VOH vs IOH @VDD=3V VOH vs. IOH@VDD=2.2Y
235
300 220
285 205
B 190
=270 5 =175
S255 ¢ 510 250
2.40 85¢C 1.45
1.30 85¢
225 115
210 1.00
OMA  5MA  -IOMA  -15MA 20MA 25MA  -30MA  -35MA OMA  5MA  -TOMA  -15MA -20MA  25MA -30MA  -35MA
IoH IOH

Figure 6.4-1 Voy vs. loy @VDD=3.0V

VOL vs. IOL@VDD=3.0V

Figure 6.4-2 Vo vs. loy @VDD=2.2V

= 85¢C

= 25T

0'2 /
0.0 L L

1oL

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

Figure 6.4-3 Vg vs. lo.@VDD=3.0V

©2008-2011 HYCON Technology Corp.
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VOLvs. I0L@VDD=2.2V

0.9

08
0.6 85¢

05 1 25¢
03

0.2 /
0.0 : : :

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

VoL (V)

Figure 6.4-4 Vg vs. lo.@VDD=2.2V
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6.5 Reset(Brownout, External RST pin, Low Voltage Detect)
Ta = 25C,Vop = 3.0V,unless otherwise noted

Sym. Parameter Test Conditions | Min. | Typ. | Max. unit
Pulse length needed to accepted reset internally, t4.L.vrR 2 us
BOR | Vpp Start Voltage to accepted reset internally (L>H),Vivr 1.6 1.85 2.1 \%
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 \Y
Operation current, ILvp 10 15 uA
External input voltage to compare reference voltage 1.2 V
Compare reference voltage temperature drift Ta=-40C ~85°C 100 ppm/C
Detect Vpp voltage rang by user option, Vsys VLDx[3:0]=1110b 3.3
Detect Vpp voltage rang by user option, Vsys VLDx[3:0]=1101b 3.2
Detect Vpp voltage rang by user option, Vsys VLDx[3:0]=1100b 3.1
Detect Vpp voltage rang by user option, Vsys VLDx[3:0]=1011b 3.0
Detect Vpp voltage rang by user option, Vsys VLDx[3:0]=1010b 2.9
LVD Detect Vpp voltage rang by user option, Vsys VLDx[3:0]=1001b 2.8
Detect Vpp voltage rang by user option, Vsys VLDx[3:0]=1000b 2.7
Detect Vpp voltage rang by user option, Vsys VLDx[3:0]1=0111b 2.6 Y
Detect Vpp voltage rang by user option, Vsys VLDx[3:0]=0110b 2.5
Detect Vpp voltage rang by user option, Vsys VLDx[3:0]1=0101b 2.4
Detect Vpp voltage rang by user option, Vsys VLDx[3:0]=0100b 2.3
Detect Vpp voltage rang by user option, Vsys VLDx[3:0]=0011b 2.2
Detect Vpp voltage rang by user option, Vsys VLDx[3:0]=0010b 21
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-HY11P13-V14_TC
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“ I | I I “ } I } }
| | I | | 1 | |
| | 1 | | | | |
b i | 1 : 1 |
XH‘NS-L\/\} | | Vrst=VDD : i i :
Lot N o\ o
T N vel |\ [ e
po i ‘ =0.3xVDD|] % i ;
a NI ey A
| | I | ol | | | | g
i 43 E&STq %i i&LVR i i Hi EFTd RST ﬁl }@s{‘ i
| [ n | | H 1 } 1
| [ 1 | | \} } } }
oceur L n oceur] i 3‘ n |
g | g 1 ! 1 |
Resetstage| £ | | | g Reset state ! ! ! !
no osour—S 11 | L5 - no occurl— . - - -
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
> 198
E 196
o 194
© VLR Release Voltage
$ 1
2;1.90
=188
= 186
2 184
o 18 VLVR Voliage
2 1 s
40T -35C -15C 5C 25 45C 65C 85T
TA
Figure6.5-3 LVR vs. Temperature
©2008-2011 HYCON Technology Corp. DS-HY11P13-V14_TC
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6.6 Power System
Ta =25C,Vop = 3.0V,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
VDDA operation current, lyppa 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 2.9 \
Select VDDA output voltage
VDDAX][1:0]=10b 2.6 V
VDDAX][1:0]=11b 2.4 V
VDDA IL= 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=-40"C~85C 50 ppm/C
Voo Voltage drift IL=0.1mA Vpp=2.5V~3.6V 0.2 %IV
ACM operation current, Iacm IL =0mA 20 uA
Output voltage ,Vacm ENACMI[0]=1 IL = OuA 1.0 \%
ACM Output voltage with Load I. = +200uA 0.98 1.02 Vacm
Temperature drift ENACM[0]=1, Ta=-40"C~85C 50 ppm/C
VDDA Voltage drift I. = 10uA 100 uviv
VDDA : Adjust Voltage Regulator
ACM : Analog Common Mode Voltage
23500 VDDA@2.4V with VDD 239 VDDA@2.4 with VDD
23895 2.388
2.3890
23865 238
_ 23880 2.384
= 23875 =
23870 ;zzzz \/‘/\/ﬂw\
223865 22
23860 10]mA 2378
2.3855
23550 | 2376
23845 2374
23840 2372
36V 35V 34V 33V 3N 3V 30V 29V 28V 2N 26V 25V 36V 35V 34V 3V 3N 3V O30V 29V 28V 27V 24V
VDD(V) vDDY)
Figure6.6-1 VDDA I.=0.1mA vs. VDD Figure6.6-2 VDDA I.=10mA vs. VDD
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VDDA with femperature

