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5. Bizas8I5R

“-"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 KKK KK K K %
05H INDF1 Contents of FSR1 to address data memory value of FSRO not changed N/A N/A A
10H FSROL Indirect Data Memory Address Pointer 0 Low Byte,FSRO0[7:0] XXXX XXXX | uuuu uuuu AR AR
12H FSR1L Indirect Data Memory Address Pointer 1 Low Byte,FSR1[7:0] XXXX XXXX | uuuu uuuu A
18H STKPTR STKFL | STKUN | STKOV STKPRT[2:0] 000. .000 | 000. .000 r,rw0,rw0,- -,r,r,r
1AH [PCLATH pcrio] | pcro) | pcrgl |[ .....000 | .....000
1BH PCLATL PC Low Byte for PC<7:0> 0000 0000 | 0000 0000 KRRk Kk %
23H INTEL GIE ADCIE TMAIE | WDTIE E1lIE EOIE 00.. 0000 | 00.. 0000 h RS AR
26H INTF1 ADCIF TMAIF | WDTIF E1IF EOIF .0.. 0000 | .0.. 0000 <K R
29H WREG Working Register XXXX XXXX | uuuu uuuu BOBEHB OO
2BH STATUS C 4 XX LU S et
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 R O R
30H PWRCN ENVDDA| VDDAX[1:0] ENACM 0000 .... 0000 .... KEFE -
31H MCKCN1 ADCS[2:0] ADCCK | XTHSP XTSP ENXT | ENHAO || 0000 0001 | 0000 0001 KR KK Kk k%
32H MCKCN2 | | LSCK HSCK HSS[1:0] CPUCK]1:0] ..00 0000 | ..00 0000 O R
33H MCKCN3 LCDS[2:0] PERCK | BZS[2:0] 000. 0000 | 000. 0000 WA AR
39H ADCRH ADC conversion memory HighByte XXXX XXXX | uuuu uuuu INAANAANS
3AH ADCRM ADC conversion memory Middle Byte XXXX XXXX | uuuu uuuu Lo
3BH ADCRL ADC conversion memory Low Byte XXXX XXXX | uuuu uuuu [AAASAAAS
3CH |ADCCN1 ENADC | ENHIGN| ENCHP PGAGNI1:0] ADGN[2:0] 0000 0000 | 0000 0000 kKKK Kk %
3DH ADCCN2 INBUF | VRBUF | VREGN DCSET[2:0] ..00 0000 | ..00 0000 ERS AR S
3EH |ADCCN3 OSRJ[2:0] 000. .... 000. .... *E e
3FH AINET1 INH[2:0] INL[2:0] INIS 0000 000. | 0000 000. e
40H AINET2 VRH[1:0] INX[1:0] VRL[1:0] .000 000. | .000 000. A
41H TMACN ENTMA | TMACK | TMAS[1:0] | ENWDT WDTS[2:0] 0000 0000 | 0000 0000 xR WK xR
42H TMAR TimerA data register XXXX XXXX | uuuu uuuu e
52H LCDCN1 ENLCD | LCDPR | VLCDX[1:0] LCDBF LCDBI[1:0] 0000 000. | 0000 000. AT
53H  |LCDCN2 LCDBL LCDMX[1:0] | | 000. ... | 000. ... R
54H LCDO Segment SEG2@[3:0] and SEG3@][7:4] data register of LCD XXXX XXXX | uuuu uuuu EK R K k%
55H LCD1 Segment SEG4@[3:0] and SEG5@][7:4] data register of LCD XXX XXXX | uuuu uuuu AR RN
56H LCD2 Segment SEG6@][3:0] and SEG7@][7:4] data register of LCD XXXX XXXX | uuuu uuuu HR R Kk %
57H LCD3 Segment SEG8@[3:0] and SEG9@[7:4] data register of LCD XXXX XXXX | uuuu uuuu KRR KK KK K
58H LCD4 Segment SEG10@[3:0] and SEG11@][7:4] data register of LCD XXXX XXXX | uuuu uuuu SR S
59H LCD5 Segment SEG12@[3:0] and SEG13@]7:4] data register of LCD XXXX XXXX | uuuu uuuu KKK KK K K %
6DH PT1 PT1.7 PT1.6 PT1.5 PT1.4 PT1.3 PT1.2 PT1.1 PT1.0 XXXX XXXX | uuuu uuuu FEEELLLD
6EH |TRISC1 TC1.7 | TC1.6 | TC15 | TCl14 0000 .... 0000 .... FEEE e
6FH PT1DA DA1.2 ... .0.. ... .0 -
70H PT1PU PU1.7 | PU16 | PUL5 | PUL4 | PUL3 | PUL.2 | PUL.1l | PUL.0 [[0000 0000 | 0000 0000 *RE KK K %
71H PT1M1 INTEG1[1:0] INTEGO[1:0] .... 0000 .... 0000 -ymymym KK
72H PT1M2 PM1.7[0] 0. ... 0. ... e
74H PT2 PT2.5 PT2.4 PT2.3 PT2.2 PT2.1 PT2.0 XX XXXX ..uu uuuu A SRS
75H TRISC2 TC25 TC2.4 TC2.3 TC2.2 TC2.1 TC2.0 ..00 0000 | ..00 0000 IR AR AR
77H PT2PU PU25 | PU24 | PU23 | PU2.2 | PU2.1 | PU2.0 || ..000000 | ..00 0000 SR S

