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5. BIFERSIR

-’no use,“*’read/write,“w’

”write,“r’
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”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 Bitz | Bit6 | Bits | Bit4a | Bit3 | Bit2 | Bitt | Bito A-RESET | i-RESET RIW

00H INDFO Contents of FSRO to address data memory value of FSRO not changed N/A N/A HEEEHFEE
10H FSROL Indirect Data Memory Address Pointer 0 Low Byte,FSR0[7:0] 000K XXX | uuuu uuuu DD
18H  |STKPTR STKFL STKUN | sTkov | | STKPRT[2:0] 000. .000 | 000..000 r,TW0,MW0,- - 1,1, T
1AH |PCLATH | | | | pcrop | Pcrol | Pcg) ....000 | ....000
1BH PCLATL PC Low Byte for PC<7:0> 0000 0000 | 0000 0000 R
1CH  |BIECTRL | | | | vPP_HIGH | | BEWR | BIERD |[1000 d00o]| 1000 dooo S Oy
1DH |BIEPTRH BIESEL | BIE_ADDR[10:8] 0000 0000 | 0000 0000
1EH__|BIEPTRL BIE_ADDR[7:6] | BIE_ADDR[5:0] 0000 0000 | 0000 0000
1FH__|BIEDH BIE_DATA[15:8] ROSSS v——
20H _ [BIEDL BIE_DATA[7:0] seaas || SR
23H  [INTE1 GiE [ aocie | [ [ ™aE | wome | Ene [ Eoie  ][ooo0 0000 0000 0000 500,00 515
26H  [INTF1 | ApciF | [ | tmaF | womF T EtF | EoF ,000 0000 | 000 0000 -00,10 %51
29H WREG Working Register XXXX XXXX | uuuu uuuu HRRRR R
2BH |STATUS C | | | z X0 X00X_{ XXX XXX nnnt ot
2CH  |Pstatus PD TO IDLEB BOR | | | 000d xxxx | 000d xxxx WO, 'W0,rW0,rw0 X,X,X,X
2DH LVDCN LVDFG LVD LVDON VLDX[3:0] x000 0000 | x000 0000 DX [ TR
30H PWRCN ENVDDA VDDAX[1:0]=11 ENACM I ENLEDP I 0xx0 xx00 | Oxx0 xxuu AR
31H MCKCN1 ADCS[2:0] ADCCK I ENXT=0 I ENHAO 0000 0001 | 0000 0001 **,**0,r0,r0,*
32H MCKCN2 I LSCK=0 HSCK=0 HSS[1:0]=00 CPUCK]1:0] ..00 0000 | ..00 0000 r0,r0,r0,r0 r0,r0,*,*
33H__ |MCKCN3 LCDS[2:0] PERCK | BZS[2:0] 000. 0000 | 000. 0000 DR
39H ADCRH ADC conversion memory HighByte XXXX XXXX_ | uuuu uuuu ELEEEGT
3AH JADCRM ADC conversion memory Middle Byte XXXX XXXX_ | uuuu uuuu LT
3BH ADCRL ADC conversion memory Low Byte XXXX XXXX | uuuu uuuu r,r,r,rr0,r0,r0,r0
3CH ADCCN1 ENADC I I ENCHP PGAGNI[1:0]=00 or 11 ADGN[2:0] 0000 0000 | 0000 0000 0%
3DH ADCCN2 I INBUF=0 VRBUF=0 I VREGN DCSET[2:0] 0000 0000 | 0000 0000 r0,r0,r0,r0 *,*,**
3EH |ADCCN3 OSR[2:0] | | osRr[3] 000x xx0x | 000u uuOu [
3FH AINET1 INH[2:0]=XX0 or XX1(Al2 or Al0) INL[2:0]=0XX or 1XX(Al1 or VSS) | INIS xx00 xx0x | xx00 xx0x X,X,*, % X,X,* X
40H |AINET2 JVRHI1:01=X0 or X1(AI2 or ACM INX[1:0] | VRL[1:0]=11(VSS) Xx00 Oxxx | xx00 Oxxx X5 F XXX
41H  [TMACN ENTMA | Tmack | TMAS[1:0] | eEnwpt | WDTS[2:0] 0000 0000 | 0000 0000 LWL
42H TMAR TimerA data register XXXX XXXX | uuuu uuuu [AAASAAAS
52H  JLCDCN1 ENLCD [ LCDPR | VLCDX[1:0] | Lcoer | LCDBI[1:0]=10 | 0000 Oxxx | 0000 0xxx LR XXX
53H LCDCN2 LCDBL I LCDMX][1:0]=11 | 0XXX XXXX | OXXX XXXX * XXX X, XX, X
54H LCDO Segment SEG2@[3:0] and SEG3@][7:4] data register of LCDO XXX XXXX_ | uuuu uuuu LR
55H |LCD1 Segment SEGA@[3:0] and SEG5@)][7:4] data register of LCD1 X000 | uuuu uuuu T
56H LCD2 Segment SEG6@[3:0] and SEG7@]7:4] data register of LCD2 XXXX XXXX | uuuu uuuu A
57H LCD3 Segment SEG8@[3:0] and SEG9@]7:4] data register of LCD3 XXXX XXXX | uuuu uuuu KRR
58H LCD4 Segment SEG10@[3:0] and SEG11@][7:4] data register of LCD4 XXXX XXXX | uuuu uuuu KRR
59H LCD5 Segment SEG12@[3:0] and SEG13@][7:4] data register of LCD5 XXXX XXXX | uuuu uuuu KRR
6DH PT1 PT1.7 PT1.6 PT1.5 PT1.4 PT1.3 PT1.2 PT1.1 PT1.0 XXXX XXXX_ | uuuu uuuu A A AN
6EH TRISC1 TC1.7 TC1.6 TC1.5 TC1.4 0000 0000 | 0000 0000 **,*,*r0,r0,r0,r0
70H  |PT1PU PU1.7 PU1.6 PU1.5 PU1.4 PU1.3 PU1.2 PU1.1 PU1.0 0000 0000 | 0000 0000 A
71H  [PTIM1 INTEG1[1:0] INTEGO[1:0] 0000 0000 | 0000 0000 10,r0,r0,10 *,*,%,*
72H  [PT1M2 PM1.7[0] 0000 0000 | 0000 0000 r0,*,r0,r0 r0,r0,r0,r0
74H PT2 PT2.3 PT2.2 PT2.1 PT2.0 e XXXX .... uuuu X, XXX X R x
75H TRISC2 TC2.3 TC2.2 TC2.1 TC2.0 .... 0000 | ....0000 XXX, X 5,55
77H PT2PU PU2.3 PU2.2 PU2.1 PU2.0 .... 0000 .... 0000 XXX, X 5,55

