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21-bit ENOB ZAADC, LCD Type 32-bit MCU & 128KB Flash

With AC Impedance Converter AFE
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=+
1. 45t
FEH EE
®  32-bit 1T Andes Core E801 1% e  HELb T {FEE/E VDDA: 2.4V ~ 3.6V
® i AndesSight C IDE BRBIBIEo& e  NEMEAE 24-bit  ADC
° Iﬂg =B VDD5V: 2.0V ~ 5.5V. ] ADC i}ﬁ x1~x4 Eﬂgﬁﬁﬁﬁ
o T/EEE-401085C B AERIEFEAIASS x8,x16,x32 FlSEHA
e  {EINFE(Typical@VDD5V=3.3V) : B BAZERRIHENTE 65nVrms (Gain=128)
B FHER  4.50A@LSRC=32KHz B RSERRGSE 15K sps
m REEER : 1.8uA m ERIEGHEABREREERR(TPS)
®  128KB Flash ROM o IS RBEIEESTE 16MHz
B Write/Erase ROBEAZREA : 100,000 X o INBERBENZE 32768Hz
B Write/Read/Erase HIR{EERE =2.0V ot NE RC BRRERIARE
| BEED
B REEH ISP A - B4 LS Flash AFEEIE 4.147MHz R 31.795MHz
B CPU#TRERERSIE 16MHz
® 38KB SRAM .
o AERCEZEREZRD[ERMEE 32KHz
° 16-bit Timer A, Timer B(M#H), Timer C, WDT .
. o EREEHR
®  16-bit PWM 28 KSR HIMINEE
B ARV OIFEEIZEEIR(VDDA)
o IFFEEI 12C/32-bit SPI/UART(MEE) WA TH o
B 12V HEESEERE(REFO)
o IFRREIRNIGE RTC BEEINE Ll o
®  ZINAELE#EE Comparator
o EiET2EORELAR IO
. B TIEINRERE AL
m BREZ24EEREUBRLAE
B 1% 15 B LVD B EEwAI(2.0V~4.0V)
B 5% 48 {E0]EIE LCD B E A AR
i - o TRIEMENMLAIR AFE Bl
®  4x44 - 8x40 LCD R =BEENH B [(WE 24-bit = ADC - T4l 12-bit DAC ~ 3 48
m 1/3-1/4-1/5-1/6 - 1/8Duty Rail-to-rail OPAM 5& 52
m  1/3 X 1/4 Bias #i% m  F{EE 517 (Electrochemical analysis)
B TERType BBEHH £ 2T 1E SR (Bioelectrical Impedance
B (9% Charge Pump TBEARES - TII2HH 6 B Analysis Module) - J)EESN T
‘ -AC waveform frequency: 122Hz~250KHz
VLCD fRE - 75I% 2.8V, 3.0V, 3.3V, 3.9V, “Impendence Range: 1K ~ 1MQ
45V K 5.0V -Phase detector: 0~90°
PRI . zﬁ\_gc (Fblflltser; %t?y?e“;l || Fe | e (biTtirxniL.) (b::\ilyh.) |n?:r;iie (corlr_1chseg) IQSE‘ZSZQSS Mode | Modue | Package
204 8bit x 4 UART x2 4x44
HY16F3913-L100 9-CH 128K 8K Y Y 48 * 16bit x 3 16bit x 2 32b|i£séSPI gxig Y Y Y LQFP100
244 8bit x 4 UART x2 4x34
HY16F3913-N088 5-CH 128K 8K Y Y 38 * 16bit x 3 16bit x 2 32b|i§:SPI gxgg Y Y Y QFN88

*. LCD pin shared 1/O
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2. SIkIBBER
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[75] [74] [73] [72] [72] [70] [ee] [ee] [e7] [ee] [e5] [e4] [63] [e2] [s1] [e0] [=°] [s8] [57] [56] [s6] [s4] [53] [s2] [ot]
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[ [ne SEGLUPT7.A| £
[8 |ais sec12PT72| &)
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0 sec1apT7.4| 2]
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2.2. HY16F3913 QFN88 5|HilEl
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E I ¢ g ¢
oPO2 o z 3 Z I  SECHPTE3

< ] O o o
AlB_1 SEG6/PT6.4
AI7_1 SEG10/PT7.0
Al6_1/REFO1 SEG1L/PT7.1
Al5_1 SEG12/PT7.2
Al4_1 SEG13/PT7.3
AI3_1 SEG14/PT7.4
A2 1 SEG15/PT7.5
AlL_1 SEG16/PT7.6

AlO_1 H Y 1 6 F3 9 1 3 SEG17/PT7.7
PT2.2 SEG18/PT8.0
PT2.1 SEG19/PT8.1
PT2.0 Q F N 8 8 SEG20/PT8.2

VDD15 SEG21/PT8.3
VLCD SEG22/PT8.4
VDD5V SEG23/PT8.5
VDDA SEG24/PT8.6
PT3.7/AI08 SEG25/PT8.7
PT3.6/REFO SEG26/PT9.0
PT3.5/A107 SEG27/PT9.1

PT3.4/AI06 SEG28/PT9.2
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21-bit ENOB XAADC, LCD Type 32-bit MCU & 128KB Flash HVCQ"
With AC ImEedance Converter AFE HYCON TECHNOLOGY

2.3. S|HIEZRATAER M

2.3.1. SIMER

“I” 2 Input ,“O” : Output, “A” : Analog, “S” : Smith triggers, “C” : CMOS I/O,“P” : Power Source,“/” : or ,“X” : Ignorable.

