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8BNITCIEEIESE HE 46 AES
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B ASEEERERAR

® 1.0VRIAEALLEBIRHMEREIR -

B7A Push-Pull S&EhEET] - o218

o IMEiAREERKANESEE RC RERE YA
Bz - 618 CPU LIERSART)IE o LVD REEEAIINEER 14 EifIE
12 OEFEREEIREEERE. B B BN i A\ BB B e I THBE
B ETEI 300uUA@2MHz ® JHLLERR VDDA OJiE1E 4 B A[F
B FHEEI 3uUA@28KHZ B EEE - B 10mA 2R E BRI
m REIREIL 1uA At
® 2K Word OTP (One Time ® 4x12LCD A mBaEh=s
Programmable) Type 2 EC 155 - B Static ~ 1/2 ~ 1/3 ~ 1/4 Duty &
128Byte Bl FCIEES 1/3 Bias #ASEEE
® Brownout detector & Watch dog B (A& Charge Pump T2ER4REK -
Timer - AJBlE CPU #EAJEHIER. o] fefit 4 & LCD R E
® 18bit EEF# A AADC FELEE ® 8-bit Timer A
BEHIRER ® Support 6 stack level
B NE PGA (Programmable Gain
Amplifier) &oJf& 1/4 ~ 1/2 ~
1......128 £Z 10 FEE# A F IR
ANIEREE
B ANEHASERE otEHAE
FERIBIES R E
B RNESHNWMAZ®RG L
WABRAE)
IhRESIER
LCD
TPS (com x seg)
Program ADC Sample .
System SRAM RTC OPAMP Timer
Model No. VDD Clock Memory (byte) ENOB Rate - (s 110 (bit x ch) Package
(word) y (itxch) | (sps) Sl S
Interface PWM
(bit x ch)
Y 4x12
2.2V~ 28KHz~ . 4x1 + )
HY11P12 2K 128 20-bit x 4 8~977 Y 8-bit x 1 LQFP44
3.6V 8MHz 10xI10
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2.2 110 EEERIA(LQFP44)

“UOEAEHL, A, ‘O, “S"SE B H A5 3,"C"CMOS FH B ML BEMA P B EIR, A"t EE

wo | 3ImemE R | e
B | BE
RST/VPP
1 RST | | S | Bu&A
VPP | P P | EPROM E/BRNERR
PT1.0/INTO/PSCK
PT1.0| | S | BEfu@mA
2 INTO | S | PER INTO
PSCK | | S | OTP#/E/TH SCK #1
PT1.1/INT1/PSDI
PT1.1| | S | Bfu@mA
3 INT1 | S | PEVR INTL
PSDI | S | OTP :#&E/E/THE SDI #[
PT1.2/LVDIN
4 PT1.2 | | S | BEfu@mA
LVDIN | A A | LVD SMEMESRE AN
PT1.3/TST
5 PT1.3| | S | Bfu@mA
TST| | S | RIEEEBEE A (R )
6 PT1.4 110 S | Bfus A/
PT1.5/PSDO
7 PT15 | 1/O S | Efus A/
PSDO | O C | OTPFE/E/TH SDO M1
8 PT1.6 110 S | EfIEmA/E L
PT1.7/BZ
9 PT1.7 | /O S | EfIEA/E L
BZ| O C | BISzRE Hin
10 | NC - - FNEDEE
11 | SEG13 o) A | LCD HJ Segment &t}
12 | SEG12 o) A | LCD HJ Segment &t}
13 | SEG11 o) A | LCD HJ Segment &t}
14 SEG10 o) A | LCD B9 Segment &t}
15 SEG9 o A | LCD B9 Segment &t
16 SEGS o) A | LCD B9 Segment &t}
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17 SEG7 o A | LCD B9 Segment &t}
18 SEG6 0 A | LCD B Segment &t}
19 SEG5 o A | LCD B9 Segment &t}
20 SEG4 o) A | LCD B Segment &t}
21 SEG3 0 A | LCD B9 Segment &t}
22 SEG2 o A | LCD B Segment &t}
23 | COM3/SEG1 o A | LCD B COM 2 Segment Rt
24 | COM2/SEGO o} A | LCD #J COM £2 Segment &
25 | com1 o A | LCD #J COM it
26 | COMO o) A | LCD f§ COM it
27 | VLCD P P | LCD WERR
28 NC - - REH
29 | VDD P P | BRIEERE
PT2.0/XTO

30 PT2.0| l/O S | fIBMA/EHYE

XTO| A A | SMEIRESR B LR

PT2.1/XTI
31 PT2.1 | l/O S | fuBMA/EL
XTI A A | SMEIRESE AR
32 PT2.2 1/0 C | &fusm /&L
33 | PT23 110 S | BfusMA/EHL
34 PT2.4 110 S | Efus A/
35 | PT25 110 S | BfusMA/EHL
36 | VDDA P P | BERGY  BLEKRERR
37 | ACM P P REBSREL BB B 4L ith 5 | B
38 | A0 A A | FHEtEBWAEE
39 | A1l A A | FHEtEBWAEE
40 | AI2 A A | FHEtEBWAEE
41 | AI3 A A | FHEtEBWAEE
42 NC FNEDEE
43 NC - - FNEDEE
44 | VSS P P | Bk LFERREMIR
7% 2-1 LQFP44 5|l E = EATHEERR AR
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4. INAEREM