80H ~ FFH| GENERAL PURPOSE REGISTER @ 128Byte XXXX XXxX_| uuuu uuuu e
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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 e i aaaas -0.2VtoVpp+1V
Diode current at any deviceterminal . ....... ... .. i e e 2 mA
Storage temperature, Tstg: (unprogrammed device) .............. i -55C to 150°C
(programmed device) . . ... .. oi it e -40°C to 85C
Total power dissipation. . . ... ... . e e 0.5w
Maximum output current sink by any PORT1 to PORT21/0pin. ... ......ciiiiiiiiiiiininnns 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
©2010-2012 HYCON Technology Corp. DS-HY11P52-V06_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 1.6 2.0 2.4 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

©2010-2012 HYCON Technology Corp.
www.hycontek.com
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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
Iam2 | Active mode 2 OSC_CY = off, 0OSC_HAO = 2MHz, CPU_CK = 2MHz 0.28 0.55 mA
Iamz | Active mode 3 OSC_CY = off, OSC_HAO = 2MHz, CPU_CK = 1MHz 0.165 0.3 mA
I p2 Low Power 2 OSC_CY = off, OSC_HAO = off, CPU_CK = LPO, Idle state 1.65 3 uA
ILps Low Power 3 OSC_CY = off, OSC_HAO = off, CPU_CK = off, Sleep state 0.65 1.2 UuA

OSC_HAO : Internal High Accuracy Oscillator frequency.
CPU_CK : CPU core work frequency.