80H ~ FFH|GPRO General Purpose Register as 128Byte XXXX XXXX | uuuu uuuu il
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6. BRI

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

Voltage applied at Vpp 10 Vs .o oot it e -0.2V to 4.0V
Voltage applied to any pin ... ..o -0.2VtoVp, +0.3V
Voltage applied to RST/VPP pPin ... -0.2Vto 6.9V
Voltage applied to TST/PTL.3pin .. ..o e =0.2Vto Vpp+1V
Diode current at any device terminal . . . ... ... e +2 mA
Storage temperature, Tstg: (unprogrammed deviCe) ... ..........iriiniiennnn.. -55°C o 150°C

(programmed deviCe) .. ......vit i -40°C o 85°C
Total power disSSipation. .. ... 0.5w
Maximum output current sink by any PORT1to PORT31/Opin. ... ... ... ... 25mA

6.1Recommended 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 = 22\/,
XT Oscillator Ceramic resonator XTSP[0]=1, XTHSP[0]=0 | 450K 8M Hz
ENXT[0]=1
Frequency Crystal XTSP[0]=1, XTHSP[0]=0 1M 8M

-
©2008-2016 HYCON Technology Corp. DS-HY11P12-V16_TC
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6.2Internal RC Oscillator

Ta =25°C,Vpp = 3.0V,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
HAQO | High Speed Oscillator frequency ENHAOQ[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. VOD LPO\S. VDD
o
o

2.010

28.00

2.005

2.000

HAO (MHz)
LPO (KHz)
~
~
>
38

1.995

1.990 26.00
1.985
25.00
1.980
1975 2400
1.970 22v 24V 26V 28V 3.0V 32V 34V 36V
22V 2.4V 2.6V 2.8V 3.0v 3.2v 3.4V 3.6V
VDD DD
Figure 6.2-1 HAO vs. VDD Figure 6.2-2 LPO vs. VDD
HAOs TAGHDD=3.¥ LPO vs. Temperature @VDD
1980
31.00
960
30.00
0 VDD=3.6/
2.00
PRL| o)
{ . g B0
e 0 711 VDD=30V
180 =
26,00
1.860
25.00
0 VD=2V
2,00 ‘ ‘
= ‘ ‘ ‘ ‘ ‘ ‘ 03B 055 B B 58
400 150 150 250 450 75C 8¢
Temperoue{C) Temperature (C)
Figure 6.2-3 HAO vs. Temperature Figure 6.2-4 LPO vs. Temperature
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6.3Supply current into VDD excluding peripherals current