4.1 AEHRE

XTI XTO VDD VSS

----- cefflece[ffeccccccccccccccces

PTn.x/BZ

RST
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"
' RC Memor H
’ i y PORT .
» O?ﬁwg;‘” (STK : 6L) T'“lER (PT1 - PT2) '
H (LPO) (SP : 128B) (B2) :
H (GPR : 128B) H
: :
H
» [}

Program

]
: Memory F?(;DSLIJS Watch Dog iflg ‘
» | (OTP:2Kw) '
'

1]
, :
: RESET Low Vol SD18 :
(BOR) ow Voltage (PGA) '
’ STACK Detect (S AAD) Power '
( ) System ]
: (WDT) (LVD) (Network) M
» (RST) (Temp.senor) :
= ;
! []
[ ] -

COMx

SEGx

VLCD

[?] Power Pad [D] Digital Pad Analog Pad Common /O Pad
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4.2 TERARR AR B ST IR S

g8 1 INBEARRA E AR AR E

DS-HY11P12-Vxx

UG-HY11S14-Vxx

APD-COREO003-Vxx

Fst T EAHRAERRIAE

APD-HYIDEOOG-Vxx

APD-HYIDEOOS-Vxx

APD-OTPO0O01-Vxx

EmEEMRREERRPE

APD-HYIDEOO4-Vxx

BDI-HY11P12-Vxx
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HY11xxx %558 T BEfgfeEHMRAEZE

OTP EmEES|IMzRAE

HY1xxxx 25 FERERERRRIIE
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4.3 SD18 Network
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T T
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S

000

TPSHx

INH[2:0]

*

INH

INX[1:0]

INIS[0] ®

INL

VDDX
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TPSLx

INBUFI0]

ENADCI0]
ADC CK
____________________ IJ‘I

DCSET[2:0]
VREGN]0]
—— ADGN[2:0]

> AAD

SI:xYa,x%2 ,x2,x4,x8,x16

PGA

X2,%4,x8

+ VR:x1,x% -

=
PGAGN[1:0]

off

VRLL0]

VRL
10
11

4-2 SD18 Network
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r OSR[2:0]
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Interrupt
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5. BEFRIIR
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“-”no use,“*’read/write,“w”write,“r’read,“r0”only read 0,“r1”only read 1,“w0”only write 0,“w1”omly write 1
“.”unimplemented bit,“x”unknown,“u”unchanged,“d”depends on condition
Address [File Name Bit7 Bite | Bit5 | Bit4 | Bita | Bit2 | Bitt | Bit0o || ARESET | i-RESET RIW

