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36 | PT25 /0 S | EfumA/EiL
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4. TDEEELM
4.1 PRERTSEEE

XTI XTO VDD VSS PTn.x/BZ
;e- [(Jeeefleee{flecsncascasccccnaccna(hecaccccnccccccan :
[}
» [}
) Data H
’ RC '
. Memory PORT ’
L]
! O?ﬁ:‘g;or (STK : 6L) T”\iER (PT1 - PT2) :
’ (SP : 128B) (B2) ’
H (LPO) ) )
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» L]
» L]
! COMx
: Program ]
: Memory ,SOZ% Watch Dog "1-513 SEGx
! (OTP : 2KW) :
VLCD
; v
» 2
' RESET SD18 '
H (BOR) Low Voltage (PGA) Power '
] (STACK) Detect (X AAD) Svstem H
’ (woT) (LVD) (Network) yi '
: (RST) (Temp.senor) :
: '
S S S MU e diened
RST LVDIN Alx VDDA ACM

Power Pad [D] Digital Pad Analog Pad Common 1/O Pad

4-1 HY11P12 RETSIRE
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APD-COREO003-Vxx HO08B {g5:RAEE
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4.3 SD18 Network
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5. BIFERSIR
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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 | 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 RS
05H INDF1 Contents of FSR1 to address data memory value of FSRO not changed N/A N/A KRR
10H FSROL Indirect Data Memory Address Pointer 0 Low Byte,FSRO[7:0] XXXX XXXX | uuuu uuuu T
12H FSR1L Indirect Data Memory Address Pointer 1 Low Byte, FSR1[7:0] XXXX XXxX | uuuu uuuu R
18H STKPTR STKFL | STKUN | STKOV STKPRT[2:0] 000. .000 | 000..000 r,rw0,rw0,- -,r,r,r
1AH |PCLATH pciop | perar | perel || ... .000 | ... 000
1BH PCLATL PC Low Byte for PC<7:0> 0000 0000 | 0000 0000 Y
23H INTE1 GIE ADCIE TMAIE | WDTIE E1IE EOIE 00.. 0000 | 00.. 0000 *
26H INTF1 ADCIF TMAIF | WDTIF E1IF EOIF .0.. 0000 .0.. 0000 S
29H WREG Working Register XXX XXXX | uuuu uuuu R
2BH__|STATUS c z oXoX ] U
2CH PSTATUS PD TO IDLEB BOR SKERR 000d .0.. uduu .d.. rw0,rw0,rw0,rw0 -,rw0,-,-
2DH LVDCN LVDFG LVD LVDON VLDX[3:0] .000 0000 | .000 uuuu A
30H PWRCN ENVDDA VDDAX[1:0] ENACM 0000 .... 0000 .... U
31H MCKCN1 ADCS[2:0] ADCCK | XTHSP | XTSP ENXT | ENHAO |[ 0000 0001 | 0000 0001 R
32H  |MCKCN2 | | Lsck | Hsck HSS[1:0] CPUCK[1:0] ..00 0000 | ..00 0000 S
33H  [MCKCN3 LCDS[2:0] PERCK | BZS[2:0] 000. 0000 | 000. 0000
39H ADCRH ADC conversion memory HighByte XXX XXXX | uuuu uuuu AAASAAAS
3AH |ADCRM ADC conversion memory Middle Byte XXXX XXXX | uuuu uuuu [AAASAASS
3BH ADCRL ADC conversion memory Low Byte XXXX XXXX | uuuu uuuu (AR
3CH ADCCN1 ENADC | ENHIGN| ENCHP PGAGN[1:0] ADGN[2:0] 0000 0000 | 0000 0000 Y
3DH ADCCN2 INBUF | VRBUF | VREGN DCSETI[2:0] ..00 0000 | ..00 0000 B
3EH |ADCCN3 OSR[2:0] 000..... | o000.....
3FH AINET1 INH[2:0] INL[2:0] INIS 0000 000. | 0000 000. R
40H AINET2 VRH[1:0] INX[1:0] VRL[1:0] .000 000. | .000 000. = -
41H TMACN ENTMA | TMACK | TMAS[1:0] I ENWDT WDTS[2:0] 0000 0000 | 0000 0000 A
42H TMAR TimerA data register XXX XXXX | uuuu uuuu [AAASAANS
52H LCDCN1 ENLCD | LCDPR | VLCDX[1:0] LCDBF LCDBI[1:0] 0000 000. | 0000 000. -
53H  |LCDCN2 LCDBL | LCDMX[1:0] | | 000.... | 000....
54H LCDO Segment SEG2@[3:0] and SEG3@[7:4] data register of LCD XXXX XXXX | uuuu uuuu R
55H LCD1 Segment SEG4@]3:0] and SEG5@)][7:4] data register of LCD XXX XXXX | uuuu uuuu Y
56H LCD2 Segment SEG6@]3:0] and SEG7@][7:4] data register of LCD XXXX XXxx | uuuu uuuu KORK KRR KX
57H LCD3 Segment SEG8@[3:0] and SEGO@[7:4] data register of LCD XXXX XXXX | uuuu uuuu R
58H LCD4 Segment SEG10@[3:0] and SEG11@][7:4] data register of LCD XXXX XXXX | uuuu uuuu Y
59H LCD5 Segment SEG12@[3:0] and SEG13@[7:4] data register of LCD XXXX XXXX | uuuu uuuu R
6DH PT1 PT1.7 PT1.6 PT1.5 PT1.4 PT1.3 PT1.2 PT1.1 PT1.0 || xxxx xxxx | uuuu uuuu A AAAS
6EH TRISC1 TC1.7 TC1.6 TC1.5 TC1.4 0000 .... 0000 .... S
6FH PT1DA DA1.2 ... .0.. .....0. i
70H PT1PU PU1.7 PU1.6 PU1.5 PU1.4 PU1.3 PU1.2 PU1.1 PU1.0 || 0000 0000 | 0000 0000 R
71H PT1M1 INTEG1[1:0] INTEGO[1:0] .... 0000 .... 0000 =
72H PT1M2 PM1.7[0] 0. ... 0. ... S
74H PT2 PT2.5 PT2.4 PT2.3 PT2.2 PT2.1 PT2.0 LXXXXXX | ..uu uuuu B
75H TRISC2 TC2.5 TC2.4 TC2.3 TC2.2 TC2.1 TC2.0 || ..00 0000 | ..00 0000 P
77H PT2PU PU2.5 | PU24 | PU23 | PU2.2 | PU21 PU2.0 || ..00 0000 | ..00 0000 9B b0 o

