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5. EFERIIR

“-"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 I Bit3 Bit2 Bit1 Bit0 A-RESET | i-RESET RW
00H INDFO Contents of FSRO to address data memory -value of FSR0 not changed N/A N/A FRE R
01H POINCO Contents of FSRO to address data memory -value of FSRO post-incremented N/A N/A FEERERRE
02H PODECO Contents of FSRO to address data memory -value of FSRO post-decremented N/A N/A R
03H PRINCO Contents of FSRO to address data memory -value of FSRO pre-incremented N/A N/A HEE R
04H PLUSWO Contents of FSRO to address data memory -value of FSRO offset by W N/A N/A R
05H INDF1 Contents of FSR1 to address data memory -value of FSRO not changed N/A N/A PR
06H POINC1 Contents of FSR1 to address data memory -value of FSRO post-incremented N/A N/A A
O7H PODEC1 Contents of FSR1 to address data memory -value of FSRO post-decremented N/A N/A A
08H PRINC1 Contents of FSR1 to address data memory -value of FSRO pre-incremented N/A N/A FRE R
09H PLUSW 1 Contents of FSR1 to address data memory -value of FSRO offset by W N/A N/A FEE R
OFH __ |FSROH | | | | | | | FSRO@I|[ ... LU
10H FSROL Indirect Data Memory Address Pointer 0 Low Byte, FSRO[7:0] XXXX XXXX | uuuu uuuu R
TH__|FSR1H [ [ [ | [ | [FsrugI|| .oox | ...w
12H FSR1L Indirect Data Memory Address Pointer 1 Low Byte,FSR1[7:0] XXXX XXXX | uuuu uuuu R
16H TOSH | | | | | Tos[10) | TOS[9] | TOS[8] || .....000 ....000
17H TOSL [Top-of-Stack Low Byte (TOS<7:0>) 0000 0000 | 0000 0000 e A
184 [STKPTR STKFL | STKUN | sTKoV | | | STKPRT[2:0] 000..000 | 000..000 T, WO0,W0 - -, Fr.r
1AH PCLATH [ [ [ | [ Pcriop | Pciol | Pcrs _...000 _...000
1BH PCLATL PC Low Byte for PC<7:0> 0000 0000 | 0000 0000 R
1DH TBLPTRH | [ [ | | TBLPTRI10] | TBLPTR]| TBLPTR8]|[ ... .000 ....000
1EH TBLPTRL Program Memory Table Pointer Low Byte (TBLPTR<7:0>) 0000 0000 | 0000 0000 R
1FH TBLDH Program Memory Table Latch High Byte 0000 0000 | 0000 0000 PR
20H TBLDL Program Memory Table Latch Low Byte 0000 0000 | 0000 0000 AR
21H PRODH Product Register of Multiply High Byte XXXX XXX | uuuu uuuu (AR AN
22H PRODL Product Register of Multiply Low Byte XXXX XXXX | uuuu uuuu [AAA4AAAS
23H INTE1 GIE ADCIE TMCIE TMBIE TMAIE WDTIE E1IE 0000 000. | 000.000. A
24H INTE2 SSPIE CCPOIE .....0.0 .....0.0 -mmm et
26H INTF1 ADCIF TMCIF TMBIF TMAIF WDTIF E1IF .000 000. .00. 000. it GO
27H INTF2 SSPIF CCPOIF || ....0.0 ....0.0
29H WREG Working Register XXXX XXX | uuuu uuuu T
2AH BSRCN BSR[0] e 0 0 =i =y
2BH STATUS C DC N oV z Lo X XXXX ...uuuuu EEE A AR
2CH PSTATUS PD TO IDLEB BOR SKERR 000d .0.. uduu d.. rw0,rw0, w0,rw0 -,rw0,-,-
2DH LVDCN LVDFG LVD LVDON VLDXI3:0] .000 0000 | .000 uuuu S
30H PWRCN ENVDDA VDDAX[1:0] ENACM | | 0000 .... 0000 .... S
31H MCKCN?1 ADCS[2:0] ADCCK | | ENHAO (| 0000 ...1 0000 ...1 e
32H MCKCN2 | | HSS[1:0] CPUCK(1:0] .... 0000 .... 0000 - S
33H MCKCN3 PERCK | R ... 0. RRE FER
39H ADCRH [ADC conversion memory HighByte XXXX XXX | uuuu uuuu FIEELLLE
3AH ADCRM IADC conversion memory Middle Byte XXXX XXX | uuuu uuuu (AR AN
3BH ADCRL IADC conversion memory Low Byte XXXX XXXX | uuuu uuuu [AAAgAAAS
3CH  |ADCCN1 ENADC | ENHIGN | ENCHP PGAGN[1:0] ADGN[2:0] 0000 0000 | 0000 0000
3DH  [ADCCN2 | [ | vrREGN DCSET[2:0] ....0000 | ... 0000
3EH ADCCN3 OSR[2:0] | | OSR[3] 000...0. | 000...0.
3FH AINET1 INH[2:0] INL[2:0] | INIS 0000 000. | 0000 000. -
40H  |AINET2 | VRH[1:0] INX[1:0] [ VRL[1:0] 1000 000. | .000000.
41H TMACN ENTMA | TMACK | TMAS[1:0] | EnwDT | WDTS[2:0] 0000 0000 | 0000 0000 FET W
42H TMAR TimerA data register XXXX XXXX | uuuu uuuu FEEELLET
434 [TMBCN ENTMB | TMBCK | TMBS[1:0] | TMBSYC | TMBR2R | | 0000 00.. | 0000 00..
44H TMBRH TimerB High Byte data register XXXX XXxX | uuuu uuuu R
45H TMBRL TimerB Low Byte data register XXXX XXxX | uuuu uuuu R
46H TMCCN ENTMC | TMCCK[1:0] | TMCS1[2:0] | TMCSO[1:0] 0000 0000 | 0000 0000 St o
47H PRC TimerC programmable register 11111111 | 11111111 FEEEEER
48H TMCR TimerC register 0000 0000 | 0000 0000 [AAAgAAAs
49H CCPCN | CCPOM[3:0] ....0000 | ... 0000
4AH CCPORH CCPO High Byte data register XXXX XXX | uuuu uuuu T MR
4BH CCPORL CCPO Low Byte data register XXXX XXX | uuuu uuuu AR AR
4FH PWMCN ENPWM | ENPFD PWMRL[1:0] | [ 0000.... | 0000....
51H PWMR PWM MSB Byte register XXXX XXxX | uuuu uuuu R
6AH PT4 PT4.6 PT4.5 PT4 1 PT4.0 XX. . XX .uu. ..uu AR
6BH  |PT4DA DA46 | DA45 DA4.1 | DA4o || 1.1 | 1.1
6CH PT4PU PU4.6 PU4.5 PU4.1 PU4.0 .00...00 .00...00 AT
6DH  [PT1 PT16 | PT15 PT1.2 PT1.1 xxx. | uu.uu. e
6EH TRISC1 TC1.6 TC1.5 .00. ... .00. ... = e
6FH PT1DA DA1.2 0. ... 0. S e
70H PT1PU PU16 | PU15 PU1.2 PU1.1 100..00. | .00..00.
71H PT1M1 INTEG1[1:0] ... 00.. ... 00..
72H  [PTIM2 PM1.6[0] PM1.5[0] ..0.0.. ..0.0..
74H PT2 PT2.5 | PT2.4 PT2.2 XX X _.uu UL,
75H TRISC2 TC2.5 TC2.4 TC2.2 ..00 .0.. .00 .0.. == =
77H PT2PU PU2.5 PU2.4 PU2.2 ..00 .0.. .00 .0.. == =
78H PT2M1 PM2.2[1] | PM2.2[0] .00 ... .00....
< 5-1 HY11P41 E538315%
— ——— —————————————————————————————————————————————————————— ]
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6. BRI

