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1. HtE

s

32-bit 1T Andes Core E801 1%
YiE C HEIBIRIESE

I T{FEEEE 2.2V to 3.6V.
e T{EEE-40t0 85°C

o (KINFE:
m ETERN: 0.6mA@CPU_CK:2MHz/2
B FHEER.5uUA@LSRC=35KHz
m KERET:Typ.2.5uA
®  64KB Flash ROM - 8KB SRAM
B Write/Erase HEHIRES : 20,000 R
B Write/Read/Erase FYIR{FERS
2.7V~3.6V
16-bit Timer A, Timer B(x2), Timer C
16-bit PWM 125188 & A5k IhEE
1EF2E IR 32-bit SPI/UART(x2)/12C &
IFEEEIRSIE RTC BEBINEE
4x32 ~ 6x30 LCD &R EEEN S
1/3 ~ 1/4 ~ 1/5 ~ 1/6 Duty & 1/3 Bias 1%
18 R Type BREN /5 =
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20{E 0] 24F LCD RS U s B AR

fALEE

BANE

NERBIEEREE 2 4B VLCD RE 33V, ®
3.0V, 2.8V, or 2.6V D] BEEMIE K EIR 5 &

VLCD fR &
o ZEOFEEERE IO :

AL TFEES 2.4V to 3.6V
AZEE L 24-bit = ADC :
ADC 321E x1~ x8 FlEE IR, NEERMAZRIA,
x4~ x32 FHSRIK, R KB AN A B ESE 256
A SEMSFIEITE 0.1uVrms(Gain=256)
Bx o SRR O[3 15Ksps
B S RE E IR IE 16MHz
INEREIRE =27 32768HZ
A RC SRE &R
N RC BERE &= IH
EIRELR :
A2 B O] 222 B2 EE /R (VDDA)
1.2V Bk 2EE EREFO)
¥ #ES A OPAMP :
CMOS @i A, IMHz 1BZHE

o ET AL ERER
12-BIT OJ4RTEEIMUEFE S :
O] 4RI2EFH 7 S
&M ReE B
B OPAMP TOJs%5T % 12-BIT DAC
REBRLE#R S
R EE B R BB
1B IMERE B A LLER

\

ﬂl

16MHz
35KHz

B B 1
=3

=
R=E

E U ERENERCE SEIVA S TnaP N
24-b |Flash|SRAM| R2R Temp. Serial ISP
Part No. DAC RTC| /O |PWM LCD Pin
2AADC |(byte)| (byte) |OPAMP Sensor Interface Mode
2*UART
4x32
HY16F3981-L064 |(7+2)-CH| 64K 8K 1 12bits Y 1 | 16+36 |4-CH |32bits SPI Y |LQFP64
6x30
12C
2*UART
HY16F3981-E028 | (7+2)-CH| 64K 8K 1 12bits Y 1 17 4-CH | 32bits SPI| - Y |SSOP28
12C
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2.2 5|HIThEE At

2.2.1 HY16F3981 5| E&
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FAFER ;| = HAIEWMA0 = EfUsit;OD = FR#ML;Al = B8 AAO = HtE#L,;P = BREER.
Sk HY16F3981-L064 | HY16F3981-E028 | #EE! 2 st
LCD B[R E)R# H/LCD BIREA,
VLCD 1 PIO VLCD
10uF Cap to VSS.
VSS 2 8 PI VSS Eithim 5
FALLEEIREE/LDO 13 B #) i I/ R L BB R &8 BR 8 A I
VDDA 3 9 PIO VDDA
1uF~10uF Cap to VSS.
AlO3 4 10 Al AlO3 ADC #tb#m A SIH# AIO3
AlO2 5 11 Al AlO2 ADC #&Lb# A 51 AI02
AlO1 6 12 Al AlO1 ADC #&Lb# A 51 AIO1
AIOO 7 13 Al AlOO ADC #tEE A 5[ AlOO
[o] PT3.7 BRI A/ELSIR
PT3.7 8 14 AO R2ROPO Rail-to-rail E & A 25 #ELE T 51 # R2ROPO
[ INT3.7 SNEBCPETR INT3.7 BIAS I
10 PT3.6 BRI/ LS
PT3.6 9 15 PIO REFO #ALE2EEE 1.2V B 5IM), 0.1uF Cap to VSS.
I INT3.6 SNERPETIR INT3.6 SA SR
10 PT3.5 BRI/ LS
PT3.5 10 16 Al AlO7 ADC #tEEm A S AIO7
I INT3.5 SNERPETIR INT3.5 S A SR
[o] PT3.4 BRI AL SR
Al AlO6 ADC #tLE A SIH# AIO6
PT3.4 1 17
I INT3.4 SNERPETR INT3.4 A SR
Al LVDIN REBELE B 25 9B E A ST LVDIN
10 PT3.3 BRI A LS
PT3.3 12 18 Al AlO5 ADC #tbE A S[H# AIO5
I INT3.3 SNEBEPERIR INT3.3 & A S|
10 PT3.2 BB A/ LS
PT3.2 13 19 Al AlO4 ADC #EtLE A SIH AlO4
I INT3.2 SNEREPETR INT3.2 8 A5 IR
[o] PT3.1 BRI A/ELSIR
DO OPO2 BEMARBMUEHLSIM OPO2
PT3.1 14 20
AO DAO 12-BIT Resistance Ladders i35
I INT3.1 HNEBCPETR INT3.1 BIAS I
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SR HY16F3981-L064 | HY16F3981-E028 | #ER! =iE it
[o] PT3.0 BRI AL SR
DO OoPO1 BEENAREUHLSIM OPO1
PT3.0 15 21
Al AlO8 #HEbE A SR AIO8
I INT3.0 SNERPETR INT3.0 SA SR
[o] PT9.5 BRI AL SR
AO SEG31 LCD Segment &t}
SEes 1o 0 PWM1_8 TimerB, PWM1_8 &t 5|
I RX_8 EUART B4R S| RX_8
[o] PT9.4 BRI SIR
AO SEG30 LCD Segment i}
SEG30 o 0 PWMO_8 TimerB, PWMO0_8 &4 5| fl
o TX_8 EUART Bafl 3324251 TX_8
[o] PT9.3 BERB WAL SR
AO SEG29 LCD Segment i}
SEG29 18 - 0 PWM3_7 TimerB2, PWM3_7 &t 5H
0 MOSI_7 SPI BREIEARS M MOSI_7(E#iad - 1 A)
I RX2_7 EUART2 BHEWARSIM RX2_7
[o] PT9.2 BRSNS A/ELSIR
AO SEG28 LCD Segment &t
SEG28 19 - o} PWM2_7 TimerB2, PWM2_7 &t 51/l
MISO_7 SPI EAMEIRARS M MISO_7(EHEA - 1EiEHH)
(o] TX2_7 EUART2 3BS85 4R51M TX2_7
[o] PT9.1 BRSNS AL SR
AO SEG27 LCD Segment &t
SEG27 20 - 0 PWM1_7 TimerB, PWM1_7 &4 5| Rl
o} CK_7 SPI B #EAR5IM CK_7
I RX_7 EUART BRIEZEWRARSIM RX_7
10 PT9.0 BRI A /LS
AO SEG26 LCD Segment #itt
SEG26 21 - o PWMO_7 TimerB, PWMO_7 it 5B
CS_7 SPI EFERELRSIM CS_7
o TX_7 EUART #B&MEZEAR5IM TX 7
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SR HY16F3981-L064 | HY16F3981-E028 | #ER! =iE it
[o] PT8.7 BRI AL SR
AO SEG25 LCD Segment &t}
0 PWM3_6 TimerB2, PWM3_6 &4 51l
SEG25 22
o) MOSI_6 SPI EMEEARS M MOSI_6(EHE L - WI%EIA)
I RX2_6 EUART2 @AW AR 5 RX2_6
I TCI3_8 TimerB2 @ AJR5 M TCI3_8
[o] PT8.6 BRI AL SR
AO SEG24 LCD Segment &t}
SEG24 23 - 0 PWM2_6 TimerB2, PWM2_6 &t 5[
o) MISO_6 SPI ENEEARS M MISO_6(EHEA - 1% H)
0 TX2 6 EUART2 BN 8824751 TX2_6
[o] PT8.5 BERB WAL SR
AO SEG23 LCD Segment it}
0 PWM1_6 TimerB, PWM1_6 &4 5| fl
SEG23 24
0 CK_6 SPI BARFIELRSIM CK_6
I RX_6 EUART @R EEUNARSIH RX_6
[ TCI3_7 TimerB2 B AR5 B TCI3_7
[o] PT8.4 BRI SIH
AO SEG22 LCD Segment &4}
SEG22 25 - (o) PWMO_6 TimerB, PWMO_6 &t 51 #l
CS_6 SPI BEREARSIM CS_6
o) TX_6 EUART BB 4R5IH TX 6
10 PT8.3 BRI A /R LS
AO SEG21 LCD Segment &t
PWM3_5 TimerB2, PWM3_5 & 5|
SEG21 26
o} MOSI_5 SPI BREIRARSIM MOSI_5(EMEL - HikE@A)
I RX2_5 EUART2 BaAEWARSIM RX2_5
I TCI3_6 TimerB2 #IAJRSIH TCI3_6
[o] PT8.2 BRI AL SR
AO SEG20 LCD Segment &t
SEG20 27 - o} PWM2_5 TimerB2, PWM2_5 &t 51l
MISO_5 SPI EIEIRARS M MISO_S(EHEA - 1Ei%EHH)
¢} TX2_5 EUART2 3B&H33%4R51M TX2_5
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21-bit ENOB XAADC, 32-bit MCU & 64KB Flash HVC\}'"
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515 HY16F3981-L064 | HY16F3981-E028 | #EHY Z1E T ot
10 PT8.1 WA A/ TSR
AO SEG19 LCD Segment it}
0 PWM1_5 TimerB, PWM1_5 &4 5| Fl
SEG19 28
0 CK_5 SPI BARFELRSIM CK_5
I RX_5 EUART B4R S RX_5

