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5. BIFERSIR

Register File Summary for HO8B

-"no use,“*’read/write,“w’

HYGON
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”write, “r’read,“r0” only read 0,“r1”only read 1,“w0”only write 0,“w1”omly write 1

©2008-2011 HYCON Technology Corp.
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“”unimplemented bit,“x”unknown,“u”unchanged,“d”depends on condition
Address |File Name Btz | Bit6 | Bits | Bit4 | Bitd | Bit2 | Bit1 | Bito ARESET | i-RESET RW

00H INDF O Contents of FSRO to address data memory -value of FSR0 not changed N/A N/A R
10H FSROL Indirect Data Memory Address Pointer 0 Low Byte,F SRO[7:0] XXXX XXXX | uuuu uuuu IR
18H [STKPTR STKFL STKUN [ sTkov | [ [ STKPRT[2:0] 000..000 | 000..000 TwWO0, WO~ -F,r,F
1AH  [PCLATH | | | [ pcriop | Pcigl [ Pclg ....000 | .. 000
1BH PCLATL PC Low Byte for PC<7:0> 0000 0000 | 0000 0000 HRIF R Ex
1CH__ [BIECTRL [ [ | [ vPP_HIGH | | BiEwrR [ BIERD ][ 1000d000 [ 1000 d000 O
1EH__ |BIEPTRL 0 [ 0 [ BIE_ADDR[50] 0000 0000 | 0000 0000 OO
1FH |BIEDH BIE_DATA[15:8] X300 X000 | XXX XXX e oot
20H BIEDL BIE_DATA[7:0] X0 XXX | XXX XXKK R
23H  [INTE1 GE | apce ] | [ TmaEe | wote | E1E | E0E 0000 0000 | 0000 0000 * 10,00 %%t
26H_ [INTF1 | apcrF | | | twar | wormr [ EtwF | EoF .000 0000 | .000 0000 -1r0,10 %55
29H |WREG Working Register xxxx xxxx_| uuuu uuuu HEEEEE S
2BH [STATUS C [ | | z X0 x| 0000 X000
2CH Pstatus PD TO IDLEB BOR 000d xxx | 000d xxxx w0, w0, w0,rw0 X,X,X X
2DH LVDCN LVDFG LVD LVDON VLDX[3:0] X000 0000 | x000 0000 X,
30H__[PWRCN ENVDDA VDDAX[1:0]=11 ENACM | | 0xx0 000 | 0xx0 x00xx LLEE X XXX
31H MCKCN1 ADCS[2:0] ADCCK ENXT=0 I ENHAO 0000 0001 | 0000 0001 >k r0r0,r0 ¢
32H MCKCN2 | LSCK=0 HS CK=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 A (A
39H ADCRH ADC conversion memory HighByte X0 Xxxx | uuuu uuuu [AFA A AN
3AH ADCRM ADC conversion memory Middle Byte XXxx Xxxx | uuuu uuuu [AAAdAAAS
3BH ADCRL ADC conversion memory Low Byte X0 XXX | uuuu uuuu r,r,r,rr0,r0,r0,r0
3cH__|ADCCN1 ENADC | [ EncHP PGAGN[1:0}00 or 11 ADGN[2:0] 0000 0000 | 0000 0000 IO, R
3DH ADCCN2 | INBUF=0 VRBUF=0 | VREGN DCSET[2:0] 0000 0000 | 0000 0000 r0,r0,r0,r0 * * **
3EH ADCCN3 OSR[2:0] 0000 0000 | 0000 0000 ***,r0 r0,r0,r0,r0
3FH AINET1 INH[2:0]=XX0 or XX1(Al2 or Al0) INL[2:0]=0XX or 1XX (Al or VSS) | INIS xx00 xx0x | xx00 xx0x X,%,% % XX, %X
40H |AINET2 [VRHI1:01=X0 or X1(A12 or ACM] INX[1:0] [ VRL[1:0]=11(VSS) xx00 0xxx | xx00 000 X5 %X XX
41H _[TMACN ENTMA | TmAcK | TMAS[10] [ Enwor | WDTS[20] 0000 0000 | 0000 0000 PO,
42H TMAR TimerA data register XXXX XXXX | uuuu uuuu [AF A A AN
52H |[LCDCN1 ENLCD [ LCDPR | VLCDX[1:0] [ LopBF | LCDBI[1:0]=10 | 0000 Oxxx | 0000 Oxxx SRR SN
53H |LCDCN2 LCDBL | LCDMX[1:0]=11 | | | | 0xxX XXxX | OXXX XXXX * XXX X, X, X, X
54H LCDO Segment SEG2@[3:0] and SEG3@)][7:4] data register of LCDO X0 Xxxx | uuuu uuuu R
55H LCD1 Segment SEG4@][3:0] and SEG5@)][7:4] data register of LCD1 xxx xxxx | uuuu uuuu R Kk kk
56H LCD2 Segment SEG6@[3:0] and SEG7@]7:4] data register of LCD2 XXX | uuuu uuuu ot Soh
57H LCD3 Segment SEG8@[3:0] and SEGI@)][7:4] data register of LCD3 XXX Xxxx | uuuu uuuu R
58H LCD4 Segment SEG10@[3:0] and SEG11@][7:4] data register of LCD4 XXX XXxx | uuuu uuuu R
59H LCD5 Segment SEG12@][3:0] and SEG13@[7:4] data register of LCD5 XXXX Xxxx | uuuu uuuu HRRR R
6DH PT1 PT1.7 PT1.6 PT15 PT1.4 PT1.3 PT1.2 PT1.1 PT1.0 X0 XXX | uuuu uuuu L
6EH | TRISC1 TC1.7 TC1.6 TC1.5 TC1.4 0000 0000 | 0000 0000 * ) r0,r0,r0,r0
70H PT1PU PU17 PU1.6 PU1.5 PU1.4 PU13 PU12 PU1.1 PU1.0 0000 0000 | 0000 0000 TN
71H PTIM1 INTEG1[1:0] INTEGO[1:0] 0000 0000 | 0000 0000 r0,r0,r0,r0 * * **
72H PT1IM2 PM1.7[0] 0000 0000 | 0000 0000 r0,* r0,r0 r0,r0,r0,r0
74H PT2 PT2.3 PT2.2 PT2.1 PT2.0 Lo XXXX ... uuuu XX XX 55
75H TRISC2 TC23 TC2.2 TC2.1 TC2.0 .... 0000 .... 0000 XXX, X
77H PT2PU PU23 PU22 PU2.1 PU2.0 .... 0000 .... 0000 XXX X555