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

Voltage applied at Vpp to Vs ... oo oo i e e e -0.2Vto4.0V
Voltage applied toany pin . ... ... . i e -0.2VtoVpp+0.3V
Voltage appliedto RST/VPP pin .. ... ... e it e e aans -0.2Vto 6.9V
Voltage applied to TST/PT1. 1 pin .. ... i it aae e anns -0.2VtoVpp+1V
Diode current at any deviceterminal . .............c. i e e e 2 mA
Storage temperature, Tstg: (unprogrammed device) ..............cciviiiminnnnnn -55C to 150°C

(programmed device) .........coiiiiiiii i i -40°C to 85C
Total power dissipation. . ....... . i i i i ittt e 0.5w
Maximum output current sink by any PORT1 to PORT21/0Opin...........ccoiiiiiiiiinnnnnnnn. 25mA

6.1 Recommended operating conditions

Ta = -40°C ~ 857C,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
All digital peripherals and CPU 2.2 3.6
Vpop | Supply Voltage
Analog peripherals 24 3.6 \Y
Vss | Supply Voltage 0 0
©2010-2014 HYCON Technology Corp. Preliminary DS-HY11P41-V13_TC
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6.2 Internal RC Oscillator
Ta =25C,Vpp = 3.0V,unless otherwise noted
Sym. Parameter Test Conditions Min. | Typ. | Max. | unit
HAOQO | High Speed Oscillator frequency ENHAOI0]=1 1.8 2.0 2.2 MHz
LPQO | Low Power Oscillator frequency Voo supply voltage be enable LPO 22 28 35 KHz
HAO vs. VDD LPOvs. VDD
2.030
2.025 30.00
2.020
2,015 29.00
2.010
o 20
é 2,000 §27 00
T 1995 <
1.990 ~ 26,00
1.985
1980 25.00
1975 2400
1970 22V 24V 26V 30V 32V 34V 36V
2.2V 2.4V 2.6V 2.8V 3.0v 32V 3.4v 3.6V
VDD \DD
Figure 6.2-1 HAO vs. VDD Figure 6.2-2 LPO vs. VDD
HAO v TAGVDD=3.0V LPO vs. Temperature @VDD
1980
31.00
1960
30.00
1940 \VDD=3.6V
29.00
190 —
x =2800 \
=190 - —
3 2700 |¥DD=30¢
=18 =
26.00
1.860
25.00
0 VDD=2.2V
24.00 : :
n - - - - - 4 3B 5 B 58
00 150 15¢C 25 450 75¢C 85¢
j—— Temperature ()