4/ SIK4RSS o it "
Sy p— 5= pe Py ThEE=R AR
PT3.3 110 SIC  |BREFHAMLSIH
1 2 INT3.3 I S SNERPETR INT3.3 B A 5| R
AlO5 110 A ADC = #E A SIH AIO5
PT3.2 110 SIC  |BA#FEA/ELSIR
2 3 INT3.2 I S SNERPETTR INT3.2 B A SR
AlO4 110 A ADC =5 A 51K AIO4
3 4 RST I D EBASIMIEEUAR) - TIMNE 10nF HIER
PT3.1 110 SIC  |BA#FEA/ELSIR
4 5 INT3.1 I S SNERPETTR INT3.1 S A SR
EDIO 110 D FA 3R B I (EDM) BB I A /B LS - RST=L IS B 1F
PT3.0 110 SIC  |BA#FEA/EGLSIR
5 6 INT3.0 I S ANERERETR INT3.0 & A 5 IR
ECK I/0 D F 8 8 50 @TL  (EDM)BSSEAR S | - RST=L RS TIE01E
PTL1.7 110 S/IC | BR#ZF®mAELSIH
INT1.7 I S ANERERETR INTL.7 8 A 5 1R
PWM3_2 o] C TimerB2, PWM3_2 &t 51H)
6 7 MOSI_2 o] C SPI BHEIRARS M MOSI_2(E et - EikEA)
RX2_ 2 I S EUART2 BZEWARS M RX2_2
TCI2_4 I S HiRtbR =R AR5 IM TCI2_4
SDA 4 110 S/C 12C BEIB4ARSIM SDA_4
PT1.6 110 S/IC | BR#ZF®mAELSIH
INT1.6 I S ANERERETR INT1.6 8 A 5 IR
PWM2_2 o] C TimerB2, PWM2_2 &t 515
7 8 MISO_2 [ S SPI BBIRARS I MISO_2(E e A - ke t)
TX2_2 o] C EUART2 B 34850 TX2_2
TCI1_4 I S HRtbR I AR5 IM TCI1_4
SCL_4 110 SIC  |I’C B ELRS M SCL_4
PT15 /0 SIC  |BREFHAMLSIH
INT1.5 I S SNEREPETR INTL.5 & A 5| R
° ° PWM1_2 ¢} c TimerB, PWM1_2 &ilti51#
CK_2 0 C SPI B HER S CK_2
© 2022 HYCON Technology Corp DS-HY16F3913-V01_TC
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21-bit ENOB XAADC, LCD Type 32-bit MCU & 128KB Flash HVCQ"
With AC Impedance Converter AFE HYCON TECHNOLOGY
I / SIS o i e
TS pp—— 5= e prye ThEE=R AR
RX_2 I S EUART & EWARSIH RX_2
TCI2_3 I S et BRI A RS IM) TCI12_3
SDA 3 110 S/C 1’C EHEIERSIM SDA_3
PT1.4 110 SIC  |BA#FEA/ELSIR
INT1.4 I S SNERPETTR INTL.4 B A SR
PWMO_2 0 C TimerB, PWMO_2 &t 515l
9 10 CS. 2 I S SPI @ ERES I CS_2
TX 2 0 C EUART B2 4R5(0 TX 2
TCI1_3 I S et B R AJRSIM) TCI1_3
SCL_3 110 S/IC  |I°’C B4 S5IM SCL_3
PTL1.3 110 SIC  |BA#FEA/ELSIR
INT1.3 I S SNERPETTR INTL.3 B A SR
PWM3_1 0 C TimerB2, PWM3_1 & 5|l
10 1 MOSI_1 o] (o} SPIBMEIRARS I MOSI_1(EH#Emd - @A)
RX2_1 I S EUART?2 B EUARS I RX2_1
TCI2_2 I S et B =R ARSI TCI2_2
SDA_2 110 S/C 12’C BHEIELRSIH SDA_2
PT1.2 110 SIC  |BA#FEA/ELSIR
INT1.2 I S SNERPETTR INTL.2 B A SR
PWM2_1 0 C TimerB2, PWM2_1 & 5|/l
1 12 MISO_1 I S SPI B EHRARS I MISO_1(EH#EA - e E)
TX2_1 0 C EUART2 BB 475 1M TX2_1
TCI1 2 I S et g =R ARSI TCl1_2
SCL_2 110 S/C 12C BEREEARS MW SCL_2
PT1.1 110 S/IC | BRgZF®mAELSIH
INT1.1 I S SNERERETR INTL.1 8 A 5 1R
PWM1_1 o] C TimerB, PWM1_1 &t 5|5
12 13 CK_ 1 0 (o} SPI @R ARSI CK_1
RX_1 I S EUART & EWARSIH RX_1
TCI2_1 I S HiRtbR =R AR5 IM TCI2_1
SDA 1 110 SIC  |I’C EHEIEASIM SDA_1
PT1.0 110 S/IC | BR#Z®mAELSIH
INT1.0 I S HMNEBCPETR INT1.0 BIA S|
13 14 PWMO_1 o] C TimerB, PWMO0_1 & 5|l
cs_1 [ S SPI BAERES I CS_1
TX_1 o c EUART @845 1M TX_1
© 2022 HYCON Technology Corp DS-HY16F3913-V01_TC
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21-bit ENOB XAADC, LCD Type 32-bit MCU & 128KB Flash HVCQ"
With AC Impedance Converter AFE HYCON TECHNOLOGY
I / SIS i
5= — ThEERR AR
LQFP100 | QFN8S BUfE =&
TCI1_1 I S iELb BRI A RS IM TCI1_1
SCL_1 110 S/C 12C BRI EARSIM SCL_1
PT10.7 110 SIC  |BA#FEA/ELSIR
H - SEG41 o A LCD Segment 41 i}
PT10.6 110 SIC  |BA#FEA/ELSIR
15 - SEG40 0 A LCD Segment 40 &t
TCI3_8 I S TimerB2 & AJR5IHI TCI3_8
PT10.5 110 SIC  |BA#FEA/ELSIR
10 - SEG39 o] A LCD Segment 39 &t}
PT10.4 110 SIC  |BA#FEA/EG LS
17 - SEG38 o] A LCD Segment 38 &t}
TCI3_7 [ s TimerB2 & RS I# TCI3_7
PT10.3 110 SIC |BA#FEA/ELSIR
18 0 SEG37 o] A LCD Segment 37 it}
PT10.2 110 SIC  |BA#FEA/EGLSIR
19 10 SEG36 o] A LCD Segment 36 &t}
PT10.1 110 SIC |EBREFwAMmESIH
20 H SEG35 o] A LCD Segment 35 &t
PT10.0 110 SIC |EBREFwAMmESIH
2t 1 SEG34 o] A LCD Segment 34 &t
PT9.7 110 SIC |BREFwAMmESIH
22 o SEG33 o] A LCD Segment 33 &t
PT9.6 110 SIC | BRAHFH ALK
2 20 SEG32 o A LCD Segment 32 i
PT9.5 110 SIC  |BAFEA/ELSIR
2 2 SEG31 o A LCD Segment 31 i
PT9.4 110 SIC  |BAFEA/ELSIR
2 22 SEG30 0 A LCD Segment 30 &j
PT9.3 110 SIC  |BA#FEA/EmLSIR
SEG29 o] A LCD Segment 29 it}
26 23 PWM3_7 o] C TimerB2, PWM3_7 & 51
MOSI_7 o] Cc SPI B EHRARS M MOSI_7(EHE - 7 EA)
RX2_7 I S EUART2 BZEWARS M RX2_7
PT9.2 110 SIC  |BA#FEA/GLSIR
27 24
SEG28 I S LCD Segment 28 #ith
© 2022 HYCON Technology Corp DS-HY16F3913-V01_TC
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21-bit ENOB XAADC, LCD Type 32-bit MCU & 128KB Flash HVCQ"
With AC Impedance Converter AFE HYCON TECHNOLOGY
4/ SIM4RSE s 1544 "
TS pp—— 5= e prye ThEE=R AR
PWM2_7 ¢} c TimerB2, PWM2_7 &5 [F
MISO_7 [ s SPI B BURARS I MISO_7(EHEA - {EikiEnt)
TX2_7 0 C EUART2 225475 1M TX2_7
TCI3_6 I S TimerB2 @ AJRS|M TCI3_6
PT9.1 110 SIC  |BA#FEA/ELSIR
SEG27 I S LCD Segment 27 i}
28 25 PWM1_7 o] C TimerB, PWM1_7 & H51#
CK_7 o] C SPI B EARSIM CK_7
RX_7 I S EUART @R EULARS B RX_7
PT9.0 110 SIC  |BA#FEA/ELSIR
SEG26 I S LCD Segment 26 #ilt}
PWMO_7 o] C TimerB, PWMO_1 i H 51§
29 26
CsS_ 7 I S SPI @ ERES I CS_1
TX 7 0 C EUART B2 4R5 (0 TX 1
TCI3_5 I S TimerB2 & AJR5IHI TCI3_5
PT8.7 110 SIC  |BA#FEA/ELSIR
30 27
SEG25 o] A LCD Segment 25 &t}
PT8.6 110 S/IC | BR#ZF®mAELSIH
o 28 SEG24 o] A LCD Segment 24 &t}
PT8.5 110 S/IC | BR#ZF®mAELSIH
% 2 SEG23 o] A LCD Segment 23 &t}
PT8.4 110 S/IC | BR#ZF®mAELSIH
33 30
SEG22 o] A LCD Segment 22 &t}
PT8.3 110 SIC |EBREFwWAMmESIH
SEG21 o] A LCD Segment 21 &t
34 31 PWM3_8 o] C TimerB2, PWM3_8 & 51
MOSI_8 0 c SPI B BB I MOSI_8(E ML - (EikEA)
RX2_8 I ] EUART2 EIZEWARS M RX2_8
PT8.2 110 SIC |EBREFwAMmESIH
SEG20 I S LCD Segment 20 &t
35 32 PWM2_8 0 C TimerB2, PWM2_8 &4, 5|l
MISO_8 [ s SPI B BB I MISO_8(EHEIA - ik t)
TX2_8 0 C EUART2 B 3825475 M TX2_8
PT8.1 /0 SIC  |BREFHAMLSIH
36 33 SEG19 I S LCD Segment 19 it
PWM1_8 ¢} c TimerB, PWM1_8 &ilti 5|l
© 2022 HYCON Technology Corp DS-HY16F3913-V01_TC
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21-bit ENOB XAADC, LCD Type 32-bit MCU & 128KB Flash HVCQ"
With AC Impedance Converter AFE HYCON TECHNOLOGY
4/ SIM4RSE o 1544 -
TS pp—— 5= e prye ThEE=R AR
CK_8 0 C SPI @R AR5 M CK_8
RX_8 I S EUART & EWARSIH RX_8
PT8.0 110 SIC  |BA#FEA/ELSIR
SEG18 I S LCD Segment 18 #ilt}
37 34 PWMO_8 o] C TimerB, PWMO_8 & 51§
Cs 8 I S SPI N fERESIMI CS_8
TX_8 o] C EUART B 3% 4R S| TX_8
PT7.7 110 SIC  |BA#FEA/ELSIR
SEG17 o A LCD Segment 17 &}
38 35 PWM3_6 o] C TimerB2, PWM3_6 & 515
MOSI_6 o) C SPI B BB M MOSI_6(EME S - ki)
RX2_6 I S EUART2 B ZEWARS M RX2_6
PT7.6 110 SIC  |BA#FEA/ELSIR
SEG16 I S LCD Segment 16 it}
PWM2_6 o] C TimerB2, PWM2_6 & 51H)
% % MISO_6 I S SPIBEIRARS I MISO_6(EHEA - e d)
TX2_6 o] C EUART2 B2 4R5IH TX2_6
TCI3 4 I S TimerB2 & AJR5IHI TCI3_4
PT7.5 110 S/IC | BR#ZF®mAELSIH
SEG15 o] A LCD Segment 15 &t}
40 37 PWM1_6 o] C TimerB, PWM1_6 &t 5|5
CK_6 o) c SPI B EERS I CK_6
RC_6 I S EUART BHUZUWAR S RX_6
PT7.4 110 S/IC | BR#ZF®mA/ELSIH
SEG14 o] A LCD Segment 14 &t}
PWMO_6 0 C TimerB, PWMO_6 i 51/l
41 38
CS_6 o] C SPI EHSERSIM CS_6
TX_6 I S EUART B4R 5IM TX 6
TCI3_3 [ S TimerB2 & AJR3IM TCI3_3
PT7.3 110 S/IC | BR#ZF®mAELSIH
42 39
SEG13 o] A LCD Segment 13 &t}
PT7.2 /0 SIC  |BREFHAMLSIH
43 40
SEG12 0 A LCD Segment 12 #jit}
PT7.1 /0 SIC  |BREFHAMLSIH
44 41
SEG11 o] A LCD Segment 11 @it
45 42 PT7.0 110 S/IC | BREFmAmLSIH
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HY16F3913

21-bit ENOB XAADC, LCD Type 32-bit MCU & 128KB Flash HVCQ"
With AC Impedance Converter AFE HYCON TECHNOLOGY
I / SIS i
5= — ThEERR AR
LQFP100 | QFN8S BUfE =&
SEG10 0 A LCD Segment 10 &j it}
PT6.7 110 SIC  |BA#FEA/ELSIR
% SEG9 o] A LCD Segment 9 &t
PT6.6 110 SIC  |BA#FEA/ELSIR
o SEGS8 o] A LCD Segment 8 &t
PT6.5 110 SIC  |BA#FEA/ELSIR
*® SEG7 o A LCD Segment 7 &
PT6.4 110 SIC  |BA#FEA/EG LS
49 43
SEG6 o] A LCD Segment 6 it}
PT6.3 110 SIC  |BA#FEA/ELSIR
SEG5 o] A LCD Segment 5 it}
50 44 PWM3_5 o] C TimerB2, PWM3_5 @it 51 H)
MOSI_5 0 (o} SPI @ EIEARS I MOSI_5(EHE L - HEEmA)
RX2_5 I S EUART2 BZEWARS M RX2_5
PT6.2 110 SIC  |BA#FEA/EGLSIR
SEG4 o] A LCD Segment 4 it}
PWM2_5 o] C TimerB2, PWM2_5 &t 515
> MISO_5 [ S SPI BBIRARS I MISO_5(EHEA - ke t)
TX2_5 0 (o} EUART2 BB 4R5 1M TX2_5
TCI3 2 I S TimerB2 B AJRSIM TCI3_2
PT6.1 110 SIC |EBREFwAMmESIH
SEG3 o] A LCD Segment 3 &t
52 - PWM1_5 o] C TimerB, PWM1_5 &£ 5|5
CK_5 0 C SPI @RS 5M CK_5
RX_5 I ] EUART @EZEIARS I RX_5
PT6.0 110 SIC |EBREFwAMmESIH
SEG2 o] A LCD Segment 2 &t
PWMO_5 o] C TimerB, PWMO_5 i 51§
> CS 5 I ] SPI B ERESIM CS_5
TX_5 o] c EUART B82S M TX 5
TCI3_1 I S TimerB2 & AJRS M TCI3_1
PT13.7 /0 SIC  |BREFHAMLSIH
54 45 SEG43 0 A LCD Segment 43 #iH
cowm7 ¢} A LCD Common 7 it
PT13.6 110 SIC  |BAFEA/ELSIR
% “° SEG42 o A LCD Segment 42 &t
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HY16F3913

