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1. Features
® 25V-~3.6V T {EER ® SfEME ZAADC
® 4KWord OTP (One Time Programmable) B Eig AERE o B ERE
2GRS - 256Byte ERIELIRHAS B S AR (WEA%ERS)
® A% Brownout £ Watch dog timer » aJ[ifj 1 B NEEHREEREES
CPU # ASEHEIRAE 1.2V By EAEL RS et EE AR
® NiEEIEY RC BRI A iE B LVD e HIThAE R 14 BolaHI BB BR S B B b
B EREE4AMHZ i A SRR R HI T RE
B FRERET32KHZ ® 4x12 LCD & 5EHE) 5
o 2 LE UIREMERE B 47 Charge Pump FRERLRES - Alf2ft 4
B ERYE[H/ESREEN f& LCD ffmfE&
B R B Static - 1/2 - 1/3 - 1/4 Duty }% 1/3 Bias #x
B TR ERIE HeEfE
B CREERRMERE] ® 8-bit Timer A
® X Ijpethies ® 8-bit Timer C f54HH PWM T E4TNAE
B B latch THAEE » A& glitch ® Build-In EPROM (BIE)
B AR EEE ELE R R ® Support 6 stack level.
B ARREESHE - AR E BB A SR
lFE E/EIJ
Function List
Program LCD
PA Network
Memory TPS (com x seg)
Internal System ADC Sample PB Channel )
Data RTC Timer
Model No. VDD Clock Clock - ENOB Rate —— T-RMS /0 (bit x ch) Package
(H2) (H2) — (bit) (sps) e 1 Bandwidth
Built-in Interface Hz) PWM
EPROM ( (bit x ch)
4K Y 7 4x12
2.5V~ 32K~ 32K~ _ )
HY12P62 256 19-hit 10~12.5k Y 3 13 8-bit x 2 LQFP64
3.6V aM 8M
64 - 350 8-bit x 1
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2. Block Diagram

VDD VSS TMCKI/PPF PTn.x/BZ
RC Data Memory .
Oscillator (STK : 6L) T%ER PORT EB;deO-II\r}I
(HAO) (SP : 128B) (PPF) (PT1 - PT2 - B2) 64 Word
(LPO) (GPR : 256B)
cPU —@COMX
HO8A :
Program Digital TrueRMS :
Memory HARDWARE & Watch Dog [l:f(:lg —{DJSEGx
(OTP : 4KW) MULTIPLIER Digital Filter
8x8 —{PJvLCD
RESET —{P|]VGG
> AAD
(BOR) Low Voltage (Switch Network) Power System
(STACK) Detect (Pre-Filter) Comparators Voltage Source
(WD) (LVD) (Temp.senor) (LDO)
(RST) —{P|REFO
& ﬁ % ﬁ ------------- ------ --------- %% ----- % ---------
RST LVDIN VDD PAx PBx RLx FTx CNT CMPO CMPx VDDA ACM AGND
[P]Power Pad [D]Digital Pad [A]Analog Pad [C]Common 1/O Pad
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2.1. Multi-Function Block

HYGON
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SVDD A
—— —— VDD
svss
- —DVSsS
SGND
»~— — AGND
Svso1 VREF
SSES
N
VOLT/OHM/DT o
10M 9
@ :
n
. J
> > sMobE | 289
E E 30> 922
= 5 | 101k
< S 0000 [00000
2 %'M< 0001 [10000
0010 [01000
© ° 0011 [00100
0100 [00010
0101 [10010
10nF
R
» FB
»——» SENSE
»
e—>» RLU
SMODE<5>
7»—( RLU 1
AGND

PB<0>
SDIO
PB<2>

VREF
—< VD! SFUVR
L <vDs<15> <3:0> VREF
—<AGNDP<9>
—<AGNDP<8> -
|—<AGNDP<7> AGNDP<o>
—<AGNDP<6> ﬁgmgggz
VREF —<AGNDP<0> A
] mux —<VDS<
—<VDS<2>
—<VDS<3> -
AGNDN<9>
<AGNDN<9> AGNDN<8>
—<AGNDN<8> AGNDN<7>
—> |—<AGNDN<7> AONDN<E
SFUVR<3:0> —p| —<AGNDN<6>
—» —<
VDSC<16>>— VRH_CMP
VDSC<13>>—
VDSC<11>>—
VDSC<10>>—
VDSC<9>>—
VDSC<8>>—| ENCMP
VDSC<7>>—|
> Mux
AGNDP<6>>—{
AGNDP<5>>—{
AGNDP<4>>—
AGNDP<3>>—
AGNDP<2>>—
AGNDP<1>>—
AGNDP<0>>—
AGNDN<1>>—

SCMPRH<3:0>

SENSE>—| IN_CMP

FB>—
PB<2>>—
PB<0>>—

>
>
>
PB<4>>—|

MUX

SCMPI<2:0>

vDSsC<2>>| VRL_CMP

VDSC<5>>—
VDSC<7>>—
VDSC<8>>—
VDSC<9>>—
VDSC<10>>—
VDSC<11>>—
PB<4>>—
AGNDN<6>>—
AGNDN<5>>—
AGNDN<4>>—
AGNDN<3>>—
AGNDN<2>>—
AGNDN<1>>—
AGNDP<0>>—
AGNDP<1>>—