I TCI3 5 TimerB2 @i AJR5IH TCI3_5

10 PT8.0 BRI A/ LS
AO SEG18 LCD Segment it}
SEG18 29 0 PWMO_5 TimerB, PWMO0_5 &4 5|l
0 CS 5 SPI @ EREARSIMI CS_5
0 TX 5 EUART 3B E3E4R 51 TX 5
[o] PT7.7 BRI A /G SR
SEG17 30 AO SEG17 LCD Segment i}

| TCI3_4 TimerB2 & AJRSIH TCI3_4

10 PT7.6 B EATE A/ S (B
SEG16 31
AO SEG16 LCD Segment i}
10 PT7.5 BRI A /B L S R
SEG15 32 AO SEG15 LCD Segment i}
I TCI3 3 TimerB2 #AJRSIH TCI3_3
10 PT7.4 BRI A /B L S R
SEG14 33
AO SEG14 LCD Segment &t
10 PT7.3 BRI A/ LS
SEG13 34 AO SEG13 LCD Segment #j it}
I TCI3_2 TimerB2 @I AJRS M TCI3_2
FE A B O (EDM)RFEAR S | R,
ECK 35 22 DIO ECK
100K Resistance to VSS.
B2 BN D (EDM) BB R 8 A /8 H 5 1R,
EDIO 36 23 DIO EDIO
100K Resistance to VSS.
ENSIMIEENER),
RESET 37 24 DI RESET
100K Resistance to VDD3V, 100nF Cap to VSS.
VDD3V 38 25 PI VDD3V ma A LEEREE#H ASIH, 10uF Cap to VSS.
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21-bit ENOB ZAADC, 32-bit MCU & 64KB Flash HVCQ"
4X32~6X30 LCD Driver HYCON TECHNOLOGY
SR HY16F3981-L064 | HY16F3981-E028 | #ER! =iE it
[o] PT2.7 BRI AL SR
X0 HS_XOUT | MISERERE 2~16MHZ &t 51
I INT2.7 SNERPETIR INT2.7 SA SR
0 PWM3_4 TimerB2, PWM3_4 &t 5|k
PT2.7 39 26
0 MOSI_4 SPI BEIE4RS I MOSI_4(EHEL - 1EHEA)
I RX2_4 EUART?2 3BiIZUWARSIH RX2_4
I TCI2_8 et g ARSI TCI12_8
10 SDA_8 12C BNEIE4R5 M) SDA_8
[o] PT2.6 BRI AL SR
XI HS_XIN SMEREER MR 2~16MHZ BIASIH
I INT2.6 SNERPETIR INT2.6 SA SR
0 PWM2_4 TimerB2, PWM2_4 &t 5|k
PT2.6 40 27
I MISO_4 SPI BEIR4RS M MISO_4(EHEA - EHE L)
0 TX2 4 EUART?2 @i E4R5IM TX2_4
I TCI1_8 et EEREm ARSI TCI1_8
10 SCL_8 12C BEFSIELRS M SCL_8
[o] PT2.5 BERBUWAELSIH
XI LS_XIN SNERME IR R RE 32768HZ B A S| M
I INT2.5 SNER TR ETR INT2.5 8 A 5|
0 PWM1_4 TimerB, PWM1_4 5[5
PT2.5 41 28
I CK_ 4 SPI BARFIELRSIM CK_4
I RX_4 EUART BRIZEWRARSIH RX_4
I TCI2_7 iRt eI AR5 IM TCI12_7
[o] SDA_7 12C BB ARSIM SDA_7
[o] PT2.4 BRI SIH
X0 LS_XOUT | $MEBIE3RSRRE 32768HZ Bt 5 IR
I INT2.4 SNERTRETIR INT2.4 8 A S IR
0 PWMO_4 TimerB, PWMO0_4 B 5[5
PT2.4 42 1
I Cs 4 SPI B EEESIM CS_4
(o] TX_4 EUART B:fl 332 4R51M TX 4
I TCI1_7 iRtz AR5 IM TCI1_7
10 SCL 7 12C ERSEELRSIM SCL_7
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21-bit ENOB ZAADC, 32-bit MCU & 64KB Flash HVCQ"
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SR HY16F3981-L064 | HY16F3981-E028 | #ER! =iE it
[o] PT2.3 BRI AL SR
I INT2.3 SNERPETIR INT2.3 SA SR
0 PWM3_3 TimerB2, PWM3_3 &t 5|/
PT2.3 43 2 0 MOSI_3 SPI BEIE4RS M MOSI_3(EHEAL - 1EHEA)
I RX2_3 EUART2 @AW AR 5 RX2_3
I TCI2_6 et g R ARSI TCI2_6
10 SDA_6 12C BNEIE4R 5 SDA_6
[o] PT2.2 BRI AL SR
I INT2.2 SNERPETIR INT2.2 S A SR
0 PWM2_3 TimerB2, PWM2_3 &t 5|/
PT2.2 44 3 I MISO_3 SPI BEIE4RS M MISO_3(EHEA - LI L)
0 TX2 3 EUART2 BN 88247 5IM TX2_3
I TCI1_6 et g R ARSI TCI1_6
10 SCL_6 12C BEFSELRSIH SCL_6
[o] PT2.1 BERB WAL SR
I INT2.1 SMERTRETR INT2.1 8 A SRR
0 PWM1_3 TimerB, PWM1_3 #iiti5 IRl
PT2.1 45 4 I CK_3 SPI BAMRFIELRSIM CK_3
I RX_3 EUART BRIZEWRARSIH RX_3
I TCI2_5 HiEtbR I AR5 IM TCI12_5
10 SDA 5 12C @NEIEAR5 M) SDA_5
[o] PT2.0 BRI SIH
I INT2.0 SNER TR ETR INT2.0 8 A5 IR
0 PWMO_3 TimerB, PWMO0_3 5[5
PT2.0 46 5 [ CS_3 SPI @:fERES I CS_3
o) TX_3 EUART 3Bl 8824851 TX_3
I TCI1_5 HiEtbER I AR5 IM TCI1_5
10 SCL 5 12C EHRSEELRSIM SCL_5
vDD18 47 6 PI VDD18 HUEREESIM - &t 1.8V, 1uF Capto VSS
[o] PT7.2 BRI AL SR
SEG12 48 7
AO SEG12 LCD Segment &t
[o] PT7.1 BRI A LSIH
SEG11 49 - AO SEG11 LCD Segment i
I TCI3_1 TimerB2 B AJRSIH TCI3_1
[o] PT7.0 BRI AL SR
SEG10 50
AO SEG10 LCD Segment it}
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515 HY16F3981-L064 | HY16F3981-E028 | #EHY 218 F 3t
10 PT6.7 WA A/ TSR
SEG9 51
AO SEG9 LCD Segment it}
10 PT6.6 BRI A/ TSR
SEGS8 52
AO SEGS8 LCD Segment it}
10 PT6.5 BRAEAIEA/EG LS
SEG7 53
AO SEG7 LCD Segment i}
10 PT6.4 BRAEAIEA/EG LS
SEG6 54
AO SEG6 LCD Segment i}
10 PT6.3 BRI A/ LS (B
SEG5 55
AO SEG5 LCD Segment &4
10 PT6.2 WA AIE A/ LS (B
SEG4 56
AO SEG4 LCD Segment i
10 PT6.1 BRI A/ LS
SEG3 57
AO SEG3 LCD Segment #ij
10 PT6.0 BRI A/ LS
SEG2 58
AO SEG2 LCD Segment #ij
10 PT13.5 BAEAIEA/GE LS
SEG1 59 AO SEG1 LCD Segment &
AO COM5 LCD Common i
10 PT13.4 BAEAIEA/GE LS
SEGO 60 AO SEGO LCD Segment it
AO COM4 LCD Common i
10 PT13.3 BRI A/ LS
COM3 61
AO CcomM3 LCD Common &t
10 PT13.2 BREAIBAE LS
COM2 62
AO COM2 LCD Common &t
10 PT13.1 BRI A/ LS
CcoM1 63
AO coM1 LCD Common i
10 PT13.0 BRI A/ LS
COMO 64
AO COMO LCD Common i

=2-1 HY16F3981 EMER K
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2.2.2 EMERINBERERINEEB TR

Timer C UART Timer B/B2
Function INT Special Function SPI 12C AIP Analog
Capture 1/2 PWM
Output
- /P /P 0 1 2 3 4 5 6

Priority

PT2.0 INT2.0 TCI1 5 Ccs 3 SCL_5 Tx 3 PWMO_3

PT2.1 INT2.1 TCI2 5 CK_3 SDA 5 Rx_3 PWM1_3

PT2.2 INT2.2 TCI1_6 MISO_3 SCL_6 Tx2_3 PWM2_3

PT2.3 INT2.3 TCI2_6 MOSI_3 SDA 6 Rx2_3 PWM3_3

PT2.4 INT2.4 TCl1_ 7 LS XOuT CS 4 SCL_7 Tx_4 PWMO_4

PT2.5 INT2.5 TCI2_7 LS_XIN CK_ 4 SDA 7 Rx_4 PWM1_4

PT2.6 INT2.6 TCI1_8 HS_XIN MISO_4 SCL_8 Tx2_4 PWM2_4

PT2.7 INT2.7 TCI2_8 HS_XOUT |MOSI_4 SDA 8 Rx2_4 PWM3_4

PT3.0 INT3.0 OPO1 AlIO8

PT3.1 INT3.1 OPO2 DAO

PT3.2 INT3.2 AlO4

PT3.3 INT3.3 AIO5

PT3.4 INT3.4 AIO6/LVDIN

PT3.5 INT3.5 AlO7

PT3.6 INT3.6 REFO

PT3.7 INT3.7 R2ROPO

RESET RESET

AIO0 AIOO

AlO1 AIO1

AlO2 AlO2

AlO3 AlIO3

PT13.0 COMO0

PT13.1 COM 1

PT13.2 COM 2

PT13.3 COM 3

PT13.4 COM 4/SEG 0

PT13.5 COM5/SEG 1

PT6.0 SEG 2

PT6.1 SEG 3

T©2016-2021 HYCON Technology Corp ____ Preliminary  DS-HY16F3981-V07_TC
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HYGON
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PT6.2 SEG 4
PT6.3 SEG5
PT6.4 SEG 6
PT6.5 SEG 7
PT6.6 SEG 8
PT6.7 SEG 9
PT7.0 SEG 10
PT7.1 TCI3_1 SEG 11
PT7.2 SEG 12
PT7.3 TCI3_2 SEG 13
PT7.4 SEG 14
PT7.5 TCI3_3 SEG 15
PT7.6 SEG 16
PT7.7 TCI3_4 SEG 17
PT8.0 SEG 18 CS_5 Tx_5 PWMO_5
PT8.1 TCI3 5 SEG 19 CK_5 Rx_5 PWM1_5
PT8.2 SEG 20 MISO_5 Tx2_5 PWM2_5
PT8.3 TCI3_6 SEG 21 MOSI_5 Rx2_5 PWM3_5
PT84 SEG 22 CS_6 Tx_6 PWMO_6
PT8.5 TCI3_7 SEG 23 CK_6 Rx_6 PWM1_6
PT8.6 SEG 24 MISO_6 Tx2_6 PWM2_6
PT8.7 TCI3_ 8 SEG 25 MOSI_6 Rx2_6 PWM3_6
PT9.0 SEG 26 CS_7 TX_7 PWMO_7
PT9.1 SEG 27 CK_7 Rx_7 PWM1_7
PT9.2 SEG 28 MISO_7 T™*2_7 PWM2_7
PT9.3 SEG 29 MOSI_7 Rx2_7 PWM3_7
PT9.4 SEG 30 Tx_8 PWMO_8
PT9.5 SEG 31 Rx_8 PWM1_8
© 2016-2021 HYCON Technology Corp Preliminary DS-HY16F3981-V07_TC
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2.3 HERTRER

2.3.1 LQFP HEE /1ZER

\ & ~XXXX —  4fFflogo+ AEEERRIME

HY16F3981 | —— & &44%% : HY16F3981

XXXXXX
Q —  EmdilR

»

PIN 1 MARK

2.3.2 SSOP28 HE HEZELER

AHAHAHA A A

Q XX XX ——  4fiHflogo + LA RIS

HY16F3981 ——  ESHE  HY16F3981
Q XXXXXX —— LR
HE@HHHHHHHHHHH

PIN 1 MARK
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3. [EREK

#T MR ECHI FE FAEE IS (LQFP64 21 LCD)

0
=
=
=

e

100K

o 100K

;HHHH@HHHHEHEH@A

SEGL2PTT2 EJ/
vDD18 H_“_“ \
Pr20[ 5 5
w2
ofE)