Figure 6.2-3 HAO vs. Temperature

Figure 6.2-4 LPO vs. Temperature

—————————— ]
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6.3 Supply current into VDD excluding peripherals current
Ta=25C,Vpp = 3.0V,0SC_LPO = 28KHz,unless otherwise noted

Sym. | Parameter Test Conditions Min. | Typ. | Max. | unit
lam2 | Active mode 2 | OSC_HAO = 2MHz, CPU_CK = 2MHz 0.32 0.55 mA
lams | Active mode 3 | OSC_HAO = 2MHz, CPU_CK = 1MHz 0.18 0.3 mA
ILp2 Low Power 2 OSC_HAO = off, CPU_CK = LPO, Idle state 1.65 3 uA
ILp3 Low Power 3 OSC_HAO = off, CPU_CK = off, Sleep state 0.65 1.2 uA

OSC_HAQO : Internal High Accuracy Oscillator frequency.

CPU_CK : CPU core work frequency.

Tam2vs VDD Tavzvs VDD
450 250
400
200
350
= 300 2 190
Z Z
=250 = 00
200
50
150 |
100 L 0
2223 24 25 26 27 28 29 30 31 32 33 34 35 36 2223 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 lams vs. VDD
Tr2vs VDD Iesvs VDD
250 0.80
075
200
070 |
~ 150 | 065
<< <<
Z 2060
100 055 f
050
0.50
045
oo b—m—— 040
2223 24 25 26 27 28 29 30 31 32 33 34 35 36 2223 24 25 26 27 28 29 30 31 32 33 34 35 36
VDD(V) VDD(V)
Figure 6.3-3 I.p, vs. VDD Figure 6.3-4 1. p3 vs. VDD
-
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162 with femperaure of VDD=3V I3 with femperature of VDD=3V
3 1.4
12
26
1
22 —08
N 206
04
14
02
1 : 0
0 -3 20 -0 0 10 25 30 40 50 ¢ 70 8 0 30 20 0 0 10 25 30 40 5 0 70 8
TA(C) TA(C)
Figure 6.3-5 I p, vs. Temperature Figure 6.3-6 I p3 vs. Temperature
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6.4 Port1~4
Ta = 25C,Vop = 3.0V,unless otherwise noted
Sym. Parameter Test Conditions Min. | Typ. | Max. | unit
Input voltage and Schmitt trigger and leakage current and timing
ViH High-Level input voltage 0.7*VDD VDD
\Y
Vi Low-Level input voltage VSS 0.3*VDD
Vhys | Input Voltage hysteresis(VIH - VIL ) 0.8 \Y
I.lkg | 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 Viop -0.3
\Y
VoL | Low-level output voltage lor=-10mA VSS +0.3
VOH vs IOH @VDD=3V VOH vs. IOH@VDD=2.V
235
300 220
285 205
H \ HWO \
=270 » =175
S255 ¢ 5160 5t
; 145
240 85¢ 1‘30 o
25 1.15
210 1.00
OMA  SMA -IOMA  I5MA  20MA 25MA -30MA -35MA OMA  -5MA -TOMA  -15MA -0MA  25MA -3OMA  -35MA
IOH OH

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

VOL vs. IOL@VYDD=3.0V

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

0.9
0.8
0.6
= 85T
(:)0,5 =
03 c
02 f /
0.0 ‘ ‘ ‘ ‘ ‘

1oL

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

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

©2010-2014 HYCON Technology Corp.
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VOL vs. IOL@VDD=2.2V

0.6 | 85C

25T

” /

0.0 . .