ENCMP

v

;’—bcwmo
VRLCMP

SCMPRL<3:0>

S ¢ BRI PRI AT R,
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—————————————————————————————————————————————————————————————————————————————————————————————————————————————————
> 1s1P ENAD1
= o—e . Temperature|» TSIN ADCCK
FTP | SADFP < SENSE Sensor | > TS2P ADL _ _ _ _ _ _ [_f ______
10k 2100k F€rB > TS2N ! n
l<RLU | ADIRG |
llo lm l 00 : AD1IG[1:0] I
l< DD ADSEP>] AD1IP |
1 11 € REFO Tsipeo MUX |
SFT1[1:0] mux [ VREF TSIN>
ADSEP [<PB<0> SAD1I<1:0> S1:x0.9,x1.8,x2.7, x3.6 L
< I
+ VR:x1,x1/3 -
€ PB<2> ADSFN> AD1IN |
e RLUD 1
€ PB<4> TS2N> n n |
> TS2P> @ @
_____ I o |
l < SAD1I<1:0> | z z
< | a a I
< <
SAD1FP<3:0> | I
FTN
[T SADFN | ¢ SENSE FB>{SADFRP AgﬁgiSADFRN ___go_o_ _ _ _!
F<RLU REFO> > ADFVR+ ADFVR-
1 l<vss VREF3- PB<3>>_
MU [ PRSTE] MUX [P aprvRe ] MUK PR ADRVR:
1 < VDD VSS>
u AGND> VREF3
€ PB<4> > >
<
SAD1RH<2:0> )
ADSFN SAD1FN<2:0> SAD1RL<2:0>
RSLPF
LPFBW<1:0>=1X
RSTCOMB LpF | LPF<180> ENSQRE
AD10SR[2:0 -
I (2:0] > In ENSQRE RSRMS
o ENRMS
il S 38
t| 3 | 19bit AD1<18:0> p{ FF P X*X | MUX p P RMs
™ n /n .
it X [37:0]
3
ADCIF
Interrupt
23 - = % = &b By e {Ey) éiﬁ]j{
ot ¢ TBRE IR A DR R R, S,
©2015~2018 HYCON Technology Corp. DS-HY12P62-V04_TC
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2.3. Power

ENBIAS BIAS
(AGNDI[P/N]<X>- [ BAS |

VDSC<X>=VDS<X> AGND)=K2(REFO-AGND)
(VDSC<X>-VSS)=K1(VDDA-VSS) AGND[PINI<X>| K2
AGNDP<9> | 1007120 N
D e AGNDP<8> | 807120 VLDOC<1:05] VDDA LDO @@—l
VDSC<16> |34/36 AGNDP<7> | 60/120 00
VDSC<15> [32/36 AGNDP<6> | 40/120 01 A
VDSCIZ 17815 AGNDP<5>_| 20/120 10 I
VBRcerEpane ASNDP<E> 1 520 n Iz Vs
VDSC<1L> |22736 J
N TR s AGNDP<2>_|_5/480
SE<o=—1T8138 AGNDP<1> | 5/960
VDSC<8> 736 AGNDP<0> 0
VDSC<7> |14/36 AGNDN<1> | -5/960
VDSC<6> 12736 AGNDN<2> | -5/480
VDSC<5> 10736 AGNDN<3> | -5/240
VDSC<4> | 8/36 AGNDN<4> | -5/120
VDSC<3> | 4136 AGNDN<5> | -20/120
VDSC<2> | 2/36 AGNDN<6> | -40/120
VDSC<1> | 1/36 AGNDN<7> | -60/120
AGNDN<E> | 80/120 VLCDX<1:0>]VLCD
AGNDN<9> |-100/120 00 3.3
01 3.05
(AGND-VSS)=K3(VDD-VSS) 0 28 VDD/VGG
SAGND<1:0> K3 11 2.55
00 Floating
01 0.3 I
10 0.1
7 05 PUMP_EN Vs

l LCD_EN
v LCDBUF_EN

( 1
Charge Pum
5 PPl i e
VDD>»—
VSS > Voltage —» VDSC<17:1> I
REFO>— Reference [ AGNDP<9:0>
AGND>—| Generator 1 > VDS<17:1> VSS
ENVS —»] > AGNDN<9:1> Bandgap REFO
Voltage MUX |
Voltage ENREFO—> Reference | PB<4>>— REFO
- ~=1.2V
SAGND<1:0> Reference >|AGND T SREFO
Generator 2 AGND
" J
o] o
o i
il i
VSSA AGND
©2015~2018 HYCON Technology Corp. DS-HY12P62-V04_TC
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3. Package And Pin

3.1. 64PIN Diagram LQFP64

48 47| |46
[a] (@] Q

N
N
w
w
w
w

HYGON

HYCON TECHNOLOGY

w

48] [44] (43| 42| a1 a0] (59| 8] [37] [36] (o8] (34| [s3

4] Is3] [o2] [61] [ool 55 [58] (57| [se [55] [54] 3| [52] [s1] o] 49

AGN

ACM
VDDA
NC

NC

NC

VSS
RST/VPP
VDD/VGG
VLCD
COMO
COoM1
COomM2
COM3
SEGO
SEG1

SEG2

%
o a
w

REF

(92}
m
®
~

<
o

(9]
m
)]
a1

I
<
o

(9]
m
@
&2}

N
<
o

0
m
®
~

™ <t Yo} [(e] = o o
2 I 2 2 £ 2 g & B
o o o o x LL [N o

HY12P62

LQFP64(7*7mm)