80H ~ FFH GENERAL PURPOSE REGISTER @ 128Byte XXXX Xxxx | uuuu uuuu e e

5-1 HY11P32 E 323315
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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 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
©2008-2011 HYCON Technology Corp. DS-HY11P32-V12_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

©2008-2011 HYCON Technology Corp.
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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
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 Tavizvs 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
2 150 22
o b =18
050 14
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
12
070
1
. 0.65
< =08
Z 060 é
& 206
055
0.4
050
0.2
045
040 0 ‘
! 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
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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, 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

©2008-2011 HYCON Technology Corp. DS-HY11P32-V12_TC
www.hycontek.com Page17



HY11P32
Embedded 18-Bit ZAADC HVC\",\"

8-Bit RISC-like Mixed Signal Microcontroller HYCON TECHNOLOGY
“ 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
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6.6 Power System

Ta = 25T ,Vop = 3.0V,unless otherwise noted

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

VDDA@2.4V with VDD

2.390
2.388
2.386

2.384
=23
o
2238
S
2378
2376
2374

\/‘/\/ﬂm A

2372

VD)

3.6V 35V 34V 33V 32V 3V 3.0V 29V 28V 27V 2.4V

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

©2008-2011 HYCON Technology Corp.
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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+0.2V
VDDA
Dropout voltage I =10mA VDDAX [1:0]=11b 180 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 VDDA with femperature
L 2.3910
2.3895 11=0.1mA
23890 | 2300 o
2985 | 23890 [P0
23880 2.3880
23875 =23870 f¥pB=25
o 23870 =2.3860
223865 a
2350 1=0.1mA >§.3850
.3840
23655 2.3830
23850 '
23845 2.3820
23840 2.3810
36V 3.5V 34V 33V 32V 3V 30V 29V 2.8V 2V 2.6V 2.5V 40 -3 -5 5 % 45 65 85
VDD(Y) TAC)