Tav2vs VDD Tavzvs VDD
450 250
400
200
350
2 30 g M
=20 =t
200
S0
150
100 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 6.3-1 lam2 vs. VDD Figure 6.3-2 lam3 vs. VDD
Ire2vs VDD 2 with temperature ot VDD=3V
2.50
3
200 1
2.6
~ 150
3 &;2.2
o b =18
050 14
1
0.00
-40 -30 20 -0 0 10 25 30 40 5 60 70 85
22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
TA(C)
VDD(V)
Figure 6.3-3 I p, vs. VDD Figure 6.3-4 . p, vs. Temperature
Tesvs VDD lies with temperature of YDD=3V
0.80
1.4
075
1.2
070
1
. 0.65
< =08
Z 060 é
& 206
055
0.4
050
0.2
045
0 ‘
040
40 -30 20 10 0 10 25 30 40 50 60 70 8
22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
; TA(C)
VDD(V)
Figure 6.3-5 I p3 vs. VDD Figure 6.3-6l p3 vs. Temperature
©2010-2012 HYCON Technology Corp. DS-HY11P52-V06_TC
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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
\%
\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=3.0V VOH vs. IOH@VDD=2.2V
3l
\ 21
28
= s
> 26 b 25¢C
I . I
s 2.4 »c g \
o 85T
22 | e 05 )
2 . . . . . . . 0 .
OMA -5MA -10MA -15MA -20MA -25MA -30MA -35MA OMA -5MA -10MA -15MA -20MA -25MA -30MA -35MA
IOH IOH
Figure 6.4-1 Voy vs. loy @VDD=3.0V Figure 6.4-2 Vgy vs. loy @VDD=2.2V
VOLvs. [OL@VDD=3.0V VOL vs. IOL@VDD=2.2V
0.9 0.9
08 08
0.6 0.6 85%¢
= 85¢C =
§ 05 = § 05 ¢ 25°¢
03 SC 03
0.2 / 0.2 /
0.0 : : 0.0 : : :
OMA  5MA  10MA 15MA 20MA 25MA 30MA  35MA OMA  5MA  1OMA 15MA 20MA 25MA 30MA  35MA
1oL 1oL
Figure 6.4-3 Vg vs. lo.@VDD=3.0V Figure 6.4-4 Vg, vs. lo.@VDD=2.2V
©2010-2012 HYCON Technology Corp. DS-HY11P52-V06_TC
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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, I.vp 10 15 uA
External input voltage to compare reference voltage 1.2 \Y
Compare reference voltage temperature drift Ta=-40C ~85°C 100 ppm/C
Detect Vpp voltage rang by user option, Vsys VLDx[3:0]=1110b 3.3
Detect Vpp voltage rang by user option, Vsys VLDx[3:0]1=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 29
LVD | Detect Vop 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]=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]=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
Note: Using external input voltage to carry out low voltage detection function, the IC power consumption will be increased due to
diverse input low voltage.

©2010-2012 HYCON Technology Corp. DS-HY11P52-V06_TC
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“ I | I I “ } I } }
| | I | | 1 | |
| | 1 | | | | |
Lo i i | 1 | 1
XH‘NS-L\/\} | | Vrst=VDD : i i :
Vi =18 o Nu 1 | 1 1 |
T N vel |\ [ e
| | I ! = T X '8 T
. ! \ - 0.3xVDD A T -
| | I | ol | | | | g
i 43 i&STq %i iéLVR i § Hi EHTd RST ﬁl }@s{‘ i
| [ I | | H | | |
| [ 1 | | i ! ! !
oceur L N oceur, i 3‘ n |
3 | | | = | | | |
Resetstage] £ | | i i £ 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
S 1%
o 19
© VLR Release Voltage
S 1%
=190
=Z18
= 186
2 184
o 18 VLVR Voliage
2 1 :
40 35¢ A5¢C 5C 250 45 65¢ 85¢
A
Figure6.5-3 LVR vs. Temperature
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6.6 Power System
Ta = 25T ,Vop = 3.0V,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
VDDA operation current, lvppa IL=0mA VDDAX[1:0]=00b 22 uA
IL=0.1mA,
Select VDDA output voltage VDDAX [1:0]=11b 2.4 \%
VDD =VDDA+0.25V
VDDA
Dropout voltage I =10mA VDDAX [1:0]=11b 250 mvV
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 UuA
Output voltage ,Vacu ENACMI[0]=1 IL = OuA 1.0 \%
ACM | Output voltage with Load I = +200uA 0.98 1.02 Vacum
Temperature drift ENACMI0]=1, Ta=-40C~85C 50 ppm/‘C
VDDA Voltage drift I = 10uA 100 (AY
VDDA : Adjust Voltage Regulator
ACM : Analog Common Mode Voltage

23900 VDDA@2.4Y with VDD 23910 VDDA with femperature
23895 | : 1=0.1mA
23890 | 2.3900
VDD=3.0V
23885 | 2.3890
23880 23880
Z 23675 =23870 r¥op=25
= 23870 =2.3860
[an)
22.3865 1=0.TmA £2.3850
23860
2.3840
g 23830
23850 | :
23845 | 2.3820
23840 23810
36V 35V 34V 33V 32V 31V 30V 29V 28V 2V 26V 25V 403 55 %5 45 65 8
vDD(Y) TA(C)
Figure6.6-1 VDDA I.=0.1mA vs. VDD Figure6.6-2 VDDA I.=0.1mA vs. Temperature
2390 VDDA@2.4V with VDD VDDA with femperature
23880
238 2.3860 L= 0mA
238 23340 [DD=30
-
= = VDD=2.6V
£ L 10mA 23780
S 2380 \/‘/\/ﬁ 223760
2378 23740
23720
2376 23700
274 23680
2472 2.3660
36V 35V 34V 33V 32V 3IVO30V 29V 28V 2V 2.4V -40 -35 -15 5 25 45 65 85
VoD(Y) TA(C)
Figure6.6-3 VDDA I.=10mA vs. VDD Figure6.6-4 VDDA I.=10mA vs. Temperature
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ACM Load with VDDA
0.992 [[=2000A
0.992
0.991 | =0
~ 0991
S
= 0.990
9 IL=-200uA
0.990
0.989
0.989 |
0.988
2.4 26 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 60 80 100