80H ~ FFH|GPRO General Purpose Register as 128Byte XXXX XXXX | uuuu uuuu IR
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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 applied toany pin ....... ... i e -0.2VtoVpp+0.3V
Voltage applied to RST/VPP pin ... ... . e et ae e aaae s -0.2Vto 6.9V
Voltage applied to TST/PT1.3 pin ......... ... . (i i -02VtoVpp+1V
Diode current at any deviceterminal . ....... ... .. i e e 2 mA
Storage temperature, Tstg: (unprogrammed device) ............ .o iiiiminennn. -55°C to 150°C

(programmed device) . . ... ..ottt e -40°C to 85C
Total power dissipation. . . ... ... .. . e 0.5w
Maximum output current sink by any PORT1 to PORT3 /0O pin..........coiiiiiiiiiinnnnnns 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-HY11P12-V15_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
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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
lam1 | Activemode 1 | OSC_CY = 8MHz, OSC_HAO = off, CPU_CK = 8MHz 1 2 mA
lamz | Activemode 2 | OSC_CY = off, OSC_HAO = 2MHz, CPU_CK = 2MHz 0.28 0.55 mA
lams | Activemode 3 | OSC_CY = off, OSC_HAO = 2MHz, CPU_CK = 1MHz 0.165 0.3 mA
l.p1 | Low Power 1 OSC_CY = 32768Hz, OSC_HAO = off, CPU_CK = 16384Hz 7 12 uA
lp2 | 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.

Tamivs VDD Tam2vs VDD
450
19
40
L7 1
350
15
2 = 300
E 1.3 E
o =050
09 200
07 150
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) VDIX(V)
Figure 6.3-1 layq vs. VDD Figure 6.3-2 lam2 vs. VDD
Tavzvs VDD Teivs VDD
250 10
o L
20 8 f
7
2 150 2 6
=0t =
3
50 f 2 f
L
0 0
22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 2023 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
©2008-2011 HYCON Technology Corp. DS-HY11P12-V15_TC
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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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Figure 6.3-8 I p, 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

DS-HY11P12-V15_TC
Page22



HY11P12
Embedded 18-Bit ZAADC HVC\",\"

8-Bit RISC-like Mixed Signal Microcontroller HYCON TECHNOLOGY

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 \%
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-HY11P12-V15_TC
www.hycontek.com Page23
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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-HY11P12-V15_TC
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Ta =25C,Vop = 3.0V,unless otherwise noted

2.3860

2378

2.385
23850
23845

2376
2374

2.3840

VDY)