21-bit ENOB XAADC, LCD Type 32-bit MCU & 128KB Flash HVCQ"
With AC Impedance Converter AFE HYCON TECHNOLOGY
I / SIS 5 i .
5= — ThEE=R AR
LQFP100 | QFN8S BUfE =&
COM6 ¢} A LCD Common 6 i
PT13.5 110 SIC  |BA#FEA/ELSIR
56 47 SEG1 o) A LCD Segment 1 8t
COM5 o] A LCD Common 5 &itt}
PT13.4 110 SIC  |BA#FEA/ELSIR
57 48 SEGO o) A LCD Segment 0 8
COM4 ) A LCD Common 4 &
PT13.3 110 SIC  |BA#FEA/ELSIR
58 49
COM3 o] A LCD Common 3 &t}
PT13.2 110 SIC  |BA#FEA/EG LS
59 50
COM2 o] A LCD Common 2 #itH
PT13.1 110 SIC |BA#FEA/ELSIR
% > com1 o] A LCD Common 1 %t
PT13.0 110 SIC  |BA#FEA/EGLSIR
o > COMO o] A LCD Common 0 #it
PT2.7 110 SIC |BREFwWAMmESIH
HS_XOUT A A HNEBRERERE 2~16MHz B 5|
INT2.7 [ S SMNEBCPETR INT2.7 BIA S|
PWM3_4 o] C TimerB2, PWM3_4 8 515
°2 > MOSI_4 o] C SPI BHEIRARS I MOSI_4(EEEH - e A)
RX2_4 I S EUART2 & EWARSIH RX2_4
TCI2_8 I S HIRLLER R ARSI TCI2_8
SDA 8 110 SIC  |I’C BHEIBRSIM SDA_8
PT2.6 110 SIC |EBREFwAMmESIH
HS_XIN A A NS R EE 2~16MHz B A S|
INT2.6 I S SMNEBCPETIR INT2.6 BIA S|
PWM2_4 o] C TimerB2, PWM2_4 & 515
® > MISO_4 I S SPI EBAEIBESIH MISO_4(EME A - e L)
TX2_4 o] C EUART2 BEEAR5IH TX2_4
TCl1_8 I S HIRLLERZBRM ARSI TCI1_8
SCL_8 110 SIC  |I’C BAFFERSIM SCL_8
PT2.5 /0 SIC  |BREFHAMLSIH
LS_XIN A A NERME R EB 2 32768Hz & 5|
64 55 INT2.5 I S SNERPETIR INT2.5 8 A 5 1R
PWM1_4 c TimerB, PWM1_4 & 5|
CK_4 o] C SPI A ERS I CK_4
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HY16F3913

21-bit ENOB XAADC, LCD Type 32-bit MCU & 128KB Flash HVCQ"
With AC Impedance Converter AFE HYCON TECHNOLOGY
HEE | SIMRSE o i -
TS pp—— 5= e prye ThEE=R AR
RX_4 I S EUART ELEWARSH RX_4
TCI2_7 I S et E=RE ARSI TCI12_7
SDA 7 110 S/C 1’C EHEIERSIM SDA_7
PT2.4 110 SIC  |BA#FEA/ELSIR
LS_XOuT A A SNERE IR BB 2 32768Hz BIA S|
INT2.4 I S SNERPETTR INT2.4 B A SR
PWMO_4 o] C TimerB2, PWMO_4 & 51
65 56
CS 4 o c SPI B EEEES M CS_4
TX_4 0 C EUART @450 TX 4
TCI1_8 I S et B =R ARSI TCI1_7
SCL_7 110 S/IC 12C BB ARSIM SCL_7
66 59 VDDA1 110 P AFE & B BRE A/ LiE - FIME 1~10uF HIiES
VSS1 I P AFE =1t 1% 5 | Bl
67 60
VSSA1 I P AFE 18 LB 3 i 5 | B
68 61 VvDD1 I P AFE R TFERERHASIH - FIME 10uF HIES
69 62 SCL1 110 SIC  |AFE # I°C BafFs#E4R5IM SCL1
SDA1 110 SIC  |AFE i I°C RSB 5IM SDAL
" o IRQ* o] Cc AFE [ ADC SFEfR A & 1 (1B FRE1E)
72 64 OPO A P AFE i OPAMP2 #A 258 i il OPO
73 65 Al10 1 I A AFE [ ADC &5 A5 |1# Al120_1
Al9 1 I A AFE [ ADC &5 A5 M AI9_1
74 66 CLKOUT 0 c AFE fIAER RC BEBRIBE L
IRQ o} © AFE [ ADC o Ef ik 858
75 67 OPO2 A P AFE #J OPAMP3 R&E#i il OPO2
76 68 Alg_1 I A AFE By ADC =58 A S I# AI8_1
77 69 Al7_1 I A AFE B ADC 15t A S| Al7_1
78 75 All_1 I A AFE [ ADC 1E#E8 A5 IM AI1_1
Al6_1 I A AFE B9 ADC &5t A S| H Al6_1
" 0 REFO1 110 P AFE B 2EEE 1.2V BHS5IH - FIME 0.1uF HIESR
80 73 Al3_1 I A AFE B9 ADC &5t A SIH AI3_1
81 71 Al5_1 I A AFE B9 ADC &8 A S| ] AI5_1
83 72 Al4 1 I A AFE [ ADC 1E#E8 A5 |M Al4_1
84 74 Al2_1 I A AFE [ ADC 1E#E8 A5 1M AI2_1
85 76 Al0_1 I A AFE [ ADC 1E#E8 A5} AI0_1
86 57 PT2.3 /0 SIC | BRAHFH ALK
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HY16F3913

21-bit ENOB XAADC, LCD Type 32-bit MCU & 128KB Flash HVCQ"
With AC Impedance Converter AFE HYCON TECHNOLOGY
I / SIS o i e
TS pp—— 5= e prye ThEE=R AR
INT2.3 I S SNERPETIR INT2.3 B A 5| R
LVDOO 0 C EEBELLEEE LVDO ARESH 1 51§
PWM3_3 0 C TimerB2, PWM3_3 &, 5|fl
MOSI_3 0 C SPI BAEUEASIH MOSI_3(EHE L - HIEIA)
RX2_3 I S EUART?2 EAEINARSIM RX2_3
TCI2_6 I S iELC BRI AJRSIH TCI2_6
SDA 6 110 S/C 1’C EHEIERSIK SDA_6
PT2.2 110 SIC  |BA#FEA/ELSIR
INT2.2 I S SNERPETTR INT2.2 B A SR
PWM2_3 0 C TimerB2, PWM2_3 &4, 5|l
87 77 MISO_3 I S SPI B EUIRARS I MISO_3(EHE A - R L)
TX2_3 o] C EUART?2 B 247510 TX2_3
TCI1_6 I S et B R AJRSIM) TCI1_6
SCL_6 110 S/IC  |I°’C B4 51 SCL_6
PT2.1 110 SIC  |BA#FEA/ELSIR
INT2.1 I S SNERRETTR INT2.1 B A SR
PWM1_3 0 C TimerB, PWM1_3 &iH 5|5
78 CK_3 0 C SPI @R AR5 CK_3
RX_3 I S EUART & EW ARSI RX_3
TCI2_5 I S et g =R AJRSIM TCI2_5
SDA_5 110 SIC  |I’C BREEAR5IM SDA_5
PT2.0 110 SIC  |BA#FEA/ELSIR
INT2.0 I S NERPETTR INT2.0 B A SR
PWMO_3 0 C TimerB2, PWMO_3 i 5|l
79 Cs 3 o c SPI N ERESIMI CS_3
TX_3 o] C EUART B 3% 4R 51 TX 3
TCI1 5 I S et g =R AJRSIM TCI1_5
SCL_5 110 S/IC  |I°’C B4 SIM SCL_5
88 80 VDD15 I P mAMNEREREESIK, FIMNEOLIUF HIMER
89 81 VLCD /o] P LCD BB ERHL/LCD ERMA - FIE 10uF HitWES
90 82 VDD5V I P A LEERERBASIK - FIME 0.1UF HitBRES
VSS [ P EdEas St |l
91 1
VSSA [ P BT EC % 5 |
92 83 VDDA 110 P REBERIRE A/ LG - BIME 1~10uF HIHMER
93 - AlOO I A ADC #5585 A 5| AIO0
94 - AlO1 I A ADC = ## A SIKI AIO1
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21-bit ENOB XAADC, LCD Type 32-bit MCU & 128KB Flash HVCQ"
With AC Impedance Converter AFE HYCON TECHNOLOGY
4/ SIM4RSE o 1544 "
TS pp—— 5= e prye ThEE=R AR
95 - AlO2 I A ADC = #E A S| AIO2
96 - AlO3 I A ADC =5 A SIHI AIO3
PT3.7 110 SIC  |BA#FEA/ELSIR
INT3.7 I S SNERPETTR INT3.7 B A SR
97 84
LVDIN I A RSB BRLE B =5 SR Em A S LVDIN
AlO8 I A ADC =5t A 51K AIO8
PT3.6 110 SIC  |BA#FEA/ELSIR
98 85 INT3.6 I S HNERPETTR INT3.6 BA SR
REFO 110 P RS ESE 1.2V BHSIK - FIME 0.1uF HIhER
PT3.5 110 SIC  |BA#FEA/EG LS
99 86 INT3.5 I S ANERERETR INT3.5 & A 5 IR
AlO7 110 A ADC 1558 A 5|} AIO7
PT3.4 110 SIC |BA#FEA/ELSIR
100 87 INT3.4 I S ANERERETR INT3.4 8 A 5| FD
AlO6 110 A ADC 1558 A 5| # AIO6
71882 | 58&88 NC - - ZER - FERRRS ZERERN T