SEGS/PT6.3

SEGI/PT7.1

SEGI0/PT7.0

SEGOIPTE.T

SEGBIPT6.6

SEGTIPT6.5

SEGE/PT6.4

SEGA4IPT6.2

SEG3/PT6.1

SEG2IPT6.0

COMS/SEGL/PTI3.5

COM4/SEGO/PT13.4

COM3/PT13.3

COM2/PT13.2

comPT13.1

[comoPT13.0

A103
102

PTZBE
PT24E
pras 2]
PTZBE
F’|'27H -
5
voos [ B} ai 2
RESETE -
5] g
]
B
le]
8]

T % w3
8 EEE
q 3
g 3
g 9
F
sectsprrs] 8]
SEGlE/P'WS
SEGl7/PT77E]
secwrrao [ 3]
SEGlQ/F'TBl
SEGZO/PTBZ
HY16F3981
L FP 6 l SEGZQ!PTB4
g SEGZ3/F'T95
SEGZA/F’TBS
SEGZ5/PTB7
secasroof 2]
seczrpron] 8]
SEGZB/PTQZ
z SEG29/PT9.3 .E
g s o
S 9 ~ ® w 9« ® o =
19 i o 9 =} ] 2 o E SEG:WPTQA
r & < < < = o8 < 3
s R @ ® I © & = o 8
8 8 8¢ 5 g ¢ s © = &
< & & B & &5 & E & B
Ce] Le]

VDDA
o ]
S+ I
|
|
L i HY16F £ AAD |
=} |
- |
|
1 IAGS: OFF !
£ ADGN: x1 |
= SH- VRGN: x¥2 |
! |
[ S __Z
OP_IPS<2:0>
internal internal
AIO \L iiiiiiiiiiiiiiiiii
0 ‘SI+ T\
ALl — OP_INP OP_ON ! |
01 + }
REFO ——| 10 | I
© | HY16F S AAD |
w 3 OP_INS INA i
g g a0 | o~ | |
S H 00 | IAGS: ON !
Nl - + "oprop ADGN: x1 |
01 . VRGN: X% }
OP_INN IS|- |
REFO | 10 | ‘
P S -
OP_INS<2:0>

internal

internal

B3-1 4I9MREURIFER SR (LQFP643Z1ELCD)
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#LHMR BURI & B % (SSOP28

s iz

HYGON

HYCON TECHNOLOGY

LCD)

10uF TDU o
12¢ 100 Ili“'
SDA
2] [7] [=] [=] [ ] 5] (5 (6l (L (L
% % § % 5 ¢ § 8 2 & B8 3 B ¢
L T D R B
) R ofE R g
s s
£
SSOP28
9
2
e % 3 2 & ¥ o, & 3 § 3 8 %
E & & & & kF e e ¢ 3 2 S §
eJ Le] o] [] [o] [e][e] e IBL_ILL_IIZ_II_EL_II_I
UART2|UART2 | UART |UART = 1uF |
RX X RX ™ l 1~10uF
EEPROM
Bluetooth —0))
UART to USB
Bridge
Connect to Host
VDDA
_____________________ .
! |
! |
SI+ |
I
I
I
i 100K ! HY16F X AAD |
3 | :
I
| IAGS: OFF :
E Thermistor ADGN: x1 :
= SH VRGN: x¥2 !
: |
L I

OP_INP

OP_IPS<2:0>
AI0 \1\
00
All — 01
REFO ——| 10
g ﬂs
& N & _
g CD e a0 |
2 00
_ T ANl o1
REFO __ | 10
OP_INS<2:0>

OP_INN

internal internal

HY16F X AAD

IAGS: ON
ADGN: x1
VRGN: x¥2

internal

E3-2 AI9MRRUHIERER(SSOP28/& 7 #2L.CD)
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3.3 MEEHERzEERER(LQFP64 Z1& LCD)

10uF 0.1uF

TMF 100K| 00K =

48 47 46 45 44 43 42 41 40 39 38 37 36 34 33

¥ 2 3 7 8~ % » % S N~ 8 B 2 ¥ © ©

T =8 3 = A ° =

E 8 E EEEEE EE E 8 8 ¥ EE

g a 3

1o} (6] o

w w w

1%} n 0
SEG11/PT7.1 SEG15/PT7.5|
SEG10/PT7.0 SEG16/PT7.6|
SEGY/PT6.7 SEG17/PT7.7|
SEG8/PT6.6 SEG18/PT8.0
SEG7/PT6.5 SEG19/PT8.1
SEG6/PT6.4 SEG20/PT8.2]

- HY16E3981 cecsoras
s LQFP 64

SEG2/PT6.0 SEG24/PT8.6|

SEG22/PT8.4|

SEG3/PT6.1

SEG23/PT8.5|

COMS5/SEG1/PT13.5 SEG25/PT8.7|

COM4/SEGO/PT13.4 SEG26/PT9.0|

COMB3/PT13.3 SEG27/PT9.1|

COM2/PT13.2 SEG28/PT9.2|

COM1/PT13.1 SEG29/PT9.3

ﬁ%mmmmmmnﬂnaanné
Lo T o] T T T T L o] T e Tl (= T T 2]

[COMO/PT13.0

L . ii—u

SEG30/PT9.4|

PT3.6/REFO

E PT3.4/AI06/LVDIN
S, |PT3.1/DAO
9 |PT3.0/AI08
£ |SEG31/PT9.5

D—E PT3.2/Al104

I—E \vLCD

[~ vss

I——E VDDA

-]
D—-EAIOZ

© [ai01

~ |ai00

@ [PT3.7/R2ROPO

Y
T |9 |PT35/AI07
D—E PT3.3/AI05

T T T T T T T T T T il
ISI+ :
Pressure sensor :
|
HY16F X AAD |
|
|
IAGS: OFF :
ADGN: x8 |
VRGN: X% !
'S|- :
_____________ !
VR+ VR-
|
I
| Al4 |O.1uF| AlS |
|
3-3 MEEEHERRERER(LQFP643Z1ELCD)
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3.4 MEEHERKZERERER(SSOP28 & 1& LCD)

28 27 26 25 21 20 16 15
] © ~ 2 3 ] 5 Q
£ E & 3 < 8 s &
> S ha! 1] >

= I - >

E E EE

[

PT3.2/A104 E—ﬂ
[y

PT3.3/AI05 ©

[y
PT3.4/AI06/LVDIN 2

HY16F3981

SSOP28
2
2
T Te] [] ToT Lo Lo o] Lo [ e [e] T
EEPROM
Bluetooth [ e))
UART to USB
Bridge
Connect to Host
______________________ |
|
|
Pressure sensor :
I
HY16F X AAD |
|
|
IAGS: OFF :
ADGN: x8 |
VRGN: x¥%2 :
I
|
______________ __
VR+ VR
|
I
| Al4 |0.1uF| Al5 |
3-4 MEEHEREMEAER(SSOP28#ZELCD)
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4. THEEMRAL
4.1 AEMEE

HYGON

HYCON TECHNOLOGY

4*32 or 6*30

HY16F3981
2*UART 32b SPI 12C
Calendar,
Hardware RTC Clock System 4CH PWM
8K Debug
SRAM Module
E801
32-bit MCU v
64KB
Flash Management
LVD
Wa_lt_cirr;]eDrog, 12b Resistance Rail to Rail
A/B/B2/C Ladder OPAMP
LCD Driver 24 ADC ”
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4.2 DR ERIEIZAZ 0 1EE

2-wire Debug Port

EDM

32-bit E801 Core

Boot ROM
Instruction Load/Store
— > _ p »  SRAM
Flash ROM Fetch Unit
Bus Interface Unit
i APB
Digital Analog Sensor Communication
P IP P IP
Figure 4-2 P REZEFEZOGEER
4.3 HENSZEIE
l=E== it
UG-HY16F3981 HY16F3981 %5 A B3
APD-HY16IDE022 HY16F3981 C R & &+
APD-HY16IDE023 HY16F3981 & IP EFRAEE
APD-HY16IDE001 HY16F %% IDE 8 52E FA:7AAZ/ HY16F Series Device 221
APD-HY16IDE0O0Q9 HY16F %5 ICE 1@52E AR ZE
APD-HY16IDE006 HY16F %5 Eik23E FARAE
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4.4 HiE R MmALE

l1|Hs cB
ENOHS 0
™ HSxT
2~16MHzE3 |, _ 16MHz| | HSXT
HS_CK mcucKs ENMCD
ENHAO —» HSRC MCCK
HAO[L:0] —»| 2/4/10/16 0 Pre_tcale » CPU
HAOTR[7:0]—» MHz 1 12 [
ENOLS APCK| APB
CKLS
™ LsxT
32.768KH%D_ 32 768KHZLLSXT 1
LSRC se—1° LS_CK
35KHz
RTCKS[1:0] ADCD20]
Pre-scale | ADCK
Pre-scale RTCK) RTC HS_CK—]pisable,2,4,8,16,32, ADC
64,128
ENWDT
ENSD SPCD[2:0] v
Pre-scale |WDCK
Pre-scale | gpok LSRC 256 » WDT
APCK — 1,24, » SPI
~2048 TAiKS
I2CEn  CRG[7:0] Disable— ¢
+ + HS_Ck—1 Pre-scale | TACK Timer A
oG HS_CB—2 32 ”
APCK —| Pre-scale 12C LS_CK—3
TBOKS TBCD[1:0
TUCKS ENUD UACD[3:0] _ [L:0]
Disable—{ 0 Timer B
— § TBCK
HSXT>—0 § URC HS_CK—1 Pre-scale 5
1P£e4sSlalze8 UART HS_CB—{2 1,2,4,8 .
HSRC —{1 1S LS CK—3 Timer C
TU2CKS ENU2D UA2CD[3:0] TB2EKS  1pocpiio)
hsx>—o Disable—{ 0
Pre-scale |UR2CK HS_CK—{1 Pre-scale |TB2 :
— UART?2 -
HSRC —1 1,2,4,~128 HS_cB—{2 1,2,4,8 Timer B2
|~ LS CK—3
'036 I0CD[3:0] LCKS _cpE LcDO
HS_CK—0 Pre-scale | 10C LS_CK—o LC
B 1.24.~16384 GP'O Pre-scale 1 g LCD
LS ck—1 ot HS_CK—1
/ —
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ISEINE=2 a2 482
45 EE,/}/%/ \%ﬁmm ne
10uF 10pF
e [+
VDD3V VLCD
[
L L
LCD_CLK—> LCD Charge VvDD18
EN_LCD_CP—> Pump Regulator _[]1
LCDV[1:0] —> (2.6/2.8/3.0/3.3)
T
ENBGR VDDA
GRIOI> ) opa [
ENVAIOI™ 5 412.7/3.0/3.3)
VDAS[0] > " T M) 1pF
BGR EN_REFO
VDDA REE P REFO
ACMS[0] EN_REFO 5 ——
0.1uF
ADC common 1 - ACMSIO0]
voltage 0 S % =
— VSS
REFOL PT3.6_ENI D__L
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4.6 24-bit TZAADC A