00H INDFO Contents of FSRO to address data memory™ value of FSRO not changed N/A N/A KRRk kK %
05H INDF1 Contents of FSR1 to address data memory” value of FSRO not changed N/A N/A kR K Kk
10H FSROL Indirect Data Memory Address Pointer O Low Byte,FSRO[7:0] XXXX XXXX | uuuu uuuu KKK k%
12H FSR1L Indirect Data Memory Address Pointer 1 Low Byte,FSR1[7:0] XXXX XXXX | uuuu uuuu HR K Kk %
18H STKPTR STKFL | STKUN | STKOV STKPRT[2:0] 000. .000 | 000..000 r,rw0,rwo,- -,r,r,r
1AH [PCLATH pcizo] | pcra) | pcrgl || ....000 | ....000
1BH PCLATL PC Low Byte for PC<7:0> 0000 0000 | 0000 0000 K kK Kk %k
23H INTEL GIE ADCIE TMAIE | WDTIE ElIE EOIE 00.. 0000 | 00.. 0000 SRR T
26H INTF1 ADCIF TMAIF | WDTIF ElIF EOIF .0.. 0000 .0.. 0000 - ke KRR K
29H |WREG Working Register XXXX XXXX | uuuu uuuu GRS OOIG
2BH_|STATUS C z XX .uLu R
2CH PSTATUS PD TO IDLEB BOR SKERR 000d .0.. | uduu .d.. rw0,rw0,rw0,rwo -,rwo,-,-
2DH LVDCN LVDFG LVD LVDON VLDX[3:0] .000 0000 | .000 uuuu LA el
30H PWRCN ENVDDA| VDDAX[1:0] ENACM 0000 .... 0000 .... *EEE e
31H MCKCN1 ADCS[2:0] ADCCK | XTHSP | XTSP ENXT | ENHAO || 0000 0001 | 0000 0001 KRR K kK X
32H MCKCN2 | | LSCK | HSCK HSSI[1:0] CPUCK]1:0] ..00 0000 | ..00 0000 s B
33H MCKCN3 LCDS[2:0] PERCK | BZS[2:0] 000. 0000 | 000. 0000 KKK KK K K
39H ADCRH ADC conversion memory HighByte XXXX XXXX | uuuu uuuu e
3AH ADCRM ADC conversion memory Middle Byte XXXX XXXX | uuuu uuuu Lo
3BH ADCRL ADC conversion memory Low Byte XXXX XXXX | uuuu uuuu A AAAS
3CH |ADCCN1 ENADC | ENHIGN| ENCHP PGAGNI[1:0] ADGNIJ2:0] 0000 0000 | 0000 0000 R KKK K K
3DH ADCCN2 INBUF | VRBUF | VREGN DCSET[2:0] ..00 0000 | ..00 0000 SR o
3EH ADCCN3 OSR[2:0] 000. .... 000. .... ERk
3FH  [AINET1 INH[2:0] INL[2:0] INIS 0000 000. | 0000 000. B
40H AINET2 VRH[1:0] INX[1:0] VRL[1:0] .000 000. | .000 000. SRR R R
41H TMACN ENTMA | TMACK | TMAS[1:0] | ENWDT WDTS[2:0] 0000 0000 | 0000 0000 KRR WL * KK
42H TMAR TimerA data register XXXX XXXX | uuuu uuuu [AARSAAAS
52H LCDCN1 ENLCD LCDPRl VLCDX[1:0] LCDBF LCDBI[1:0] 0000 000. | 0000 000. KRR Kk k-
53H LCDCN2 LCDBL LCDMX[1:0] | | 000. .... 000. .... KRk -
54H LCDO Segment SEG2@[3:0] and SEG3@][7:4] data register of LCD XXXX XXxX | uuuu uuuu kKK Kk %
55H LCD1 Segment SEG4@[3:0] and SEG5@[7:4] data register of LCD XXXX XXXX | uuuu uuuu HR KKk Rk x
56H LCD2 Segment SEG6@[3:0] and SEG7@]7:4] data register of LCD XXXX XXXX | uuuu uuuu kKK k%
57H LCD3 Segment SEG8@[3:0] and SEG9@][7:4] data register of LCD XXXX XXXX | uuuu uuuu KKK R R %
58H LCD4 Segment SEG10@[3:0] and SEG11@[7:4] data register of LCD XXXX XXXX | uuuu uuuu HOR R KR K
59H LCD5 Segment SEG12@[3:0] and SEG13@[7:4] data register of LCD XXXX XXXX | uuuu uuuu KKK KRR *
6DH PT1 PT1.7 PT1.6 PT1.5 PT1.4 | PT1.3 PT1.2 PT1.1 PT1.0 || xxxx XxxX | uuuu uuuu *EEFLLLE
6EH TRISC1 TC1.7 TC1.6 TC15 TCl.4 0000 .... 0000 .... r kK ey
6FH |PT1DA DAL.2 e 0o .o 05 it
70H PT1PU PU1.7 PU1.6 PU1.5 PU1.4 PU1.3 PU1.2 PU1.1 PU1.0 || 0000 0000 | 0000 0000 KRR K kK X
71H PT1M1 INTEG1[1:0] INTEGO[1:0] .... 0000 .... 0000 A S
72H  |PT1M2 PM1.7[0] 0. .. 0. oo L
74H PT2 PT2.5 PT2.4 | PT2.3 PT2.2 PT2.1 PT2.0 LXXXxxX | ..uu uuuu N
75H TRISC2 TC25 | TC24 | TC23 | TC2.2 | TC2.1 | TC2.0 || ..00 0000 | ..00 0000 -,m F KKK R K
77H PT2PU PU2.5 PU2.4 PU2.3 PU2.2 PU2.1 PU2.0 ..00 0000 | ..00 0000 SR

80H ~ FFH|GPRO General Purpose Register as 128Byte XXXX XXXX | uuuu uuuu HoR KRk K k%
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6. BRI

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

Voltage applied at Vop 0 Vss ..o oot v -0.2Vto4.0V
Voltage applied to any Pin . ... i e i e -0.2VtoVpp +0.3V
Voltage applied to RST/VPP pin ... . et a s a s aa e -0.2Vto 6.9V
Voltage applied to TST/PTL.3 PN ... it it iie et ane e anneens -0.2VtoVpp+1V
Diode current at any device terminal . .. ... ... +2 mA
Storage temperature, Tstg: (unprogrammed deviCe) .. ........... .t iiirnmnnrnrnns -55°C to 150°C
(programmed deviCe) . . .....ci it e -40°C to 85°C
Total power disSSipation. . . ... 0.5w
Maximum output current sink by any PORT1to PORT3 /O pin. ... ... 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
VoD Supply Voltage
Analog peripherals 2.4 3.6 \%
Vss | Supply Voltage 0 0
External Watch crystal XTSP[0]=0, XTHSP[0]=0 32.768K
VDD = 22V,
XT Oscillator Ceramic resonator XTSP[0]=1, XTHSP[0]=0 | 450K 8M Hz
ENXT[0]=1
Frequency Crystal XTSP[0]=1, XTHSP[0]=0 M 8M
©2008-2017 HYCON Technology Corp. DS-HY11P12-V17_TC
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6.2 Internal RC Oscillator
Ta = 25°C,Vpp = 3.0V,unless otherwise noted
Sym. Parameter Test Conditions Min. | Typ. | Max. unit
HAOQO | High Speed Oscillator frequency ENHAO[0]=1 1.8 2.0 2.2 MHz
LPO | Low Power Oscillator frequency Voo supply voltage be enable LPO 22 28 35 KHz
HAO vs. VDD LPOvs. VDD
202 3000
2015 29.00
o zz;: _—— 2800
é‘ 2.000 g
] < 27.00
£ 1005 8
1.990 - 26.00
e
1975 2400
e 22v 2.4v 26V 2.8V 3.0V 32v 34v 36V 2y 24V 26v 28V 30V 32V 34v 36V
oD DD
Figure 6.2-1 HAO vs. VDD Figure 6.2-2 LPO vs. VDD
HAD vs THGNDD= 30V PO vs. Temperature @VDD
L)
31.00
1960
30.00
190 \DD=3.6V
29.00
o 12 Q
: & 2800
gt o VDD= 3.0V
9 g 2100 :
T
26.00
1830
25.00
180 \DD=2.2V
200 —_—
10 o B A5 5 B B B8
40T -15C 15¢ 25 45 75C 85C i
Tepera( ) Temperature (C)
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 =25°C,Vpp = 3.0V,0SC_LPO = 28KHz,unless otherwise noted
Sym. | Parameter Test Conditions Min. | Typ. | Max. unit
lav1 | Activemodel | OSC_CY =8MHz, OSC_HAO = off, CPU_CK = 8MHz 1 2 mA
lam2 | Activemode2 | OSC_CY = off, OSC_HAO = 2MHz, CPU_CK = 2MHz 0.28 0.55 mA
lams | Activemode3 | OSC_CY = off, OSC_HAO = 2MHz, CPU_CK = 1MHz 0.165 0.3 mA
ILpr | Low Power 1 OSC_CY = 32768Hz, OSC_HAO = off, CPU_CK = 16384Hz 7 12 uA
ILp2 Low Power 2 OSC_CY = off, OSC_HAO = off, CPU_CK = LPO, Idle state 1.65 3 uA
ILp3 Low Power 3 OSC_CY = off, OSC_HAO = off, CPU_CK = off, Sleep state 0.65 1.2 UuA