OMA  5MA  10MA 15MA  20MA  25MA  30MA  35MA
0L

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

Ta=257C,Vop = 3.0V,unless otherwise noted

Sym. Parameter Test Conditions | Min. | Typ. | Max. unit
Pulse length needed to accepted reset internally, ty.Lvr 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 \%
Operation current, Isys 10 15 uA
External input voltage to compare reference voltage 1.2 \%
Compare reference voltage temperature drift Ta=-40C ~85C 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]=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

—————————— e ]
©2010-2014 HYCON Technology Corp. Preliminary DS-HY11P41-V13_TC
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“ I | I I “ } } } }
[ " ! | ! | |
| | I ! | | | |
I I [l I I i I I
Vhvs i i i 1 1 1 1
J‘FS“P I ! Vrst=VDD |— ! ! ‘
Vir =18 e i i | | i |
T/ N Y Jo
BOR Start g ! " T — I i if Vhvs-rst

VDD t t AN Vrst | Y i |
P i \ =0.3xvDD[* §\ i T
| I [l I I I I I

| W | - 1 1 1 1 >
i | . 1" | | }‘ | : " |
L drst ! lteLvR | | i L TRsT 1
P RS — VR } H} “—tarst .
P i i | ! i |

I (Bl [n I I
occur| — H— s occur| | 't n 1
I | T |
Reset stage _g } } i i :=: Reset state 3 ! 3 3
< I | c I
10 00U e e L T R no occurl— : . . »-

Figure6.5-1 BOR reset diagram

" rrst : Please see BOR Introduce of HY11Pxx series User’s Guide (UG-HY 11S14-Vxx).

ge

VLVR and VLVR Release Voltaage vs. TA

VLVR Release Voltage

(V)

VLR Voltage
&)

VLVR and VLVR Release Volta

40T -35C -15C 5C 25C 45T 657 85T
TA

©2010-2014 HYCON Technology Corp.
www.hycontek.com

Figure6.5-3 LVR vs. Temperature
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Figure6.5-2 RST reset diagram
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Ta=257C,Vop = 3.0V,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
VDDA operation current, lyppa IL=0mA VDDAX[1:0]=00b 22 uA
IL=0.1mA, VDDAX[1:0]=00b 34 \Y
VDD =VDDA+0.2V VDDAX[1:0]=01b 3.0 \
Select VDDA output voltage
VDDAX[1:0]=10b 2.6 \
VDDAX[1:0]=11b 24 \Y
VDDA I.=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=-40C~85TC 50 ppm/C
Vpp 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. = 0uA 1.0 Y
Output voltage with Load I. = +200uA 0.98 1.02 Vacm
ACM | Output voltage ,Vacw ENACM[0]=1, 2 IL = OuA 1.2 \Y;
Output voltage with Load I, = +200uA 0.98 1.02 Vacm
Temperature drift ENACMI[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
*1: Vacw = 1.0V is just at A/D differential voltage reference < 1.4V ( if delta VR: (VDDA-VSS)/2 )
*2: Vacm = 1.2V is just at A/D differential voltage reference > 1.4V ( if delta VR: (VDDA-VSS)/2 )

2.3900

2.3885
23880
z 23875
= 23870

2.3840

VDDA@2.4V with YDD

23895
23890

223865 |
23860 T
2385 T
23850 T
23845 T

11=0.1mA

3.6V 3.5V 34V 33V 32V 31V 30V 2.9V 28V 2V 2.6V 2.5V

VDD(V)

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

©2010-2014 HYCON Technology Corp.
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VDDA@2.4V viith VDD

2.390
2.388

2.386
2.384

=231

I=10mA

[==)

©2.380

=
2.378

2.376

2.374

2.372

3.6V 35V 34V 33V 32V 3V 30V 29V 28V 27V 2.6V

VDY)

Figure6.6-2 VDDA I.=10mAvs. VDD
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VDDA with temperature 23850 VDDA with temperature
2.3910 : -
23900 1=0.1mA 23860 :=10mA
23600 |2D=30V 93840 |VDD=3.0V
93880 2.3820
23670 [¥bD=25 <2380 o
<1386 23780
oy 223760
=2.3850 =
23740
2.3840
2385 2.3720
23820 24700
e 2.3680
3810 2.3660
40 35 5 5 2% 45 658 40 35 95 5 %5 45 65 85
TA(C) TA(C)
Figure6.6-3 VDDA I.=0.1mA vs. Temperature Figure6.6-4 VDDA I.=10mA vs. Temperature
ACM Load vs. VDDA ACM Load vs. VDDA
1020 1226
— L=-200uA — IL=200uA
1.010 — IL=0uA 1216 —IL=0uA
= IL=200uA =1.206 L=200uA |
= 1000 =
<<.:> :1.196
0990 1186
0980 176
24 26 29 33 24 26 29 33
Internal VDDA(V) Internal VDDA(V)
Figure6.6-5 ACM Load vs. VDDA (a) Figure6.6-5 ACM Load vs. VDDA (b)
ACM vs. VDD with temperature at VDDA=2.4V ACM vs. VDD with temperature at VDDA=2.4V
1.020 1226
—\VDD=36V —\VDD=36V
1.010 —VDD=25V ] 1216 | —\VDD=25V
= _ S 1206
=100 f —— = —_—
< Q119
0990 1186
0.980 1476
4 2 0 20 40 6 8 100 4 2 0 20 4 60 & 100
TA(C) TA(C)
Figure6.6-6 ACM vs. Temperature (a) Figure6.6-6 ACM vs. Temperature (b)
©2010-2014 HYCON Technology Corp. Preliminary DS-HY11P41-V13_TC

www.hycontek.com page28



HY11P41

Embedded 18-Bit ZAADC

8-Bit RISC-like Mixed Signal Microcontroller

6.7 SD18,Power Supply and recommended operating conditions
Ta =25C,Vop = 3.0V, VDDA=2.4V,unless otherwise noted

HYGON

HYCON TECHNOLOGY

Sym. Parameter Test Conditions Min. | Typ. | Max. unit

Vspis | Supply Voltage at VDDA | ENVDDA[0]=0 24 3.6 \Y;
Modulator sample frequency, ADC_CK 25 250 300 KHz