OP_OP
OP_ON
AI02
AIO3
AlIO4
AlO5
AIO6
AIO7
TSO
TS1
REFO_|
VDDA
R2ROPQ
DAOI
AIO8
VDD3V/5

i

i

INP

OP_OP

OP_ON
AlO2
AlIO3
AlO4
AlOS
AlO6
AlO7

—
0
-

i

—
(9]
o

REFO_|
VDDA

)
N
ps)
o
0
O

il

DAOI
AlIO8
VSS

INN

HYGON

HYCON TECHNOLOGY

DCSET[3:0] ADGN[2:0]
ADCK
FRb
ENAD CFRST
OSR
ADGN x1,2,4,8
- 2bit
2order TAAD | 1bit g&gﬁ /—§ ADCO[31:0]
VREF x 0.5,1
VRSHR
REFP| "7 REFN

=00
01

4— VRNS[1:0]

ro434 —+H11
nn<

[Mo— 3
[r0-3

[wo -3

[no—-3

| 0434
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4.7 EERMNAKES |A B

N
o
—
V
S
I
(@)
IAIPS‘<2:0> <
AlOO }
201 o1 OP_INP
+
REFO -10/

AlOO

L

Programmable

HYGON

HYCON TECHNOLOGY

— 1AGS<1:0>
—— IAEN

OP_ON

Amplifier

00
+ OP OP
AlO1 01
10 OP_INN
REFQO /r
IAINS<2:0>
NIz A e Wl oo ]
4.8 B EEES KA OPAMP HH
AIO2 y—Oresi 7 PT3IE[7] esp
AlO4 OPPS[1 ":Eg_ R2ROP — |
OoPPS[2] [~ |
DAG —— OPOEI0]
REFO_| —oFEslil—"— OPDEN([0]
AIQ5 »—oeesiall_~_|| OPDFR([0] OPDRI0] OPOSI0]
ATOB H— 0PSBl ENOP[0] OPODI0]
p— OPOIF[0] OPO1
A|O7 OPPSI6] | .
| AIO7 ) ~ + OPOI ous OPO2
R2ROP Del
-A|O3 OPNSJ0 :"" :;_ — € ay
[CAIO5 y—oensiil 7
| AIOS ) T PWM2
DAO OPNS[2 :L"”j%_ OPCS[O]
OPO| —OPNsBI_~_
R OPOI
R2ROPO — opoc —]
OPOC —ORNsEl_~_| | 10pF VSSA
AlOD >—CPNsiel ~_
AlO8 OPNSJ[7 17:7:1_1;_
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4.9 12-bit Resistance Ladder #3%

A

ENDA
DAPSI[3:0]

_VDDA | oooo[
ReroI| L
———=10010
_0OPO1 | 4911
__Al4 | 0100 |Vrefp
— AL lg101 ENDA
__AIB_ 14110 DABIT[11:0]
_AI7_15111 -

1000 = Internal

= DAOE
2 /gz/' 4096 DAG PT3.1

H
& X—"—{or0>

AN AR
WY

VSS
REFO _|

OPO1
Al7

100

DANS[2:0]

ENDA
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4.10 REBLLE Zr A S

LVDSI[3:0]

LVDINE 0000

0001 HL‘

~5
us LVDO
0010
1011 J7
1100
oy o

1111
{ r o
o O
LVDS[3:0] m| ml
NN
— —
> >
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4.11 EFFIG(WDT)AIE

CWDT() Clear Counter WDTP[2:0]
Reset Signal

Fwor Y
ENWDT[0] — Set TO on Overflow
WDCK — —— WDT
Programmable Scaler
WDTP[2:0] WDTO[15:0] WDT Reset
000 FWT/2
001 FWT/8
010 FWT/32
011 FWT/128 O}WDT Interrupt
100 FWT/512
101 FWT/2048
WDNMI
110 FWT/8192
111 FWT/32768
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4.12 ERFFTE= A B

ENTA TMAR STOP
Sleep()
TACLR  TMAS[3:0]
y
TMA
Overflow
TACK > TMARJ[15:0]

TMAS[3:0] TMAR[15:0] TMAS[3:0] TMARJ[15:0]

0000 TACK/2 1000 TACK/512

0001 TACK/4 1001 TACK/1024

0010 TACK/8 1010 TACK/2048

0011 TACK/16 1011 TACK/4096

0100 TACK/32 1100 TACK/8192
0101 TACK/64 1101 TACK/16384
0110 TACK/128 1110 TACK/32768
0111 TACK/256 1111 TACK/65536
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4.13 EFsTEEs

L L L L L T T Y

B #8&

TBiST TBEN

.................................. .,

[ TvBR[15:8] TMBR[7:0] | H

TMB 4

Interrupt:

Comparator i—»:

? ? ? TMBIF §

.

TBCO[15:0] | E

1 :

| TBCL[15:0] | '

.

| :

| TBC2[15:0] | :

____________________________________ .
TBM[1:0] —+

TBM_00 Q0

TBM_01 —2l
TBM_10 04
TBM 11 ——d

CPI1S[1:0]

..........

Logic High e—00J

OPOD 2= -

OPOD
CPl1

104 ¢

LS CK =12

IR

TCll A TBEBS[L:0]
A
PTCTCI[2:0]
000
001
010
TCIL 011
100 PT2.0
110 PT2.4
L PT2.6
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PWMC =21
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PWME =224
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4.14 TEFETEIES C A%

OPOD oL
LS CK 0.

TCIl  ——edds™
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TimerC 1y]y | ™cor
Frequency »
CPI1 Divider YY)
CP1PS[3:0] CpPi1P
CPSS
CPI1S[1:0]
» 1 1y TMCLIF
oz —» o o4l¥
PTCTC[2:0] i PTCTC[2:0] l CPI2P
000
001
010
011
100 1; —TCI1 +—TCI2
[rra>—
[pr2>—ai | PT2.3>
111 -
CP1PS[3:0]| CPI1 Divider |CP1PS[3:0]| CPI1 Divider
0000 CPI1/1 1000 CPI1/256
0001 CPI1/2 1001 CPI1/512
0010 CPI1/4 1010 CPI1/1024
0011 CPI1/8 1011 CPI11/2048
0100 CPI1/16 1100 CPI11/4096
0101 CPI1/32 1101 CPI1/8192
0110 CPI1/64 1110 CP11/16384
0111 CPI11/128 1111 CPI1/32768
Preliminary
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4.15 TEFRFETEIES B2 A8

| TB2C2[15:0] (PWM) |

TB2RST TB2EN
25 ;' =< ":
.
¢ [ TvB2R[15:8] TMB2R[7:0] | '
: TMB2 E
H Interrupt s
.

' Comparator 1
E f ? TMB2IF
. .
H TB2C0[15:0] E
: [ 1 :
E | TB2C1[15:0] (PWM) | '
: | :
. L]
. .
. .
L 2

TB2M[1:0]

..........

TBM_00 ——

.

TBM_01 —OL
10

TBM_10
TBM_11 ——Ll

CPI3S[L1:0]
Logic High 00

X 01t

.........

0L s
OPOD =2 OPOD i
e 11

LS CK =12 CPI3

TCI3

M2MD[2:0]

PWMA =22
PwMB =2
PWMC =22
PWMD =22
PWME =22
PWMF =22
PWMG =2

PWMG —244

PWMA =220
PWMB =22

PWMC =220
PWMD =2
PWME —22-
PWMF =22
PWMG ="

PWMG —=—H
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PTPW2[2:0]

02PMR

PTPW2E

O3PMR
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4.16 32-bit SPI #gi%

Master

MSBit

LSBit

shift register

SDIx SDO

w0 L —

MSBit
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Slave

LSBit

shift register

A
SDOx SDI
I r {J—{wso —] )
Read Write
Buffer Buffer
I
SPI || SPI Clock ..SCKx SCKI"l
Controller Generator [J LJ
rm CSx CS (| SPI
L o ™ controller
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4.17 UART #81%

APB Bus
9~6 Bit TXBF
Prt Tx Buffer —
1 Bit S ‘ 8~5 Bit
- - TXRF
Tx Shift Register | —»
BRG |—»| Tx|—» Tx

UART Transmit Block Diagram

APB Bus
Y 1 Bit f 8~5 Bit
m RxBF
= Rx Buffer —>
9~6 Bit f -
- - RxBusy|
Prt Rx Shift Register |[—»
L OErr
Rx —»| Rx |—» —>
X Error FErf
Detector | NE(r
BRG — >

UART Receive Block Diagram
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4.17 12C 4915
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SCL
SDA
v v v vV
Master Slave TX Ctrl
PAN
12CEn CRG[7:0]
A4
Clock . Time-out
- -
APCK—— Pre-scale Sor | Generator Register ctrl
Intetnal
System Bus
Bed B TR ) 42
4.18 1EESEFE RTC A
L . CM<6:0>
Digital Compensation <
Controller )
RTCKSI[1:0] iNRTCK[O] KEY<3:0> PT<2:0> PFEN[O]
Disabl 0
Disabl i KEY= RTC PT scaler
Pre-Scalar Secondary Scalar —  /128/64/32/16/8/4/2/1
[Lsx? 2 | = npuizse [P 1128 »| 01108
LSRC 3
Periodic Timer
Interrupt Mux
LPYF Time (BCD)
Year/Month/Day/Wday/Hour/Min/Sec
RTCIE
RTCIF [-— WUEN +
TAF < PTF
Comparator
WUF _’F PTF ‘
RTCEN
TAF Alarm(BCD) TAEN
Year/Month/Day/Hour/Min/Sec
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4.19 LCD #4391

Display Data from| PSPI1:0] VLCD[2:.0] IDF
GPIO Register l Duty[1:0] l Flip T

¥ ! !

LCD Control Unit

¢ v
COM SEG \Q%D
4~6 ¢30~32 en.