2.3910

2.3900

VDD=3.0V

2.3890

2.3880

=2.3870

Bb=25

523860

£2.3850

2.3840

2.3830

2.3820

2.3810

40 3% 15 b 25 45 65

TA(C)

85

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

2.3880
2.3860
2.3840
2.3820

_2.3800

=
<

o
=)
>

2.3780
2.3760
2.3740
2.3720
2.3700
2.3680
2.3660

VDDA with femperature
[.=10mA
VDD=3.0v
VDD=2.6V
40 35 .15 5 25 45 85 85
TA(C)

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

ACM Load with VDDA

0.992

IL=200uA

0.992

0.991
— 0991
=

-V

= 0.990
O

IL=-200uA

< 0.990

0.989
0.989

0.988

2.4 2.6 2.9 3.3
Internal VDDA(V)

ACM (V)

1.010

1.005

1.000

0.995

0.990

0.985

0.980

ACM vs. VDD with temperature @VDDA=2.4V

—VDD=3.6V
VDD=2.5V |

IL=100A

-20 0 20 40
TA (C)

60 80 100

Figure6.6-5 ACM Load vs. VDDA
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Figure6.6-6 ACM vs. Temperature
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6.7 LCD
Ta =25C,Vop = 3.0V, Cyicp =4.7uF ,unless otherwise noted.
Sym. Parameter Test Conditions Min. | Typ. | Max. | unit
Operation supply current without LCDPR[0]=1 Vpp = 2.2V
ILCD 10 uA
output buffer.(all segment turn on) Vpp = 3.0V
Supply Voltage at VLCD pin LCDPR[0]=0 2.2 3.6 \%
Vpp = 2.2V, VLCDX[1:0]=11b | 2.295 2.55 2.805
VLCD | Embedded Charge Pump output LCDPR[0]=1, VLCDX[1:0]=10b | 2.52 238 3.08
\Y
voltage at VLCD pin Cvicp =4.7uF VLCDX[1:0]=01b | 2.745 3.05 3.355
VLCDX[1:0]=00b 2.97 3.3 3.63
Zico Output impedance with LCD buffer fLep =128Hz,VLCD=3.05V 10 kQ
VLCD Start Time VLCDvs. VDD
142 -
120 VDD=2.2V 3.08
102 | o3
T g 2 3.02
\ff 6 § 2.99
g >
ool VDD=3.0V 2.96
2,93
2 VDD=3.6V 2.90 ‘
2 L
2.55 2.8 3.05 33 q,rﬁ f\,‘?‘A q,é q,(~§ 'b-§ 'bfﬁ %VA 'bé
VLCD(V) VDD(V)
Figure6.7-1 LCD start time Figure6.7-2 VLCD vs. VDD
VLCD vs. Load VLCD vs. Load
¥ VDD=22V 35 VDD=30V
31 ’ 33
S| S27
=25 | =5
2.3 23 -
21 2.1 —
0 20 30 40 5 60 70 80 90 100 125 150 175 200 225 250 275 300 325 350
I (uA) 1.(UA)
Figure6.7-3 VLCD vs. | @VDD=2.2V Figure6.7-4 VLCD vs. | @VDD=3.0V
©2008-2011 HYCON Technology Corp. DS-HY11P13-V14_TC
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Ta = 25T ,Vpp = 3.0V, VDDA=2.4V,unless otherwise noted