OSC_CY : External Oscillator frequency.
OSC_HAO : Internal High Accuracy Oscillator frequency.

CPU_CK : CPU core work frequency.

Lwiivs VDD Lavi2vs VDD
450
19
400
17
350
15
:é 13 e 300
. =250
09 200
07 150
05 100
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 lam1 vs. VDD Figure 6.3-2 lawz2 vs. VDD
Tamzvs VDD Teivs VDD
250 10
9
200 8
7
2 150 6
Z < 5
= 10 !
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 lamz vs. VDD Figure 6.3-4 ILp1 vs. VDD
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Tr2vs VDD Tesvs VDD

2.50 0.80

0.75

o 070
- .

~ 150 _— 065

((% 3 060

BN - 055

0.50

0.50
045
0.00 040
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 6.3-5 ILp2 vs. VDD Figure 6.3-6 ILps vs. VDD
laanr. with temperature at VDD= 3V Iir2 with temperature at VDD= 3V
130 3
129 26
g 1.28 / 2%
- 127 18
// —_—
126 14
125 1
-40 -30 -20 -10 0 10 25 30 40 50 60 70 8 -40 -30 -20 -10 0 10 25 30 40 50 60 70 8
TA(C) TA(C)
Figure 6.3-7 lam1 vs. Temperature Figure 6.3-8 ILp2 vs. Temperature

lies with temperature at VDD= 3V
14
12
1
208
3
Toel— _——
0.4
02
0
40 -30 20 10 0 10 25 30 40 5 60 70 8
TA(C)
Figure 6.3-9 ILps vs. Temperature
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6.4 Portl~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
ViH High-Level input voltage 2.1
\Y,
ViL Low-Level input voltage 0.9
Vhys | Input Voltage hysteresis(VIH - VIL ) 0.8 \Y
ILkG Leakage Current 0.1 uA
Rpu Port pull high resistance 180 kQ
Output voltage and current and frequency
VoH High-level output voltage lon=10mA Voo -0.3
\%
VoL Low-level output voltage lo.=-10mA VSS +0.3
VOH vs10H @VDD= 3V VOH vs. IOH@\VDD= 2.2V
235
300 220
28 T~ 205 |
190
§z.70 - S
9 255 ¢ 9 160 5¢
240 g5 145 :
1.30 85C
225 s
210 100
OMA  5MA  -IOMA -I5MA  -20MA  -25MA  -30MA  -35MA OMA  5MA  -1OMA -ISMA -20MA -25MA  -30MA  -35MA
OH IoH
Figure 6.4-1 Von vs. lon @VDD=3.0V Figure 6.4-2 Von vs. lon @VDD=2.2V
VOLvs. I0L@VDD= 3.0V \VOLvs. IOL@VDD= 2.2V
0.9 0.9
0.8 0.8
0.6 0.6 85
S 85C S
405 =05
8 : Q 75T
03 ¢ 03
0.2 0.2
0o / 0o /
OMA 5MA 10MA 15MA 20MA 25MA 30MA 35MA OMA 5MA 10MA 15MA 20MA 25MA 30MA 35MA
oL oL
Figure 6.4-3 VoL vs. loo@VDD=3.0V Figure 6.4-4 VoL vs. loo@VDD=2.2V
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6.5 Reset(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, td-Lvr 2 us
BOR | Vop 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, ta-rsT 2 us
RST Input Voltage to accepted reset internally 0.9 \Y,
Hysteresis, VHYS-RST 0.8 \%
Operation current, ILvb 10 15 uA
External input voltage to compare reference voltage 1.2 \%
Compare reference voltage temperature drift Ta=-40°C ~85°C 100 ppm/°C
Detect Vpp voltage rang by user option, Vsys VLDx[3:0]=1110b 3.3
Detect Vpp voltage rang by user option, Vsys VLDx[3:0]=1101b 3.2
Detect Vpp voltage rang by user option, Vsys VLDx[3:0]=1100b 3.1
Detect Vpp voltage rang by user option, Vsys VLDx[3:0]=1011b 3.0
Detect Vpp voltage rang by user option, Vsys VLDx[3:0]=1010b 2.9
LVD Detect Vpp voltage rang by user option, Vsys VLDX[3:0]=1001b 2.8
Detect Vpp voltage rang by user option, Vsys VLDX[3:0]=1000b 2.7
Detect Vpp voltage rang by user option, Vsys VLDx[3:0]=0111b 2.6 Y
Detect Vpp voltage rang by user option, Vsys VLDx[3:0]=0110b 25
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 VLDXx[3:0]=0010b 2.1
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