TA (C)

Figure6.6-5 ACM Load vs. VDDA

©2010-2012 HYCON Technology Corp.
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6.7 LCD
Ta =25C Voo = 3.0V, Cyicp =4.7uF unless otherwise noted.
Sym. Parameter Test Conditions Min. | Typ. | Max. | unit
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 2.8 3.08
voltage at VLCD pin Cuviep =4.7uF VLCDX[1:0]=01b | 2.745 3.05 3.355 Y

VLCDX[1:0]=00b 2.97 3.3 3.63

Operation supply current without LCDPRI[0]=1
p pply [0] Vop = 2.2V
l.cp output buffer.(all segment turn on) 10 uA
(HY11P52) Voo = 3.0V
Output impedance with LCD buffer f.ep =128Hz,VLCD=3.05V
Zico 10 kQ
(HY11P52)
Operation supply current without LCDPR[0]=1 Vpp = 2.2V
lLcor output buffer.(all segment turn on) 8 uA
VDD =3.0V
(HY11P52B)
Output impedance with LCD buffer f.ep =128Hz,VLCD=3.05V
Z, cp1 20 kQ
(HY11P52B)
VLCD Start Time VLCD vs. Load
142 = 33 VDD=2.2V
120 VDD=2.2V Ny =2.
- 102 + =29
5 62 et
Fop | VDD=3.0V =25t
22 23
2 VDD=3.6V 21
2.55 2.8 3.05 3.3 10 20 30 40 5 60 70 80 90 100
VLCD(V) 1.(uA)
Figure6.7-1 LCD start time Figure6.7-2 VLCD vs. | @VDD=2.2V
VLCDvs. VDD VLCD vs. Load
3.5 =
VDD=3.0V
3.08 33
s =29
Qo 299 a
> 296 S27
2l93 —25
: 2.3 -
2.90 21 —— |
N\ S \ N\ Q N\ S \ '
A F 4% P o ol aF of 125 150 175 200 225 250 275 300 325 350
VDD(V) I (uA)
Figure6.7-3 VLCD vs. VDD Figure6.7-4 VLCD vs. | @VDD=3.0V
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6.8 SD18,Power Supply and recommended operating conditions

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

Sym. Parameter Test Conditions Min. | Typ. | Max. | unit
Vspig | Supply Voltage at VDDA | ENVDDA[0]=0 2.4 3.6 \Y
Modulator sample frequency, ADC_CK 25 250 300 KHz
Tsois Over Sample Ratio, OSR 128 ™ 32768
Operation supply current GAIN =4,
| sp1s ENADCI0]=1 120 uA
without PGA ADC_CK=250KHz
*1, OSR=128, setting by ADCCN3[ OSR3 ] bit.
OSR[3:0]=1010b, OSR=128; OSR[3:0]=0xxx, OSR=256 ~ 32768
OSR[3:0]=1xxxb can’t set by user

6.8.1 PGA,Power Supply and recommended operating conditions

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

Sym. Parameter Test Conditions Min. | Typ. | Max. | unit
Vpea Supply Voltage at VDDA | ENVDDA[0]=0 24 3.6 \
| pca Operation supply current PGAGN[1:0]=<11> 320 uA
Gpga | Gain temperature drift Ta=-40C~ 85T GAIN=128 15 ppm/C

6.8.2 SD18,performance II (fSD18=250KHz)

Ta = 25°C,Vpp = 3.0V, VDDA=2.9V,Vygr=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 19 Bits
Temperature drift
Gsp1s Ta=-40C~ 85C 10 ppm/C
Gain 1~x16 (INBUF[0]=0b,)
Offset error of Full Scale Rang input
voltage range with Chopper without Gain=2 1 %FSR
AAI=0V
PGA
AVR=0.9V
Eos GAIN=1 2
DCSET[2:0]=<000>
Offset error temperature drift with GAIN=2 1
*AAl is external short uVv/ic
chopper without PGA GAIN=4 0.5
GAIN=16 0.15
CMgp1g | Common-mode rejection dB
Vom=0-7-to-+7Y V=0, 96