& 2-1 5IMER K SIHIThBE i
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21-bit ENOB XAADC, LCD Type 32-bit MCU & 128KB Flash HVCQ"
With AC ImEedance Converter AFE HYCON TECHNOLOGY

2.4. S|I#E R IhEE K& A INEEE TR

Function INT GPIO | Timer C Capture | Special Function SPI I’°C |UART| Analog Timer B/B2 PWM
Output Priority || /P 1P 1P 0 1 2 3 4 5
PT1.0 INTLO| DIO TCI1 1 CS_1 |scL 1| Tx 1 PWMO_1
PT1.1 INTL.1| DIO TCI2. 1 CK 1 [SDA 1| Rx 1 PWM1_1
PT1.2 INT1.2| DIO TCI1 2 MISO 1|scL_2|Tx2_1 PWM2_1
PT1.3 INT1.3| DIO TCI2 2 MOSI_1|SDA 2|Rx2_1 PWM3_1
PT1.4 INTL4| DIO TCl1_3 CS 2 |scL 3| Tx 2 PWMO_2
PT1.5 INTL5| DIO TCI2_3 CK_2 |SDA 3| Rx 2 PWM1_2
PT1.6 INT1.6| DIO TCI1 4 MISO_2|SCL_4|Tx2_2 PWM2_2
PT1.7 INTL.7| DIO TCI2 4 MOSI_2|SDA 4|Rx2_2 PWM3_2
PT2.0 INT2.0| DIO TCI1 5 CcS 3 [scL 5| Tx 3 PWMO_3
PT2.1 INT2.1| DIO TCI2 5 CK_3 |SDA 5| Rx 3 PWM1_3
PT2.2 INT2.2| DIO TCI1_6 MISO_3|SCL_6|Tx2_3 PWM2_3
PT2.3 INT2.3| DIO TCI2_6 LvDOO MOSI_3|SDA_6|Rx2_3 PWM3_3
PT2.4 INT2.4| DIO TCl1_7 LS_XOUT CS 4 |scL 7| Tx 4 PWMO_4
PT2.5 INT2.5| DIO TCI2_7 LS XIN CK 4 |SDA 7| Rx 4 PWM1_4
PT2.6 INT2.6] DIO TCl1 8 HS_XIN MISO_4|scL_8|Tx2_4 PWM2_4
PT2.7 INT2.7| DIO TCI2_8 HS_XOUT MOSI_4|SDA_8|Rx2_4 PWM3_4
PT3.0 INT3.0| DIO ECK
PT3.1 INT3.1| DIO EDIO
PT3.2 INT3.2| DIOAI AlO4
PT3.3 INT3.3| DIOAI AlO5
PT3.4 INT3.4| DIOAI AlO6
PT3.5 INT3.5| DIOAI AlO7
PT3.6 INT3.6 | DIOAIO REFO
PT3.7 INT3.7 | DIOAI AIO8/LVDIN
AIOO Al AIOO0
AlO1 Al AlO1
AlO2 Al AlO2
AlIO3 Al AlO3
PT13.0 DIOAO COM O
PT13.1 DIOAO COM 1
PT13.2 DIOAO COM 2
PT13.3 DIOAO COM 3
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21-bit ENOB XAADC, LCD Type 32-bit MCU & 128KB Flash HVCQ"
With AC Impedance Converter AFE HYCON TECHNOLOGY
Function INT GPIO | Timer C Capture | Special Function SPI I’°C |UART| Analog Timer B/B2 PWM
Output Priority || I/P 1P 1P 0 1 2 3 4 5
PT13.4 DIOAO COM 4/SEG 0
PT13.5 DIOAO COM 5/SEG 1
PT13.6 DIOAO COM 6/SEG 42
PT13.7 DIOAO COM 7/SEG 43
PT6.0 DIOAO TCI3_1 SEG 2 CS_5 Tx_5 PWMO_5
PT6.1 DIOAO SEG 3 CK_5 Rx_5 PWM1_5
PT6.2 DIOAO TCI3_2 SEG 4 MISO_5 Tx2_5 PWM2_5
PT6.3 DIOAO SEG 5 MOSI_5 Rx2_5 PWM3_5
PT6.4 DIOAO SEG 6
PT6.5 DIOAO SEG 7
PT6.6 DIOAO SEG 8
PT6.7 DIOAO SEG 9
PT7.0 DIOAO SEG 10
PT7.1 DIOAO SEG 11
PT7.2 DIOAO SEG 12
PT7.3 DIOAO SEG 13
PT7.4 DIOAO TCI3_3 SEG 14 CS_6 Tx_6 PWMO_6
PT7.5 DIOAO SEG 15 CK_6 Rx_6 PWM1_6
PT7.6 DIOAO TCI3_4 SEG 16 MISO_6 Tx2_6 PWM2_6
PT7.7 DIOAO SEG 17 MOSI_6 Rx2_6 PWM3_6
PT8.0 DIOAO SEG 18 Cs 8 Tx_8 PWMO_8
PT8.1 DIOAO SEG 19 CK_8 Rx_8 PWM1_8
PT8.2 DIOAO SEG 20 MISO_8 Tx2_8 PWM2_8
PT8.3 DIOAO SEG 21 MOSI_8 Rx2_8 PWM3_8
PT8.4 DIOAO SEG 22
PT8.5 DIOAO SEG 23
PT8.6 DIOAO SEG 24
PT8.7 DIOAO SEG 25
PT9.0 DIOAO TCI3_5 SEG 26 CS_7 Tx_7 PWMO_7
PT9.1 DIOAO SEG 27 CK_7 Rx_7 PWM1_7
PT9.2 DIOAO TCI3_6 SEG 28 MISO_7 Tx2_7 PWM2_7
PT9.3 DIOAO SEG 29 MOSI_7 Rx2_7 PWM3_7
PT9.4 DIOAO SEG 30
PT9.5 DIOAO SEG 31
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21-bit ENOB ZAADC, LCD Type 32-bit MCU & 128KB Flash HVC\"}"
With AC Impedance Converter AFE HYCON TECHNOLOGY
Function INT GPIO | Timer C Capture | Special Function SPI I’°C |UART| Analog Timer B/B2 PWM

Output Priority || I/P 1P 1P 0 1 2 3 4 5

PT9.6 DIOAO SEG 32

PT9.7 DIOAO SEG 33

PT10.0 DIOAO SEG 34

PT10.1 DIOAO SEG 35

PT10.2 DIOAO SEG 36

PT10.3 DIOAO SEG 37

PT10.4 DIOAO TCI3_7 SEG 38

PT10.5 DIOAO SEG 39

PT10.6 DIOAO TCI3_8 SEG 40

PT10.7 DIOAO SEG 41

=

% 2-2 SIMERThEE R B STt
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21-bit ENOB XAADC, LCD Type 32-bit MCU & 128KB Flash HVCQ"
With AC Impedance Converter AFE HYCON TECHNOLOGY

2.5. HEREZEXHME

2.5.1. LQFP R REEAR

\ & ‘XXXX —>  #iFELogo + £EBBIS

HY16F3913 | —» EMm#&M:HY16F3913
XXXXXX =

Q —>  EmiR

»

PIN 1 MARK

2.5.2. QFN SH#ERZEEHE

\ & \XXXX —>»  #iEELogo + EEF AN

HY16F3913 — » Em&MEHY16F3913
XXXXXX
{ J

!

—>  EmiR

LASER MARK for PIN 1
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21-bit ENOB ZAADC, LCD Type 32-bit MCU & 128KB Flash HVC\} N
With AC ImEedance Converter AFE HYCON TECHNOLOGY

3. ERER

3.1. HCT M {EEREI

XBIA Module 8B B R 2 A B RIFE G AR R RHR I E O
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21-bit ENOB ZAADC, LCD Type 32-bit MCU & 128KB Flash

HYGON

With AC ImEedance Converter AFE HYCON TECHNOLOGY

4. THeewfit

4.1. AEMEE

-

\
UART X2 32-bit SPI 12C
Hardware TlmerNB/C
RTC Clock System TimerB2
4CH PWM
Debug
S??ITABM Module
(OCD)
Andes E801
32-bit MCU
128KB Power
Flash Management
Temperature
Watch Dog POR, LVD, Sensor
Timer BOR1, BOR2 (TPS)
Low Noise Sigma-Delta Low Voltage
PGA 24-bit ADC Comparator
4X44~8x40 AC Impedance Hardware
LCD Converter In-System
Controller AFE Programming
/
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21-bit ENOB ZAADC, LCD Type 32-bit MCU & 128KB Flash

HYGON

With AC ImEedance Converter AFE HYCON TECHNOLOGY

4.2. PREBRZOHGIEE

2-wire Debug Port

EDM

32-bit E801 Core

Boot ROM
Flash ROM Ins;reutgﬂon LoaS/nSi,ttore ; SRAM
Bus Interface Unit
' < APB
Digital Analog Sensor Communication
IP IP IP IP
Bl4-2 PREEIZOFIEER
4.3. MHEINZIEE
- ot
DS-HY16F3913 HY16F3913 £ 5IRIEE
UG-HY16F3913 HY16F3913 %5 F =+
APD-HY16F39IDEOxx HY16F3913 %5l C MEEFH
APD-HY16F39IDEOxx HY16F3913 %3 IP FHRIAE
APD-HY16IDE030 AndeSight_ RDS_V3xx IDE 838 {F AiRABE
APD-HY16F39IDEOxx HY16F3913 %5%|FHE T EigiEFHmREE
APD-HY16IDE006 HY16 %75 Eifzs g ieF HRARE
APD-HYIDE020 HY10000-WK09 E&5AVEE 1 i2FEFHRARE
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21-bit ENOB ZAADC, LCD Type 32-bit MCU & 128KB Flash