Tsots Over Sample Ratio, OSR 128 ™ 32768
Operation supply current GAIN =4,

I sp1s ENADCI[0]=1 120 uA
without PGA ADC_CK=250KHz

*1, OSR=128, setting by ADCCN3[ OSR[3] ] bit.
OSR[3:0]=1010, OSR=128; OSR[3:0]=0xxx, OSR=256 ~ 32768

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

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
Vpeca Supply Voltage at VDDA ENVDDA[0]=0 24 3.6 \

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

6.7.2 SD18,performance II (fSD18=250KHz)
Ta = 25C,Vpp = 3.0V, VDDA=2.9V,V\gr=1.0V,GAIN=1 without PGA, unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
INL Integral Nonlinearity(INL) | VDDA=2.4V,Vyg=1.0V,ASI=+450mV +0.003 +0.01 %FSR
No Missing Codes® ADC_CK=250KHz,0SR[2:0]=010b 23 Bits
Temperature drift
Gsp1s Ta=-40C~85C 2 ppm/C
Gain 1~x16
Offset error of Full Scale
Rang input voltage range
Gain=2 1 %FSR
with Chopper without
AAI=0V
PGA
AVR=0.9V
Eos GAIN=1 2
DCSET[2:0]=<000>
Offset temperature drift GAIN=2 1
*AAl is external short
with chopper without GAIN=4 0.5 uVv/c
PGA GAIN=16 0.15
GAIN=128 0.02
VCM:0.7V to 1 7V, V3|=0V,
CMgp1g | Common-mode rejection 90 dB
Vyr=1.0V,without PGA GAIN=1

©2010-2014 HYCON Technology Corp.
www.hycontek.com
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Vew=0.7V to 1.7V, Vs=0V,
75
Vyr=1.0V, GAIN=16
GAIN=1
DC power supply VDDA=3.0V,AVDDA=+£100mV,
PSRR PGA=off 75 dB
rejection Vyr=1.0V, Vs|=V5|.=1 2V,
GAIN=16
SD18 Offset Drfit vs. Temperature SD18 Offset Drfit vs. Temperature
5 0.0 : s T
0 e . -0.5
10
% 10 g 25
-3.0
g 15 g 35
-4.0
20 | s
25 -5.0
40°C -20C 0°C 20C 40C 60C 80C -40C -20C 0C 20T 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
Figure6.7-1(a) SD18 Offset Temperature drift Figure6.7-1(b) SD18 Offset Temperature drift
SD18 Offset Drfit vs. Temperature SD18 Gain Drfit vs. Temperature
1 0.03%
05 0.02%
—
2 o0 e E oo01% [ |
- I
% -0.5 (% 0.00% T E——
g g 001%
15 -0.02%
2 -0.03%
40°C -20C oC 20°C 40C 60°C 80°C -40°C -20C 0T 20°C 40TC 60C 80T
TA  Gain=128, Sl and VR buffer off TA Gain=16, Sl and VR buffer off
VIN short to ACM ASI=37.5mV, AVR=0.9V
AVR=1.2V, VDDA=2.4V VDDA=2.4V
Figure6.7-1(c) SD18 Offset Temperature drift Figure6.7-2(b) SD18 Gain drift with temperature
SD18 Gain Drfit vs. Temperature SD18 Gain Drfit vs. Temperature
0.03% 0.03%
0.02% | 0.02%
£ 001% f /\ £ 001%
'5 0.00% e T e : § 0.00% : : :
g 001% Q 001% r \
-0.02% | -0.02% |
-0.03% -0.03%
-40°C 20°C O°C 20°C 40C 60°C 80°C -40°C -20°C 0°C 20°C 40°C 60°C 80C
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
Figure6.7-2(a) SD18 Gain drift with temperature Figure6.7-2(c) SD18 Gain drift with temperature
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6.7.3 SD18,Temperature sensor

Ta=25TC,Vop = 3.0V, VDDA=2.4V,unless otherwise noted

Figure6.7-3 TPS output voltage vs. temperature drift

©2010-2014 HYCON Technology Corp.

www.hycontek.com

Preliminary

Sym. Parameter Test Conditions Min. | Typ. | Max. | unit
TCs Sensor temperature drift 178 uv/c
KT Absolute Temperature Scale 0°K -289 C