A%

©2010-2012 HYCON Technology Corp. DS-HY11P52-V06_TC
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Vyr=1.0V,without PGA GAIN=1
VCM=0.7V to1 .7V, VsFOV,
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
45 2.0
4 15
<~ 35 f <
3 3 g 10
B 25 g 0.5
%2 00 F——F+———— S
g 1.? S 05 | \
05 1.0
0 ; : AN : : : : 15 L
-40°C 20C 0C 25°C 45C 65C 85T -40°C -20C 0C 25°C 45C 65C 85C
TA Gain=1, Sl and VR buffer off TA Gain=16, Sl and VR buffer off
VIN =0V VIN =0V
AVR=0.9V, VDDA=2.4V AVR=0.9V, 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
0.08%
08 0.07% r
0.4 0.06%
S o2 E 0.05%
s 0 0.04% r
% o I . § 0.03%
O a 002% |
g 02 < 001%
04 0.00% — — — : :
001% [ T~
0.6 - -0.02%
-40°C -20C 0C 25C 45C 65C 85T -40°C -20°C 0°C 25°C 45°C 65°C 85C
TA Gain=128, Sl and VR buffer off TA Gain=16, Sl and VR buffer off
VIN =0V ASI=37.5mV, AVR=0.9V
AVR=0.9V, VDDA=2.4V VDDA=2.4V
Figure6.8-1(c) SD18 Offset Temperature drift Figure6.8-2(a) SD18 Gain drift with temperature
SD18 Gain Drfit vs. Temperature SD18 Gain Drfit vs. Temperature
0.06% 0.07%
0.05% 0.06%
. . 0.05%
£ 0.04% E 0.04%
§ 0.03% £ 003% r
9 0.02% § 0.02%
< 0.01% I 001% |
0.00% ] 1 i i
0.00% L~ . . . . . 0019 | \__/
0.01% -0.02%
-40°C -20C 0°C 25C 45C 65C 85C 40C 20C OC 25C 45C 65C 85C
TA Gain=1, Sl and VR buffer off TA Gain=128, Sl and VR buffer off
ASI=300mV, 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

DS-HY11P52-V06_TC
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6.8.3 SD18 Noise Performance
Ta=25C,Vpp = 3.0V, VDDA=2.4V,unless otherwise noted
HY11P52/HY11P52B £t %¥J SD18 Bt 3 & E /Y i A % 51 #R £ - Table6.8-3(a),
Table6.8-3(b) IItH HAEIRYFEFR 18 TREE Gain, Output rate, REimER K ASEFRR - Al
AR e EEN BRI ARG » 2SERR 1.2V Btk 1024 F2EH| -

ENOB(RMS) with OSR/GAIN at A/D Clock=250Khz, VDDA=2.4V, VREF=1.2V
_ OSR 128 | 256 | 512 | 1024 | 2048 | 4096 | 8192 | 16384 | 32768
Max. Vin(mV)
=0.9*VREF Output rate(HZ) 1953 | o77 | 488 | 244 {122 61 | 31 | 15 | 8
Gain | =| PGA | x | ADGN
£2400 025 1=! 1 ixi 025|1443 | 1607 | 1720 | 17.86 | 1829 | 18.66 | 18.98 | 19.13 | 19.30
£2160 05 {=1 1 x| 05 |1434 11605 {1713 1 17.84 | 18.26 | 18.62 | 18.90 | 19.13 | 19.27
£1080 1 =l 1 Ixi 4 [1438 11606 11711 117.72 1 18.13 1 18.63 | 18.88 | 19.05 | 19.22
540 2 el 1 R T2 1440 15,98 1 16.96 1 17.59 | 18.01 | 16.45 | 18.79 § 19.01 | 19.17
270 4 121 1 ix! 4 1439 11588 | 1662 1 17.39 1 17.85 { 16.28 | 18.65 } 18.95 { 19.13
135 8 i=1 1 ixi 8 |1427 {1575 {1658 | 17.15 | 17.60 { 18.04 | 18.45 | 18.78 | 19.02
+68 16 1=! 4 Ixi 16 | 1414 11551 11618 1 16.73 1 17.21 § 17.70 § 18.15 | 18.562 | 18.83
£8 128 1=1 8 ix| 16 |13.04 | 13.83 | 14.32 | 14.87 } 15.38 | 15.86 | 16.36 | 16.84 | 17.08

(1) Max.Vin (mV) is the max. input voltage of single end to ground (VSS).
Table6.8-3(a) SD18 ENOB Table