©2008-2017 HYCON Technology Corp. DS-HY11P12-V17_TC
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[ " i
[ " i
I I [N I
Vidvs. i I
wvs LV}R/\} } } Vaer=VDD
Vive =1 g Nt ‘
T / ! \
YA b i
BOR Start L L &
VoD /\( 1 1 1 N\ T VRst
Lo i \ =0.3xVDD
I I [ I —
— T | > >
I I [N I
| e [~
> eBST — VR
[N I
} } } I |
Lo i i
occur — [ occur|
g 1 z
Resetstage| S | i I | = Reset state
= I I I i c
no ocourb—2 i | ! S no occur >

Figure6.5-1 BOR reset diagram

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

VLVR and VLVR Release Voltage
~)

198
1.96
1.94
192

=
@ w©
&8 S

1.86
184
182
1.80

VLVR and VL\R Release Voltaage vs. TA

VLVR Release Voltage

VLVR \oltage
&)

-40C -35C -15C 5C 25C 45T 65C 85T

TA

Figure6.5-3 LVR vs. Temperature

Figure6.5-2 RST reset diagram
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6.6 Power System
Ta = 25°C,Vpp = 3.0V, unless otherwise noted
Sym. Parameter Test Conditions Min. | Typ. | Max. unit
VDDA operation current, lvbpa IL=0mA VDDAX][1:0]=00b 22 uA
IL=0.1mA, VDDAX [1:0]=00b 3.3 \%
VDDz= VDDA+0.2V | VDDAX [1:0]=01b 29 \%
Select VDDA output voltage
VDDAX [1:0]=10b 2.6 Y,
VDDAX [1:0]=11b 2.4 Y,
VDDA I. = 10mA VDDAX [1:0]=00b 135 mvV
VDDAX [1:0]=01b 150 mV
Dropout voltage
VDDAX [1:0]=10b 165 mvV
VDDAX [1:0]=11b 180 mv
Temperature drift VDDAX [1:0]=11b Ta=-40°C~85°C 50 ppm/°C
Vpp Voltage drift IL=0.1mA Vpp=2.5V~3.6V +0.2 %IV
ACM operation current, lacm IL=0mA 20 uA
Output voltage ,Vacm ENACM[0]=1 IL = OuA 1.0 Y,
ACM Output voltage with Load I, = +200uA 0.98 1.02 Vacm
Temperature drift ENACM[0]=1, Ta=-40°C~85°C 50 ppm/°C
VDDA Voltage drift IL = 10uA 100 uv/iv
VDDA : Adjust Voltage Regulator
ACM : Analog Common Mode Voltage
23500 VDDA@2.4V with VDD 239 VDDA@2.4V with VDD
2.3895 2.388
2.3890
23885 2386
. 23880 2384
2 23875 g am
Q 237 57 L N PETY
S 23865 0T g 2380
23860 2378
23855
23850 2316
23845 2374
23040 24
36V 35V 34V 33V 32V 31V 3.0V 2.9V 2.8V 2.7V 26V 25V 36V 35V 34V 33V 32V 31V 30V 29V 28V 2.7V 26V
VDD(V) DY)
Figure6.6-1 VDDA I.=0.1mA vs. VDD Figure6.6-2 VDDA I.=10mA vs. VDD
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VDDA with temperature

2.3910
2.3900
2.3890
2.3880
S 23870 {vDB=25¢
g 23860
S 23850
2.3840
2.3830
2.3820
2.3810 ‘ ‘ ‘ ‘ ‘ ‘ ‘
4 35 5 5 2% 45 65 8

TA(C)

[=0.1mA

VDD=3.0V

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

ACM Load with VDDA

0.992 1= 2000A
0.992

0991 =00

0.991
>

= 0.990
]

< 0.990 —

IL=-200uA

HYGON

HYCON TECHNOLOGY

23880
23860
23840
23820
23800
< 23780
g 23760
23740
23720
23700
23680
23660

DDA with temperature
I= 10mA
\DD= 3.0V
\DD=2.6V
-40 -35 -15 5 25 45 65 85
TAC)

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

ACM vs. VDD with temperature @VDDA= 2.4V

0.989
0.989

0.988
2.4 2.6 2.9 3.3

Internal VDDA(V)