TCgrr | One point calibrate error temperature Calibration at 25°C of -40°C~85C *2 C
TPS Voltage vs. Temperature
70 —
60 P— ——
P—i —
~ 4 F
E
E U
> 20
10
Y
45 300 -1 0 15 30 45 60 75 90
TA(C)

DS-HY11P41-V13_TC

page31




HY11P41
Embedded 18-Bit ZAADC HVC\",\"

8-Bit RISC-like Mixed Signal Microcontroller HYCON TECHNOLOGY

6.7.4 SD18 Noise Performance
Ta =25C,Vop = 3.0V, VDDA=2.4V,unless otherwise noted
HY11P41 £1%¥t SD18 12t T EERVE A FEAFRIE - Table6.7-4(a), Table6.7-4(b) 3l HH
BIRVREFFARIBEREE Gain, Output rate, RESImER KEMIAZBRZRAGR o BIFRAER ETN A0
AFSRIEES - ADC SZBERBIEMNE VDDA IV VSS HSZBERIEIS - SHSS
FER 1.2V« BUE 1024 FEK -

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 | 977 | 488 | 244 | 122 61 31 15 8
Gain | =! PGA | x! ADGN
+2400 025 i={ 1 ixi{ 025 140 {163 i 176 | 183 | 189 | 19.4 | 19.8 | 203 | 20.7
+2160 05 i=! 1 !x! 05 | 139 {162 i 175 ! 182 | 188 ! 193 | 19.7 | 202 | 20.6
+1080 1 4= 1 ixi 1 14.0 {162 ! 174 i 181 i 186 ! 191 | 195 ! 19.9 | 204
+540 2 i=f 1 ixi 2 13.9 | 16.1 | 173 1 17.9 | 184 | 189 | 19.4 | 19.8 ! 20.2
+270 4 i={ 1 ix{ 4 13.9 | 16.0 } 17.0 i 17.7 i 181 i 186 | 191 | 196 | 20.0
*135 8 i=i{ 1 ix{ 8 139 1159 {167 } 17.3 | 17.8 | 182 | 188 | 19.2 | 19.7
+68 16 i=! 1 ix! 16 138 | 156 | 16.3 | 16.8 | 17.3 | 17.8 | 183 | 188 | 19.3
+34 32 i={ 2 ix{ 16 135 | 148 | 154 | 159 | 164 | 169 | 17.4 | 179 | 184
+17 64 i=i 4 ixi 16 134 1145 {150 { 155 { 160 | 165 | 17.0 | 175 | 18.1
+8 128 i=}{ 8 ixi 16 13.1 141 % 146 + 151 i 156 | 16.1 | 166 | 17.1 | 176

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

Table6.7-4(a) SD18 ENOB Table

RMS Noise(uV) with OSR/GAIN at A/D Clock=250Khz, VDDA=2.4V, VREF=1.2V
Mo, Vin(mV) OSR 128 | 256 | 512 | 1024 | 2048 | 4096 | 8192 | 16384 | 32768
=0.9*VREF Output rate(HZ) 1953 | 977 | 488 | 244 | 122 | 61 | 31 15 8
Gain | =| PGA | x| ADGN
£2400 025 i=1 1 !x! 0.25|680.48 1221614779 : 29.08 ! 20.02 | 14.45 : 1035 | 7.55 | 5.90
£2160 05 i=1 1 Ix! 05 |35563 6341 12572 11567 {10.78 | 7.66 | 563 | 3.99 | 2.97
£1080 1 i=t 1 ixi 1 ]166.02 131.71 113.93 | 8.63 | 599 | 435 i 322 | 241 | 1.76
£540 2 t=i 1 ix! 2 | 8585 {16.80  7.72 | 496 } 3.49 i 249 | 1.81 | 133 | 098
£270 4 =i 1 ixi 4 | 4352 {919 453 {293 {242 {151 | 1.08 | 078 | 059
£135 8 1=! 1 ix! 8 | 2218 {510 | 283 { 191 § 133 {097 | 067 | 049 i 035
68 16 1=1 1 ixi 16 | 1197 | 308 ! 188 | 130 i 091 | 0.66 | 046 | 033 | 023
£34 32 i=i 2 ix! 16 | 675 {263 } 179 | 124 1 087 : 062 | 044 } 032 i 022
£17 64 =i 4 ix| 16 | 375 {168 } 112 | 080 § 056 | 042 | 0.28 § 020 | 014
8 128 {={ 8 ixi 16 | 216 | 109 | 078 § 055 § 038 | 027 § 019 | 013 | 0.10
Table6.7-4(b) SD18 RMS Noise Table
=02010-2014 HYCON Technology Corp. ————— Pelmnary  DsHtviiP4aivizTc
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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
ENOB(RMS) = RMS Noise )
1024
2x VREF x \/ > (ADO[k]- Average |
RMS Noise = ! 02
Where FSR (Full - Scale Range) = 2 x VREF/Gain.
1024
> (ADO[K])
Average = &1
1024
RMS Noise Diagram RMS Noise Diagram
450 3
Gain=1 Gain=1
400 | Output rate ~ 8sps 2 Output rate ~ 8sps