Ta =25°C,Vpp = 3.0V,0SC_LPO = 28KHz,unless otherwise noted

Sym. | Parameter Test Conditions Min. | Typ. | Max. unit
lam1 | Active mode 1 OSC_CY = 8MHz, OSC_HAO = off, CPU_CK = 8MHz 1 2 mA
lam2 | Active mode 2 OSC_CY = off, OSC_HAO = 2MHz, CPU_CK = 2MHz 0.28 0.55 mA
lamz | Active mode 3 OSC_CY = off, OSC_HAO = 2MHz, CPU_CK = 1MHz 0.165 0.3 mA
lp1 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 UuA
I p3 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
1.7
350
15
ERE Z
. Z 250
09 200
07 150
o5 Lo 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 Iay; vs. VDD Figure 6.3-2 oy, vs. VDD
Tamzvs VDD Ireivs VDD
250 10
9
200 8
7
2 150 ~ 6
2 N
= 1w !
3
50 2
1
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 Iayz vs. VDD Figure 6.3-4 1, p; vs. VDD
7
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I2vs VDD
2.50
2.00
~ 150
=
=1
Lo
0.50
0.00 S S S R
22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
VDD(V)

Figure 6.3-5 I, p, vs. VDD

Irrsvs VDD
0.80
0.75
0.70
0.65
=
Z 060
=
055
050
045
04 L
2223 24 25 26 27 28 29 30 31 32 33 34 35 36
VDD(V)
Figure 6.3-6 I p3 vs. VDD
Ii2 with femperature of YDD=3V
3
26
_22
3
18
14

40 -30 20 -10 0 10 25 30 40 5 60 0 8
TA(C)

lssn1 with temperature ot VDD=3V
1.30
1.29
€1,28
Rk
1.26
1.25
40 230 -20 -0 0 10 25 30 40 50 60
TA(C)
Figure 6.3-7 Iav1 VS. Temperature
liez with temperature of VDD=3V
1.4
1.2
1
z 08
2
206
0.4
0.2
40 -30 -20 10 0 10 25 30 40 5 60
TA(C)

Figure 6.3-9 | p3 VsS. Temperature
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6.4Portl~2
Ta =25°C,Vpp = 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
\%
A\ Low-Level input voltage 0.9
Vhys | Input Voltage hysteresis(VIH - VIL) 0.8 \Y%
l.ke | Leakage Current 0.1 UA
Rpy | Port pull high resistance 180 kQ
Output voltage and current and frequency
VoH High-level output voltage lon=10mA Vpp -0.3
\%
VoL Low-level output voltage lo.=-10mA VSS +0.3
VOH vs IOH @VDD=3V VOH vs. IOH@VDD=2.2V
235
300 220
285 \ 205
190 T~
S270 25
I 25C I
9 255 9 1.60 5C
240 145
0oL 19 oc
225 1.15
210 1.00
OMA  -5MA  -TOMA  -15MA  -20MA  -25MA  -30MA  -35MA OMA  -5MA  -1OMA  -ISMA  -20MA  -25MA  -30MA  -35MA
IOH IOH

Figure 6.4-1 Vo vs. loy @VDD=3.0V Figure 6.4-2 Voy VS. loy @VDD=2.2V

VOL vs. IOL@VDD=3.0V VOL vs. IOL@VDD=2.2V
0.9 0.9
0.8 0.8
0.6 0.6 g5
> 85T )
g 0 Q g 03 -
03 ¢ 03
0.2 / 0.2 /
00 : : 00 ‘ ‘ ‘
OMA  5MA  10MA 15MA  20MA  25MA  30MA  35MA OMA  5MA  10MA 15MA  20MA  25MA  30MA  35MA
0L 0L

Figure 6.4-3 Vg vs. lo.@VDD=3.0V Figure 6.4-4 Vg vs. loo@VDD=2.2V
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6.5Reset(Brownout, External RST pin, Low Voltage Detect)