L)
v
S S
w N
= DN
o @ @ S 3
(0] UE

z =z Z2 X
8 2 £ o o o =z £

N (@]
m
a zZ

PB4
NC
PT2.4/CPMO/INT24
PT2.5/CPM1/INT25
PT2.6/CPM2/INT26
PT2.7/CPM3/INT27
NC

PT3.6/CNT
PT1.0/PSCK/INTO
PT1.1/PSDI/INT1
NC

PT1.3

NC

NC

NC

PT1.7/BZ
/PSDO

11X/
T¢ld
OLX/
0'cld

21] [81] [61] |og] [1¢] [e] [e2] [e] [se] |oc] |2] [8e] [6g] [og] [te] [eg
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3.2. Pin Description
“I/O” Input/Output, “I” Input, “O” Output, “S” Schmitt Trigger, “C” CMOS, “P” Power, “A” Analog

HYGON

HYCON TECHNOLOGY

Pin Characteristic -
No. Name I/O Type ST
1 SEG3 0] A Segment output of LCD
2 SEG4 0] A Segment output of LCD
3 SEG5 O A Segment output of LCD
4 SEG6 O A Segment output of LCD
5 SEG7 O A Segment output of LCD
6 SEGS8 @) A Segment output of LCD
7 SEG9 @] A Segment output of LCD
8 SEG10 @] A Segment output of LCD
9 SEG11 @) A Segment output of LCD
10 NC No Connect
11 NC No Connect
12 NC No Connect
PT2.3/LVDIN
13 PT2.3 I/O S Digital input/output
LVDIN I A LVD external signal input port
PT2.2/PWM
14 PT2.2 I/O C Digital input/output
PWM @] C PWM output port
PT2.1/XTI
15 PT2.1 I/O S Digital input/output
XTI I A Input port of external oscillator
PT2.0/XTO
16 PT2.0 I/O S Digital input/output
XTO @) A Output port of external oscillator
PT1.7/BZ/PSDO
17 PT1.7 I/O S Digital input/output
BZ @] C Buzzer output port
PSDO O C PSDO port of OTP read/write interface
18 NC No Connect
19 NC No Connect
20 NC No Connect
21 PT1.3 | S | Digital input
22 NC No Connect
23 PT1.1/PSDI/INT1

©2015~2018 HYCON Technology Corp.
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PT1.1 I/O S Digital input
PSDI I S PSDI of OTP read/write interface
INT1 | S Interrupt source, INT1
PT1.0/PSCK/INTO
PT1.0 I/O S Digital input
24 PSCK I S PSCK of OTP read/write interface
INTO I S Interrupt source, INTO
PT3.6/CNT
25 PT3.6 I/O S Digital input/output
CNT I S Input port of frequency counter
26 NC No Connect
PT2.7/CMP3/INT27
- PT2.7 I/O C Digital input/output
CMP3 | A Input port of comparator
INT27 | C Interrupt source, E271F
PT2.6/CMP2/INT26
PT2.6 I/O S Digital input/output
28 CMP2 | A Input port of comparator
INT26 I S Interrupt source, E261F
PT2.5/CMP1/INT25
PT2.5 I/O S Digital input/output
2 CMP1 I A Input port of comparator
INT25 I S Interrupt source, E25IF
PT2.4/CMPO/INT24
PT2.4 I/O S Digital input/output
30 CMPO I A Input port of comparator
INT24 I S Interrupt source, E24IF
31 NC No Connect
32 PB4 I A Analog input channel
33 NC No Connect
34 PB2 I A Analog input channel
35 PBO I A Analog input channel
36 FTP I/O A Capacitor connect port of pre-filter
37 FTN I/O A Capacitor connect port of pre-filter
38 RLU I/O A Switch of analog network
39 NC No Connect
40 PA6 I/O A Switch of analog network
41 PA5S I/O A Switch of analog network
©2015~2018 HYCON Technology Corp. DS-HY12P62-V04_TC
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42 PA4 I/O A Switch of analog network
43 PA3 I/O A Switch of analog network
44 PA2 I/O A Switch of analog network
45 PA1 I/O A Switch of analog network
46 PAO I/O A Switch of analog network
47 REFO I/O P Voltage reference port
48 AGND I/O P Analog power ground end
49 ACM I/O P Voltage reference port
50 VDDA I/O P Analog circuit voltage source
51 NC No Connect
52 NC No Connect
53 NC No Connect
54 VSS 5 b Ground end of IC operation voltage
source
RST/VPP
55 RST I S Reset IC (Low active)
VPP P P EPROM read/write voltage source
VDD/ VGG
56 VDD P P Voltage source of IC operation
VGG P P Low Dropout Regulator Input
57 VLCD I/O P Voltage source of LCD
58 COMO O A COM output of LCD
59 Ccom1 O A COM output of LCD
60 COM2 O A COM output of LCD
61 COM3 ] A COM output of LCD
62 SEGO 0] A Segment output of LCD
63 SEG1 @] A Segment output of LCD
64 SEG2 O A Segment output of LCD
©2015~2018 HYCON Technology Corp. DS-HY12P62-V04_TC
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3.2.1. LQFP package marker information

\ 2 ‘XXXX —  4fFfLogo + A Ak A

HY12P62 —  ESETE  HY12P62
XXXXXX — > S

@,

|
—:

PIN 1 MARK
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4. Register list

HYGON

HYCON TECHNOLOGY

“-"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 | Bits | Bit4 | Bit3 | Bit2 BitL |  Bit0 A-RESET | i-RESET RIW
00H INDFO Contents of FSRO to address data memoryvalue of FSRO not changed N/A N/A KR KRR Kk %
01H POINCO Contents of FSRO to address data memoryvalue of FSRO post-incremented N/A N/A KRR R K X X
02H PODECO Contents of FSRO to address data memoryvalue of FSRO post-decremented N/A N/A A AR
03H PRINCO Contents of FSRO to address data memoryvalue of FSRO pre-incremented N/A N/A H R KKK K %
04H PLUSWO Contents of FSRO to address data memoryvalue of FSRO offset by W N/A N/A KR KRR xR X
05H INDF1 Contents of FSR1 to address data memoryvalue of FSRO not changed N/A N/A KR KRR Kk %
06H POINC1 Contents of FSR1 to address data memoryvalue of FSRO post-incremented N/A N/A S S
07H PODEC1 Contents of FSR1 to address data memoryvalue of FSRO post-decremented N/A N/A KKK KK KX
08H PRINC1 Contents of FSR1 to address data memoryvalue of FSRO pre-incremented N/A N/A LI
09H PLUSW1 Contents of FSR1 to address data memoryvalue of FSRO offset by W N/A N/A KRR KK R X
OFH__ |FSROH [ [ [ [ Fsrogl || ... X | u
10H FSROL Indirect Data Memory Address Pointer O Low Byte,FSRO[7:0] XXXX XXXX | uuuu uuuu HR KKK K K
111 FSR1H | I [ [ Fsrus [ ... X | u
12H FSR1L Indirect Data Memory Address Pointer 1 Low Byte,FSR1[7:0] XXXX XXXX | uuuu uuuu KRR KKK
16H TOSH | Top-of-Stack High Byte (TOS<12:8>) ...0 0000 ...0 0000 S
17H TOSL Top-of-Stack Low Byte (TOS<7:0>) 0000 0000 | 0000 0000 KRR RR K XK
18H  [STKPTR STKFL | STKUN | sTKov | | | sTKPRT[2] [ STKPRT[1] | STKPRT[0] |[ 000..000 | 000..000 ,TW0, MO, - - I, 1,1
1AH _ |PCLATH | | PC High Byte for PC<12:8> ...00000 | ...0 0000 SRR
1BH PCLATL PC Low Byte for PC<7:0> 0000 0000 | 0000 0000 O S
1DH TBLPTRH | Program Memory Table Pointer High Byte (TBLPTR<13:8>) ...0 0000 ...0 0000 - m KKK K K
1EH TBLPTRL Program Memory Table Pointer Low Byte (TBLPTR<7:0>) 0000 0000 | 0000 0000 KRR R Kk %
1FH TBLDH Program Memory Table Latch High Byte 0000 0000 | 0000 0000 KRR K K %
20H TBLDL Program Memory Table Latch Low Byte 0000 0000 | 0000 0000 R S p
21H PRODH Product Register of Multiply High Byte XXXX XXXX | uuuu uuuu AAASAAAS
22H PRODL Product Register of Multiply Low Byte XXXX XXXX | uuuu uuuu [AAAgAAAs
23H INTEL GIE TMCIE TMAIE WDTIE ElIE EOIE 0.0. 0000 | 0.0. 0000 *o KRR
24H INTE2 RMSIE LPFIE AD1IE CTIE 0000 000. | 0000 000. KRRk kK
25H INTE3 E241E E251E E261E E27IE 0000 .... 0000 .... *EEE ey
26H INTF1 TMCIF TMAIF WDTIF E1lIF EOQIF ..0. 0000 ..0. 0000 - A
27H INTF2 RMSIF LPFIF AD1IF CTIF 0000 000. | 0000 000. kR KRR -
28H INTF3 E24IF E25IF E261F E27IF 0000 .... 0000 .... K -
29H WREG Working Register XXXX XXXX | uuuu uuuu A
2AH BSRCN BSR[O] || ... 0000 | ....0000
2BH STATUS C DC N oV Z X XXXX ...u uuuu -t X
2CH PSTATUS PD TO IDLEB BOR SKERR 000d .0 uduu .d.. rw0,rw0,rw0,rwo -,rwo,-,-
2DH LVDCN1 ENLVD LVD VJ1 VJ2 VLDX[3:0]
2EH LVDCN2 VSL SVIN[3:0] SVIP[2:0]
2FH SBMSET1 SKRST HAOTR[5:0] XXX XXXX | U.uu uuuu el
30H MCKCN1 HSSEL CPUCK][1:0] | HSS[1:0] HSCK | ENXT | ENHAO 0000 0001 | 0000 0001 S S
31H MCKCN2 LCDS[2:0] | ADCCK | PERCK BZS[2:0] 0000 0000 | 0000 0000 KRR KRR KK
32H TMACN ENTMA | TMACK I TMAS[1:0] | ENWDT WDTSJ[2:0] 0000 0000 | 0000 0000 *EEE WK x
33H TMAR TimerA data register XXXX XXXX | uuuu uuuu [AAASANAAS
34H TMCCN ENTMC | TMCCK[1:0] | TMCS1[2:0] [ TMCSO0[1:0] 0000 0000 | 0000 0000 CEEBOEE0
35H PRC TimerC programmable register 1111 1111 | 1111 1111 KRKR R xR E
36H TMCR TimerC register 0000 0000 | 0000 0000 [AAAgAAAs
37H _ |PWMCN ENPWM | | PWMRLI1:0] | | | | 0000 0000 | 0000 0000 HEEF R
38H PWMR PWM MSB Byte register XXXX XXXX | uuuu uuuu S G
39H LCDCN1 ENLCD | LCDPR | VLCDX[1:0] [ LcoeF | LCDBI[1:0] | 0000 000. | 0000 000.
3AH  |LCDCN2 LCDBL | LCDMX[1:0] | [ [ [ [ 000..... | 000. ... FrFEe o,
3BH LCDO Segment SEG1@[7:4] and SEGO@]3:0] data register of LCD XXXX XXXX | uuuu uuuu H KK KK K %
3CH LCD1 Segment SEG3@[7:4] and SEG2@]3:0] data register of LCD XXXX XXXX | uuuu uuuu DOLOOa0
3DH LCD2 Segment SEG5@[7:4] and SEG4@[3:0] data register of LCD XXXX XXXX | uuuu uuuu HR KKK K K
3EH LCD3 Segment SEG7@[7:4]and SEG6@]3:0] data register of LCD XXXX XXXX | uuuu uuuu B S p
3FH LCD4 Segment SEG9@[7:4] and SEG8@][3:0] data register of LCD XXXX XXXX | uuuu uuuu KRR KK
40H LCD5 Segment SEG11@[7:4] and SEG10@[3:0] data register of LCD XXXX XXXX | uuuu uuuu KRR R xR X
41H
42H
46H
47H
48H
49H
4AH
4BH
4ACH
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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 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 A-RESET | i-RESET R/IW