3.6V 3.5V 34V 33V 32V 31V 30V 29V 28V 2V 2.6V 2.5V

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~85T 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 I. = 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 < i=10mA
22,3865 T S 2380 \/‘/\/ﬁ

2372

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

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

36V 35V 34V 33V 3V 30V 30V 29V 28V 2V 26V
VD)

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

©2008-2011 HYCON Technology Corp.
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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 fLeo =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-HY11P12-V15_TC
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6.8 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

6.8.1 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

6.8.2 SD18,performanceII (fSSD18=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~
GSD18 Gain 1~x16 (INBUF[0]=0b,) 2 ppm/C
INBUF[0]=0b,VRBUF[0]=1b 85C

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 short PFSR
voltage range with Chopper without Gain=2 1
PGA and Buffer(INBUF,VRBUF)
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GAIN=1 2
Offset temperature drift with
GAIN=2 1
chopper without PGA and Buffer
GAIN=4 0.5
(INBUF,VRBUF).
GAIN=16 0.15
GAIN=1 2 uv/i'c
Offset temperature drift with chopper and Buffer
GAIN=2 1
(INBUF,VRBUF) without PGA.
GAIN=4 0.5
Offset temperature drift with chopper without Buffer
GAIN=128 0.02
(INBUF,VRBUF).
Vem=0.7Vto 1.7V, Vgi=0V,
90
Vyr=1.0V,without PGA GAIN=1
CMsp1g | Common-mode rejection dB
Vem=0.7Vto 1.7V, Vgi=0V,
75
Vyr=1.0V, without PGA GAIN=16
GAIN=1
VDDA=3.0V,AVDDA=+100mV, PGA=off
PSRR DC power supply rejection 75 dB
V\/R=1 .OV, Vs|=1 .2V,Vs|.=1 2V, GAIN=16
PGA=8
SD18 Offset Drfit vs. Temperature SD18 Offset Drfit vs. Temperature
5 0.0
0 e -05
-1.0
g -10 % —2:5
g 30
g -15 g 35
-4.0
20 45
25 -5.0
40°C -20°C  O0°C 20°C 40°C 60C 80C -40C -20C 0C 20C 40C 60C 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
Figure6.8-1(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%
~—
S o P e £ o001% f /\
% 0.5 § 0.00% ‘ e
g g -001% | I
-1.5 -0.02%
2 -0.03%
-40C -20TC oC 20°C 40C 60C 80T -40°C -200C 0°C 20°C 40C 60C 80T
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
Figure6.8-1(c) SD18 Offset Temperature drift Figure6.8-2(a) SD18 Gain drift with temperature
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SD18 Gain Drfit vs. Temperature

0.03%

0.02%

0.01%

0.00% P P

-0.01%

A/D Gain Dirift

-0.02%

-0.03%
-40°C -20C  0C 20C 40T

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

60°C 80T

VDDA=2.4V

Figure6.8-2(b) SD18 Gain drift with temperature

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

0.03%
0.02%
0.01%
0.00%

A/D Gain Drift

-0.01%
-0.02%
-0.03%

SD18 Gain Drfit vs. Temperature

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

ASI=4.6875mV, AVR=0.9V

VDDA=2.4V/|

Figure6.8-2(c) SD18 Gain drift with temperature
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Ta = 25T ,Vpp = 3.0V, VDDA=2.4V,unless otherwise noted

Figure6.8-3 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— ——
— ///5‘6/://
=~ 4}
£ 30
= 2%
16
6
45300 <150 15 30 45 60 75 90
TA(C)
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6.8.4 SD18 Noise Performance
Ta=25C,Vpp = 3.0V, VDDA=2.4V,unless otherwise noted
HY11P12 £t¥ SD18 g s EZRVE A AR - Table6.8-4(a), Table6.8-4(b) 1|5
BURY IR ZREE Gain, Output rate, REImFZ AMAZERFRCR o BIEUREEZETN 0
AFSRARES - 23 EEB® 1.2V Bk 1024 FEx] o

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 ! =! PGA | x! ADGN
2400 025 =1 1 ix| 025|163 | 174 | 179 | 185 | 190 | 195 | 200 | 204
£2160 0.5 1 Tx! 05 | 163 | 173 1 17.9 1 184 | 189 | 194 1 198 | 202
£1080 1 1 %t 1 162 1172 1 47.8 1 183 ! 188 ! 193 1 19.7 t 20.1
+540 2 1 0%l 2 161 1174 1176 1 182 | 187 | 192 | 196 § 200
270 4 1 Tx! 4 |160 1169 | 175 1 180 | 185 | 189 | 194 | 198
135 8 1 %1 8 | 159 1 166 § 17.2 + 177 1 182 1 187 ! 192 | 196
168 16 1 T%i 16 | 156 | 163 | 16.8 + 173 | 17.7 | 183 | 188 | 193
+34 32 2 Txi 16 [148 | 153 | 159 | 164 | 169 | 174 | 17.8 | 18.3
17 64 1=! 4 ixi 16 | 145 ! 150 ! 155 1 16.0 t 165 & 17.0 { 175 | 18.0
+8 128 |={ 8 ixi 16 | 140 | 146 | 151 | 156 | 16.0 | 16.6 | 170 | 175