Ta =25°C,Vpp = 3.0V,unless otherwise noted

Sym. Parameter Test Conditions | Min. | Typ. | Max. unit
Pulse length needed to accepted reset internally, tg.Lvr 2 us
BOR | Vpp Start Voltage to accepted reset internally (L=»H),Vvr 1.6 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 UuA
External input voltage to compare reference voltage 1.2 \
Compare reference voltage temperature drift TA=-40°C"~ 85 °C 100 ppm/°C
Detect Vpp Vvoltage 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 Vvoltage 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 VLDxX[3:0]=1010b 2.9
LVD Detect Vpp voltage rang by user option, Vsys VLDx[3:0]=1001b 2.8
Detect Vpp Vvoltage rang by user option, Vsys VLDX[3:0]=1000b 2.7
Detect Vpp Vvoltage rang by user option, Vsys VLDX[3:0]=0111b 2.6 Y
Detect Vpp Vvoltage rang by user option, Vsys VLDX[3:0]=0110b 25
Detect Vpp Vvoltage rang by user option, Vsys VLDx[3:0]=0101b 2.4
Detect Vpp Vvoltage rang by user option, Vsys VLDX[3:0]=0100b 2.3
Detect Vpp Vvoltage rang by user option, Vsys VLDx[3:0]=0011b 2.2
Detect Vpp Vvoltage rang by user option, Vsys VLDx[3:0]=0010b 2.1
Detect Vpp Vvoltage 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

e EETE}E}E}E}EPE
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| T S o
[ i | ! ! | |
[ " | ! ! | |
Vebeud [ L L
|
Thems L Vesr=VDDI—— | —
Vim A % : | | | |
T/ N ! ! | :
BOR Start Vil i H \; e v, I | I \T//HYS'R‘ET

VDD t I tt t RsT| | ! |
r i \ =0.3xVDD|-—+== §\ /7 T i

L - - - T >

I [l [l I I

Lo oo P Ll
R R L ikt i
P ! 1 bl N
L B o .
occur P [ — oceur| 1 | . !
g | i B | | | |
Reset stage § i i ! g Reset state| | ! 1 1
c I = I I

no ocourb—21 L ! = > no occurl—. . L H >

Figure6.5-1 BOR reset diagram

" rrst : Please see BOR Introduce of HY11Pxx series User’s Guide (UG-HY11S14-Vxx).

1.98

VLVR and VLVR Release Voltaage vs. TA

196
194

192

VLVR Release Voltage

-
© ©
& S

1.86

184

182

VIR Veltag
EVR-VoitagH

VLVR and VLVR Release Voltage
~)

1.80

-40C -35C -15C 5C 45C 65C 85C

TA
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Ta =25°C,Vpp = 3.0V,unless otherwise noted

2.3840

3.6V 3.5V 34V 33V 32V 31V 30V 2.9V 28V 2.7V 2.6V 2.5V

VDD

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

©2008-2016 HYCON Technology Corp.
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Sym. Parameter Test Conditions Min. | Typ. | Max. unit
VDDA operation current, lyppa IL =0mA VDDAX[1:0]=00b 22 UuA
IL=0.1mA, VDDAX [1:0]=00b 33 \Y
VDDZ=VDDA+0.2V | VDDAX [1:0]=01b 2.9 v
Select VDDA output voltage
VDDAX [1:0]=10b 2.6 \Y
VDDAX [1:0]=11b 2.4 Y
VDDA IL = 10mA VDDAX [1:0]=00b 135 mv
VDDAX [1:0]=01b 150 mvV
Dropout voltage
VDDAX [1:0]=10b 165 mVv
VDDAX [1:0]=11b 180 mvV
Temperature drift VDDAX [1:0]=11b TA=-40°C™ 85°C 50 ppm/°C
Vpp Voltage drift I. =0.1mA Vpp=2.5V~3.6V +0.2 %/\V
ACM operation current, lacm I. =0mA 20 UuA
Output voltage ,Vacu ENACMI[0]=1 I. = 0uA 1.0 \
ACM Output voltage with Load I, = +200uA 0.98 1.02 Vacm
Temperature drift ENACMI[0]=1, TA=-40°C™ 85°C 50 ppm/°C
VDDA Voltage drift I. = 10uA 100 uviv
VDDA : Adjust Voltage Regulator
ACM : Analog Common Mode Voltage
23900 VDDA@2.4V with VDD 239 VDDA@2.4V with VDD
2.3895 2.388
-
e o
2.3860 - 2378
2150
2.3845 2.374

2372

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

VDY)

Figure6.6-2 VDDA I.=10mAvs. VDD
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VDDA with temperature