W

ith AC Impedance Converter AFE

HYGON

4.4, EIEZRGHELS
1
ENOHS 0
L HsxT
2-16MHZER 1) Mz [ HSXT
HS CK Mcucks ENMCD
ENHAO —» HsrC v MCCK CPU
HAO[1:0] —4.147Mhz/ 0 E——
HAOTR[GZO]_)31'795MHZ 1 24811 ]
A o
ENOLS APB
CKLS
LSXT
32.768KH2%D_ 32 768KHZLESXT 1
LSRC | —=———"°
32KHz LSRC
RTCKS[1:0] ADCDI2:0]
Pre-scale |ADC
Pre-scale RTCK‘ RTC HS_CK—]pisable,2,4,8,16,32, ADC
64,128
ENWDT
spicks ENSD  SPCD[2:0] v
+ Pre-scale |WDC|
HSXT>—o Pre-scale | gpck LSRC — 256 » WDT
1,2,4, » SPI
—1 ~2048 TAiKS
[2CCKS 12CEn  CRG[7:0] 5:32';“:: 0 — Tack
v - _; Preészcae » Timer A
HSX 0 Pre-scale IZCC' 1’c -3
1
TBCKS
TUCKS ENUD UACD[3:0] _ TBCDILO]
Disable—{ 0 Timer B
Y HS_CK— y TBCK
0 Pre-scale | URCK UART | % P;ezszzle >
1 1,2,4,~128 —3 Timer C
TU2CKS ENU2D UA2CD[3:0] TB2LKS TB2CD[L:0]
REHEH? 0 Disable— 0
2 Pre-scale |UR2CK HS CK—1 Pre-scale |TB2CK] _..
I 1.2.4.~128 » UART2 2 1248 » Timer B2
s
I0CKS " 1ocD[3:0] Li’js LCDE LCDO
HS_CK—0 Pre-scale | IOCK | 0 LCK |
. 124 -16384 GPIO im Pre-scale LCD
HS_CK—1)

HYCON TECHNOLOGY

[l 4-3 RE RS 1EE
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HY16F3913
21-bit ENOB ZAADC, LCD Type 32-bit MCU & 128KB Flash HVCQ"

With AC ImEedance Converter AFE HYCON TECHNOLOGY
45. BRAFKREE

4.5.1. MCU-ZBR &4

1~ 10uF 1~ 10uF
S K
VDD5V VLCD
(] { ]
LCD_CLK ——

EN_LCD_CP
LCDV[2:0] —l
-

VDD15
Lcll:;fr:?ge Regulator —
0.1~
T0.47UF

ENBGR[0]—> VDDA
ENV A[o]—> VDDA LDO i
VD AS[HH_, (2.4/2.6/2.9/3.2) 1~10uF
BGR -
: EN_REFO
VDDA REFO
ACMSJ[0] EN_REFO ]1
0.1~
ADC common 1 Y ACMS[0] T0.47uF
voltage 0 S =

PT3AIE6

DTVS_S

REFO_|

El4-4 MCU-EBRZ AR HEE

4.5.2. RifbEMEALELE R In- iR R RIS

VDDL LDOM[1:0]
Highlmpedance—00
ENLDO VDD1-{01
VDD1 >
Regulator <1.5mA
LDOC[2:0] j\
2.4V— 000 VDDAX
26v—4001 [T vDD1
VDD1 2.9v— 010 T
VDD1 33V-011 | | ENgGR — i BANMGAD g oy
3.6V—{ 100 reference |BGR LDOPLL
1-10uF 4.0V-{101 | {ENBRCH —» Voltage =
u 45V 110
5.0V— 111
VSS1 VDDA1 VCM
— ADC common %
L voltage -
== V12  ENACM B 1
ENV12
\
ADCVR+orVR- [©
Viz 1 {ﬁ
[Bl4-5 AFE-EBR A M HEE S 1EE
© 2022 HYCON Technology Corp DS-HY16F3913-V01_TC

www.hycontek.com page26


http://www.hycontek.com/

HY16F3913

21-bit ENOB XAADC, LCD Type 32-bit MCU & 128KB Flash HVCQ"
With AC ImEedance Converter AFE HYCON TECHNOLOGY

4.6. 24-bit ZAADC #EE&

4.6.1. MCU-24-bit ZAADC #H5&

Il‘\IP
AIOO0 >{ 0000
AIO1 >| 0001
AIO2 >| 0010
AIO3>| 0011
REFO_| | 0100
VDD5V/10 | 0101
TSPO | 0110
TSP1 | 0111 INP DCSET[3:0] ADGN][1:0]
VDDA>| 1000 ~_ADCLK
1001 — R CFRST
. ENAD —
INX[L:0] —=naD OSR
[ AI05>! 1010 ADFDR o —
1100 S ADGN x1,2,4
0 © i 32bit
[_Ai08>) 1101 5= 2 order XAAD 1bit C_OmE / ADCOJ[31:0]
VSS | 1110 a% Filter
o2 < VREF x 0.5,1
S VRSHR
AlIO1 >{ 0001 ®
AlIO2 >{ 0010 REFP REFN
AIO3 > 0011
REFO_| | o100
VSS > o101 VRPS[l:O]—m s = g8 8 2 d VRNS[1:0]
TSNO | o110 INN
VIIAIIA|l=D AlfA by
TSN1 |o111 ol |[r||m VP
I: pllo]|lo]lo SII9]19|lo
VDDA > 1000 all2 a2 s{|3||5||I_
AIOS5 > 1010
AlO6 >{ 1011
AIO7 > 1100
AlO8 >{ 1101
INN
[El4-6 MCU-24-bit TAADCH I /5 1EEl
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4.6.2. 3ZAPA N E R HELERTIR-24-bit ZAADC #BiEE

VDDA
ENAD1[0]
. ADC_CK CMFR
INP[3:0] — ]: CMFR
~ Fmmmmm oo Lo - OSR[3:0]
VSSAL | 0000 ! | < OSRM
DCSET[3:0] |
OP20 >| 0001 |
[op20>> - | VREGN[0] |
E‘i oot | — ADGN[2:0] !
|
I —— ENTPS[0] } 24bit
VDD1/10 |0100 } TPSCHI0] ‘]_ it| Comb ADCR
V12 1 |o101 INH INX[L:0] } f } Filter?? H/M/L
[VDDAL> 0110 Si+! !
[CoPo> o111 INN[3:0] 3 FE] ZAAD \
|
[CAI0_1>{ 1000 VSSAL W B0 ! |
[CAI2_1>{ 1001 op10 |ooo1 ’ \ Sl:xYa,xY2,x1,x2,%4,%8,x16 }
[CAl4_1>{ 1010 150 looto PN - | ! 5 ADCIF
[CAl6_1{1011 51 looit zZ| Lﬂ::j | Interrupt
[LAl8_1>1100 DACO |0100 Sl + VRXLx% - !
[CAl9_1741101 vi2_1 |o101 } !
[Cop3o> 1110 0110 } }
[CoPo23y 1111 0111 SN e {] ]
L—" [CoP6> 1000 VR+ VR- 17
[CAIL_12{ 1001 INL VR[O] [
[CAI3_1>( 1010 VRH[L:0] VRL[1:0]
[CAI5_1> 1011
A6 > 1100 [ VDDAL} 00 vslsA 00
CA7_1 1101 [CAi6_1>j01 [AI5_1) 01
CAi0_1>{1110 [Aie_t510 [Ate_1y 10
viz_1 |11
RN % = Vvi2_1 11

[Bl4-7 AFE-24-bit X AADCHAEE H1EE

4.7. {REELLRZRMAE

0|< ASAAA
adA

T

LVDS[3:0] LVDVS

LVDINE 1111
VDD5V

0001 7

E0s LVDO

ENLVD

0010

1100 J7
1110

i il

LVDS[3:0]

V12 BOR
V12 BGR

[El4-8 (RERELCE A5 EE
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4.8. HFA(WDT)HEE

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

ENWDTI[0] — Set Fwot on Overflow
1 wWDT
WDCK —
Programmable Scaler

WDTP[2:0] WDTO[14:0]

WDT Reset

000 FWT/2

001 FWT/8

011 FWT/128 WDT Interrupt

010 FWT/32 }

O
100 FWT/512
101 FWT/2048
WDNMI
110 FWT/8192
111 FWT/32768

Bl4-9 BEFYQ(WDT)HEIEESEE

4.9. EFFTEE A IS

ENTA TMAR STOP
Sleep()

TACLR  TMAS[3:0]

\
TMA
Overflow
TMAIF
—_— :
TACK TMAR[15:0] Interrupt

TMASJ[3:0] TMAR[15:0] TMASJ[3:0] TMAR[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

E4-10 BT EEsAREHEE
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4.10. EEMSETELES B 4H18

ENTMB
=52 MOMD[2:0] PTPW[2:0]
! H
.
¢ | TMBR[15:8] TMBR[7:0] | : % .....
! T™B E
E Interrupt 1 PWMA —200_L: OOPMR PWMO_T>
' | Comparator |—>‘ 001
: : PWMB =22 PWMO_2>
N TMBIF : 010
' H PWMC e PWMO0_3
b TMBCO[15:0] | : PWMD =2 (PWMO L PWMO_2>
' I I H 100 P ] =
E [ TMBCL[15:0] | E PWME ? PWMO_5
: | : PWMF —22 PTPWOE PWMO_G>
. - [}
: | TMBC2[15:0] | : PWMG —110 PWMO_7
Leccccccccccccccccccccccccccnencaannann ! 11 |
PWMG =i PWMO0_8>
TBM[1:0] —*
---- M1MD[2:0]
TBM_00 ——0= +
TBM_01 oLid
TBM_10 10 PWMA —200_: PWML_T>
TBM_11 1 PWMB =291 { _Pwm1 2>
PWMC =21 PWM1_3
CPI1S[1:0] o PWMD =L PWML 4
Logic High —01) 100
. Wi PWME ——— PWM1_5
—_— PWME —L2L PWM1_6,
—10 110
PWMG PWM1_7>
CPI1 11 111 I
d PWMG =2 PWM1_8>