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

Temperature(°C )

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

Figure6.8-1 LNOP Offset Temperature

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
Vinop | Supply voltage at VDDA ENVDDA[0]=0 24 3.6 \
lLnoP Operation supply current OPM[1:0]=xxb 200 UuA
Input offset voltage without chopper. OPM[1:0]=1xb -2 2 mV
Input offset voltage with chopper OPM[1:0]=0xb 20 uVv
Vos.op
OPM[1:0]=00b 0.1
Input offset voltage temperature drift. Ta=-40°C~85T uv/'c
OPM[1:0]=10 2
Vo=1.2V, IL=+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 Vv
CMRR | Common-mode rejection ratio OPM[1:0]=xxb 90 dB
LNOP offset vs Temperature
< 019 .
= no chopper
% 0490 VDDA=2.4V PP
S 0.185
s VDDA=3.3V S\
2 0180 S
£ 0175
S 0170 |
=z
= 0.165
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6.9 SD18,Power Supply and recommended operating conditions
Ta =257 ,Vop = 3.0V, VDDA=2.4V,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. | unit
Vspig | Supply Voltage at VDDA ENVDDA[0]=0 24 3.6 \Y
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 ENADCI0]=1 GAIN =4,
I'sb1s 150 uA
without PGA INBUF[0]=0,VRBUF[0]=1 | ADC_CK=250KHz
ENADCJ[0]=1

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

6.9.1 PGA,Power Supply and recommended operating conditions
Ta =25T,Vop = 3.0V, VDDA=2.4V,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. | unit
Vpca | Supply Voltage at VDDA | ENVDDA[0]=0 2.4 3.6 v

| pca Operation supply current PGAGN[1:0]=<01>or<1x> 320 uA
Gpga | Gain temperature drift Ta=-40C~ 85T GAIN=128 5 ppm/C

6.9.2 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~
Gspi1s 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

Eos voltage range with Chopper and AVR=0.9V Gain=2 1
Buffer(INBUF,VRBUF) without PGA | DCSET[2:0]=<000> .
Offset error of Full Scale Rang input | *AAl is  external PFSR
voltage range with Chopper without | short Gain=2 1
PGA and Buffer(INBUF,VRBUF)
©2008-2011 HYCON Technology Corp. DS-HY11P13-V14_TC
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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).
Ven=0.7V to 1.7V, Vsi=0V,
90
Vyr=1.0V,without PGA GAIN=1
CMsp1g | Common-mode rejection dB
Ven=0.7V to 1.7V, Vsi=0V,
75
Vvr=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
Vs|=1 .2V,Vs|_=1 2V,
PGA=8
SD18 Offset Drfit vs. Temperature SD18 Offset Drfit vs. Temperature
5 0.0
0 e -0.5
-1.0
S s 3 18
g -10 % —2:5
-3.0
<3
-20 45
25 -5.0
-40°C  20°C  0C 20C 40°C 60°C 80C -40C -20C  0C 20C 40C 60T 80C
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
Figure6.9-1(a) SD18 Offset Temperature drift Figure6.9-1(b) SD18 Offset Temperature drift
SD18 Offset Drfit vs. Temperature SD18 Gain Drfit vs. Temperature
1 0.03%
0.5 — 0.02%
— |
2 o R £ 001%
% -0.5 (% 0.00% ‘ ‘ e P
g g -001% | \\
1.5 -0.02%
2 -0.03%
-40°C -20C 0C 20C 40C 60C 80C -40°C -20C 0C 20C 40C 60C 80C
TA  Gain=128, Sl and VR buffer off TA Gain=1, Sl and VR buffer off
VIN short to ACM ASI=300mV, AVR=0.9V
AVR=1.2V, VDDA=2.4V VDDA=2.4V
Figure6.9-1(c) SD18 Offset Temperature drift Figure6.9-2(a) SD18 Gain drift with temperature
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SD18 Gain Drfit vs. Temperature