1.010
— \VDD=3.6V
1.005 VDD= 2.5V
1.000
)
s
Z 0995
< —_— IL= 10uA
0.990
0.985
0.980
40 -20 0 20 40 60 80 100
TA(C)

Figure6.6-5 ACM Load vs. VDDA
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6.7 LCD
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
ILco 10 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 LCDPR[0]=1, VLCDX[1:0]=10b | 2.52 2.8 3.08
\%
voltage at VLCD pin Cuiep =4.7UF VLCDX[1:0]=01b | 2.745  3.05  3.355
VLCDX[1:0]=00b 2.97 3.3 3.63
ZLcp Output impedance with LCD buffer fLep =128Hz,VLCD=3.05V 10 kQ
VLCD Start Time VLCDvs. VDD
142 -
12 VDD=2.2\ 3.08
102 305
= S 302
£ @ 8 290
e > 2.96
P n VDD=3.0V :
2.93
2 VDD=3.6V 2.90
2
O N S S P S\
255 28 3.05 33 AV aF af ¥ o oV oK 0P
VLCD(V) VDD(V)
Figure6.7-1 LCD start time Figure6.7-2 VLCD vs. VDD
VLCD vs. Load VLCD vs. Load
3 VDD=2.2V 35 VDD=30V
31 33
S 29 s
Q97 o 29
Q 927
> 25 \ > 95
23 23 <
P B 21\
10 20 30 40 5 60 70 8 90 100 125 150 175 200 225 250 275 300 325 350
1L(uA) I(uA)
Figure6.7-3 VLCD vs. I. @VDD=2.2V Figure6.7-4 VLCD vs. It @VDD=3.0V
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6.8 SD18,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
Vsbpis Supply Voltage at VDDA ENVDDA[0]=0 2.4 3.6 Y,
Modulator sample frequency, ADC_CK 25 250 300 KHz
fspis
Over Sample Ratio, OSR 256 32768
ENADC[0]=1
168
INBUF[0]=1,VRBUF[0]=0
Operation supply current ENADCI0]=1 GAIN =4,
| sp1s 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 Y,
| pca Operation supply current | PGAGN[1:0]=<01>or<1x> 320 uA
Gprca Gain temperature drift Ta = -40°C~ 85°C GAIN=128 5 ppm/°C
6.8.2 SD18,performanceIl (fSD18=250KHz)
Ta = 25°C,Vpp = 3.0V, VDDA=2.9V,V\r=1.0V,GAIN=1 without PGA, unless otherwise noted
Sym. Parameter Test Conditions Min. | Typ. | Max. unit
VDDA=2.4V,Vyr=1.0V,ASI=+200mV
INL Integral Nonlinearity(INL) £0.003 +0.01 %FSR
VDDA=2.4V,Vyr=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~
Gsp1s | 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 Gain=2 1
AAI=0V
Buffer(INBUF,VRBUF) without PGA
AVR=0.9V %FSR
Eos Offset error of Full Scale Rang input
DCSET[2:0]=<000>
voltage range with Chopper without Gain=2 1
*AAl is external short
PGA and Buffer(INBUF,VRBUF)
Offset temperature drift with GAIN=1 2 uv/,C
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chopper without PGA and Buffer GAIN=2 1
(INBUF,VRBUF). GAIN=4 0.5
GAIN=16 0.15
GAIN=1 2
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, Vsi=0V,
90
Vvr=1.0V,without PGA GAIN=1
CMspi1s | Common-mode rejection dB
Vem=0.7V to 1.7V, Vgi=0V,
75
Vvr=1.0V, without PGA GAIN=16
GAIN=1
VDDA=3.0V,AVDDA=+100mV, PGA=off
PSRR DC power supply rejection 75 dB
Vyvr=1.0V, Vs|=1.2V,Vs|.=l.2V, GAIN=16
PGA=8
SD18 Offset Drfit vs. Temperature SD18 Offset Drfit vs. Temperature
5 0.0
_ | 05
0 10
S 5 3 15
% 0 g 25
" S 3o
g =3
20 45
25 -5.0
-40°C  -20°C 0°C  20°C 40°C 60°C 80C -40°C  -20°C  0°C  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%
0.5 0.02%
E 0 -~ “Dé 0.01%
@ c \
£ 05 ' 0.00%
o) (O] M~ |
g 1 9 0.01% —
-15 -0.02%
2 -0.03%
-40°C -200C  0C 20C 40C 60C 80T -40C -20C 0C 20C 40C 60C 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
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SD18 Gain Drfit vs. Temperature SD18 Gain Drfit vs. Temperature
0.03% 0.03%
0.02% 0.02%
= =
5 0.01% — = 001%
= I =
‘F  0.00% ‘F  0.00%
(O] | — (O]
S 0.01% — 2 0.01%
-0.02% -0.02% =
-0.03% -0.03%
-40°C -20C  0C 20C 40C 60C 80C 40C 20C 0T 20T 40C 60C 80°C
TA Gain=16, Sl and VR buffer off TA Gain=128, Sl and VR buffer off|
ASI=37.5mV, 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,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
TCerr | One point calibrate error temperature Calibration at 25°C of -40°C~85°C +2 °C

TPS Voltage vs. Temperature

g

\

P P P P P CE > D

[UCA: &

Vips(mV)

b

! ! ! ! !