TCI1

000

<JCI1 1

001
010

N
TCIL_2
<iCi1_3

011

100

101

110

N
TCIL_4

TCI1 5

TCI1_6
<Tcn 7|

111
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4.11. EFRFETEIES C 418

EN TMC
—0l
LVDO 01 TimerC 1y[y | tvcoF
Frequency - TCRO[15:0]
10 .
LS_CK CPI1 Divider 0 A4 I
TCIl —dl T
CP1PS[3:0] CPI1P TMBR[15:0]
CPSS
CPI1S[1:0]
» 1 1y TMCLIF Y
TCR1[15:0]
TCl2 —»{ O O_H_F
PTCTC[2:0] i PTCTC[2:0] l CPI2P
000 000
TCI1_T L
TCIL 2 001 001 4]
011
TCI1 4 011 i:
| TCI1_4> " ' > TCI1 | TCI2_4> ' TCI2
100 ’
- 10
CP1PS[3:0]| CPI1 Divider |CP1PS[3:0]| CPI1 Divider
0000 CPI1/1 1000 CP11/256
0001 CPI1/2 1001 CPI1/512
0010 CPI1/4 1010 CP11/1024
0011 CPI1/8 1011 CP11/2048
0100 CPI1/16 1100 CP11/4096
0101 CPI11/32 1101 CP11/8192
0110 CPI1/64 1110 CP11/16384
0111 CP11/128 1111 CP11/32768
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4.12. ERGETELIES B2 18

TB2RST ENTMB2

'+ [ TVB2R[158] TMB2R[7:0] :

: TMB2 E

H Interrupt

E | Comparator |—>E

H f ? TMB2IF 3

L}

' (]

| TMB2CO0[15:0] E

(] I H

L}

| TMB2CL[15:0] (PWM) '

[}

' (]
L}

E [ TMB2C2[15:0] (PWM) E

[}

Lecccccccccccccccososacscccccnccccnanee ]

TB2M[1:0]

TBM_00 ——0"

TBM_01 oL

10

TBM_10

TBM_11 ——44

CPI3S[1:0]

-0

LVDO 2L

LS _CK =144

TCI3_1 =it
A

0

TCI3_1
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M2MD[2:0]

PWMA =200 L
PWMB =22
PWMC =20
PWMD =221
PWME —222
PWMF 22
PWMG —110

PWMG ==

PWMA —200_i¢

PWMB —21
PWMC =210

PWMD —211

PWME —222
PWMF —221
PWMG —212

PWMG —=2

El4-13 ERET 8=

02PMR

000 TCI3_1
Q01 TCI3 2
010 TCI3 3
oLl TCI3 4
TCI3 100 TCI3 5
101 TCI3_6
110 TCI3 7
1L TCI3.8
B24dE8 5 1E

PTPW2[2:0]

PWM2_1

PWM2_2

PWM2_3

PWM2_4

PWM2_5

PWM2_6

PWM2_7

REACEELS

PWM2_8

PWM3_1T

PWM3_2
PWM3_3

PWM3_4

PWM3_5

PWM3_6

PWM3_7

RRRAH

PWM3_8
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4.13.32-bit SPI A3

Master Slave
MSBit LSBit MSBit LSBit
SDIx SDO
shift register «—{ J—[ wso — }— shift register
A
SDOx SDI
I [ [ }—mso — ] )
Read Write
Buffer Buffer
I
sl | | sPIClock I:.|SCKX SCK
Controller Generator = J
CSx CS SPI
r |
L e ™ Controller

[Bl4-13 32-bit SPIARIE S IEE

4.14. UART1/UART?2 #8&

APB Bus

RxBF

APB Bus Rx Buffer o
9~6 Bit TXBF - - 9~6 Bit R)(Busy

Prt Tx Buffer —> Prt Rx Shift Register —_—>
1 Bit e * 8~5 Bit TXRF lZBiI OEI’I’

Tx Shift Register | —>» Rx —»| Rx |—>» —>

Error | FEM

l 4 —>

Detector | NErr

BRG || Tx|—» Tx BRG —>
UART Transmit Block Diagram UART Receive Block Diagram

[E4-14 UART1/UART243EE H1EE
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4.15.12C #A5g

SCL

SDA

vV vV vV

Master Slave TX Ctrl

ENI2C TOPS[2:0]
IICCKS

HSXT Pre-scale ime-

- 2 Lo I Clock Register Time-out
12,4 [2ccK | Generator Ctrl

Intetnal

System Bus

[E4-15 12CA4IEE 5 1EE

4.16. TERE B F & RTC I8

. . CM<6:0>
D|g|talc(;(;rt1:c;)3”eenrsat|on <
RTCKS[L0] iNRTCK[O] KEY<3:0> PT<2:0> PFEN[0]
Disabl 0
Disabl 1 KEY= RTC PT scaler
— 5 >l 'Tr:zusuczﬁggf | 5900”‘/’;‘2%503'3' »| o108 P /128i64/32/16/8/4/2/1
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
El4-16 HEEEFERTCHE HEER
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4.17.LCD #85&

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

v | !

LCD Control Unit
¢ v
COM SEG \g‘;‘D
4~8 ¢ ~ 43 i
BEn

LCD Panel

H =

[E4-17 LCD#AREE H1EE

4.18. Reset/BOR1/BOR?2 #AE&

2us
Glitch Filter

L

RST : External Input Reset

POR : Power on reset

BORL1 : Brown-out Resetl

BOR2 : High accuracy Brown-out Reset2
WDNMI : Watch Dog Time-Out Reset
PWRT : Power-On Timer

POR/BOR1
Rise trigger

BOR2 BOR2IF[0]

Rise & falling trig ger

BORS[0

Sleep():\/:[D_VﬁTl_4
wDT
> S
— Chip
MR e
LPO | |
32KHz PWRT
[El4-18 Reset/BOR1/BOR24IEE /5 1E &
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4.19.GPIO

4.19.1. MCU-Port 1~2 #@5&

PAD

PTxOE Note: x=1 or 2

[Bl4-19 MCU-Port 1~2481& 75 1E &

4.19.2. MCU-Port3 #85&

PAD

PT3AIE

AIOX

45

[El4-20 MCU-Port3435& 5 1EE

4.19.3. MCU-Port6~10 * Port13 83§

‘ PTxDO
PTxXOE
PAD 0 5
> 1 350 ’_D PTxDI
PTxIE
PTXLEN
LCD IP (COM or SEG Output)

Note: x=6~10, 13
[Bl4-21 MCU-Port 6~10 ~ Port13431& 5 1EE
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4.19.4. M EREELEAIIHR-PORT CLKOUT/IRQ/AI9 1 #AE

VDDAL
ENDAPU _ |
| 300KQ= 2 N, to ADC INL
CLKOUT/
IRQ/ 100KQ CLKOUT[1:0]=00b
A9 1 | |
= ! j Analog Input
2500 .

CLKOUT[1:0] | CLKOUT[1:0]#00b
— VSSA

01 Clock Output=4M/512
10/ Clock Output=4M/4096

IRQMode[1:0]

v

01 IRQ Output, Low level
10! IRQ Output, Low pulse

[El4-22 AFE-PORT CLKOUT/IRQ/AI9 14838 /5 1EE

4.20. XA EAEEEE AU IR-12-bit DAC | #8&

ENDA

ENDA
DABIT[11:0]

DALH

IDACO
1

[ AI0_1 > 01
[ Al6_1
[ A9 1

DANS[1:0]

ENDA

[E4-23 AFE-12-bit DAC 14818 5 1EE
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4.21. RN EREEEEATIR-12-bit DAC |l #8&

ENDA2

[ VDDAL1>| 00
[ AI0_1 >

[ Al10_1
[ Al6_1

ﬂMA MA AR AM

VSSA1
[ AI0_1 > 01
[ AI6_1
[ Al9_1

DANSZ2[1:0]

ENDA2

[Bl4-24 AFE-12-bit DAC 1485 1EE

4.22. B 2 RIEEEE AT iR-Rail to Rail OPAMP1 #AEg

OP1NS[7:0] 3

OP10 0
DACO 1
[ AIL_1 > 2 -
[ AI3_1 > 3 A
[ A1 > 4 1 ENOP1[0]
5 - R
OP1PS[7:1] [ A7 -
Y. [AB1>i 6 - g
DACO —+ 1 9% [ AI9_1 > 7 4 oP10 | |; ---'.F7< =
viz — 2 45 e 4 R2ROP1 -—<5 Al6_1 |
ALl >—+ 3 il T AEL ]
[ A3l >— 4 + tOPlOS[5:3]
[ A5 1 >—+ 5 4
[ AI6_1 >— 6 -
[ A7 1 >— 7 A
[El4-25 AFE-Rail to Rail OPAMP 148 /5 1Z Bl
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4.23. A=A AT IF-Rail to Rail OPAMP2 #E&

OPZNS[Q:O]i\
OP10 |0
OP20 |1
DACO2 2
[ ALl >3
[ A3 1 >y
[ A5 1 >i5
S— Eﬁli‘iii | [ enopan
e _
DACO2 o [ A9 1 8 - OPO
oP10 |1 COPO>9/ R2ROP2 P »—@
vi2 |2
[ All_1 >3 ¥
[ AI3_1 >4
[ A5 1 >5
[ AI6_1 >6
|:AI7_1>7/
[Bl4-26 AFE-Rail to Rail OPAMP248 i 75 1E &
4.24. XM E R EEEEATIR-Rail to Rail OPAMP3 481
OP3NS[7.0]1\
OoP30 |0
DACO2 |1
[ A5 1 >
[ A6 1 >3
[ AI7_1 >y
[ A9 1 5
_ [ A101 6 1 ENOP3[0]
OPSPS[?.O]@\ [ oPO2 >i7 - L
L—
DACO2 |0 s4 OPO2
OP10 |1 R2ROP3 *%%
vi2 |2
[ Al 1 >3 ¥
[ A3 1 >4
[ A6 1 >5
[ Al10_1>6
DACO |7 |
[El4-27 AFE-Rail to Rail OPAMP3#48 8 /5 1EZ Bl
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4.25. XS AEEEE AT IE-BIA Module #8E&

BIA Module

Internal .
Oscillator Sinwave Generator
AC Impedance ADC
measurment

Measurement
circuit

[E4-27 AFE-BIA Module#B & /5 1{EE]

XBIA Module F#AIE KIFEGAERBHR B 1
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5. BRiEM

5.1. MCU Electrical Characteristics

Absolute maximum ratings over operating free-air temperature (unless otherwise noted)
Voltage applied at VDD5V to VSS

Voltage applied to any pin

HYGON

-0.2Vto6.0V
-0.2VtoVDD5V + 0.3V

Diode current at any device terminal........ ..o +2mA

Storage temperature, Tstg: (UN programmed device)
(Programmed device)

Soldering Temperature (10 Sec)
Maximum output current sink by any PORT1 to PORT13 I/O PIN

5.1.1. Recommended Operating Conditions

-55°C to 150°C

VDD5V=3.0V.TA=25C ,Unless Otherwise Noted

Parameter Sym. Test Conditions Min. | Typ. | Max. | Unit
Supply Voltage VDD5V Digital power 2.0 5.5 V
Supply Voltage VDDA Analog power 2.4 3.6 V

Sleep Mode,
|_Sleep @BOR2 OFF, VDD15 low power mode 18 4 UA
LSRC=32KHz, MCCK= LSRC/1,
|_ldle01 LSRC(LPO) IDLE Mode 451 8 | UA
LSXT=32768Hz MCCK= LSRC/1,
Sussly Curment I_ldle02 LSXT IDLE Mode 6 12 uA

PRl ! 1dle03 HSRC=4.147MHz, MCCK= HSRC /1, 80 | 120 | ua

- HSRC IDLE Mode

HSRC=31.795MHz, MCCK= HSRC /2,

I_ldle04 HSRGC IDLE Mode 275 | 410 uA
|_Free Run01 HSRC=4.147MHz, MCCK= HSRC/1 0.7 mA
|_Free Run02 HSRC=31.795MHz, MCCK= HSRC /2, 2.5 mA

Power Up Delay tpu,DLY Power on or wake up from sleep mode 4.1 7 ms

Note: HSRC=31.795MHz, MCCK= HSRC /2, CPU operate at VDD5V>=3V.
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5.1.2. Clock System
Typical values are at Ta=25°C and VDD5V = 3.0V.Unless otherwise noted.