0.03%

0.02%

0.01%

0.00%

-0.01%

A/D Gain Dirift

-0.02%

-0.03%
-40°C -20C  0C
TA

20°C 40T

60°C 80T

Gain=16, Sl and VR buffer off
ASI=37.5mV, AVR=0.9V

VDDA=2.4V

Figure6.9-2(b) SD18 Gain drift with temperature

©2008-2011 HYCON Technology Corp.
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0.03%
0.02%
0.01%
0.00%

A/D Gain Dirift

-0.01%
-0.02%
-0.03%

SD18 Gain Drfit vs. Temperature

-40°C

-20°C

0T

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

Figure6.9-2(c) SD18 Gain drift with temperature
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Ta = 25T ,Vpp = 3.0V, VDDA=2.4V,unless otherwise noted

Figure6.9-3 TPS output voltage vs. temperature drift

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

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
TCs Sensor temperature drift AVR=2.4V,VRGN[0]=1, 178 uVv/c
KT Absolute Temperature Scale 0°K INBUF[0]=1 -289 T

TCgrr | One point calibrate error temperature Calibration at 25°C of -40°C~85C *2 T
TPS Voltage vs. Temperature
0 —
60 P— ——
— ///56/://
=~ 4}
£ 30
= 2%
16
6
45300 <150 15 30 45 60 75 90
TA(C)
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6.9.4 SD18 Noise Performance
Ta=25C,Vpp = 3.0V, VDDA=2.4V,unless otherwise noted
HY11P13 £t#%¥J SD18 {2t T =XV A FRIE - Table6.9-4(a), Table6.9-4(b) 34184
BURY IR ZREE Gain, Output rate, REImFZ AMAZERFRCR o BIEUREEZETN 0
AFSRAEE » 2SERR 1.2V Btk 1024 ZF2EH| -

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 () Output rate(HZ) 977 | 488 | 244 | 122 | 61 31 15 8
Gain | =| PGA | x| ADGN
2400 025 1= 1 025 | 163 | 174 | 179 | 185 | 190 | 195 | 200 | 20.4
£2160 05 §=i 1 1xi 05 | 163 | 173 § 179 1 184 1 189 § 194 1 198 | 20.2
1080 1 =t Txt 4 (62 1172 1478 1183 1 188 | 193 f 19.7 ! 201
1540 2 d=1 1 ixi 2 [16471171 1476 1 182 | 187 1 192 1 196 | 20.0
270 4 =11 Ixi 4 160 1169 475 1 180 1 185 | 189 | 194 1 19.8
135 8 1=t 1 1xt 8 | 159 ! 166 § 472 | 177 1 182 ! 187 & 192 | 19.6
168 16 1=1 1 ix} 16 | 156 | 163 | 16.8 | 173 | 177 1 183 | 188 | 193
34 32 i=i 2 ixi 16 | 148 | 153 | 1569 | 164 1 169 § 174 1 178 | 18.3
17 64 1=t 4 ixi 16 | 145 | 150 | 155 | 16.0 | 165 § 17.0 & 175 | 18.0
+8 128 1=1 8 1x: 16 | 140 | 146 | 151 1 156 | 160 | 166 | 17.0 | 175