BEn

HH=—

LCD Panel

DS-HY16F3981-V07_TC
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5. Electrical Characteristics

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

Voltage applied at VDD3V to VSS
Voltage applied to any pin

HYGON

HYCON TECHNOLOGY

-0.2Vto40V
-0.2VtoVvDD3V +0.3V

Diode current at any device terminal.............coooiiiiiii i +2mA
-55°C to 150°C

Storage temperature, Tstg: (UN programmed device)

(Programmed device)

Soldering Temperature (10 Sec)
Maximum output current sink by any PORT2 to PORT13 I/O PIN

5.1 Recommended Operating Conditions

VDD3V=3.0V.TA=25°C,Unless Otherwise Noted

Parameter Sym. Test Conditions Min. | Typ. | Max. | Unit
Supply Voltage VDD3V Digital power 2.2 3.0 3.6 V
|_Sleep Sleep Mode 2.5 5 uA
| Idle01 LSRC=35KHz LPO IDLE Mode 5 10 UA
|_ldle02 LSXT=32768Hz IDLE Mode 6.5 12 UA
|_Idle03 HSRC=2MHz+IDLE Mode 50 70 UA
|_Idle04 HSRC=4MHz+IDLE Mode 100 130 UA
|_Idle05 HSRC=10MHz+IDLE Mode 200 260 UA
| Idle06 HSRC:_16MHZ+IDLE Mode 350 460 UA
Supply Current _ (VDD>= 2.6V)
PRY Free Run 0IMHz | HSRC=2MHz@CPU_CK:2MHz/2 06 | 08 | mA
Free Run_02MHz HSRC=2MHz@CPU_CK:2MHz 1.0 1.2 mA
Free Run_04MHz HSRC=4MHz@CPU_CK:4MHz 2.0 2.4 mA
Free Run_10MHz HSRC=10MHz@CPU_CK:10MHz 3.0 3.6 mA
HSRC=16MHz@CPU_CK:16MHz
Free Run_16MHz (VDD>= 2.6V) 4.0 4.8 mA
LSRC=35KHz @CPU_CK: LSRC
Free Run_35KHz (Low power mode) 20 30 UuA
Power Up Delay tpu,bLY Power on or wake up from sleep mode 64 80 ms
oo Sleep Current vs. VDD3V Sleep Current vs. Temperature
4:5 ig:g ——VDD3V=2.2V 4
4.0 40.0 + =3+
T35 < 350 —=vDD3v=36V /
23.0 2300 /
£25 £250 /
% 2.0 % 20.0 /
O 15 O 150 /
1.0 10.0 /,.
0.5 5.0 e
0.0 T T T r . r r . 0.0 T T T T T T T T )
36 34 32 3 28 26 24 22 2 40 -20 0 20 40 60 8 100 120
VDD3V (V) TA ()

Figure5.1-1 Sleep Current vs. VDD3V Figure5.1-2 Sleep Current vs. Temperature
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LPO Idle Current vs. VDD3V

10.0
9.0
8.0
7.0
6.0
5.0
40
3.0
2.0
1.0
0.0 ‘ ‘ ‘ : : : : :
36 34 32 3 28 26 24 22 2
VDD3V (V)

Current (UA)

LPO Idle Current vs. Temperature
50.0
450 | ==—=VDD3V=2.2V /

400 + =3.
2350 T—=yDpD3V=36V
3300
£ 250

/
g 20.0 //
O 15.0 —/
10.0 ——~
5.0
0.0 : : : :
40 20 0 20 40 60
TA (C)

80 100 120

Figure5.1-3 LPO Idle Current vs. VDD3V

Figure5.1-4 LPO Idle Current vs. Temperature

HSRC=2Mhz Frre run current vs. Temperature

1.00
0.95
0.90 —
Z085 7/
£0.80 -
£075
o
£ 070 ——VDD3V=22V
3 0.65
008 VDD3V=3.0V
0.55 e \/DD3V/=3.6V
0.50 ————

-40  -20 0 20 40 60 80 100 120
TA (C)

HSRC=4Mhz Frre run current vs. Temperature

1.8
1.7

16 _—

Zis 7//,:

g 1.4 - =

513 ——VDD3V=22V
12 VDD3V=3.0V
L1 ——VDD3V=3.6V
1.0 ‘ ‘ ‘ : : : ‘

-40  -20 0 20 40 60 80 100 120
TA (C)

Figure5.1-5 2MHz Free run current vs. Temperature

Figure5.1-6 4MHz Free run current vs. Temperature

HSRC=10Mhz Frre run current vs. Temperature

3.2
3 //
e ——
g 3.0 /
=29
= e
228
= e \/DD3V=2.2V
O27
VDD3V=3.0V
2.6
eme\/DD3V=3.6V
2.5 T T T T T T T T )

40 20 0 20 40 60 80 100 120
TA (C)

HSRC=16Mhz Frre run current vs. Temperature
4.2

—_—
41 ——

~4.0
e — N
3.9

3.8

Current (UA

ar ——VDD3V=2.2V
' VDD3V=3.0V

3.6
=\/DD3V=3.6V
3.5 T T T T T T T T )
-40  -20 0 20 40 60 80 100 120

TA(T)

Figure5.1-7 10MHz Free run current vs. Temperature

Figure5.1-8 16MHz Free run current vs. Temperature
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5.2 Clock System

Typical values are at Ta=25°C and VDD3V = 3.0V.Unless otherwise noted.

Sym. | Parameter | Test Conditions | Min. | Typ. | Max. | Unit
External High Speed Oscillator
vDD3V | Operation voltage 2.2 3.6 Vv
VDD3V = 2.2V ~ 3.6V
OHS_HS = 1b 10 MHz
High speed oscillator VDD3V = 2.6V ~ 3.6V
Pss frequency OHS _HS =1b 16 MHz
VDD3V = 2.2V ~ 3.6V
OHS_HS = Ob 4 MHz
. . Fxns = 16MHz,
s CHl'J?gﬁfeEd oscillator | 515 Y5 = 1p, 125 uA
(VDD>= 2.6V)
Dxtis Duty of high oscillator 40 60 %
External Low Speed Oscillator
Fus o speed oscillator | \ppgy = 2.2v - 3.6V 32.768 KHz
reguency
s Low speed oscillator 4 UA
current
Dy Duty of low speed 40 60 %
oscillator
RTC Normal Mode \4553\/:3'0\/ @Flash 22 uA
Internal High Speed Oscillator
Frao = 2MHz, -10% 2 +10% MHz
Frao = 2MHz, after trim Notel -2% 1.843 +2%
. Frao = 4MHz, -10% 4 +10%

i oAl mOn | Fuso= 4MHz, after trim M| 2% 4.147 +2% MHz
HAO frlg o Ftao = 10MHz, -10% 10 +10% MHz
quency Fiao = 10MHz, after trim Mol | =204 9.216 +2%

Frao = 16MHz, -10% 16 +10% MHz
Fuao = 16MHz, after trim Notel -2% 15.667 +2%
Voltage VDD3V = 2.2V ~ 3.6V -1.5 +1.5 %
coefficient
Temperature 0 o
Thao coefficient -40~85°C -2.5 +2.5 )
Internal high Frao = 2MHz 20 UA
lhao speed oscillator Frao = 16MHz
current (VDD>= 2.6V) 105 uA
Dhao Duty of oscillator 40 60 %
WThao Wake up time Frao = 2MHz 30 us
Internal Low Speed Oscillator
Fueo Internal low speed VDD3V = 3.0V -20% 35 +20% | KHz
oscillator frequency
Voltage coefficient VDD3V =2.2V ~ -15 +1.5 %
3.6V
Tiro Temperature coefficient | -40~85°C -5 5 %
Internal low speed
lro oscillator current 25 uA
Do Dut_y of low speed 40 60 %
oscillator
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Notel :

After Trim: According to the factory calibration parameters of HAO to calibrate HAO, and
need to corresponding to the selected HAO frequency. Configure the register 0x40304[7:0].
Please refer to the chapter 6.1.2 of “UG-HY16F3981_TC” to know how to use that in detail.

HAO Dirift vs. VDD3V 2M HAO Dirift vs. Temperature
2.0 2.0
15 15
g 10 \\\ g 10
2 00 == e 2 0.0 ; e : ‘ ‘
= ——2M HAO N = /
2 .05 2 .05
2 2 ——VDD=2.2V
8 .10 M HAO ™~ 810 =
T 10M HAO eS~———— I ——VDD=3.0V
15 16M HAO 15 VDD=3.6V
2.0 2.0
363534333231302928272625242322 40 20 0 20 40 60 80 100 120
VDD3V (V) TA (C)
Figure5.2-1 HAO Drift vs. VDD3V Figure5.2-2 2MHz HAO Drift vs. Temperature
4M HAO Dirift vs. Temperature 10M HAO Dirift vs. Temperature
2.0 25 —
15 2.0 S
< 3 1.5 /A
& 10 S
5 05 ———a 5 05 7
——
> 00 ; ; ; : ‘ ; , : > 0.0 ; ; :
g 0.5 // g 05 7 e
S Y =]
= ——VDD=2.2V .10 . ——VDD=
£ 10 4 / ——VDD=3.0V .15 = VDD=3.0V
15 / VDD=3.6V -2.0 VDD=3.6V
2.0 -2.5
40 20 0 20 40 60 80 100 120 40 20 0 20 40 60 80 100 120
TA (C) TA(C)

Figure5.2-3 4MHz HAO Drift vs. Temperature

Figure5.2-4 10MHz HAO Drift vs. Temperature

16M HAO Drift vs. Temperature
25
2.0
;\a 1.5
= 10
5 05 . / —_—
2 0.0 — ‘ ‘ : ‘
§-0.5 :LX
g -1.0 —\/DD=2.2V
L-15 VDD=3.0V
-2.0 VDD=3.6V
25
40 20 0O 20 40 60 80 100 120
TA (C)

LPO Drift vs. VDD3V
2.5
2.0
15
1.0
0.5
0.0 -
-0.5
-1.0
-15
-2.0

Frequency Drift (%)

363534333231302928272625242322
VDD3V (V)

Figure5.2-5 16MHz HAO Drift vs. Temperature
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LPO Drift vs. Temperature

50 T ——\bpav=22v

4.0 ——V/DD3V=3.0V
@ 3.0 — /
<50 VDD3V=3,6V
10
2 0.0
5 -1.0
Z .20
z -2,
I -3.0 /

-4.0

5.0

40 20 0O 20 40 60 80 100 120
TA (C)

Figure5.2-5 LPO Drift vs. Temperature
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5.3 Power Management System

Typical values are at Ta=25°C and VDD3V = 3.0V. Unless otherwise noted.

Sym. | Parameter | Test Conditions | Min. | Typ. | Max. | Unit
VDDA LDO
Output voltage error -5 5 %
Capacitor loading 0.1 1 10 uF
N Capacitor loading = 0.1uF,
Settling time 99050 of VDDA 9 100 us
. Bias + Band gap +
Operation current VDDA LDO 9ap 35 50 uA
Dropout voltage IL=10mA 0.2 \%
Voltage coefficient VDD3V = 2.5 ~ 3.6V 0.1 %IV
VDDA voltage 1
0x40400[19?18]:00b b= 0.1mA 2.3 2.4 v
VDDA voltage 2
0x4o400[19?18]:01b b= 0.1mA 2.6 v
VDDA voltage 3
0x4o400[19?18]:10b b= 0.1mA 2.9 v
VDDA voltage 4
0x4o400[19?18]:11b b= 0.1mA 32 v
Temperature coefficient By using BRG VDDA=3.0V 100 ppm/°C
VDD18 LDO
Output voltage 1.7 1.8 1.9 \%
Capacitor loading 100 1000 2200 nF
Voltage coefficient VDD3V= 2.2 ~ 3.6V 1 %IV
Temperature coefficient 50 ppm/°C
Load regulation Load = 0.1~1mA 0.1 V/A
Dropout voltage Load = 1mA 0.2 V
REFO Buffer
Output voltage 1.1 1.2 1.3 Vv
Capacitor loading 22 100 1000 nF
Operation current 20 UA
Output current 1% change voltage -1 1 mA
Temperature coefficient VDDA=2.9V 80 ppm/°C
Voltage coefficient VDDA= 2.4V ~ 3.6V 0.1 %IV
VDDA vs. Load current VDDA vs. Load current
2.400 2.950
2.350 2.900
— \ —
22250 2 \
s \ S 2.800
Z 2:200 \ = \
g 2.150 5 a0 VDD=3.3V, VDDA=2.9V mode
5100 | VPP=3:3V, VDDA=2.4V mode. 2.700 ' : :
2.050 T T 2.650 T T
0 1 5 10 15 20 0 1 5 10 15 20
Load current (mA) Load current (mA)

Figure5.3-1 VDDA=2.4V vs. IL Figure5.3-2 VDDA=2.9V vs. IL
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VDD18 vs. VDD3V VDD18 vs. Temperature
1.900 1.900
1.880 1.880
_.1.860 <1860 T — —
_
< 1.840 < 1.840
$1.820 1.820
S 1.800 S 1.800
g 1.780 § 1.780 VDD3V=3 2V
a 1.760 A 1.760 VDD3V=3.0v
> 1.740 > 1.740 ==
1720 1.720 VDD3V=3.6V
1.700 —_———————————————— 1.700 ‘ ‘ ‘ : : : : ‘
36353.43332313.02928272625242322 40 20 0 20 40 60 80 100 120
VDD3V(V) TA(°C)
Figure5.3-3 VDD18 vs. VDD3V Figure5.3-4 VDD18 vs. Temperature
VDDA vs. Temperature REFO vs. Temperature
2.50 1.30 =
——VDD3V=2.6V 128 Load=+ 10uA
J45 | ——VDD3V=3OV 1.26 Load=+ 200uA
% . VDD3V=3.6V %1.24 =] 0ad=- 200uA
S 122
S 240 S 120
< o 118 ]
a i 1.16
> 235 x
I = 1.14
- 1.12
2.30 ‘ ‘ ‘ ‘ ‘ ‘ 1.10 ‘ ; ; ; ‘ ‘ : ‘
40 20 0 20 40 60 80 100 120 40 20 0 20 40 60 80 100 120
TA(°C) TA(°C)
Figure5.3-5 VDDA=2.4V vs. Temperature Figure5.3-6 REFO vs. Temperature
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Typical values are at Ta=25°C and VDD3V = 3.0V. Unless otherwise noted.