ADH PT1 PTL1.7 PT1.3 PT1.2 PT1.1 PT1.0 XXXX XXXX | uuuu uuuu FEEELNE
AEH TRISC1 TC1.7 TC1.2 TC1.1 TC1.0 0000 0000 | 0000 0000 S S
4FH PT1PU PUL.7 PUL1.3 PU1.2 PUL.1 PU1.0 0000 0000 | 0000 0000 KRR R R X
50H PTIM1 PM1.7 INTEG1[1:0] INTEGO[1:0] 0000 0000 | 0000 0000 e g
51H PT2 PT2.7 PT2.6 PT2.5 PT2.4 PT2.3 PT2.2 PT2.1 | PT2.0 XXXX XXXX | uuuu uuuu KRER R KR
52H TRISC2 TC2.7 TC2.6 TC2.5 TC2.4 TC2.3 TC2.2 TC2.1 | TC2.0 0000 0000 | 0000 0000 B S
53H PT2DA DA2.7 DA2.6 DA2.5 DA2.4 DA2.3 PM2.2[1:0] 0000 0.00 | 0000 0.00 FORKEK KX
54H PT2PU PU2.7 PU2.6 PU2.5 PU2.4 PU2.3 PU2.2 PU2.1 PU2.0 0000 0000 | 0000 0000 S S
55H PT3 PT3.6 TC3.6 Xxxx. 000. | uuu. 000. *E K KK -
56H  [PT3PU PU3.6 000. 0.0. | 000.0.0. E T
57H PAX6 PS6 DS6 FS6 SS6 0000 0000 | 0000 0000 KRR KR X
58H PA54 PS5 DS5 FS5 SS5 PS4 DS4 FS4 SS4 0000 0000 | 0000 0000 S SR
59H PA32 PS3 DS3 FS3 SS3 PS2 DS2 FS2 SS2 0000 0000 | 0000 0000 KRR KR X
5AH PA10 PS1 DS1 FS1 SS1 PSO DSO0 FSO SS0 0000 0000 | 0000 0000 S SR
5BH PWRCN DMMBIAS SAGND[1:0] ENVS ENREFO ENLDO LDOC[1:0]=11 0000 0000 | 0000 0000 KRR Rk X
5CH PWRCN2 MCUBIAS | ENCMP ENCNTI ENCTR RSTCOMB RSLPF I RSRMS 0000 0000 | 0000 0000 S S
5DH ADCN1 SDIO SREFO | SFT1<1:0> SFUVR<3:0> 0000 0000 | 0000 0000 KRR K K K
5EH ADCN2 SMODE<7:0> 0000 0000 | 0000 0000 S S
5FH ADCN3 SCMPRH<3:0> SCMPRL<3:0> 0000 0000 | 0000 0000 KKKk K K
60H ADCN4 SCMPI<2:0> AD1CHOP<1:0> | AD10SR<2:0> 0000 0000 | 0000 0000 KR KKK KK K
61H ADCN5 SAD1FP<3:0> | HSAD | SAD1FN<2:0> 0000 0000 | 0000 0000 KRR R R X
62H ADCN6 SAD1RH<2:0> SAD1RL<2:0> SAD1I<1:0> 0000 0000 | 0000 0000 S S
63H  [ADCN7 ENADL | AD1IG<1:0> ADIRG | ADIRHBUF| AD1RLBUF | AD1IPBUF | AD1INBUF || 0000 0000 [ 0000 0000 R
64H  |[RMSCN ENRMS [ ENLPF [ENSQRE=1LPFBW<1>=] LPFBW<0> 0000 0000 [ 0000 0000 SREFSRRr
65H CTAU CTA<23:16> XXXX XXXX | uuuu uuuu R R
66H CTAH CTA<15:8> XXXX XXXX | uuuu uuuu S S
67H CTAL CTA<7:0> XXXX XXXX | uuuu uuuu i
68H CTBU CTB<23:16> XXXX XXXX | uuuu uuuu i R B
69H CTBH CTB<15:8> XXXX XXXX | uuuu uuuu KRR KR X
6AH CTBL CTB<7:0> XXXX XXXX | uuuu uuuu S S
6BH CTCU CTC<23:16> XXXX XXXX | uuuu uuuu KRR R R X
6CH CTCH CTC<15:8> XXXX XXXX | uuuu uuuu S SR
6DH CTCL CTC<7:0> XXXX XXXX | uuuu uuuu KRR KR X
6EH  |CTSTA cNTl | Acro [ cwmpHO | cwpLo | | [ [ ctBOV
6FH
70H
71H I I I I I
72H
73H
74H I I I I I
75H RMSDATA4 |RMS<37:30> XXXX XXXX | uuuu uuuu A aAAae
76H RMSDATA3 |RMS<29:22> XXXX XXXX | uuuu uuuu [AAASAANS
77H RMSDATA2 |RMS<21:14> XXXX XXXX | uuuu uuuu [AAASAANS
78H RMSDATA1 |RMS<13:6> XXXX XXXX | uuuu uuuu [AAASAANS
79H RMSDATAQ |RMS<5:0> | | XXXX XXXX | uuuu uuuu rLonLrnnnLr
7AH LPFDATAU |LPF<18:11> XXXX XXXX | uuuu uuuu (AN AANS
7BH LPFDATAH |LPF<10:3> XXXX XXXX | uuuu uuuu [N AANs
7CH  |LPFDATAL |LPF<2:0> | [ | [ | XX Xx¥X_| uuuu uuuu LN LT
7DH AD1DATAU |AD1<18:11> XXXX XXXX | uuuu uuuu (AN AANs
7EH AD1DATAH [AD1<10:3> XXXX XXXX | uuuu uuuu (AN AN
7FH ADIDATAL [AD1<2:0> | [ | [ | 0000 00 | uuuu uuuu [ARaaaans