2.3910

2.3900
VDD=3.0V

2.3890

2.3880

S 23870 HpB=25

g 23860

S 2.3850

2.3840

2.3830

2.3820

2.3810
40 3% 5 b 25

65

85

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

ACM Load with VDDA

0.992
0.992

IL=200uA

0991 =0

— 0.991
=

= 0.990
9] IL=-200uA

< 0.990

0.989

0.989

0.988 :
2.4 2.6 2.9

Internal VDDA(V)

3.3

Figure6.6-5 ACM Load vs. VDDA
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23880
23860
23840
23820

_2.3800

£ 23780

a

8 23760

> 23740
23720
23700
23680
23660

VDDA with femperature
[=10mA
VDD=3.0V
VDD=2.6V
40 35 15 5 25 45 65 85
TA(C)

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

1.010

1.005

1.000

0.995

ACM (V)

0.990

0.985

0.980

ACM vs. VDD with temperature @VDDA=2.4V

—VDD=3.6V
VDD=2.5V |7

S IL=10uA
-40 20 0 20 40 60 80 100
TA (C)

Figure6.6-6 ACM vs. Temperature
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6.7LCD
Ta =25%C,Vpp = 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
lLco 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 2.8 3.08
\%
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 fiep =128Hz,VLCD=3.05V 10 kQ
VLCD Start Time VLCDvs. VDD
142
12 VDD=2.2y 3.08
102 305
- S 3m
£ ® 8 290
§ o2 > 2l96
Fn VDD=3.0V .
2.93
2 VDD=3.6V 2.90
2 ‘
K\ 2 AR KR KRN
2.55 28 3.05 33 T Y ) S T SO
VLCD(V) VDD(V)
Figure6.7-1 LCD start time Figure6.7-2 VLCD vs. VDD
VLCD vs. Load VLCD vs. Load
3 VDD=22V 35 VDD=3.0V
31 33
S 29 s
5 29
21 a
9 927
> 25 \ > 25
2.3 23
21 2.1 :
10 20 30 40 5 60 70 8 90 100 125 150 175 200 225 250 275 300 325 350
L(uA) I.(uA)

Figure6.7-3 VLCD vs. I, @VDD=2.2V
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Ta =25°C,Vpp = 3.0V, VDDA=2.4V,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
Vspis Supply Voltage at VDDA ENVDDA[0]=0 2.4 3.6 \%
Modulator sample frequency, ADC_CK 25 250 300 KHz
f spis -
Over Sample Ratio, OSR 256 32768
ENADC[0]=1
168
INBUF[0]=1,VRBUF[0]=0
Operation supply current ENADC[0]=1 GAIN =4,
I spis 150 uA
without PGA INBUF[0]=0,VRBUF[0]=1 | ADC_CK=250KHz
ENADC[0]=1
120
INBUF[0]=0,VRBUF[0]=0
6.8.1 PGA,Power Supply and recommended operating conditions
Ta =25°C,Vpp = 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 \%
| pca Operation supply current PGAGN][1:0]=<01>0r<1x> 320 uA
Gpga | Gain temperature drift Ta =-40°C” 85°C GAIN=128 5 ppm/°C
6.8.2 SD18,performance I (fSD18=250KHz)
Ta = 25C,V pp = 3.0V, VDDA=2.9V,Vyr=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 =-40°C”
Gspig | Gain 1~x16 (NBUF[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
voltage range with Chopper and AAI=0V Gain=2 1
Buffer(INBUF,VRBUF) without PGA | AVR=0.9V
Eos %FSR
Offset error of Full Scale Rang input | DCSET[2:0]=<000>
voltage range with Chopper without | *AAl is external short 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/°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=0.7V to 1.7V, Vg=0V,
90
Vvr=1.0V,without PGA GAIN=1
CMsgp1g | Common-mode rejection dB
Vem=0.7V to 1.7V, V=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
Vyr=1.0V, Vg=1.2V,Vs,.=1.2V, GAIN=16
PGA=8
SD18 Offset Drfit vs. Temperature SD18 Offset Drfit vs. Temperature
5 0.0
. 05
0 : __-10
3z s 3 -15
< z 20
% 10 -25
5 5 5o
g 15 Q 35
-4.0
-20 4.5
-25 -5.0
-40°C  -20C  0C  20°C 40C 60C 80T -40°C -20C  0C 20°C 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%
05 — 0.02%
<) \
3 o T E—— £ 001w
= ™~
2 05 = 0.00% | : e : : :
s} g N~ |
g 1 g 001w =
-15 -0.02%
2 -0.03%
-40°C -20C  0C  20C 40C 60C 80C -40°C -20C  0°C 20°C 40C 60°C 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
Figure6.8-1(c) SD18 Offset Temperature drift Figure6.8-2(a) SD18 Gain drift with temperature