RMS Noise(uV) with OSR/GAIN at A/D Clock=250Khz, VDDA=2.4V, VREF=1.2V
W VinmY) OSR 128 | 256 | 512 | 1024 | 2048 | 4096 | 8192 | 16384 | 32768
=0.9*VREF Qutput rate(HZ) 1953 | 977 | 488 | 244 | 122 | 61 | 31 | 15 8
Gain i =} PGA | x | ADGN
£2400 025 i=1 1 Ix! 0.25 |362921139.77 | 64.33 | 40.65 | 30.04 | 23.35 | 18.70 { 16.75 | 14.92
£2160 05 i=! 1 ix! 0.5 |1932217082 :33.83 !20.60 i 1537 {12.00 | 9.86 | 8.38 & 7.61
£1080 1 =1 1 Txt 1 [9414 13538 11716 1 1117 | 8.40 | 6.34 | 501 | 4.44 | 3.92
540 2 t=i 1 ix! 2 |4623 11859 | 948 | 613 | 457 | 335 § 266 : 228 | 2.05
270 4 =t 1 ix! 4 [2337 1 008 ! 520 | 351 | 254 ! 189 | 146 { 118 | 1.05
135 8 t=t 1 ix! 8 |1266 | 547 | 3.06 | 206 | 151 : 111 § 084 { 067 | 056
+68 16 t=1 1 ix! 16 | 6.93 | 323 ! 202 | 138 {099 {070 i 051 | 040 i 032
8 128 i=i 8 ixi 16 | 186 | 129 | 091 | 0.63 } 044 {032 | 022 } 016 | 012
Table6.8-3(b) SD18 RMS Noise Table
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The RMS noise are referred to the input. The Effective Number of Bits (ENOB(RMS

Bit)) is defined as:

FSR j

In(_
ENOB(RMS)= RMS Noise |n(2)

k=1

RMS Noise =

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

1024

> (ADO[k))

Average = &1
1024

RMS Noise Diagram

600
Gain=1

500 Output rate ~ 8sps

400
@
o
c
o
é 300
O
o

200

100

0 . . . ew |
-2 -1 0 1 2
Output Code (LSB)
LSB base on 19-bit output
Figure6.8-3(a) RMS Noise Diagram
RMS Noise Diagram
300
Gain=128
250 Output rate ~ 8sps

Occurrence

6 -5 4 3 =2 -1 0 1 2 3 4 5 6
Output Code (LSB)

LSB base on 18-bit output

Figure6.8-3(c) RMS Noise Diagram
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Figure6.8-3(b) Output Code Diagram

RMS Noise Diagram

Gain=128
Output rate ~ 8sps

201 401 601 801 1001

Time (reading number)
LSB base on 18-bit output

Figure6.8-3(d) Output Code Diagram

DS-HY11P52-V06_TC
Page27



HY11P52/HY11P52B
Embedded 18-Bit ZAADC HVC\",\"

8-Bit RISC-like Mixed Signal Microcontroller HYCON TECHNOLOGY

6.9 Build-In EPROM(BIE)

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

Sym. Parameter Test Conditions Min. | Typ. | Max. | unit
VB Supply Voltage 6.0 6.5 \Y
lgiE Operation supply current 5 mA
Vss Supply Voltage 0 v
ZEERNED Vee EIREER BIE BN - JLIEBIET —RIESR—EZEl(word)EHIR BIE EIEA;

6.10 Built-iIn EPROM(BIE)_Low voltage control circuit (HY11P52)

Ta=25C, Vop = 3.05V, unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. | unit
To Operation temperature range 0 25 40 T
Voo Operation supply Voltage 3.05 3.4 \%
Vss Supply Voltage 0 \%

& HY11P52 %) 3.05V (BRI SRILHI TBERNT » AIAFNE Ve EIRIDTLER BIE E1R

6.11 Built-in EPROM(BIE)_Low voltage control circuit (HY11P52B)

Ta=257C, Vpp = 3.05V, unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. | unit
To Operation temperature range 0 25 40 T
Vob Operation supply Voltage 2.75 3.6 \%
Vss Supply Voltage 0 v

& HY1152B &) 2.75V (RBREERIEHIBERT - BIRFENE Ve SIRID TR BIE EiR

©2010-2012 HYCON Technology Corp. DS-HY11P52-V06_TC
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6.12 PFM Control Circuit

Ta =257 ,Vpp = 3.3V, unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. | unit
Fs PFM Switching Frequency 125 Khz
Fg Feedback Reference Voltage 0.2 \

PFM @R EE)E2 E: PWRCN[ ENLEDP | =1b; fFREIZEHIEE - B PT1.2 FEREMEASIHK - PT1.6 FHFa2EM@HS K

Schottky Diode
HY11P52/

HY11P52B [VvoD N ® N ®

Fs [ LED
Sz
'7 PT1.6 I
Control
Circuit
L< PT1.2 'I Fg
0.2V
Internal

Figure6.11 PFM Typical Application for LED Applications
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ETE2RE
7. (JE&H
e N RN | BNR | LEEX | AR | ¥R
TERg' HEIUN | SR — > ) _ msL®
iUy sz 7 HE | Hm
HY11P52-D000 Die - D 000 000 - 250 Green4
HY11P52B-D000 Die - D 000 000 - 250 Green4
HY11P52-L048 LQFP 48 L 048 000 Tray 250 Green4 MSL-3
HY11P52B-L048 LQFP 48 L 048 000 Tray 250 Green! | MSL-3