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

Table6.9-4(a) SD18 ENOB Table

RMS Noise(uV) with OSR/GAIN at A/D Clock=250Khz, VDDA=2.4V, VREF=1.2V
. OSR 256 512 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 0.25 : = 1 0.25 |121.08 1 57.40 : 38.74 1 26.66 | 18.39 ! 13.21 | 9.49 6.98
+2160 05 i= 1 xi 0.5 |]61.63 129.23 i 19.21 i1 13.51 i 9.78 7.02 5.12 3.91
+1080 1 = 1 x 1 32.21 1 15.70 } 10.25 | 7.31 5.19 3.77 2.80 213
540 2 = 1 x 2 16.59 | 8.54 5.91 4.06 2.86 2.06 1.48 1.12
270 4 = 1 x 4 9.00 4.84 3.33 2.37 1.67 1.19 0.87 0.65
*135 8 = 1 x 8 5.04 2.97 2.02 1.44 1.01 0.73 0.51 0.39
+68 16 1= 1 x1 16 3.03 1.84 1.29 0.92 0.70 0.46 0.33 0.24
+34 32 1= 2 xi 16 2.61 1.81 1.27 0.89 0.62 0.45 0.32 0.23
17 64 = 4 xi 16 1.66 1.13 0.80 0.56 0.41 0.29 0.20 0.14
+8 128 | = 8 x! 16 1.13 0.77 0.55 0.38 0.28 0.19 0.14 0.10
Table6.9-4(b) SD18 RMS Noise Table
T©2008-2011 HYCON Technology Corp. ___________________________ DSHY1P13Vi4TC
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The RMS noise are referred to the input. The Effective Number of Bits (ENOB(RMS
Bit)) is defined as:

In( FSR j

(2 x VREF x \/%f(ADO[k]- Average ) J

k=1

RMS Noise =

223
Where FSR (Full- Scale Range) = 2 x VREF/Gain.
1024
> (ADO[k])
Average = &1
1024
RMS Noise Diagram RMS Noise Diagram
450 3
Gain=1 Gain=1
400 T Output rate ~ 8sps Output rate ~ 8sps ‘ |

Output Code (LSB)
o

-3 -2 -1 0 1 2 3 1 201 401 601 801 1001

Output Code (LSB) Time (reading number)
LSB base on 20-bit output LSB base on 20-bit output
Figure6.9-4(a) RMS Noise Diagram Figure6.9-4(b) Output Code Diagram
RMS Noise Diagram RMS Noise Diagram
350 5
Gain=128 Gain=128
300 | Outputrate ~8sps 4 Output rate ~ 8sps
3l
250 @ oo [ || 1] IIIIIIIII‘II HI
g 3, M T E
£ 200 ©
= °
§ 0
8 150 E 1
=1
100 o -2
3
50 I II I
4
0 5
-5 -4 -3 -2 -1 0 1 2 3 4 5 1 201 401 601 801 1001
Output Code (LSB) Time (reading number)
LSB base on 18-bit output LSB base on 18-bit output
Figure6.9-4(c) RMS Noise Diagram Figure6.9-4(d) Output Code Diagram
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7. EIEEHA

SRR | BN | WESE | @E | w8
TEEZ' | aEsn | Sk | MSL®
- T mnsR | WR: | MR | BE | 88

HY11P13-D000 Die - D 000 000 - 100 Green®
HY11P13-L064 LQFP 64 L 064 000 Tray 160 Green* | MsL-3
HY11P13-LS64 LQFP 64 L S64 000 Tray 250 Green* | MsL-3

' EREH - HRBANERSR - BRNSRE (a5 [ BER | RASIERE)
g - MR ZIEIR R FF R ARV NSRS 008 » HEENERERHATLE - 8l
& 554 HY11P13-D000-008
BN - MR E R B A FRENISNEEREEENEREEHFTEE - AITERER
HY11P13-D000
fan - ,UEU SRR REIIBNZEARBEENER SIS LQFP64 (10x10)Hj
» BINEE @B/ HY11P13-L064 » HEL Tray £5 @ BIFR FERBN »
#%%Upfﬁﬁﬂj S BRIV Tray
Ban - ,D\Eﬂﬁﬂi = IR AR FBEREEVIZTNISARERS 009 MEKNERETIEH LQFP64
(7x7) EIJ'F%.%%?% HY11P13-LS64-009 » L Tray H& » BT
“E'%S*# EIFRIEIREE RTINS Tray
? RNIERE
“001"~"999" 731EHE RSN\ B IEIRFRFEAVIE TS HRGE - MZEE R/ NELLS -
*MSL:
RE BRI FER{RIKIE IPC/JEDEC J-STD-020 BRSNS DR » WEE
IPC/JEDEC J-STD-033 FUIEEZIE ~ B5< ~ iEimEa(Er -
* Green (RoHS & no CI/Br):
HYCON EfRE %A Green Product » 58 RoHS 1ESARENZERE(Br/CI<0.1%)
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8. HRANEHA
8.1 LQFP64(L064)