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

Table6.8-4(a) SD18 ENOB Table

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 116384 : 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 x1 0.25 |121.08 15740 1 38.74 1 26.66 ! 18.39 1 13.21 1 9.49 6.98
+2160 0.5 1 xi 05 |61.63 129.23 i19.21 1 13.51 i 9.78 7.02 512 3.91
+1080 1 1 x 1 32.21 115.70 } 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
168 16 1 x! 16 3.03 1.84 1.29 0.92 0.70 0.46 0.33 0.24

34 32 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 xi 16 1.13 0.77 0.55 0.38 0.28 0.19 0.14 0.10

Table6.8-4(b) SD18 RMS Noise Table
©2008-2011 HYCON Technology Corp. DS-HY11P12-V15_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( FSR j
1024
2x VREF x \/Z(ADO[k]- Average )
RMS Noise = “ 2
Where FSR (Full- Scale Range) = 2 x VREF/Gain.
1024
> (ADO[k))
Average =+
1024
RMS Noise Diagram RMS Noise Diagram
450 3
Gain=1 Gain=1

400 Output rate ~ 8sps

Output rate ~ 8sps

Occurrence

Output Code (LSB)
o

-2 T T LILLLEL L T T
-3
-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
Figure6.8-4(a) RMS Noise Diagram Figure6.8-4(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 [ || Il IIIIIIIII‘II HI
g 3 M T E
€ 200 ¢ 3!
°
5 g0
8 150 < 4
o =3
100 | 3 -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
Figure6.8-4(c) RMS Noise Diagram Figure6.8-4(d) Output Code Diagram
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7. STEEM

AERN | BB | WESE | @E | w8
TEEZ' | aEsn | Sk | MSL®
- T mnsR | WR: | MR | BE | 8

HY11P12-D000 Die - D 000 000 - 200 Green”

HY11P12-L044 LQFP 44 L 044 000 Tray 160 Green* | MsL-3
HY11P12-L048 LQFP 48 L 048 000 Tray 250 Green* | MsL-3
HY11P12-N048 QFN 48 N 048 000 Tape & Reel 3000 Green* | MsL-3

' EREH - HRIANERSR - BRNSRE (a5 [ BER | RSIERE)
BFan - MR\ FIERRFFRRENEISRIE S 008 - BEENEMREEHTLE - H
TEHREA HY11P12-D000-008
Fan - FBRERENFEABNEAREEENERERARLE - BITERER
HY11P12-D000
Ban - IMpERE A FIEIIEHZEEFEEENERETIFR A LQFP44 HE » BT
EmEsm HY11P12-L044 » BELL Tray HE s BIBR TEmEN » s815hIEEH
HERERFIR Tray
fH1an - ,uE’Jﬁﬂi = IR ARFE R RV AZ TSR AS 009 MR EmRETIZR S LQFP48
5 BITERZA HY11P12-L048-009 » HEL, Tray HE s BB NE R
N FEIFRIEEBREEE RIS Tray
? RNIERE
‘001"~“999" RBIEXE RN FIEFKRBHIIEINIGRIE - MZEHBRANFLS -
*MSL:
REBURTFRARIE IPC/JEDEC J-STD-020 RYAREEINLAGEE DR - 122
IPC/JEDEC J-STD-033 fUtEERIE ~ 5%  EHEER -
* Green (RoHS & no CI/Br):
HYCON ZEmREs7s Green Product » 55 RoHS 1§ BLARERZEIRE(Br/CI<0.1%)

©2008-2011 HYCON Technology Corp. DS-HY11P12-V15_TC
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8. FEANEN
8.1 LQFP44(L044)
D
b1 VARIATIONS (AL DIMENSIONS SHOWN IN MM)
44 34 SYMBOLS MIN. NOM. MAX.
HHIHHWHHIHHIx A - - .60
1:/ 33 Al 0.05 - 0.15
—] ‘@' — A2 1.35 1.40 1.45
— — o 0.09 — 0.16
— —
= B D 12.00 BSC
— + + = ol W D1 10.00 BSC
—| — E 12.00 BSC
— — E1 10.00 BSC
— — e 0.80 BSC
— —
A s b 0.30 0.37 0.45
Nt V74 L 0.45 0.60 0.75
Jooooroor_—_—— 4 X 1.00 REF
12 22 a° o 3 5 -
b
e
o9 <
Q