DS-HY11P12-V16_TC
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SD18 Gain Drfit vs. Temperature
0.03%
0.02%
B
S 0.01% —
fd I
& 000% e 1
Q .0.01% E—
2: . 0
-0.02%
-0.03%
-40°C -20C 0T 20°C 40C 60T 80T
TA Gain=16, Sl and VR buffer off
ASI=37.5mV, AVR=0.9V
VDDA=2.4V

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

©2008-2016 HYCON Technology Corp.
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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

0T

20°C 40C 60C 80T
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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6.8.3 SD18,Temperature sensor

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

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

TCegrr | One point calibrate error temperature Calibration at 25°C of -40°C” 85°C +2 °c

TPS Voltage vs. Temperature

Vips(mV)

b W &
g

D g

45 30

15000 15 30 45 60
TA(C)

590

Figure6.8-3 TPS output voltage vs. temperature drift

©2008-2016 HYCON Technology Corp.

www.hycontek.com

DS-HY11P12-V16_TC
Page32


http://www.hycontek.com/�

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

8-Bit RISC-like Mixed Signal Microcontroller HYCON TECHNOLOGY

6.8.4 SD18 Noise Performance
Ta =25°C,Vpp = 3.0V, VDDA=2.4V,unless otherwise noted
HY11P12 §t¥t SD18 12 T EZ RV A KRS - Table6.8-4(a), Table6.8-4(b) I8
BURY AR M8 ZREE Gain, Output rate, REIRFRAMAZERFRGR o BIEUREERETN 80
AFSRARES - SZERER 1.2V » Btk 1024 FEH| -

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 1 ix} 025] 163 | 17.4 | 17.9 | 185 | 190 } 195 | 200 | 204
2160 05 {=f 1 ix: 05 | 163 | 17.3 | 17.9 | 184 | 189 | 194 § 19.8 | 20.2
+1080 1 f=t 1 ixi 1 | 162 ! 172 | 178 | 183 | 188 § 19.3 | 19.7 | 201
540 2 1=i 1 ixi 2 | 164 | 171 | 176 | 182 | 187 {192 | 19.6 | 20.0
270 4 =0 1 ixi 4 | 160 1169 ! 175 | 180 | 185 | 189 | 19.4 | 198
4135 8 1=! 1 txi 8 | 159 | 166 ! 172 | 17.7 | 182 | 187 | 19.2 | 196
+68 16 1=1 1 ixi 16 | 156 ! 163 | 168 | 17.3 | 17.7 | 18.3 | 188 | 193
+34 32 1=1 2 ixi 16 | 148 | 153 | 159 | 16.4 | 169 | 17.4 | 17.8 | 183
17 64 t=i 4 ix! 16 | 145 § 150 ! 155 | 16.0 | 165 { 17.0 | 17.5 | 18.0
+8 128 1=1 8 ixi 16 | 140 | 146 | 151 | 156 | 16.0 | 16.6 | 17.0 | 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 1024 1 2048 1 4096 1 8192 116384 132768
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 = 1 x1 0.25 ]121.08 1 57.40 1 38.74 1 26.66 ! 18.39 i 13.21 I 9.49 6.98
+2160 05 1= 1 xi 0.5 ]61.63 i129.23 119.21 i 1351 i 9.78 7.02 5.12 3.91
+1080 1 = 1 X 1 32.21 } 15.70 }10.25 | 7.31 5.19 3.77 2.80 2.13
+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 X 16 3.03 1.84 1.29 0.92 0.70 0.46 0.33 0.24
34 32 1= 2 X 16 2.61 1.81 1.27 0.89 0.62 0.45 0.32 0.23
+17 64 1= 4 X 16 1.66 1.13 0.80 0.56 0.41 0.29 0.20 0.14
+8 128 1= 8 X 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
©2008-2016 HYCON Technology Corp. w