Sym. | Parameter | Test Conditions | Min. | Typ. | Max. | Unit
External High Speed Oscillator
VDD5V | Operation voltage 2.0 5.5 V
High speed oscillator OHS_HS = 0b 4 MHz
Fass | fraotohe OHS_HS = 1b 8 MHz
quency OHS_HS = 1b 16 | MHz
High speed oscillator Fxns = 16MHz,
bais current OHS HS=1b 130 UA
Dxns Duty of high oscillator 40 60 %
External Low Speed Oscillator
Fxs | bOWspeed oscillator VDD5V = 2.0V ~ 5.5V 32.768 KHz
frequency
Low speed oscillator
IxLs current 2 uA
Duty of low speed 0
Dxis | oscillator 40 60 %
Internal High Speed Oscillator
Frao= 4.147MHz, -10% +10%
Internal high speed Frao = 4.147MHz, after trim -2% 4.147 +2% MHz
Fuao | oscillator frequency FHrao = 31.795MHz, -10% +10%
Frao = 31.795MHz, after trim -2% 31.795 +2% MHz
Voltage coefficient VDD5V = 2.0V ~55V 1 %
Tuao | Temperature coefficient | -40~85C 5 %
. Frao = 4.147MHz 50 UA
Internal high speed
IHao . Frao = 31.795MHz
oscillator current (VDD5V>= 3.0V) 180 UA
Duao | Duty of oscillator 40 60 %
WThao | Wake up time Frao = 4.147MHz 15 us
Internal Low Speed Oscillator
Inte'rnal low speed -20% 32 +20% KHz
Feo | oscillator frequency
Voltage coefficient VDD5V = 2.0V ~ 5.5V 1 %
Tweo | Temperature coefficient | -40~85C 5 %
Internal low speed
o | oscillator current 2.5 UA
Diro Dut_y of low speed 40 60 %
oscillator
HAO Drift vs. VDD5 LPO Drift vs. VDD5
5.0 " 20.0
4.0
30 _ 15.0
s,:i >0 32m £ 100
5 10 “DE 5.0
3 0.0 | —— —— > 00
g -1.0 V= § 50 |/
g 20 17 g -10.0
L 3.0 w
40 -15.0
-5.0 -20.0 © o < © 0w O < © 0 O < © 0w O n
\—iwinxic\ic\inic\icvicd\c/vggi(\r;i)é"&&uimuim VDD (V)

Figure5.1.2-1 HAO vs. VDD5 Figure5.1.2-2 LPO vs. VDD5
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4M HAO Drift vs. Temperature LPO Drift vs. Temperature
4.0 2.0
w—\/DD=2.2V . w——\/DD=2.2V
20 ——VDD=3.0V 15 ——VDD=3.0V
?ji 0.0 — — VDD=5.5V" & 10 ™~ \ VDD=5.5V
5 20 - £ os ~_
oy 2 0.0
g 0 8 05
o 3
S‘: -6.0 §-1.0
-8.0 a5 —
-10.0 -2.0
-40 -20 [0] 20 40 60 80 100 120 o N o o o o o . o
L £ £ £ L £ £ L L
TA (°C) IS S S R S SR S IR SR 2
Figure5.1.2-3 HAO vs. Temperature Figure5.1.2-4 LPO vs. Temperature
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5.1.3. Power Management System
Typical values are at Ta=25°C and VDD5V = 3.0V. Unless otherwise noted.

Sym. | Parameter | Test Conditions | Min. | Typ. | Max. | Unit
VDDA LDO (Analog power)
Output voltage error -5 5 %
Capacitor loading 0.1 1 10 uF
Settling time gg‘&ag;t%gf'”g = O.1uF, 100 us
. Bias + Band gap +
Operation current VDDA LDO 9ap 35 50 UA
VDD=2.9V, VDAS[1:0]=10b,
Dropout voltage IL=10mA [1:0] 04 Vv
VDAS[1:0]=00b 2.4
Seletit VDDAf)utput voltage, | VDAS[1:0]=01b 5% 2.6 +50 v
VDD=5.5V, I.=0.1mA VDAS[1:0]=10b 2.9
VDAS[1:0]=11b 3.2
Select VDDA output voltage,
VDD=2.6V. |L:10Fr)n 0 09% | VDAS[1:0]=00b -6% 24 | +5% Vv
Voltage coefficient VDD5V = 2.5 ~ 3.6V 0.2 %IV
VDD5V = 3.6 ~ 5.5V 0.2 %[V
Temperature coefficient 100 ppm/°C
VDD15 LDO (Digital Core power)
Output voltage 1.35 15 1.65 Vv
Capacitor loading 0.1 0.47 1 uF
Dropout voltage Load = 10mA 0.2 V
Voltage coefficient VDD5V= 2.0 ~ 3.6V 0.5 %IV
VDD5V= 3.6 ~ 5.5V 1 %IV
Temperature coefficient 200 ppm/°C
REFO Buffer (Bnadgap reference Buffer)
Output voltage 1.1 1.2 1.3 Vv
Capacitor loading 0.022 0.1 1 uF
Operation current 20 UA
Output current -1 1 mA
Temperature coefficient VDDA=2.9 V 80 ppm/°C
Voltage coefficient VDDA= 2.4V ~ 3.6V 0.2 %IV

VDDA vs.

L VDDA(VDAS=00) vs Temperature

2.450 2.435

2.400 ——VDD5=3V /""_—\
2350 2430
2.300 /
2.250 2.425
2.200 /
2420

2.150 v
2.100
2.050

2.000

VDDA(V)

@m==\/DD5=2.6V,VDDA=2.4V
2.415

< I € € € € € €€ CACACAaCae<ag<aaaggg
SEEEEESEEESEEEEEESESEES 2410 ‘ ‘ ‘ ‘ ‘ ‘ !
L T A T U A THT A Y "40°C" "-20°C" "0°C" "20°C" "40°C" "60°C" "80°C" "100°C" "125°C"
___________ A
Figure5.1.3-1 VDDA vs. IL Figure5.1.3-2 VDDA vs. Temperature
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21-bit ENOB XAADC, LCD Type 32-bit MCU & 128KB Flash HVCQ"
With AC ImEedance Converter AFE HYCON TECHNOLOGY

5.1.4. Reset Management System

Typical values are at Ta=25°C and VDD5V = 3.0V. Unless otherwise noted.

Sym. Parameter Min. Typ. Max. | Unit
Pulse length needed to accepted reset internally, td-Lvr 2 us
Vopsv Start Voltage to accepted reset internally
BORL (HL) Vivr 1.2 14 1.6 \Y
Temperature drift, Ta=-40°C~85C 30 %
BORL1 current, lsors, (include BOR1 and VDD15 LDO) 25 5 UA
Pulse length needed to accepted reset internally, t¢-Lvr2 2 usS
000b 1.7
001b 2.0
010b 2.2
Vopsv Start Voltage to accepted reset internally | 011b 25 N
(L=>H),VHysz, and BORTH[2:0]: 100b 2.7
BOR2 101b 3.0
110b 3.6
111b 4.0
Vop Start Voltage to accepted reset internally 000b~ o i o
(HL),Vivrz, and BORTH[2:0: 111p | 3% | Vivs20.08V | 13% |V
Hysteresis, Vhysz-Lvr2 60 mV
BOR2 current, Isorz 10 15 UA
Temperature Drift 5 %
Pulse length needed as RST pin to accepted reset 5 us
internally, td-rst
RST Input Voltage to accepted reset voltage 11 \%
Reset release voltage 1.6 Y,
BOR1/BOR2 : Brownout Reset 1/2
RST : External Reset pin
BOR1 vs. Temperature BORO0OO vs. Temperature
1.600 1.850
1.400 1.800 e \/LVR
1,200 . e Release
2 Lo0o 2 1700
gﬂo.soo &
S 0600 § 1.650
0.400 1.600
0.200 1.550
0.000 1500
88888 L EFFEEEEE
Temperature : ’ Temperature : :
Figure5.1.4-1 BOR1 vs. Temperature Figure5.1.4-2 BOR2 vs. Temperature
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5.1.5. GPIO Port System
Typical values are at Ta=25°C and VDD5V = 3.3V. Unless otherwise noted.