80H ~ FFH |GPRO General Purpose Register as 128Byte XXXX XXXX | uuuu uuuu KR KKK KR

100H~17FH |[GPR1 General Purpose Register as 128Byte XXXX XXXX | uuuu uuuu E KK KK K K K
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5. Absolute Maximum Ratings
Absolute maximum ratings over operating free-air temperature (unless otherwise noted)

Voltage applied at VDD(VDDA) t0 VSS(VSSA) ... e e -0.2Vto4.0V
Voltage appliedtoany pin ....... ... . ittt ettt aa e -0.2Vto Vop +0.3V
Diode current at any device terminal . ......... .. . i e +2 mA
Storage temperature, Tstg: (unprogrammed device) ... ............ccviiinnnnnn.. =55°C to 125C

(programmed device) . .........c.iiiiiiii it e e -40°C to 85T
Total poWer diSSIPation ... ... e e 0.5w
Lead temperature (soldering, 10S) . ... ..ttt 300°C

5.1. Recommended Operating Conditions

Ta = -40°C ~ 85C,unless otherwise noted

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

All digital peripherals and CPU 2.2 3.6

Vbp | Supply Voltage
Analog peripherals 25 3.6 \%

Vss Supply Voltage 0 0

External Oscillator | Ceramic resonator Vop = 2.2V, HSSEL=0b, 450K
XT Hz
Frequency Crystal ENXT[0]=1b HSSEL=0b, M 8M

5.2. Internal RC Oscillator
Ta = 25C,Vop = 3.0V,unless otherwise noted
Sym. Parameter Test Conditions Min. | Typ. | Max. unit
HAQO | High Speed Oscillator frequency ENHAOQO[0]=1 4 MHz
LPO | Low Power Oscillator frequency Voo supply voltage be enable LPO 32 KHz

5.3. Supply Current into VDD Excluding Peripherals Current

Ta=25C,Vpp = 3.0V,0SC_LPO = 32KHz,unless otherwise noted

Sym. | Parameter Test Conditions Min. | Typ. | Max. unit
lami | Activemode 1 | OSC_HAO = 4MHz, CPU_CK = 4MHz 0.36 0.55 mA
lavz | Active mode 2 | OSC_HAO = 4MHz, CPU_CK = 2MHz 0.2 0.3 mA
ILp3 Low Power 3 OSC_HAO = off, CPU_CK = off, Sleep state 0.65 1.2 UA

OSC_HAO : Internal High Accuracy Oscillator frequency.