Figure5.4 VLVR and VHYS vs. Temperature

© 2016-2021 HYCON Technology Corp Preliminary
www.hycontek.com

Sym. Parameter Min. Typ. Max. Unit
Pulse length needed to accepted reset internally, t¢-Lvr 2 us
VDD Start Voltage to accepted reset internally (L>H),Vir 1.8 1.95 2.1 \%
BOR VDD Start Voltage to accepted reset internally (H>L),Vhys 1.7 1.87 2.05 \%
Temperature drift, Ta=-40°C~85°C -50 +50 mv
Hysteresis, Vhys-LvR 80 mvV
Operation Slew Rate 0.1 V/us
POR Start Voltage to accepted reset 0.6 \%
BOR vs. Temperature
2.1
2
J—
< 19 E—
218
S
> 17
e \/LVR
1.6
e \/HY' S
1.5 T T T T T T T T )
-40  -20 0 20 40 60 80 100 120
TA ()
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5.5 GPIO Port System

Typical values are at Ta=25°C and VDD3V = 3.3V. Unless otherwise noted.

Test . .
Sym. Parameter Conditions Min. Typ. Max. Unit
PT 1.0 ~ 4.0 GPIO Port
Rpu | Internal pull high resistor 65 85 105 kQ
Viy | Input high voltage 0.7*vDD3V \'%
ViL Input low voltage 0.3*vDD3V \
loH Source current 10 mA
loL Sink current 10 mA
PT 6.0 ~ 9.5 GPIO Port
Vin | Input high voltage 0.6*vDD3V \Y
ViL Input low voltage 0.3*VvDD3V \%
lon | Source current VDD3V-0.3V 10 mA
loL Sink current VSS+0.3V 10 mA
Vou VS. loy Vo VS. Temperature
35 33
TTTre—— 31
3.0 —_— :
S,e S29
> &2 VDD3V=2.2V, Load=+ 10mA
=20 = 25
§ s - g 03 ——VDD3V=3.3V, Load=+ 10mA
210 g2t
o VDD3V=2.2V O 19
0.5 - 17
——VDD3V=3.3V .
0.0 1.5 ; ; ; ; ; ; ; ‘
0 5 10 15 20 25 40 20 0 20 40 60 80 100
1/0 port Loading (mA) 1/0 port Loading (mA)
Figure5.5-1 VOH vs. IOH Figure5.5-2 VOH vs. Temperature
VoL Vs, o VoL Vs. Temperature
0.60 0.25

050 ~0.20

2 2z

% 0.40 ° - ——

g go.15

= = —

S 030 / 2

= / = 0.10

20.20 = _ _

E / VDD3V=2 2V 3 0o VDD3V=2.2V, Load=- 10mA
0.10 / ——VDD3V=33v ——\/DD3V=3.3V, Load=- 10mA
0.00 : ; ; ; ; ‘ 0.00 ; ; ‘ ‘ ‘ ‘ : ‘

OMA  -5MA -10MA -15MA -20MA -25MA 40 20 0 20 40 60 80 100
I/0 port Loading (mA) 1/0 port Loading (mA)
Figure5.5-3 VOL vs. IOL Figure5.5-4 VOL vs. Temperature
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Typical values are at TA=25°C and VDD3V = 3.3V, VDDA=2.4V and HS_CK=4MHz, unless

otherwise noted.HY16F3981 provides important input noise specification that aims at

2AADC. Table 5.6-1 and Table 5.6-2 lists out the relations of typical noise specification,
Gain, Output rate, and maximum input voltage of single end. Test condition configuration
and external input signal short, voltage reference: 1.2V and 1024 records were sampled.

IA Chopper On means register IACHM=11b.

ENOB(RMS) with OSR/GAIN at A/D Clock=1Mhz, VDDA=2.4V, VREF=1.2V, IA Chopper On
_ OSR 64 128 256 512 | 1024 | 2048 | 4096 | 8192 | 16384 | 32768
'\fgxg*://:él:?;)) Output rate(Hz)
=0. 15625 | 7813 | 3906 | 1953 | 977 488 244 122 61 31
Gain | = 1A x [ ADGN
+1080 1 =] off [x| 1 153 | 169 | 175 | 180 | 183 [ 187 [ 195 | 202 | 206 | 21.0
+540 2 |=| off |x] 2 152 | 167 | 173 | 178 | 182 | 188 | 19.3 | 19.8 [ 202 [ 205
+270 4 |=| off |x] 4 152 | 164 | 171 | 175 | 180 | 186 | 19.0 | 195 [ 19.8 [ 20.2
+135 8 |=| off |x|[ 8 149 | 161 | 166 | 172 | 176 | 182 | 185 | 189 | 19.3 | 19.6
+270 4 |={ 4 |x| 1 152 | 166 | 171 | 176 | 179 | 184 | 188 | 196 | 202 | 205
+135 8 =] 4 |x| 2 148 | 159 | 165 | 17.0 | 17.4 | 179 | 184 | 190 | 194 | 20.0
+67.5 16 |=| 4 |[x| 4 145 | 151 | 157 | 162 | 166 | 171 | 177 | 182 | 186 | 191
+33.75 32 |=| a4 |[x| s 137 | 142 | 147 | 152 | 157 | 163 | 168 | 172 | 177 | 181
+135 8 |=] 8 |x[ 1 152 | 165 | 17.0 | 175 | 180 | 184 | 19.1 | 196 | 200 | 205
+67.5 16 (=] 8 |x|[ 2 148 | 159 | 163 | 168 | 173 | 179 | 183 | 189 | 19.3 | 19.7
+33.75 32 [=[ 8 |x|[ 4 143 | 150 | 154 | 160 | 165 | 170 | 175 | 180 | 184 | 19.0
+16.875 64 (=] 8 |x| 8 135 | 140 | 145 | 150 | 155 | 160 | 1655 | 17.0 | 175 | 17.9
+67.5 16 |=[ 16 |x| 1 150 | 161 | 167 | 171 | 175 | 181 | 187 | 19.1 | 196 | 201
+33.75 32 |=| 16 [x| 2 145 | 153 | 158 | 163 | 167 | 17.3 | 178 | 182 | 187 | 193
+16.875 64 |=| 16 x| 4 138 | 143 | 149 | 153 | 158 | 164 | 168 | 174 | 178 | 184
+8.4375 128 |=| 16 |x| 8 128 | 134 | 139 | 144 | 148 | 154 | 159 | 163 | 169 | 174
+33.75 32 |=| 32 |[x| 1 146 | 153 | 159 | 164 | 169 | 174 | 179 | 184 | 189 | 194
+16.875 64 |=| 32 |x| 2 138 | 144 | 149 | 154 | 159 | 164 | 169 | 175 | 179 | 184
+8.4375 128 |=| 32 |x| 4 129 | 134 | 140 | 145 | 149 | 155 | 160 | 164 | 170 | 174
+4.21875 256 |=| 32 |[x| 8 120 | 125 | 129 | 135 | 139 | 145 | 150 | 155 | 160 | 16.4
(1) Max.Vin (mV) is the max. input voltage of single end to ground (VSS).

Table 5.6-1 ZAADC ENOB Table

© 2016-2021 HYCON Technology Corp Preliminary
www.hycontek.com

DS-HY16F3981-V07_TC

page48


http://www.hycontek.com/

HY16F3981

21-bit ENOB ZAADC, 32-bit MCU & 64KB Flash HVCQ"
4X32~6X30 LCD Driver HYCON TECHNOLOGY

RMS Noise(uV) with OSR/GAIN at A/D Clock=1Mhz, VDDA=2.4V, VREF=1.2V, IA Chopper On
M Vin(my OSR 64 128 256 512 | 1024 | 2048 | 4096 | 8192 | 16384 | 32768
ax. vin(m
=0.9*VR(EF ) Qutput rate(Hz) 15625 | 7813 | 3906 | 1953 | 977 488 244 122 61 31
Gain|=| IA | x| ADGN
+1080 1 |=|off [x] 1 |s5885 |19.18 |12.49 | 886 | 7.08 | 533 | 324 | 198 [ 146 | 111
+540 2 |=|off [x] 2 |3164 [1123 | 710 | 513 | 392 | 252 [ 175 | 1.28 | 1.00 | 0.79
*270 4 |=] off | x| 4 1579 | 677 | 429 | 319 | 219 | 152 | 111 [ 079 | 0.64 | 0.48
+135 8 |=| off [ x| 8 930 | 420 | 291 | 198 | 1.42 | 100 | 0.79 | 0.61 | 045 | 0.38
+270 4 |=| 4 |x| 1 |1510 | 599 | 404 | 301 | 231 | 168 | 1.32 | 0.75 | 0.48 | 0.39
+135 8 |=[ 4 |x| 2 994 | 469 | 325 | 225 | 173 | 121 | 083 | 057 | 042 | 0.28
+67.5 16 (=] 4 |x] 4 638 | 409 | 284 | 190 | 1.48 | 101 | 070 | 049 | 036 | 0.25
+33.75 32 |=| 4 |x|[ 8 556 | 399 | 274 | 193 | 1.35 | 091 | 065 | 049 | 033 | 0.26
+135 8 |=] 8 |x[| 1 799 | 315 | 225 | 154 | 1.14 | 084 | 052 | 036 | 0.28 | 0.19
+67.5 16 [=[ 8 |[x| 2 505 | 244 | 181 | 126 | 088 | 060 | 045 | 031 | 0.22 | 0.17
+33.75 32 |=| 8 |x[ 4 356 | 228 | 1.66 | 114 | 079 | 055 | 040 | 029 | 020 | 0.14
+16.875 64 [=] 8 |x| 8 321 | 223 | 156 | 113 | 0.78 | 056 | 0.38 | 0.28 | 0.19 | 0.15
+67.5 16 [=[ 16 | x| 1 457 | 204 | 138 | 103 | 076 | 053 | 035 | 025 | 0.19 | 0.13
+33.75 32 |=] 16 |x[ 2 312 | 183 | 1.29 | 094 | 070 | 046 | 032 | 025 | 017 | 011
+16.875 64 [=| 16 | x| 4 257 | 179 | 123 | 089 | 062 | 043 | 032 | 022 | 016 | 0.11
+8.4375 128 |=| 16 [x| 8 258 | 1.74 | 121 | 086 | 062 | 043 | 031 | 023 | 015 | 011
+33.75 32 |=] 32 |x[ 1 302 | 176 | 1.20 | 085 | 061 | 043 | 029 | 021 | 0.15 | 0.10
+16.875 64 [=[ 32 | x| 2 254 | 169 | 116 | 082 | 059 | 041 | 030 | 0.20 | 0.15 | 0.10
+8.4375 128 | = 32 [x| 4 235 | 165 | 114 | 079 | 058 | 040 | 0.28 | 0.21 | 0.14 | 0.10
+4.21875 256 |=| 32 |x| 8 222 | 156 | 116 | 079 | 059 | 039 | 0.29 | 020 | 0.14 | 0.10