15 30 45 60 75 9N
TA(C)

I~
wn
)
S
IS
[
S

Figure6.8-3 TPS output voltage vs. temperature drift
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6.8.4 SD18 Noise Performance

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

HY11P12 &t#f SD18 2t ¥ EE /& A ZEH R 1% - Table6.8-4(a), Table6.8-4(b) 3!/t H

BIROF AR S RE Gain, Output rate, REREABMAEBESEA G - AGURGREEINTEH

AGNERIEEE - 2EEFRE 1.2V - Btk 1024 EEH -

ENOB(RMS) with OSR/GAIN at A/D Clock=250Khz, VDDA=2.4V, VREF=1.2V
. OSR 256 512 1 1024 1 2048 1 4096 : 8192 116384 132768
Max. Vin(mV)
=0.9*VREF @ Qutput rate(tt) 977 | 488 | 244 | 122 | 61 | 31 | 15 8
Gain PGA | x| ADGN
+2400 0.25 i = 1 x1 0.25 | 16.3 17.4 17.9 18.5 19.0 19.5 20.0 20.4
+2160 05 i= 1 xi 05 16.3 17.3 17.9 184 1 18.9 19.4 19.8 20.2
+1080 1 1 X 1 16.2 17.2 17.8 18.3 18.8 19.3 19.7 20.1
+540 2 = 1 X 2 16.1 17.1 17.6 18.2 18.7 19.2 19.6 20.0
+270 4 = 1 x 4 16.0 16.9 175 18.0 18.5 18.9 19.4 19.8
+135 8 = 1 X 8 15.9 16.6 17.2 17.7 18.2 18.7 19.2 19.6
168 16 = 1 x1 16 15.6 16.3 16.8 17.3 17.7 18.3 18.8 19.3
+34 32 i= 2 xi 16 14.8 15.3 15.9 16.4 i 16.9 17.4 17.8 18.3
+17 64 |= 4 xi 16 14.5 15.0 155 16.0 16.5 17.0 17.5 18.0
+8 128 = 8 x1 16 14.0 14.6 15.1 15.6 16.0 16.6 17.0 17.5
(1) Max.Vin (mV) is the max. input voltage of single end to ground (VSS).
Table6.8-4(a) SD18 ENOB Table
RMS Noise(uV) with OSR/GAIN at A/D Clock=250Khz, VDDA=2.4V, VREF=1.2V
. OSR 256 512 1 1024 1 2048 1 4096 : 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 i = 1 x1 0.25 |121.08 | 57.40  38.74 1 26.66 | 18.39 : 13.21 ' 9.49 6.98
+2160 0.5 1 xi 05 |61.63 §29.23 119.21 11351 i 9.78 7.02 1 512 i 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 1659 | 854 1 591 ! 4.06 2.86 2.06 1.48 112
+270 4 = 1 x 4 9.00 : 4.84 i 3.33 2.37 1.67 1.19 i 0.87 i 0.65
+135 8 = 1 X 8 5.04 } 297 | 2.02 1.44 101 { 073 { 051 | 0.39
+68 16 1 x1 16 3.03 1.84 129 1 092 1 070 ! 046 ! 033 ! 0.24
+34 32 i= 2 xi 16 2.61 1.81 127 1 089 i 062 i 0.45 i 032 i 0.23
+17 64 1= 4 xi 16 1.66 1.13 1 080 | 056 i 041 029 | 0.20 i 0.14
+8 128 = 8 x1 16 113 1 077 {1 055 ! 038 ! 028 ! 019 ! 0.14 ! 0.10

Table6.8-4(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(FSR,j
ENOB(RMS) = RMS Noise )

(2x VREF x \/mf(ADo[k]- Average)Z)

k=1

RMS Noise =

223
Where FSR (Full- Scale Range)= 2 x VREF/Gain.
1024
>-(ADOkk))
Average= &1
1024
RMS Noise Diagram RMS Noise Diagram
450 3
Gain=1 Gain=1
400 | output rate ~ 8sps , | Outputrate ~8sps |

N 1

T

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
Figure6.8-4(a) RMS Noise Diagram Figure6.8-4(b) Output Code Diagram
RMS Noise Diagram RMS Noise Diagram
350 5
Gain=128 4 Gain=128
300 | Outputrate ~ 8sps Output rate ~ 8sps
3
250 e 1 [T [N
3 3, 1 |
£ 200 P
[ °
£ S 0
g 150 8
8 21 LNl L
=1
100 © -2 LN J LUBLLLL N LRI LI Il LLLLL
ST I
50
I -4
0 Fl— 5
5 4 3 -2 1 0 1 2 3 4 5 1 201 401 601 801 1001
Output Code (LSB) Time (reading number)
LSB base on 18-bit output LSB base on 18-bit output
Figure6.8-4(c) RMS Noise Diagram Figure6.8-4(d) Output Code Diagram
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7. :IBE&:
- R
e . ) HERLK Bl | LEeE | BF | M8
TERB!? HERK | S5IHE T . _ | MsL®
750 I 2 i BE | #H
HY11P12-D000 Die - D 000 000 - 200 Green?
HY11P12-L044 LQFP 44 L 044 000 Tray 160 Green? MSL-3

lEmBE - #HREAELNAR - BXEBERE (B8R / BER / KFERE)
Bl ;. BB ERRISE BRI BRETS 008 - HEEENEREFERTLE - Al
T8 m&B4A HY11P12-D000-008