CPU_CK : CPU core work frequency.
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5.4. Port 1~-2
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 2.1
ViL Low-Level input voltage 0.9 Y
Vhys | Input Voltage hysteresis(VIH - VIL ) 0.8 Vv
ILkG Leakage Current 0.1 UA
Rpu Port pull high resistance 180 kQ
Output voltage and current and frequency
VoH High-level output voltage los=10mA Vpp -0.3
VoL Low-level output voltage lo.=-10mA VSS +0.3 Y
©2015~2018 HYCON Technology Corp. DS-HY12P62-V04_TC
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5.5. 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, td-Lvr 2 us
BOR Vpp Start Voltage to accepted reset internally (L=>H),VLvr 1.6 1.85 2.1 \Y
Hysteresis, VHYs-LVR 70 mv
Pulse length needed as RST/VPP pin to accepted reset internally,
2 us
td-RST
RST
Input Voltage to accepted reset internally 0.9 \%
Hysteresis, VHYs-RST 0.8 \
Operation current, ILvp 10 15 UuA
External input voltage to compare reference voltage 1.2 \%
Compare reference voltage temperature drift To=-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]=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
LVD Detect Vpp voltage rang by user option, Vsys VLDx[3:0]=1010b 2.9
Compare Detect Vpp voltage rang by user option, Vsys VLDx[3:0]=1001b 2.8
Mode 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 VLDX[3:0]=0010b 2.1
Detect Vpp voltage rang by user option, Vsys VLDX[3:0]=0001b 2.0
VDD Ratio Comparator Offset Error -150 150 mV
Compare
VDD Ratio Error -5 5 %
Mode
BOR : Brownout Reset
LVR : Low Voltage Reset of BOR
LVD : Low Voltage Detect
RST : External Reset pin
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| T o
7 YLH}LVSVL\)}R/\ i i i Vgs1=VDD 3 § i :
BOR Start T y i w}\ i i i i VHVSVRLT
VDD e N Vgst i \1 ‘[i j
i i H \ =0.3xVDD [ <\ /'(T :
e e .
Reset stage % i i i i § Reset state i i i i
o oseur b2 tt ‘ — no occurl— ‘ ‘ ‘ >
Figure6.5-1 BOR reset diagram Figure6.5-2 RST reset diagram
" rrst ¢ Please see BOR Introduce of HY12Pxx series User’'s Guide (UG-HY12S65-Vxx).
( N
VLVR and VHYS vs. TA
1.900
g 1.860 \
2
>
T 1820 ———
§ 1.780 \\
3 \\
Z 1740 ——VLVR T —
—— VHYS
1.700
-40°C -20C  0C 20C 40C 60C 80C 100C
N TA J
Figure6.5-3 VLVR and VHYS vs. Temperature
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5.6. Power System
Ta =25 ,Vpp = 3.0V,unless otherwise noted
Sym. Parameter Test Conditions Min. | Typ. | Max. unit
VDDA operation current, lvbpa I =0mA LDOCJ[1:0]=11b 22 uA
IL=0.1mA,
Select VDDA output voltage LDOC[1:0]=11b 3.6 \%
VDD=3V
VDD=2.5V
Load Regulaion LDOC[1:0]=11b 10 mV
VDDA I = 1~5mA
VDD=2.5V~3.6V
Line Regulation LDOCJ[1:0]=11b 40 mV
IL=1mA
Temperature drift LDOCJ[1:0]=11b Ta=-40°C~85°C 100 ppm/C
Vpp Voltage drift IL=0.1mA Vpp=2.5V~3.6V +0.2 %IV
AGND operation current, lagnd SAGND#00b IL=0mA 20 uA
AGND | Output voltage ,Vagnd I.=0OuA 1.0 \Y;
Output voltage with Load I, = £200uA 0.98 1.02 VacnD
V(REFO,AGND) ENLDO=1b, IL = OuA 1,2 \%
REFO | Temperature drift SAGND#00b TA=-40°C~85C 100 ppm/C
RMS Noise 60 uvrms
5.7. LCD
Ta =257 ,Vpp = 3.0V, Cyvicp =4.7uF,unless otherwise noted.
Sym. Parameter Test Conditions Min. | Typ. | Max. unit
Operation supply current without LCDPR[0]=1 Vpp = 2.2V
lLep 20 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 Cvico =4.7uF | VLCDX[1:0]=01b | 2.745 3.05 3.355 Y
VLCDX[1:0]=00b 297 3.3 3.63
ZL.cp Output impedance with LCD buffer fuecp =128Hz,VLCD=3.05V 10 kQ
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5.8. ZAADC, Power Supply and Recommended Operating Conditions

Ta = 25C,Vpp = 3.0V, VDDA=2.4V,VR=1.2V, AGND=0.5VDD, ADC Clock=400kHz Input buffer on unless otherwise noted

HYGON

HYCON TECHNOLOGY

Sym. Parameter Test Conditions Min. | Typ. | Max. | unit
fsaapc Modulator sample frequency, ADC_CK 400 KHz
Input gain =0.9, input buffer on
| saapc | Operation supply current 550 uA
ADC_CK=400KHz
OSR=2500~20000 17D79
Maximum ADC Output
DzaADC OSR=64~256 3FFFF d
Code (ADC Gain Factor)
OSR=32 3FD7C
Input gain=0.9,
20 100
Chopper on reference gain=1
Eos Input offset voltage uv
OSR=20000 .
Input gain=3.6,
5 10
reference gain=0.33
Input gain=0.9,
200 600
Chopper on reference gain=1
Rev Roll-over error voltage uv
OSR=20000 Input gain=3.6,
10 30
reference gain=0.33
Chopper on, OSR=20000, input gain=0.9
10
reference gain=1
Chopper on, OSR=20000, input gain=3.6
2
reference gain=0.33
Vrms Input RMS Noise uv
Chopper off, OSR=32, input gain=0.9 reference
400
gain=1
Chopper off, OSR=32, input gain=3.6 reference
80
gain=0.33
Input gain=0.9,
reference gain=1.
Vin=200mVrms
Chopper On
50/60Hz
NM Normal Rejection ratio OSR=20000 60 dB
Input gain=3.6,
ADCLK=1
reference gain=0.33.
Vin=20mVrms
50/60Hz
AC Measurement 0.5% error 20 350
OSR=32,
ACpy Bandwidth (Sine wave Hz
LPFBW=1024 3dB TBD
only)
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5.9. ZAADC, Temperature Sensor