D
D1
64 | 49
pananananananong gl |
| ’ I, 4 <
i— — LR[00 {0 R\
= o | =1 m L
— —
— —] b e
| s— | —
[ =— —
—]| /™ ARy — —
E\/_—_+_—_\/=_LIJ L
— —
—] ] —
— —
= | —
—_— —
— L =
166 =%
u”””"”yz VARIATIONS (ALL DIMENSIONS SHOWN IN MM)
SYMBOLS MIN. NOM. MAX.
A = = 1.60
Al 0.05 = 0:18
AZ 1.35 1.40 1.45
b 0.17 0.22 0.27
cl 0.09 - 0.16
D 11.75 12.00 12.25
D1 9.90 10.00 10.10
E 11.75 12.00 12.25
E1 9.90 10.00 10.10
e 0.50 BSC
L 045 [ 060 | 075
L1 1.00 REF
GAGE PLAN = S
SEATING PLANE g o9 REF
Al 5.0° REF
G2 12" REF
63 12° REF
R1 0.16 REF
R2 0.15 REF
JEDEC MS-026 compliant
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8.2 LQFP64(LS64)

LAL000000000T
gHo | @
IO
[ 1 LI
; i H A 9
[7S[0.05 / H e b b

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

HYGON

HYCON TECHNOLOGY

VARIATIONS (ALL DIMENSIONS SHOWN IN MM)

SYMBOLS | MIN. NOM. | MAX.
A — — 1.60
AT 0.05 - 0.15
A2 1.35 140 | 1.45
b 013 | 018 | 023

0.09 - 0.20
D 9.00 BSC
D1 7.00 BSC
e 0.40 BSC
9.00 BSC
E 7.00 BSC
045 | o060 | 075
L1 1.00 REF
B o | 35 | 7

DETAIL "A”

JEDEC MS-026 compliant
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9. {EETECER

PAUMEM A Z R BRI - MiERAN SRS A N L it ) -

[ITES
V01
V02
V03
V04

V05

V06

Vo7

V08

V09

V10

V11

V12
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ALL
ALL
ALL
30
32
4
6,8
26
27
6~7
8~13
24~25
28~30
15~16

9~11
24~25

9~13
15
25
32~33
4
10
11
18
34
4
15
27
35
37
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(251 7 =80 : BRHPXEAEREBIUENS
I8 8.2 0 s HEETECER
257 68 {EsR% 67 EiETS » FFRREIECY
XFAFEEN
Input offset voltage temperature drift. AR1& 1S
1270 GspigTemperature Drift PNEERBH
B ES
TﬁﬁﬁP\Jé
IS ES
IS ES

TR
IEAEBENE
0SS
THIERIN
BEIRRAAE - MIBR 1/2bias F7E3
INEE 3 NERAB
1Z5]FERERRE » 1800 RST By RC &K
#2790 SD18 Network E58f
{Z5] Power System j@RIHARX
1= SD18 Noise Performance Z&f
B 1 FFRNE
tE 3-2 NE

tE 3-3 T

ot 6.BERIFIEARR
o RMS Noise Diagram
CEIN

oN[E 4-2 INH/INL
#{E LCD EimiRs
IBINEIE&EH
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V13 14 1EcFEEE T EMERIERRIBE IR
35 IR ESES
V14 16 #2791 Low Noise OPAMP Network

©2008-2011 HYCON Technology Corp. DS-HY11P13-V14_TC
www.hycontek.com Page 40