Table 5.6-2 ZAADC RMS Table

RMS Noise Diagram RMS Noise Diagram
500 8
IA*Gain=1*1=1, IA*Gain=1*1=1,
450 | Output rate ~ 31sps (OSR:32768), 6 | Outputrate ~ 31sps (OSR:32768),
400 | LSB base on 21-bit output LSB base on 21-bit output
350 4
| [
§250 §0 H\‘\H ‘I \‘ I H‘ IH‘IHH\‘HH\
g 200 2
S o 372
15 =1
© 4
100
50 6
) -8
6 5 -4 -3 2 -1 0 1 2 3 4 5 6 1 201 401 601 801 1001
Output Code (LSB) Time (reading number)
Figure5.6-1(a) RMS Noise Diagram Figure5.6-1(b) Output Code Diagram
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500
IA*Gain=8*1=8,
450 | Output rate ~ 31sps (OSR:32768),
400 LSB base on 18-bit output
350
[y
300 )
I =)
& 250 3
5 S
g 200 E-—
150 i
100
50
0
6 5 -4 -3 2 -1 0 1 2 3 4
Output Code (LSB)
Figure5.6-2(a) RMS Noise Diagram
RMS Noise Diagram
500
IA*Gain=32*8=256,
450 | Output rate ~ 31sps (OSR:32768),
400 LSB base on 13-bit output
350
[y
300 )
(=] =
& 250 8
3 200 o
S g
150 i
100
50
0
6 5 -4 -3 2 -1 0 1 2 3 4
Output Code (LSB)
Figure5.6-3(a) RMS Noise Diagram
© 2016-2021 HYCON Technology Corp Preliminary
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IA*Gain=8*1=8,
t Output rate ~ 31sps (OSR:32768),
LSB base on 18-bit output

1 201 401 601 801 1001
Time (reading number)
Figure5.6-2(b) Output Code Diagram
RMS Noise Diagram
IA*Gain=32*8=256,
t Output rate ~ 31sps (OSR:32768),
LSB base on 13-bit output
|‘\‘ i ‘H\‘HH \H‘\H‘ L0 L L
T ‘\H} ALY UL ‘\I\ URLLL LR
1 201 401 601 801 1001

Time (reading number)

Figure5.6-3(b) Output Code Diagram
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5.7 ADC Management System
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All specifications at Ta=-40°C to +85°C,
VDDA=REFP=3.0V, REFN=VSS, Unless otherwise noted.

Sym. | Parameter | Test Conditions | Min. | Typ. | Max. | Unit
Analog Inputs
Considering ADC
performance matches
ADC ENOB table. . :
| REFP=VDDA, +0.5*VREF/Gain Y
Full-scale input REFN=VSS
voltage VREF be set to 1/2 only
(VINP - AINN) Considering ADC
Notel performance matches
ADC ENOB table. .
REFP=REFO | +*VREF/Gain
REFN=VSS
VREF be setto 1 only
Common-mode . o
input range Gain =1, @25°C VSS-0.2V VDDA \%
System Performance
Resolution No missing codes 24 Bits
ADC
Data rate %oscllg SPS
Digital filter settling :
time Full setting 3 Data
Integral nonlinearity | Differential input End-point 15 PPM
(INL) fit, OSR=32768
. . ppm/
ADC Gain drift 2 °C
fin=60Hz Internal
Normal-mode +1Hz, 0OsC 70 dB
rejection Output rate = External
31 SPS 0osC 80 dB
Common-mode _
rejection AVDDA=0.1V @ DC 80 dB
. Output rate= 31 SPS, uv,
Input-referred noise ADC Gain=1 0.38 ms
Power-supply AVDDA=0.1V @ DC 80 dB
rejection
Voltage Reference Input
i\;‘;';&:ge reference | yReF = REFP - REFN VDDA v
Positive Reference o S>REEN VDDA
Input REFP, @25°C \4
Negative o VSS <REFP
Reference Input REFN, @25°C v
ADC Modulator Current
VDD3V=3.3V,VDDA=2.4V,
ADC | ADC Modulator ADC Clock=1Mhz 350 UA
IA ADC IA VDD3V=3.3V,VDDA=2.4V 300 uA
Notel :

& REFP-REFN(VREF) = 1*VDDA F%,
Al VINP-VINN BZ&# A SR ABEAM 1/2*VDDA, GRIE B4 HERE &

© 2016-2021 HYCON Technology Corp
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& REFP-REFN(VREF) = 1/2*VDDA &,
Al VINP-VINN BZEE A SIEABEAR 0.9*VREF, SRIZEHRMER &

ADC Offset vs. Temperature ADC Gain vs. Temperature
600 5.00
200 VDD=3.3V, VDDA=2.4V,
500 L= N\ __— soo ADC VR: 1.2V,
o ADCLK=1Mhz, OSR: 32768,
< 400 S 2.00 ADC VIN=0.6%VR/(IA*Gain)
) - O 100
%300 & 0.00 ‘ ‘ . —
% 5 -1.00 ,7%?’4
> 200 VDD=3.3V, VDDA=2.4V, 5 -2.00 A4
=3.3V, =2.4V, X © .
100 +—ADCVR:1.2V _'A*Gafnzl*s © 300 —IA*Gain=1"1
. ADCLK=1Mhz, OSR: 32768 —IA*Gain=1*1 -g-gg —— IA*Gain=1"8
40 25 0 25 50 75 100 125 40 25 0 25 50 75 100 125
TA(C) TA(C)
Figure5.7-1 ADC Offset vs. Temperature Figure5.7-3 ADC Gain Drift vs. Temperature
ADC Offset vs. Temperature ADC Gain vs. Temperature
150 60.00
VDD=3.3V, VDDA=2.4V
- - : : Y —
100 | YDD=3.3V, VDDA=2.4V, 40.00 {A*Gain=1%1, ADC VR: 1.2V,
A*Gain=32*8, ADC VR: 1.2V T 2000 - _
g 50 1 = § 0.00 - ADCVIN=8.5*VR[(IA*9a'n) \
[} ~ R
g 0 / £ 2000 N \
= o .
g .50 = 40.00 \
/ & -60.00
100 T — \
-80.00 \
-150 -100.00
40 25 0 25 50 75 100 125 40 25 0 25 50 75 100 125
TA(C) TA(C)
Figure5.7-2 ADC Offset vs. Temperature Figure5.7-4 ADC Gain Drift vs. Temperature
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5.8 Internal Temperature Sensor

Typical values are at Ta=25°C, VDD3V = 3.0V, and VDDA=2.4V. Unless otherwise noted.

Sym. Parameter Test Conditions Min. | Typ. Max. | Unit
TCs Sensor temperature drift 172 uVv/°C
Absolute temperature o
KT scale OK -283 C
One point calibrate error . . o o o o
- ~ +
TCerr temperature Calibration at 25°C of -40°C~85°C +2 C
ADC TPS vs. Temperature
2.00
150
[S)
T~ 1.00
o
5 0.50
g 0.00 7%
€ 050
g -1.00 VDD=3.3V, VDDA=2.4V,
ﬁ ' ADC Gain=1, ADC VR: REFO-VSS,
-1.50 1—OSR:4096, Calibrate at20C.

-2.00
-40 -25 0 25 50 75 100 125

TA (C)

Figure5.8-1 ADC Temperature Sensor Error
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5.9 12-Bit Resistance Ladders

Typical values are at Ta=25°C and VDD3V = 3.0V. Unless otherwise noted.

Sym. | Parameter Test Conditions Min. | Typ. Max. Unit
Resolution Monotonic 12 Bit
Power Supply 2.4 VDDA V
Operation current 50 UA
Vous Output range Béfutput is between VR- and 0 VDDA Vv
Veees Positive reference 0 VDDA Vv
voltage range
Negative reference VRerp > VRerN
Vrern 0 VDDA Y
voltage range
12-Bit Resistance VDDA=2.4V 200 0
R ladders. 0.5V < DAO < VDDA-0.5V
oN output switch(DAOE VDDA=2.4V 10 0
switch resistance) 0.5V > DAO, DAO > VDDA-0.5V
Reference voltage
R switch(Vrefp switch Vrerp = 2.2V, Vrern = 0V, 15 30 0
Rsw resistance, Vrefn VDDA = 2.4V
switch resistance)
Rursos I(;ggel_rSB resistance 170 200 230 Q
. . VR+ = 2.4V, VR- = OV
INL Integral linearity error (After compensation) +3 LSB
Differential linearit VR+ = 2.4V, VR- = 0V
DNL error g (After compensation) 1 LSB
Eos Offset error VR+ = 2.4V, VR- = OV 1 LSB
12-Bit
Resistance (Vin Floating) VDD3V=3.3V,VDDA=2.4V 0.1 uA
Ladders.

08
0.7
06

@05

-

S04

o
£ 03

wl
0.2
0.1

12-bit Resistance/Unit Gain OPAMP, DNL

3

VDD=3.3V, VDDA=2.4V,

Vrefp - Vrefn = VDDA -VSS$

2

Error (LSB)

12-bit Resistance/Unit Gain OPAMP, INL

VDD=3.3V, VDDA=2.4V,
Vrefp - Vrefn = VDDA -VSS

Figure5.9-1 12-Bit Resistance DNL
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5.10 Rail-to-rail OPAMP Management System

Typical values are at Ta=25°C, VDD3V = 3.0V, and Cvicp=10uF. Unless otherwise noted.

Sym. Parameter Test Conditions Min. | Typ. Max. Unit
VDDA Power supply 2.4 3.6 V
Vour Output range 0 VDDA V
Vin Input common range 0 VDDA \Y
lopa OPAMP current 120 UA

VDDA = 3.0V, 1 mA
| Output current loading | 0.3V< Output voltage <VDDA-0.3V
OPALOAD (push or pull) VDDA = 2.4V, 05 mA
0.3V< Output voltage <VDDA-0.3V '
Cions Il\c/)lgt)j( output capacitor 1 nE
Loading R=10K, C=100pF,
SR Slew rate 0.3V togVDDA—O.3V b 0.6 V/us
UGB Unit gain bandwidth Loading C=100pF 1000 KHz
Vos Offset error Vin = 1.2V -5 +5 mV
DFD Digital filter delay VDDA = 3.0V 2 us
Csa Sample capacitor 10 pF
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5.11 LVD Comparator Management System

Typical values are at TA=25°C and VDD3V = 3.0V. Unless otherwise noted.