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

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

TCs Sensor temperature drift 65 uv/c

ADC Gain=0.9, OSR=20000,
KT Absolute Temperature Scale 0°K Input buffer Off, VR:REFO-AGND =277 C

AGND=0.3VDDA

TCerr | One point calibrate error temperature Calibration at 25°C of -40°C~85C +2 T

5.10.Analog Input and Switch Performance
Ta = 25°C,Vpp = 3.0V, VDDA=3.6V AGND=0.3VDDA,unless otherwise noted

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

AGND=0.3VDDA 10 100
Analog Input Leakage
laL AGND=0.1VDDA 100 500 PA
Current

AGND=0.1VDDA 100 500
PSO,PS1 20
DS0,DS1 40

Rsw Switch Turn On Resistance Ohm
DS2~DS5, PS2~PS5 80
SS0~SS5,FSO0~FS5 400

5.11. DMM Comparator

Ta = 25C ,Vop = 3.0V, VDDA=2.4V AGND=0.5VDDA,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. Max. unit
lcvp Comparator Supply Current UA
CMPL 0 VDDA-0.7
Vi Comparator Input Range \%
CMPH 0.4 VDDA
Comparator Input Offset CMPL , VRLCMP=AGND 5
Vos mv
Voltage CMPH , VRHCMP=AGND 5
CMPL 5
Comparator Input peak to
Vn CMPH 5 mV
peak noise
CMPH&CMPL 10

VRHCMP=AGNDP<2>,
CMPegw | Comparator Bandwidth 1 MHz
VRLCMP=AGNDN<2> VIN=100mVrms
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5.12. Built-in EPROM (BIE)

Ta = 25C,Vpp = 3.0V, VDDA=2.4V AGND=0.3VDDA,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. Max. unit
VBIE Supply Voltage 6.0 6.5 \Y
BIE Operation supply current 5 mA
Vss Supply Voltage 0 \Y
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6. Ordering Information

HERN | BA | heass | @ | e

THELRE! BHEAX | S MSL3
BTN | ERC =0 ®E | #HE
HY12P62-D000 Die - D | 000 000 - 100 | Greens
HY12P62-L064 LQFP 64 L | oe4 000 Tray 250 | Green® | MsL-3

VESRATH - BT - BEESE (ZakR / RER [ ERRES)

40 - R R R AR FR EE I AE =S 4R 9T £ 008 H RV s e (6 - HI N i fn$4 HY12P62-D000-008

B0 - WK RS2 0 B AR ZEELEHR HE - RIS HY12P62-D000

B0 - R E ARSI ZE A R AR E SRR LQFP64 HE - HI FEE 45y HY12P62-1L064
HFBLL Tray HE - RIER NSRS - SBRRIE TGS Tray

B - AR RIS H a5 AR B4R SR By 008 » HEHMESEESER LQFP64 168 - HI NE Sk

HY12P62-L064-008 - HFELL Tray tHE& » RIER NEmA51 - s8R AlE A EEEP = Tray

? S 4mt
001"~“999" Ry i s U BEsk F SE VAR SIS Amet » 122 B d)q AT LLESS -

3 MSL:
IREBURIMEF A E IPC/JJEDEC J-STD-020 HYMI#EEINLAEER 4] - 12 IPC/JEDEC J-STD-033 AYfFEAE
FeHE ~ EEE - R

4 Green (RoHS & no CI/Br):
HYCON 75555 Green Product » 74 ROHS 54 > REACH &R 148 (SVHC) b K i ZAHRIHIE -
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7. Packaging Information
7.1. LQFP64(L064)

7.1.1. Package Dimensions

D
D1
64 49
VARIATIONS (ALL DIMENSIONS SHOWN IN MM)
(AL RRON AR
1 I . [F—48
= D= e T e
— — : :
— — A2 1.35 1.40 1.45
— — - b 0.13 0.18 0.23
= =Y c 0.09 - 0.20
— — D 9.00 BSC
=—| - — D1 7.00 BSC
= | =. e 0.40 BSC
E1 7.00 BSC
17 32
L 045 | o060 | 075
/ | : L1 1.00 REF
; o < e o | 35 | 7
U AL
o ‘ ‘ = H b <
X

O

GAUGE PLANE —
SEATING PLANE—

DETAIL "A”

Note:

1. All dimensions refer to JEDEC OUTLINE MS-026.
2. Do not include Mold Flash or Protrusions.

3. Unit: mm
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8. Revision Record

DU SIS 72 R HHN T - TSRS s B T I A B A R Ll g ] -

SRR HX H A S
V02 Al 2015/08/06 | #IRREETT
V03 4 2017/09/18 | Add in Function List
13 Update Package marker informatio
24 Update Green (RoHS & no CI/Br)
V04 10~13 | 2018/08/15 | Update Package LQFP64(L064) information
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