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

VDDA with femperature

2.3880

[1=10mA

2.3860
\VDD=3.0v

2.3840

2.3820

_23800 (55

23780

223760

= 2.3740

2.3720

2.3700

2.3680

2.3660
40 35

-15 5 25
TA(C)

45 65 85

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

DS-HY11P32-V12_TC
Page19



HY11P32

Embedded 18-Bit ZAADC

8-Bit RISC-like Mixed Signal Microcontroller

HYGON

HYCON TECHNOLOGY

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
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=10uvA

-20 0 20 40 60 80 100
TA (C)

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 20 uA
output buffer.(all segment turn on) Vpp = 3.0V
Supply Voltage at VLCD pin LCDPR[0]=0 2.2 3.6 \%
Vop = 2.2V, VLCDX[1:0]=11b | 2.295 2.55 2.805
VLCD | Embedded Charge Pump output LCDPRI[0]=1, VLCDX][1:0]=10b 2.52 2.8 3.08
\Y
voltage at VLCD pin Cuviep =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 fL.ep =128Hz,VLCD=3.05V 10 kQ
VLCD Start Time VLCD vs. Load
142 = 33 VDD=2.2V
120 VDD=2.2V Ny =2.
- 102 f <29
: e - 25
Fop | VDD=3.0V =25t
23
22 -
2 ‘ ‘ VDD=3.6V 21
2.55 2.8 3.05 3.3 0 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
O 299 a
> 296 S27
2l93 —25
: 2.3 -
2.90 21 —— |
q,rﬁ fl,‘?‘A q,é q}’A 'b-§ ft>r~ﬁ %‘?‘A ’bé 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
©2008-2011 HYCON Technology Corp. DS-HY11P32-V12_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
Operation supply current ENADCI0]=1 GAIN =4,
| SD18 120 uA
without PGA INBUF[0]=0,VRBUF[0]=0 | ADC_CK=250KHz

6.8.1 PGA,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
Vpca | Supply Voltage at VDDA | ENVDDA[0]=0 2.4 3.6 \Y
| 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
G sD18 INBUF[0]=0b,VRBUF[0]=0b 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/'Cc
chopper without PGA GAIN=4 0.5
GAIN=16 0.15
Vem=0.7V to 1.7V, Vs=0V,
90
Vyr=1.0V,without PGA GAIN=1
CMgp1g | Common-mode rejection dB
Ven=0.7V to 1.7V, Vgi=0V,
75
Vyr=1.0V, without PGA GAIN=16
©2008-2011 HYCON Technology Corp. DS-HY11P32-V12_TC
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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 20
4 15
<~ 35 -
3 3t R
% 25 | % 05
g 2 r % 0.0
g 1":’ I g 05
05 -1.0
0 : : : : : : 15
40C 20C 0C 25C 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
06 - 0.08% r
’ 0.07%
0.4 0.06%
2 o2 E 0.05% r
2 ~—_| . 0.04%
g 0 A —— § 003% |
° 0.02%
g 027 g oo |
04 0.00% :
— 0.01% —=
0.6 -0.02% -
40°C -20C 0C 25°C 45C 65C 85T 40C 20C 0C 25T 45C 65C 85°C
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%
< 0.04% 0.05%
E " £ o04%
€ 0.03% £ 003%
3 0.02% § 0.02%
% 0.01% X 001%
0.00% (=T ‘ : : : : 0.00% [
-0.01%
-0.01% -0.02% -
-40°C -20C 0°C 25C 45°C 65C 85C 40C 20C OC 25C 45C 65C  85¢C
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
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6.8.3 SD18 Noise Performance
Ta=25C,Vpp = 3.0V, VDDA=2.4V,unless otherwise noted
HY11P32 £t#¥f SD18 12t T =XV A F I FR1E - Table6.8-3(a), Table6.8-3(b) 34184
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 " Output rate(HZ) 977 | 488 | 244 | 122 | 61 | 31 | 15 | 8
Gain i =} PGA | x| ADGN
£2400 025 i=1 1 ix! 025|16.14 | 17.41 | 18.04 | 1847 | 18.80 | 19.06 | 19.23 | 19.31
£2160 05 i=1 1 ixi 05 |16.15 §17.41 18,03 | 1842 | 18.75 1 1913 | 19.24 | 19.30
£1080 1 i=1 1 ixi 1 1612 11735 1 17.98 | 18.37 | 18.74 § 19.02 | 19.24 | 19.34
£540 2 i=t 1 ix! 2 [16.06 11718 | 17.80 1 18.20 : 18.64 | 18.98 | 19.17 } 19.32
£270 4 i=i 1 ix! 4 |[1597 11697 {1757 17.08 { 18.44 | 18.79 | 19.05 } 19.20
£135 8 t=i 1 ixi 8 |1579 11666 {17.20 {17.70 {1816 { 18.50 | 18.85 | 19.10
68 16 i=! 1 ixi 16 | 1553 : 16.30 { 16.79 | 17.36 | 17.79 } 18.26 | 18.60 | 18.87
+8 128 = 8 ixi 16 |1384 | 1435 {1487 | 1533 | 15.85 | 16.38 | 16.85 | 17.28