www.hycontek.com Page33


http://www.hycontek.com/�

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

8-Bit RISC-like Mixed Signal Microcontroller HYCON TECHNOLOGY

The RMS noise are referred to the input. The Effective Number of Bits (ENOB(RMS
Bit)) is defined as:

m(FSR_j
ENOB(RMS) = RMS Noise 2

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

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

B 1 "W'lllﬂ""
U0

Occurrence

Output Code (LSB)
o

-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
3
250 z o et [ T ] |
9 2, 1l |
S 200 2
< 8o
Q -
8 150 31 g
=1
100 o 2 LN J UL LRI LI Il L
S I
50
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-hit 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. 53]E#&S
A FY = Ht Ht NIN
HEREN| S| H5a% | @X M
TERE HENN S| . ) _ MSL?
AT\ | #RoR e gE AR
HY11P12-D000 Die - D | 000 000 - 200 Green4
HY11P12-L044 LQFP 44 L | 044 000 Tray 160 Green4 MSL-3
HY11P12-L048 LQFP 48 L | 048 000 Tray 250 Green4 MSL-3
HY11P12-N048 QFN 48 N | 048 000 Tape & Reel 3000 Green4 MSL-3

'ERSE - IRANELER - BRNSRE (ZAE / BER | AZIERE)
Ban - MR FIERAFEFRENETSRIE S 008 - BEENEMmEBFE/TLE - Hl
TE R34 HY11P12-D000-008
Fan - FBHERENFEABNEEREEENERERAEE - AITERES
HY11P12-D0O00O
Ban ;- FREKRENFEABNZEEREEENERETRHLQFP4A4A HE » AT
EmEmHY11P12-L044 - HEL TrayH & » BIFR FEmRBN - B15hIEEER
HEBRRFIVE Tray
fHan - ME’Jﬁﬂi E R AR FE R RV TS REEAS 009 » M KA EmETIRFHLQFP4S
» B NEEFRaAmHY11P12-L.048-009 » HELL TrayHE » BIBR NE MR
9* SR RIEER BB RIS Tray
2 BTV ISHwER
“001"~"999" BIEXE M\ ZIEFKFRBIIET\ISHRTE - MZEHR S NFLS -
3MSL:
RERURTFMMRIKIE IPC/JEDEC J-STD-020 HYAREEINLAEE DK - 23S
IPC/JEDEC J-STD-033 UiEEZIE ~ Bk  EHER -
4 Green (RoHS & no CI/Br):
HYCON EfEA Green Product: R RoOHS 155 'REACH SREEYIE(SVHC)

UK BERZEMEARE

-
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8. HWRANEH
8.1 LQFP44(L044)
8.1.1 Package Dimensions

D
el VARIATIONS (ALL DIMENSIONS SHOWN IN MM)
44 34 SYMBOLS MIN, MOM. MAX,
HHHHHHHHHHH\ A - - 1.60
”:/ i Al 0_05 - 015
—_ ‘@‘ — A2 1.35 1.40 1.45
— — cl 0.09 — 0.16
— —
= = D 12.00 BSC
— :-F; NS gl w D1 10.00 BSC
— — £ 12.00 BSC
— — E1 10.00 BSC
| — —
— — 2 0.80 BSC
11— s b 0.30 0.37 0.45
7 L (.45 0.60 0.75
Woooooool 4 0 1.00 REF
12 22 'R o 35 -

b

e

A2
A

5 o
x1)

/,—» u
N

[&]0.05mAx |

JEDEC MS-026 compliant

e EETE}E}E}E}EPE
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8.2 LQFP48(L048)
8.2.1 Package Dimensions
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D
” VARIATIONS (ALL DIMENSIONS SHOWN IN MM)
SYMBOLS | MIN. NOM. | MAX.
48 37 A _ —_ 1.60
IHRTHAIRAIAIA M| 005 | —— ol
) N A2 1.35 | 1.40 1.45
1 —— 136
— O — b 017 | 0.22 0.27
= — c 0.09 —_— 0.20
— —
— — 9.00 BSC
— — o w D1 7.00 BSC
— — E 9.00 BSC
— — E1 7.00 BSC
— — e 0.50 BSC
PG e L 045 | 060 | 075
IR Lt 1.00_REF
13 24 9 Ol ‘ 35' ‘ 7'
© 5
y i o
J I :l L ) B GAGE PLANE
SEATING PLANE T —
L. 1. - t
[~ T L
L1