Bl - BHBRKEZATERABHNZEA R EFENEMERALE - INERBR
HY11P12-D000

Bl ANFEREATREABNEA R BERENERIHER LQFP44 HE - AIF
M4 HY11P12-L044 - BFEL Tray 158 - RIBR N EmBI - 55455 RIEEAR
T EAEEXS Tray
2 B4R

“001"~“099” BiZERFNEERPBNEN BRI - MELRAHALFUIE -
3MSL:
BEBRMSRIANKIE IPC/JEDEC J-STD-020 RIIREMLIEE 4R - W=

IPC/JEDEC J-STD-033 fUfR#EZIE - 815 « EEfhH -
4 Green (RoHS & no CI/Br):

HYCON EmE7% Green Product: & RoHS 5% ' REACH SR/ & (SVHC)

MR RRRABERE -
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8. HERENEM

8.1 LQFP44(L044)

8.1.1 Package Dimensions
D
of VARIATIONS (ALL DIMENSIONS SHOWN IN Mh)
4 ad SYMBOLS MIN. MNOM. MAX.
LIONANTRNT] A - = 1.60
1:/ 133 Al 'D‘_C'S - 0.15
— @ — A2 1.35 1.40 1.45
— — cl .08 — 0.16
— —
= = D 12,00 8SC
— :~F’ Y | D1 10.00 BSC
— — E 12.00 BSC
— — E1 10.00 BSC
— —
— — e 0.80 ?sc
1M 123 b .30 0.37 0.45
L 0.45 0.60 0.75
]DUDUDDUD— L1 1.00 REF
12 H 22 9° o 35 -
b
e
[}
- = <<
- o .
-l i e e

[]0.05MmAX |

JEDEC MS-026 compliant
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8.2 Tape & Reel Information
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8.2.1 Reel Dimensions -Typel Unit : mm
A -
W1
8.2.2 Carrier Tape Dimensions
DO P2
E
y N /’
r /
r
F o /
\ s
W l ‘ e N 0 \ BO
) L]
|
) J
~—Pl— ~—A0 " KO% -
K r
Reel
] ) Carrier Tape Dimensions
SYMBOLS Dimensions
A W1 A0 BO KO PO P1 P2 E F DO w
Spec. 330 16.5 || 6.30 | 6.30 | 1.10 | 4.00 |12.00| 2.00 | 1.75 | 7.50 | 1.50 | 16.00
Tolerance | +6/-3 | +1.5/-0 | +0.10 | £0.10 | £0.10 | £0.10 | £0.10 | £0.10 | £0.10 | £0.10 | +0.1/-0 | +0.30

Note: 10 Sprocket hole pitch cumulative tolerance is £0.20mm.

8.2.3 Pinl direction

p@o@@@o@@@o@/

!
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9. {BETRCER

PUNIA S ERBR AT - MIERRFREAF AL

ES
=
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AEUCHEEE -

N

V01
V02
VO3

V04

V05

V06

Vo7
V08

V09

V10

V11
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22~24

26~27

HEHE

DIRHAT
SEEBRE
$£2 3 4 SHIEFER

125] 6.5 6 ; BIREAR LVD it SMB I A LEER B B RV AR &L

B3] 7 &8 ; BAPNEMNERERUERNS
& o B8 ; XHIERTRCER
157 48 [AE< Ak 46 EE<S
FEE RS

121N GspisTemperature Drift A&7 AB
(CHES: SIaES

5] 110 EERHEHRAAS

Bl EFa5R

%] Reset RA

SRANBIENR

1&%] Power System AR
&3] Figure6.6-5, Figure6.6-6 ACM Chart
CHEIRES

EEE

=
]

3 3
0y D

=
]

]
s o g
& 5

——

W W W W W W

i
¢
1t

1EEI5IMIE - 1500 LVDIN S5[H)

BT EFEREE - 120 LVDIN 5|/
BEIRHEAE - MBR 1/2bias 57AR
1EINEE 3 AA MR

1ERTEAEISE - B0 RST A9 RC B
IEINAEL 7 SRE S LVDIN 5HT

11N SD18 Network Z&f

&3] Power System ;&5 #4715

S = 11 S u 11T S = T1T S =TT S = [1] S = 1113
—

N

#0 SD18 Noise Performance Z&f
B 1S5HAR
BXE 3-2 AR

A== 41 Pid

HFEEREMINGE -

—_
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14
28
V12 3
22
V13 6
12
30
32
V14 11
30
V15 8
11~12
34
37
V16 13
35
39
V17 5
31
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Bl 6. ERFEHEAR

&2 RMS Noise Diagram
fibrz=EE

124 lLcp RS

#1N LQFP48 5|HIE

1Zeq 8] 4-2 INH/INL

EMEIEER

EMERUAER

1B TEARRERRAE RN
BN EENRE

1Z 0 QFN48 51K

AN 1/0 EZEERAB(LQFP48/QFN48)
BRI EE

BRI ERN

Frig AUz B FENER AR

E ¥ Green (RoHS & no CI/Br)
#11Z Tape & Reel Information
I8 INEESER

fBRE14E LQFP48 2 QFN48

I

=
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