(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
Max. Vin(mV) OSR 256 512 : 1024 : 2048 ! 4096 : 8192 ;16384 : 32768
=0.9*VREF Qutput rate(t2) 977 488 244 122 61 31 15 8
Gain { =! PGA | xi{ ADGN

12400 025 | = 1 xi{ 0.25 |133.39} 55.79 | 35.80 | 26.52 { 21.22 } 17.56 | 15.68 | 14.77
12160 0.5 i= 1 x{ 05 |66.41 {27.72 {18.10 { 13.82 { 11.01 { 837 1 7.75 | 7.45
11080 1 = 1 x 1 33.93 11445 1 932 | 7.11 5.51 453 1 3.88 | 3.62
1540 2 = 1 x 2 1768 | 815 1 528 | 400 296 | 232 | 2.04 1.84
1270 4 = 1 x 4 942 1 469 i 310 1 2.34 1.69 1.32 1.11 1.00
135 8 = 1 x 8 533 | 2.91 200 i 1.4 1.03 i 0.81 0.64 i 0.54
168 16 1= 1 xi 16 317 1187 + 133 1 090 i 066 | 048 i 038 i 0.31

18 128 1 = 8 xi 16 128 1 090 : 063 : 046 : 032 : 022 : 0.16  0.12

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:

In(_
ENOB(RMS) = RMS Noise

RMS Noise =

FSR j

In(2)

k=1

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

600

500

400

300

Occurrence

200

100

300

250

Occurrence

1024

> (ADO[k))

Average = &1
1024

RMS Noise Diagram

Gain=1
Output rate ~ 8sps

— I I I I I I | s —
-2 -1 0 1 2

Output Code (LSB)

LSB base on 19-bit output

Figure6.8-3(a) RMS Noise Diagram

RMS Noise Diagram

Gain=128
Output rate ~ 8sps

6 5 -4 3 -2 - 0 1 2 3 4 5 6

Output Code (LSB)
LSB base on 18-bit output

Figure6.8-3(c) RMS Noise Diagram

©2008-2011 HYCON Technology Corp.
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Output Code (LSB)

Output Code (LSB)

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

223

RMS Noise Diagram

-1

Gain=1
Output rate ~ 8sps

201 401 601 801 1001

Time (reading number)
LSB base on 19-bit output

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
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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 Vv

©2008-2011 HYCON Technology Corp.
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7. STEEM

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

HY11P32-D000 Die - D 000 000 - 250 Green®
HY11P32-L044 LQFP 44 L 044 000 Tray 160 Green* | MsL-3
HY11P32-L048 LQFP 48 L 048 000 Tray 250 Green* | MsL-3