©2008-2016 HYCON Technology Corp.
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8.3 QFN48(N048)
8.3.1 Package Dimensions

. D l— D2 »
7 48
4 Jotutuuuuuul
/ 36 ] I
PIN 1— — —
MARK — —
] ]
] [
" — — E2
1] ]
] ]
] ]
1] ]
] ]
25 ] 112
! nnonmnononnm|
L Al 24 13
‘ —» e }1‘ L<7
—» «A3 }
(A b
SYMBOLS MIN NOM MAX
A 0.70 0.75 0.80
Al 0.00 0.02 0.05
A3 0.20 REF.
0.15 0.20 0.25
D 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.

-
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8.3.2 Tape & Reel Information
8.3.2.1 Reel Dimensions —Typel Unit : mm
A e
w1
8.3.2.2 Carrier Tape Dimensions
DO P2
A %/ N
/’ /
L / _
= | \ | ]
\ : > 5 \ BO
il r
Reel . ) )
] ) Carrier Tape Dimensions
SYMBOLS Dimensions
A w1l A0 BO KO PO P1 P2 E F DO W
330 16.5 6.30 | 6.30 | 1.10 | 4.00 |12.00| 2.00 | 1.75 | 7.50 1.50 16.00
+0.10 | £0.10

Spec.
+0.10 | £0.10

Tolerance +1.5/-0 | +0.10
Note: 10 Sprocket hole pitch cumulative tolerance is £0.20mm.

8.3.2.3 Pinl direction
QOOOOQOOQOQ/

oo oo

DS-HY11P12-V16_TC
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9. {Z5TACER

AN S A S Z B BCRAIMTT » iERART Siid
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SRV CUE N i Es

RS
Vo1
V02
V03

V04

V05

V06

V07
V08

V09

V10

V11
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B
ALL
ALL

5~10

17
24
26
4
14
21
4

10
17
19
20
6~7
8~9
22~24

26~27
5
9
14
28

LERE

YIRS

EEEENST

£ 234 SHIRFREE

{£5] 6.5 SEN : FPRRANS LVD faili N EREI A LLREBRIRIS LIS S BIREmIIEE -
(28] 7 B8N« BRANEHBEiRESHMIEANT

#1189 TH - HZETRCER

5] 48 fEfE=A% 46 (BT » 1ISEANEIE
T MRS

BING sp1g Temperature Drift =788
(EHIESTINES

257 /0 ERHERBAF

ZETE=ERRII&R

{Z8] Reset &

5] Power System AE

{&&] Figure6.6-5, Figure6.6-6 ACM Chart
(ZE]SENNE

ZE1ERE

(ERIETINES

(ERIETINES

BEIEEN T

EET5IIE - 1200 LVDIN 5B
(ZEEIFEFASEESE - 1830 LVDIN 5|f]
(ZETHEEAE - MR L/2bias E7A7

1EINEE 3 NERHA

\

W

(ZEEIFEFASEESE - 1280 RST #Y RC i
IBINMERFSRE AR LVDIN SR

1211 SD18 Network ZEf

R AR

17 SD18 Noise Performance ZZf
EcY LA5RANE

BcE 3-2 NE

BN 6. BERFFITARR

{£2X RMS Noise Diagram

{EE] Power System B
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V12 3 Ul =1=]
22 EHURSER
V13 6 1E10 LQFP48 5|RE

12 {EcNE 4-2 INH/INL
30 IEMNEIE &
32 IBINHRBNER
V14 11 (ZckFasE T EABRA{ERER B S iRk
30 IEMNEIEEFANE
V15 8 1870 QFN48 5|
11~12 B0 /O EFEEEFRAF(LQFP48/QFN4S8)
34 IBINEIEEA
37 IBINHERBNEHR
V16 13 IRy R BYTCER I FEMER AR
35 EE ¥ Green (RoHS & no Cl/Br)
39 #7112 Tape & Reel Information
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