' EREH - HRBANERSR - BRNSRE (a5 [ BER | RSIERE)

gl - #REY HY11P52B (X Z V&SR IR 75 FREERVIE T\ INHRSE S 008 » BEZMNEMER
s EUTE%%?% HY11P52B-D000-008

Bl - ImavEEskE HY11P52B N ISR EEENERERAEE - BIT
Enﬂng% HY11P52B-D000

fman - MEU & HY11P52B A2 TR ZEH R B R ENEmETIER A LQFP48

EUT%EH%?% HY11P52B-L048 » HFELA Tray HE » BIBR FEm=EHN -
#%%Upiﬁﬁﬂj S BRIV Tray

fan MEU HY11P52B X ZIE iR IR FREERVIE T\ ISHRSEAS 009 » M KHEMEE
2 LQFP48 HE BTN MEZ A HY11P52B-L048-009 HEEL. Tray HE »
BIBR TEREN - SBIFRIFIREE RIS Tray

? BIIRSE
“001"~“999" RITAE M\ IEIRFRFBAVIZTNIGRSR - MZEREF LIS -

*MSL:
REBURTFRARIE IPC/JEDEC J-STD-020 RYAREEINLAGEE DR - 122
IPC/JEDEC J-STD-033 FUIREEZIE ~ 5% ~ EREEFER -

* Green (RoHS & no CI/Br):
HYCON ZEmRES7s Green Product » 55 RoHS 1§BLARERZEIRE(Br/CI<0.1%)

DS-HY11P52-V06_TC
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8. FRANENA
8.1 LQFP48(L048)

D
D1 VARIATIONS (ALL DIMENSIONS SHOWN IN MM)
SYMBOLS MIN. NOM. MAX.
48 7 A - —_ 1.60
(OO M 005 | —— | o5
—f N A2 1.35 | 1.40 1.45
— O — b 017 | 022 | o027
A — c 0.09 - 0.20
—] —
— —— D 9.00 BSC
p— — o w D1 7.00 BSC
— — E 9.00 BSC
—] —
— — E1 7.00 BSC
— — e 0.50 BSC
N s L 045 | 060 | 075
I Lt 100 REF
13 24 7} 0 | 3.5 | 7
© =
: J[ ‘ ]|7\WL 4 -
] | . ' GAGE PLANE
/ SEATING PLANE f — —-"’/
/ ‘ ‘ — 9\(
/ e b < L
L1
JEDEC MS-026 compliant
©2010-2012 HYCON Technology Corp. DS-HY11P52-V06_TC
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9. fusk A

9.1 1ERBRETIHEER
EFERHY 1M PRYIEE:2S(HY11S14-DKO2)ETRF{OER » HY11P52/HY11P52B& HHY
oFNBIEEE AT IR BER S DEITDERE - (ERBATILASZ HY11P52 (KRG &R
/PFME%EHE’QEHE(APD-ICEOM) HY11P52B{EER =R/ & k/PFMIE R R E (APD-ICE003)
R BEFMBIIEERIRIFRE > RtAENREREMBNERIEEFRESEE—LEZ&E- 1
RDEmMEEEZRERENEERRA -
Table A-1, HY11P52 Ed HY11P52B £ fRiitE s BPR s = EiR AR
TA = 25°C,VDD = 3.0V, unless otherwise noted

JIE|=] HY11P52 HY11P52B HY11S14-DK02
LCD =+ BFEE A (ILcp) 10uA 8uA 20uA
VDDA Dropout Voltage(l.=10mA) 250mV 250mV 180mV
VDDA Start up time(l.=10mA) 1msec 1msec 5msec
ADC Over Sample Ratio(OSR) 128~32768 128~32768 256~32768
16Bits BFXRIET %8 BIE &% %8 BIE &% i
BIE {EBRE SR 52T <#&,VvDD=3,05V |5z, VDD=2.75V 2
PFM $2El 38 <iE <iE RZiE
9.2 HEERER

HY11P R3iE#k25 (HY11S14-DKO02)gY LCD {&=4BBFEERPIMEZS 20uA ;s HY11P52 &
FHY LCD &AEFEREE—{5 » FEAER THY 10uA : T HY11P52B & 5HY LCD BAEFEALE
HY11P52 SR [F K » FERERI T 8uA : FRBTRERRRER » TEREH LERIRE -

9.3 VDDAEF=ER

HY11P Z5I{&E#228(HY 11S14-DK02)f7 VDDA Dropout Voltage(VDDA=2.4V, IL=10mA)
FMESY 180mV : i HY11P52/HY11P52B & A9 VDDA Dropout Voltage 12H %Y 250