' EREH - HRBANERSR - BRNSRE (a5 [ BER | RSIERE)
Bl - IMpR FER AR ERERVIE TSRS 008 » HEZEMEMERALE - 8l
TEREA HY11P32-D000-008
Fan - FBRERENFEABNEAREEENERERRLE - ITERER
HY11P32-D000
Ban - ImpERE A FIEIIEHZEEFEEENEmRETIFR A LQFP44 HE » BT
B mBER HY11P32-L044 » HFELL Tray H8 - BIFR N Em=HN - FB15hIEEHA
HERERFIR Tray
fH1an - ,uE’Jﬁﬂi E IR AR P ERERRVIZ TS ARARAS 009 MKV EmETIFR A LQFP48
» B NEE A HY11P32-L048-009 » HELL Tray B85 » BIFR NE M
9# TR EE R IR Tray
? ERIERER
“001"~999" RIEHE RSN\ FVESRFRFERVIET\ISHRR - MZEHREH THLILES -
*MSL:
REBURTFRARIE IPC/JEDEC J-STD-020 RYAREEINLAEE DR - 122
IPC/JEDEC J-STD-033 FUIREEZIE ~ 5% ~ EREEFER -
* Green (RoHS & no CI/Br):
HYCON EfRE %A Green Product » 58 RoHS 1ESARENZERE(Br/CI<0.1%)
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8. HRBNEH

8.1 LQFP44(L044)

HYGON

HYCON TECHNOLOGY

D

D1

nnnnnnnnnnm

VARIATIONS (ALL DIMENSIONS SHOWN IN MM)

innonnnoonn
|/ N

_@_ ESJ

b Su=a
& _ ‘;:23
I —

SYMBOLS MIN. NOM. MAX.
A — — 1.60
A1 0.05 — 0.15
A2 1.35 1.40 1.45
el 0.09 — 0.16
D 12.00 BSC
w D1 10.00 BSC
E 12.00 BSC
E1 10.00 BSC
e 0.80 BSC
b 0.30 0.37 0.45
L 0.45 0.60 0.75
L1 1.00 REF
e’ o 3.5 7

(2]0.05MAX |
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8.2 LQFP48(L048)

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
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9. {EETECER
PAUMEM A Z R BRI - MiERAN SRS A N L it ) -

s BR SERE
V01 ALL  FDhREE1T
V02 6 BE] 22 RES
8 ZEIERER
10 BE1EERIIRER
20 Z5] 6.8 BH
22 #7112 Build-In EPROM 3318
V03 9 1ZER751%E » iRB8 WDT reset 43 40H
10 BE1EERIIRER
20 Gain=1=>10ppm/C
Gain=128=>15ppm/C

V04 10 12 SD18 Network
V05 1 EEIEENS

5 EHELI=b &S
22 {EE] Figure6.8 IE
V06 9 {ECTSLRE - MR XTI &2 XTO
13 HAO=>2MHz+20%
22 B R R
Vo7 4 FTIgNElEE A S BRI TEE
5 718 PT1.2 Y LVDIN IHEE
6 718 PT1.2 Y LVDIN IHgEE
8 ¥718 PT1.2 Y LVDIN IHEE
9 EIESIRBMNE » WDT reset £ 00H
1 EIEEFRAE » $TIE PT1.2 49 LVDIN I)8E
16 ¥718 PT1.2 Y LVDIN IgE
V08 5 1BI0EE 3 NEERAB
8 ZEIERERE
V09 9 fZciE 4-1 NS
18 fE8] Power System jERE K71
23~24 1270 SD18 Noise Performance Z&f
V10 4 E RS SANEN
12 B} 6. ERFIENE
24 & RMS Noise Diagram
V11 6 1810 LQFP48 5|HIE
27 IBINEIEEA

©2008-2011 HYCON Technology Corp. DS-HY11P32-V12_TC
www.hycontek.com Page30



HY11P32
Embedded 18-Bit ZAADC HVC\",\"

8-Bit RISC-like Mixed Signal Microcontroller HYCON TECHNOLOGY
29 IEINEYRBNERR

V12 10 1EcFEEE T EMERIERRIBE IR
27 IR ESES

©2008-2011 HYCON Technology Corp. DS-HY11P32-V12_TC
www.hycontek.com Page31