Sym. Parameter | Test Conditions Min. Typ. Max. Unit
Operation current, lvi2 gor 1 UA
Operation current, lvi» gor 10 UA
V12_BOR Reference Voltage 11 1.2 1.3 \%
V12_BOR Reference Voltage Temperature drift 50 PPM/°C
V12_BOR Reference Voltage to VDD3V Voltage drift +2 %IV
V12_BGR Reference Voltage 1.15 1.2 1.25 Y
V12_BGR Reference Voltage Temperature drift 50 PPM/°C
V12_BGR Reference Voltage to VDD3V Voltage drift +0.2 %IV
Compare reference voltage temperature drift, To = -40°C ~ 85 °C 50 ppm/°C
Detect Vppsy Voltage rang by user option, Vsys VLDS [3:0]=1111b 3.4
Detect Vppay Voltage rang by user option, Vsys VLDS [3:0]=1110b 3.3
Lvb Detect Vppay Voltage rang by user option, Vsys VLDS [3:0]=1101b 3.2
Detect Vppay Voltage rang by user option, Vsys VLDS [3:0]=1100b 3.1
Detect Vppay Voltage rang by user option, Vsys VLDS [3:0]=1011b 3.0
Detect Vppay voltage rang by user option, Vsys VLDS [3:0]=1010b 2.9
Detect Vppay Voltage rang by user option, Vsys VLDS [3:0]=1001b 2.8
Detect Vppay Voltage rang by user option, Vsys VLDS [3:0]=1000b 2.7
Detect Vppay Voltage rang by user option, Vsys VLDS [3:0]=0111b 2.6 Vv
Detect Vppay Voltage rang by user option, Vsys VLDS [3:0]=0110b 2.5
Detect Vppay Voltage rang by user option, Vsys VLDS [3:0]=0101b 2.4
Detect Vppzy Voltage rang by user option, Vsys VLDS [3:0]=0100b 2.3
Detect Vppay Voltage rang by user option, Vsys VLDS [3:0]=0011b 2.2
Detect Vppsy Voltage rang by user option, Vsys VLDS [3:0]=0010b 2.1
Detect Vppsy Voltage rang by user option, Vsys VLDS [3:0]=0001b 2.0
Detect Vppay Voltage rang by user option, Vsys VLDS [3:0]=0000b LVDIN
LVD : Low Voltage Detect
V12 vs. VDD3V
1.234
1.232 /
1.230
S 1228 //
i 1.226 P——
£ 1.224
2 1222 —
S 1.220 —_—
Lo — iz oo
1.214 : = )
2.0 2.2 3.0 3.6 3.8
VDD3V(V)
Figure5.11-1 V12 vs. VDD3V
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5.12 LCD System

Typical values are at Ta=25°C, VDD3V = 3.3V, and CviLcpo=10uF. Unless otherwise noted.

Sym. Parameter Test Conditions Min. Typ. Max. Unit
Operation Current
lL.co Charge Pump Mode W/O Panel 10 uA
VLCD Supply VLCD With Buffer 2.50 380 | V
Voltage Range
Model:
Data'=00_011B -5% 3.43 +5%
(After trim) Notel
Mode1: +10
Data'=00_011B -10% | 3.30 %
Mode2:
Data'=00_100B -5% 3.16 +5%
(After trim) Notel
Mode2: +10
Data'=00_100B -10% | 3.00 %
Mode3:
Embedded VDD3V = 2.4V | Data'=00_1018 5% | 2.93 | +5%
VLCD Charge Pump CVLCD = 10uF | (After trim) Noet v
Output Voltage Mode3: +10
. . 0,
@ VLCD Pin Data'=00_1018B -10% | 3.00 %
Mode4:
Data'=11_101B 5% 2.73 +5%
(After trim) Notel
Mode4: 0 +10
Data'=11_101B -10% | 2.80 %
Modeb5:
Data'=01_101B -5% 2.55 +5%
(After trim) NoteL
Mode5: +10
Data'=01_101B -10% 2.6 %
Output Impedance _ _
Zicn With LCD Buffer FLeo = LS _CK/32/9, VLCD = 3.16V 10 KQ
Datal Bit;: 0X41B10 [EN_Rshiftl, EN_Rshift0], 0X41B00 [VLCD2, VLCD1, VLCDO]
Notel :

After Trim : According to the factory calibration parameters of VLCD to calibrate VLCD, and need to
corresponding to the selected VLCD voltage. User can refer to the document “UG-HY16F3981_TC” to
know how to use that in detail.
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VLCD(Model) vs. VDD3V VLCD(Mode?2) vs. VDD3V
3.000 3.000
$ 2.000 \ $ 2.000 \\
5 1.000 5 1.000
> \ 2 oo \A
S 0.000 S 0. e ——
g-1000 \ g-1ooo
[a o L
g g
S -2.000 S -2.000
-3.000 -3.000
© WY M N A OO @~ O WY O © WY M N A O @~ O WY 0N
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Figure5.12-6 VLCD current vs. VDD3V
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6. ] EEHN

6.1 HY16F3981 &5 :ERIARHE

B | mmEs | BB | sEos | @% | MR
TERE! | #ERX | SWE | - = " | st
s | m: | MR | BE | AR
HY16F3981-D000 Die D 000 - - Green*
HY16F3981-L064 LQFP 64 L 064 - Tray 250 Green* MSL-3
HY16F3981-E028 SSOP 28 E 028 000 Tube 48 Green4 MSL-3
HY16F3981-E028| SSOP 28 E 028 000 |Tape & Reel| 2000 Green4 MSL-3

VREmB: BANARER AR - ERFELEI

HY16F3981-L064

e H L Ho I
ICHIRE  |CEEIEA]
EX : fREKHZ LQFP 64 5|MIF8E. NEmBEmE HY16F3981-L064.
E2FEZ D Tray B E - E NI ERRTERBIN  FEEEREEEERRS Tray.

3MSL:

BHESKTS IPC/JEDEC J-STD-020 BT 48 T 24T #E,
EmiOT - g - EiHRERESE IPC/IJEDEC J-STD-033 T2 %4,
4 Green (RoHS & no CI/Br):

HYCON E 7% Green Product - 75 RoHS 5S U KENZHE (Br<900ppm or
Cl<900ppm or (Br+Cl)<1500ppm)
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7. HERRTER

7.1 LQFP 7x7 64L(L064) {%4[E

7.1.1 Package Dimensions

NIRRT
se | 8=
TTTTTVITOON,

u

N

d =
GAUGE PLANE—] —

(o]
<| < SEATING PLANE _
o o\ |,
< L1
VARIATIONS (ALL DIMENSIONS SHOWN IN MM)
SYMBOLS | MIN. NOM. MAX.
A — — 1.60
A 0.05 — 0.15
A2 1.35 1.40 1.45
b 0.13 0.18 0.23
0.09 — 0.20
9,00 BSC
D1 7.00 BSC
0.40 BSC
9.00 BSC
E1 7.00 BSC
L 045 | 060 | 075
L1 1.00 REF
e o | 35 | 7
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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7.2 SSOP28(209mil) $HE[E
7.2.1 Package Dimensions

D

28

1ARARARRRARARA

(REEEEECELLLLEY I

\

SYMBOLS | MIN NOM MAX
A - - 2.00

A 0.05 -
A2 1.65 1.75 1.85
0.22 - 0.38
0.09 - 0.25
10.056 10.20 10.50
E1 5.00 5.30 5.60
7.65 7.80 7.90
0.55 0.75 0.95

0.65 BASIC
B° 0 4 8

Note:

1. All dimensions refer to JEDEC OUTLINE MO-150.

2. Do not include Mold Flash or Protrusions.
3. Unit: mm.
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7.2.2 Tape & Reel Information
7.2.2.1 Reel Dimensions

A o
W1
7.2.2.2 Carrier Tape Dimensions
DO P2
'
E |
F /)
W, \\ BO
|
/ /
e Koﬁ .
~—p1— AD
T
R0.30MAX
Reel . _ ,
) ) Carrier Tape Dimensions
SYMBOLS Dimensions
A w1 A0 BO KO PO P1 P2 E F DO w
Spec. 330 245 | 8.40 | 10.65| 2.40 | 4.00 |12.00| 2.00 | 1.75 [11.50 | 1.50 | 24.00
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

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

7.2.2.3 Pinl direction

oot}ooomoﬂooo{

nnoo,

JII

DS-HY16F3981-V07_TC
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8. 1EiFCEx
MU T it A S R BRI 5 - THRER R SR EA P TU A0 B R AR b fi e B ) -

RS EE SERE
Vo1 All INREETT
V02 P12 E028, PIN7 & PT7.2

P37~P38 Hri8E 3 Sleep / Idle / HAO Free Run(2M/4M/10M/16M)
Current vs. VDD3V

P30 Hig &R V12 vs. VDD3V
P31 ¥ri2[E 3 VLCD Current vs. VDD3V
V03 All TMIBRERUKNENE R RS
V05 All 1.%88% PT3.2/PT3.3 MIfIHY GPIO #EAINAE, MR IRE

AIO4/AIO5 $EEEINEE
21824 5.5 =& RPU 2GRS B1E M1 £ T ER)
3.3 5.9 Z & RLADDER 2#8#%E(ETIR)
4 f&4 12-bit Resistance Ladder 4818 [E B1E NNE 23 7155708
5.121F ADC #3E5[El(ADCLK & &7 ADCK)
6.121E ADC ENOB(RMS)&1 RMS noise Table &

V0o Al 1. #1% SSOP28 #E373E LCD HAEAUATSMR B R 38 22 m B &
SR BEAS LR
TBERIEES 12C THAEMME, 1EAE 12C THREAR ML

V07 All ¥rigs2AE Flash B9 F45 14

Hri8ERAR VLCD o3& B IE K 3Rt 5 B2 VLCD R /2

H1Z:7 8 VDDA Voltage 1~4 BOE 73255 AP

{EIEFEASEKEE, #i#IMNE EEPROM IS IR BEE

ShER EHIEERH, AR GND.

5. {E1F IR ERER, Thermistor 4285, Rf £%E&E[E A 100Kk,
73 EREEFH & 300k, REFO H#rig a5t ol U1 Switch FHEA AR S
F Al

6. {EIE LvD A#tE, WHIEIE LVDS Bz R 8.

7. ¥ PT3.2/PT3.3 BMUAY GPIO 2 FBIhEE, Mol T
TER BN EASELL B FAThAE

8. FTIBIEAS 12C IHAE

%ww&wm
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9. #TIZ Notel £ ADC Ez&f5 14 =80, sfH ADC =&AL
[ PRI

10.Timer B 53R B/ TBCLK {E1E% TBCK,
TMBCO/TMBC1/TMBC2 &1E%4 TBCO/TBC1/TBC2,
ENTMB fE1E% TBEN.

11.Timer B2 5 #2E R TBCLK 1B1E% TB2CK,
TMB2CO/TMB2C1/TMB2C2 {81E %
TB2CO/TB2C1/TB2C2, ENTMB2 {81E% TB2EN.

12. Timer C 75 $8E#Y ENTMC &% % TCEN.
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