Occurrence
Output Code (LSB)
o

-3 -2 -1 0 1 2 3 1 201 401 601 801 1001
Output Code (LSB) Time (reading number)
LSB base on 20-bit output LSB base on 20-bit output
Figure6.7-4(a) RMS Noise Diagram Figure6.7-4(b) Output Code Diagram
RMS Noise Diagram RMS Noise Diagram
350
Gain=128 Gain=128

300 | Outputrate ~8sps Output rate ~ 8sps

L II|IIII | I‘I|I‘IIIIIIIIIIIIII [T N T

Occurrence

Output Code (LSB)
Hh b b Ao N w s oo

1 201 401 601 801 1001
Output Code (LSB) Time (reading number)
LSB base on 18-bit output LSB base on 18-bit output
Figure6.7-4(c) RMS Noise Diagram Figure6.7-4(d) Output Code Diagram
©2010-2014 HYCON Technology Corp. Preliminary DS-HY11P41-V13_TC
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6.8 Build-In EPROM(BIE)

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

Vss Supply Voltage

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
VeiE Supply Voltage 6.0 6.5 \Y

| BIE Operation supply current 5 mA
0 \Y,

©2010-2014 HYCON Technology Corp.
www.hycontek.com
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7. E]REH

rERT sy | o RN | BB tl:'."ﬁi@é\’z’ ﬂﬁli’z’%l 7l MSL®

b Y iReE 2 EN ==} HERY

HY11P41-D000 Die - D 000 000 - 250 Green4
HY11P41-E016 SSOP 16 E 016 000 Tube 100 Green4 MSL-3
HY11P41-E016 SSOP 16 E 016 000 Tape & Reel 2500 Green4 MSL-3
HY11P41-S016 SOP 16 S 016 000 Tube 50 Green4 MSL-3
HY11P41-S016 SOP 16 S 016 000 Tape & Reel 2500 Gre-en4 MSL-3
HY11P41-N016 QFN 16 N 016 000 Tape & Reel 5000 Green4 MSL-3

' EREH - IERNELAR - BRBRSE (BEH [ SR | ABIRRE)
fIgn - MRV FIESR AR TS AR RV IE T\ IS iR/ 008 » BEEMNEREREFHTE - 8l
TEFREA HY11P41-D000-008
g - B E KR E AN H NS EEHFEEENEMERHTLE - BITEMRER
HY11P41-D000
fgn - MR E KR BN HIEIENZEE HEEENEMETS )f' SSOP16 & » AT
B &5 HY11P41-E016 » 2B Tape & Reel , B} RES 224 » 55
1FRIETIIE S8R Tape & Reel
fIgn : MV F SRR R IE TS RERAS 009 » M KAVEmEIIER ) SOP16
=, EU‘F%E,':%?% HY11P41-S016-009 » &L Tube HE » BIff FE R
29 BIEFRIFEBREHEE RIS Tube
> EIERER
‘001"~999" 731TAE AN\ ER AR RVIE T\IS R SR - MZEER A NI
*MSL:
REBUTITFRRIKIE IPC/JEDEC J-STD-020 RYMREIINLAGREE DR - Wi2=
IPC/JEDEC J-STD-033 RUIE#EZIE ~ &5 ~ iEEmEa(FH -
* Green (RoHS & no CI/Br):
HYCON EFE% Green Product » 58 RoHS 1ESARENZERE(Br/CI<0.1%)

—————————— e ]
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HNRIUINEH
8.1 SSOP16(E016)
8.1.1 Package Dimensions

D

HYGON

HYCON TECHNOLOGY

|
j E GAUGE PLANE

\QAREARA— T
& Il
jopooonn_ 4
Lo AR
s 3 1]
e 7 < <
ialalilin ey
:
SYMBOLS MIN NOM MAX
A - - 1.75
A1 0.10 0.15 0.25
A2 - - 1.50
b 0.20 - 0.30
0.18 - 0.25
D 4.80 4.90 5.00
E1 3.81 3.91 3.99
E 5.79 5.99 6.20
0.41 - 1.27
e 0.635 BASIC
0° 0 - 8
Note:

1. All dimensions refer to JEDEC OUTLINE MO-137.

2. Do not include Mold Flash or Protrusions.

3. Unit: mm.

©2010-2014 HYCON Technology Corp.
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8.1.2 Tube Dimensions