V; FREETREmBFE - 7R VDDA Dropout voltage » 21iE VDDA ERRIFMEER

IR o

HY11P Z51&#28(HY 11S14-DK02)3 VDDA Start up time(VDDA=2.4V, IL=10mA,
VDDA Cap: 1uF)fI\E#Y 5msec : i HY11P52/HY11P52B &A1 VDDA &8 7B RiE
E1I08E - H VDDA EFIBBER LU TREZE 0.47uF » ] VDDA Start up time(VDDA=2.4V,
IL=10mA, VDDA Cap: 0.47uF)BI T FEE4Y 1msec ; (EFREBIRERMERE - TBREHL
BEEERT - FA%E VDDA ERIEERD - LLERFEREIFEZRRIBIREEEIIES -
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94 ADCOSRZEE

HY11P R3l#&E#r28(HY 11S14-DK02)FY ADC Over Sample Ratio(OSR)&% BB {2 O] &=
256~32768 ; M HY11P52/HY11P52B & » ADC O] 712 5B [REF iR 3KEIE » H ADC Over
Sample Ratio(OSR)TJz2E A 128~32768 HEIE » MHERR ADC iR ROl {itRAHY 1Ksps
IS X 2Ksps - BEEMEZIHIR ADC EZEBHBEME 12-bit VER - (FRB R ERME
E’E?ﬂir‘ SE  TERSERLERIEEE -

9.5 16Bits EREZE

HY11P R3l#&E#r28(HY 11S14-DK02)7x HO8B CPU #5712 16bits &EFRIET » REE
%8 RETL $55RYTSTVES 8bits ERIERIIEE

mHY11P52/HY11P52B & ~#TiZH08B CPU 16bits&E3RIJEEEZET » Ol B EBIEERIES
IEFIFRTNEDIBEEE R (ROM CODE BLOCK)16bitsZFRINEE » sHMIR{FRIAT S E
APD-ICE001(HY11P52 (K BREsR/E R/PFMEREZEEE) - APD-ICEQ03(HY 11 P52B K BRI §F
[EFR/PFMERERIAE) - MILIIREELAEHY 1MPRIEERZR(HY 11S14-DKO2)ETTILE » &
RAEBERIAZEFRRER Ta[‘ﬂaaﬁ FEREEE -

9.6 BIE (EBEIRIEHIZR

HY11P R3#&E#r25(HY11S14-DK02)7x BIE @R ERIXI kT EN 52 VDD=3V, VPP=6V
FERET » AT BIE EIRZIFRIDEE ©

mMmHY11P52/HY11P52B &~ #TIEBIER B ESRIZEHIEZET - (FFEEENEZVDD=3.05VE
B » #ENEVPP=6VER » BIO#H{IBIEERZIFRIDEE - sHEIR(FRIATISZE
APD-ICE001(HY11P52 (K BREsR/E R/PFMEREZEEE) - APD-ICEQ03(HY 11 P52B K BRI §F
[EIR/PFMIERERIAE) - MILIIREEAEHY 11PRYIEEEZR(HY11S514-DKO2)ETIHE - &
R&BRERRRE » iRk %§£§ THNEVPP=6VER - IEIERDEBIEEERINEE - /£
EfSEH CRIFEENIIVPPER

9.7 PFM £HDR=ER

PFM(Pulse-Frequency Modulation)iZEHiB i AHY 11P52/HY 11P52B & K #TIZTNEEES
&t » HYNPRIIEEEZS(HY 11S14-DKO2) N7 A INEER 1] » SFlIR(FERAFTI&2E
APD-ICE001(HY11P52 (K BREsR/E R/PFMEREZEEE) - APD-ICEQ03(HY 11 P52B K ER IEEEF
[EFR/PFMIERERBE) - MItINEEFATHY 11PRIIE SRR (HY11S14-DKO2)ETHE » F
ABEBBERINAZIEFERRER Taﬁﬂaaﬁ FEREEE -

9.8 ADC [®RiEX#fiHERE

HY11P52/HY11P52B ZAADC 12 ERIREE HIIEE » o]iEEE%E OSR[3:0]=1010b, &
ERIFZTE OSR=128, F ADC LR #VAS 2Ksps HYIRIREFHETE ©

SRR ETEUT -

MVL 01000010B
MVF ADCCN3,1,0 E27E ZAADC fgiHSEZR KA 2Ksps
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10. {ZETRCER
PAUMEM A Z R BRI - MiERAN SRS A N L it ) -

Ra  BX BEEE
V01 ALL *DhREE1T
V02 15 BB ¥T Figure 6.4-1, Figure 6.4-2
18 5§ Power System, Dropout voltage
V03 6~7 {2 /O EZRHER I IRER
11 BHEGRIIR
28 IBINETE &
Vo4 10 IBINSZEX RS
28 (EREES =t
31~32  FMBKIEK A WERA
V05 Al AEBIIAST
32 1810 ADC IRREIHER ERN AR
V06 All 10 HY11P52B NS ERAR
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