Sawliiiunisininisin]nis

[]0.05MAX ]

©2008-2011 HYCON Technology Corp.
www.hycontek.com
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8.2 LQFP48(L048)
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VARIATIONS (ALL DIMENSIONS SHOWN IN MM)

SYMBOLS | MIN. NOM. | MAX.
h 7 A — —— | 1.60
””H”””””HH” Al 0.05 - 0.15
I 7 QN " A2 1.35 | 1.40 1.45
— O — b 0.17 0.22 0.27
— — c 0.09 - 0.20
—] — 9.00 BSC
— :.:' | D1 7.00 BSC
— — E 9.00 BSC
— — E1 7.00 BSC
':,: — e 0.50 BSC
B g o 045 | 060 | 0.75
DUUTTHauoay Lt 1.00 REF
o [ 35 | 7T
(9] U
:
T | InEE )
I = T . GAGE PLANE
SEATING PLANE f — —--‘/
/ ‘ ‘ b o o\
e ” .
L1

©2008-2011 HYCON Technology Corp.
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8.3 QFN48(N048)

Unit : mm
(IR ) ) A—
- D——————»
7 4
* TUoonopuoony
/ 361 It
PIN 1— — —
MARK = —
1] ]
— —
i — — E2
— —
— —
— —
— —
— —
251 142
' nonmmnonoono |
A1 24 13
T e e
—» A3
f—Ap b
SYMBOLS MIN NOM MAX
A 0.70 0.75 0.80
A1 0.00 0.02 0.05
A3 0.20 REF.
b 0.15 0.20 0.25
6.00 BSC
6.00 BSC
D2 4.40 4.50 4.55
E2 4.40 4.50 4.55
L 0.35 0.40 0.45
e 0.40 BSC
Note: All dimensions refer to JEDEC OUTLINE MO-220.
©2008-2011 HYCON Technology Corp. DS-HY11P12-V15_TC

www.hycontek.com Page37



HY11P12

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

9. {EETECER
PAUMEM A =R ECKRIMTT - AR SR
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FRAVCUE N LR mEEE -

[ITES
V01
V02
V03

V04

V05

V06

Vo7
V08

V09

V10

V11

V12

©2008-2011 HYCON Technology Corp.
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=P/N
ALL
ALL
5~10
17
24
26
4
14
21
4
6
10
17
19
20
6~7
8~9
22~24

26~27
5
9
14
28
3

SEREE

*DhREE1T

TEEEART

$£2 3 4 EFIEFFHR

5] 6.5 SE0 ; FSPREARLVDIEIMN G LLIRE BRI S EFEERIIEE -
(251 7 =80 : BRHPXEAERESBIENS

I8 O =8N+ N{HEBETACER
257 48 {E5TA% 46 fEET
AR EAARS

1270 GspigTemperature Drift PNEERBH
ERIES: ISES

28] 110 ERHERBAST
TEFERIIE

Reset IE

' FFREAE(ZC

Power System R&
Figure6.6-5, Figure6.6-6 ACM Chart
JEER

o o

&
o
I

i3
@]

1

P D)

[

[
gE M 4 &3 M

i

><l§+§+
W

[

J5|FAIE - 3800 LVDIN 3R
JEREREE - 1810 LVDIN 5|
EEIFRANE » MIBR 1/2bias 5788
EINET 3 NERE
(ZEIFEREEE - 181 RST fY RC ER
IBINAARTSEEE AR LVDIN SR
#2701 SD18 Network E55f

RIS
1#71 SD18 Noise Performance Z&f
B 1 AFEERE
EcE 3-2 IE
Bl 6. BERIFIERR
12X RMS Noise Diagram
fiERZEEE

n L1V o 111V o (11T o 111V 111} 'IJ‘_III|I aull - ol s L1V o 111V 1111}

_\_\_\_\_\_\_\_\_\_\_\_\_\_\

\‘)4 W R R W W W W W W \\

{Z&] Power System ;RZf
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22
V13 6
12
30
32
V14 11
30
V15 8
11~12
34
37
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1Be l.cp BRI

=00 LQFP48 5IfE

B E 4-2 INH/INL

IEINETE&EA

ENHRENER
ECRE 3 T BAERAERRIBE R
IENETEEARE

1270 QFN48 2 |KE

1270 1/0 EEEEERAH (LQFP48/QFN48)
IENETE&EA

IEINHERENER
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