TOP SIDE VIEW
¥PIN 1 B# g 8
1 ) i 1
III II| 1 I|I I|I I~ J-J_
L A AT A Y { =+
IIII 7 AN1Lo1TAaT L\J_{ l,l’ ":' B
_
2.083
521 + 1 1
3810
! BAELE
Note UNLESS OTHERWISE SPECIFIED)
1 * Tube Mtl : PVC,Coating with antistatie liquid
2~ Color : Tube-transparent ; Mark-rad 4 4
3 ~ Surface resistance : 10"8~10*10{ohm) +/— 0.15mm J
©2010-2014 HYCON Technology Corp. Preliminary DS-HY11P41-V13_TC
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8.2 SOP16(S016)
8.2.1 Package Dimensions
D

- -

T HAFARRA 1

E1
E

-

I T
e

' ] A

! & ‘ ‘

f ﬂ: ] ] ] ] j v ; J\ /k \
il 4 LIS
<

SYMBOLS MIN NOM MAX
A - - 1.75
A1 0.10 - 0.25
b 0.31 - 0.51
c 0.10 - 0.25
D 9.90 BASIC
E1 3.90 BASIC
E 6.00 BASIC
0.40 - 1.27
e 1.27 BASIC
0 0 - 8
Note:

1. All dimensions refer to JEDEC OUTLINE MS-012.

2. Do not include Mold Flash or Protrusions.

3. Unit: mm.

©2010-2014 HYCON Technology Corp.
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8.2.2 Tube Dimensions
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10.0140.2

€ 0.1175+£0.030

sparent ; Mark-red
e 10M8=100100chm)

BALE

UNLESS OTHERWISE SPECIFIED

10.42540.2
20.85+0.030
g
E
¢g§
A ST A —
e—ANTISTATIC_1
0.83+0.04
0,165
w 0.155+0.005
0.085 E o
5 g B
3080 ol & uw ©.0510.002 18T PVCRHNERRGES .
5 =) g o - D BESOTSFRE | B |, (PANTONE:S01C)
I £.025+0.008 3 gemiEn: 10° ~ 10T
/ NG B 4 EFHR:PPR 48
[ g. 5 ETEE | SRS, (PANTONE2S1C)
] 9 T 6w A mA
H | " 7 EATMRHED
g } 2 a. .
a S e g.ma:NCH.
| . I o 10. Rt 20,004 INCH.
g b g 3
s =z 2 ]
ts S i I N
& 0.075| 8 y
6] = < RO.030{2% ROL.O1D{BX,
0.200+.030 co 0150 = Rog0(2v) | [REDIO(EX)
A CEETERESE,. A SITRRETELE.
TOP SIDE VIEW
) : 0.508
FPIN 1 8% 21 e
| [
I', '|I i |II II', - J_J_%_
- ANTISTATIC s ~ 8
{J { _{ { { [ =}
i
2.083
521 & 1 1
3.810
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8.3 QFN16(N016)
8.3.1 Package Dimensions

Unit : mm
- D «—— D2
13 16
12
PIN 1—/ ) !
MARK ) -
E o
D, ] l
o ) 4
‘ 5
— A3
- A }4&» — b<f — L —
SYMBOLS MIN NOM MAX
A 0.70 0.75 0.80
A3 0.203 REF.
0.20 0.25 0.30
2.925 3.000 3.075
E 2.925 3.000 3.075
D2 1.625 1.725 1.825
E2 1.625 1.725 1.825
L 0.30 0.35 0.40
e 0.50 BASIC

Note: All dimensions refer to JEDEC OUTLINE MO-220

—————————— ]
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9. {E8J5CER
AN S A S Z R BCRRIMTT - iERaN St AV R Lt ) -
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WA
V01
V02

V03

V04

V05

V06

Vo7
V08
V09
V10
V11

V12
V13

©2010-2014 HYCON Technology Corp.
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B
ALL

5~10
6
13
4
5
23

26~27
29
31
4
6
11
21
12
21
11
29
12
All

5~17,19

14~16
29
36~37
6~16,20
35

SEREE

D321

N 2EIER

BN BBERSI\

Boiak 5-1 BFa85% » MR PASC &1523
(EmEE N ES

1870 SOP16 5|fIE

1270 OSR E3EA

18 SD18 Noise Performance
IBINEIEEH

BINHREEINER

ECUTEEAE - MR COMPARE Ijjgg

ZcX /O SIIEEART

EAESIREARE

1270 Power System E:EREH

{ESE 4-2 SD18 Network

1EX Power System RIFAR
(ZciF3E T EAHRIE RIS iRiR
IBMEIEEHANE

1270 SD18 Network 5383

110 QFN16 HRFEANE

1BINEESEEH SPI {248 fFFER AR
fBRERS!EER SPI 2 4EAERAZRAR

1B IMIRRT)RERE S HE

EFERE VDDA S{EEAIE]N VDD EFTTHF
flBR ADC INBF, ADC VRBF #giift

B INE SSOP16,S0OP16 RNFTh
{E1E PT1.1/TST 5||RAE

HY11P41-N016 3]&&:H (3000/Reel &4k 5000/Reel)
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