Test . .
Sym. Parameter o . Min. Typ. Max. Unit
PT 1 ~ 3 GPIO Port
Reu | Internal pull high resistor 65 85 105 kQ
Vi | Input high voltage 0.75*Vbpsv \4
ViL Input low voltage 0.3*Vppsv \/
Vhys | Input Voltage hysteresis(Vin - ViL ) 0.3*Vppsv Y
ke | Leakage Current 0.1 UA
VDD_SV =3.3V, Vopsv -0.4
. lon=-10mA,
Vou | High-level output voltage
Vbpsv 5V, vV, 04
lon=-15mA, posv
VDESV =3.3V, Vss +0.4
lo.=10mA
VoL | Low-level output voltage —
Vbpsv =5V, Ves +0.4
lo,=15mA s T
PT 6 ~ 10 * 13 GPIO Port
Rpu | Internal pull high resistor NA
Vi | Input high voltage 0.75*Vbpsy \
ViL Input low voltage 0.3*Vbpsv \Y
Vhys | Input Voltage hysteresis(Vik - ViL) 0.3*Vopsv \%
VDD_SV =3.3V, Vopsv -0.5
. lon=10mA,
Vou | High-level output voltage
Vbpsv =5V, Vv 05
lon=15mA, posv -
Vbpsv =3.3V, Vs +0.4
lo.=-10mA
VoL | Low-level output voltage —
Vbpsv =5V, Ves +0.4
lo=-15mA s
VIH_VIL vs. VDD5
3: /|
~ '3 —VH
s
g’n 25
2
> 15
1 /
0.5
0
22 33 55
VDD5(V)
Figure5.1.4-1 VIH/VIL vs. VDD5
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With AC ImEedance Converter AFE HYCON TECHNOLOGY

5.1.6. ADC Management System
All specifications at Ta=-40°C to +85°C, VDDA=REFP=2.4V, REFN=VSS, Unless otherwise noted.

Sym. | Parameter | Test Conditions . Min. | Typ. | Max. | Unit
Analog Inputs
Considering ADC
performance matches
ADC ENOB table. +0.5*VREF/Gain \%
REFP=VDDA, REFN=VSS
. VREF be set to 1/2 only
Full-scale input voltage Considerina ADC
(VINP - AINN) 9
performance matches
ADC ENOB table. .
REFP=REFO _| +*VREF/Gain
REFN=VSS
VREF be set to 1 only
;ﬂg‘:‘o”'mc’de nput | cain = 1, @25°C VSS-0.2V VDDA Vv
System Performance
Resolution No missing codes 24 Bits
ADC
Data rate Clock SPS
/OSR
Digital filter settling time | Full setting 3 Data
Integral nonlinearity Differential input End-point 30 PPM
(INL) fit, OSR=65536
ADC Gain drift 5 10 pE’Cm/
L fin=60Hz +1Hz,
Normal-mode rejection Output rate = 15 SPS 70 dB
Common-mode AVDDA = 0.1V @ DC 80 dB
rejection
. Output rate= 31 SPS, uv,
Input-referred noise ADC Gain=1 2.04 ms
Power-supply rejection | AVDDA=0.1V @ DC 80 dB
Voltage Reference Input
Voltage reference input | VREF = REFP - REFN VDDA \%
IF:%sultlve Reference REFP, @251 VDDA/2 VDDA Vv
{:I]t:)%z;\tlve Reference REEN, @25C VSS VDDA/2 v
ADC Modulator Current
VDD5V=3.3V,VDDA=2.4V,
ADC | ADC Modulator ADC Clock=1Mhz 300 uA
PGA | ADC PGA VDD5V=3.3V,VDDA=2.4V 700 UuA
© 2022 HYCON Technology Corp DS-HY16F3913-V01_TC
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ENOB(RMS) with OSR/GAIN at CPUCK=4MHz, A/D Clock=4M/4=1MHz, VDDA =2.4V,
VREF=AI2-A13=VDDA-VSS, VRGN=0.5; Vin=AIl0-All, ext.short with 1K load cell
OSR 128 512 2048 8196 32768
Output rate(Hz)
- 7813 1953 488 122 31
Gain = PGAGN X ADGN
1 = off X 1 16.48 17.5 18.47 19.15 20.18
2 = off X 2 16.38 17.61 18.19 19 20.25
3 = off X 3 16.22 17.22 18.17 19.06 20.19
4 = off X 4 15.84 16.92 17.97 19 20.34
4 = 8 X 1 16.5 17.52 18.43 19.07 19.7
8 = 16 X 1 16.13 17.11 18.18 19.09 19.7
16 = 32 X 1 16.15 16.81 17.63 18.83 19.71
4 = 8 X 4 15.3 15.94 17.23 18 19.05
8 = 16 X 4 14.55 15.77 16.67 17.53 18.44
16 = 32 X 4 14.18 15.14 16.2 17.37 18.15
RMS NoissefuV) with OSR/GAIN at CPUCK=4MHz, A/D Clock=4M/4=1MHz, VDDA=2 4V,
VREF=AR-AI3=VDDA-VSS, VRGN=0.5; Vin=AI0-AH, ext.short with 1K load cell
0OSR 128 512 2048 8196 32768
Output rate[Hz)
7813 1953 488 122 n
Gain = PGAGN x ADGN
1 = off x 1 26.376 13.049 6.672 4,146 2033
2 = off x 2 14.145 6.043 4.043 2.311 0.966
3 = off x 3 10.559 5.275 2739 1.472 0.674
4 = off x 4 10.337 4 881 2356 1.151 0.454
8 = 8 x 1 3.257 1.603 0.858 0.547 0 369
16 = 16 X 1 2112 1.065 0.508 0.272 0.184
3z = 3z X 1 1.041 0.657 0.3M 0.162 0.083
32 = 8 x 4 1.874 1.204 0.480 0.288 0138
64 = 16 ® 4 1.570 0.676 0.363 0.200 0.139
128 = 32 X 4 1.016 0.522 0.252 0.111 0.065
ADC Offset vs Temperature PGA Offset vs Temperature
90.0
20.0 25.0
70.0 —————— 20.0
— 60.0
2 500 3 150
& 400 3
S 4.,  VDD=3.3V, VDDA=2.4V £ 100

20.0
10.0

VR=Al2-Al3=ext.(VDDA-VSS)/2, OSR=32768
Vin=Al0-Al1, ext.Short (1IKOhm load)

VDD=3.3V, VDDA=2.4V

H/W Chopper VR=Al2-Al3=ext.(VDDA-VSS)/2, OSR=32768
00 00 Vin=Al0-Al1, ext.Short (1KOhm load)
-40 -20 0 25 45 65 85 100 125 o H/WEhopper . e o . o e
Temperature (°C) remperature (°C)
e ADGN=1 ADGN=2 ADGN=3 ADGN=4 -

PGA=8 PGA=16

PGA=32

PGA 32 x ADGN 4

Figure5.1.6-1 ADC Offset vs. Temperature Figure5.1.6-2 PGA Offset vs. Temperature
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ADC Gain Ratio vs Temperature, VR=ext.1.2v PGA Gain Ratio vs Temperature, VR=ext.1.2v
ADC Vin=0.6 x Full scale 100 PGA Vin=0.6 x Full scale
VDD=3.3V, VDDA=2.4Y, 5 20 vDD=3.3V, VDDA=2.4V,
Vin=AI0-AI1(FLUKE Diff. Input) g Vin=Al0-Al1(FLUKE Diff. Input)
y— =AI2-AI3(EXt1.2v), VRGN=1, OSR=32768 Fiiae VR=AI2-AI3(Ext1.2v), VRGN=1, OSR=32768
E 50 40 / 20 0 25 15 65 35 25 Dé 0
s / s
'-Ji . % 100
_é _::‘ 200
5 5
= ] Z .300
Temperature (°C) 400
Temperature (°C)
w—— ADGN 1 ADGN2 ADGN3 ADGN4

PGA8 PGA16

PGA32 e PGA32 ADGN4

Figure5.1.6-3 ADC Gain Ratio vs. Temperature Figure5.1.6-4 PGA Gain Ratio vs. Temperature
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5.1.7. Internal Temperature Sensor
Typical values are at Ta=25C, VDD5V = 3.0V, and VDDA=2.4V. Unless otherwise noted.

HYGON

Figure5.1.7-1 ADC Temperature Sensor Error

© 2022 HYCON Technology Corp

www.hycontek.com

Sym. Parameter Test Conditions Min. | Typ. Max. | Unit
TCs Sensor temperature drift 172 uVv/Cc
Absolute temperature 9
KT scale 0K -286 C
One point calibrate error o o A0 —aE®, o
TCerr temperature Calibration at 25°C of -40°C~85C +2 C
/
TPS error with temperature

VDD=3.3v,VDDA=2.4v,0SR=32768

ADGN=1,VR=ExL.(VDDA-VSS),VRGN=0.5

TPS Offset = 13,

04
035 /f
) 03 /
£ 025 \
j 0.2
g
e /
: —
0 \-./
-40.0 -200 00 250 Tﬁ\f(%) 65.0 85.0 100.0 125.0
‘ —s—Error(°C) ‘
)
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5.1.8. LVD Comparator Management System
Typical values are at TA=25°C and VDD5V = 3.0V. Unless otherwise noted.

Sym. Parameter | Test Conditions Min. Typ. Max. Unit
Operation current, lvi2 Bor 2.5 UuA
Operation current, lviz_sGr 10 UuA
V12 BOR Reference Voltage 1.1 1.2 1.3 \%
V12_BOR Reference Voltage Temperature drift 200 PPM/C
V12_BOR Reference Voltage to VDD5V Voltage drift +2 %IV
V12_BGR Reference Voltage 1.15 1.2 1.25 V
V12_BGR Reference Voltage Temperature drift 50 PPM/C
V12_BGR Reference Voltage to VDD5V Voltage drift 12 %IV
Compare reference voltage temperature drift, Ta=-40C ~85 C 50 ppm/C
Detect Vppsv voltage rang by user option, Vsys LVDS [3:0]=1111b LVDIN
Detect Vbpsv voltage rang by user option, Vsys LVDS [3:0]=1110b 4.0
Detect Vbpsv voltage rang by user option, Vsys LVDS [3:0]=1101b 3.6
LVD Detect Vbpsv voltage rang by user option, Vsys LVDS [3:0]=1100b 3.3
Detect Vbpsv voltage rang by user option, Vsys LVDS [3:0]=1011b 3.0
Detect Vppsv voltage rang by user option, Vsvs LVDS [3:0]=1010b 2.9
Detect Vbpsv voltage rang by user option, Vsys LVDS [3:0]=1001b 2.8
Detect Vbpsv voltage rang by user option, Vsys LVDS [3:0]=1000b 506 2.7 5 Vv
. 0 0
Detect Vbpsv voltage rang by user option, Vsys LVDS [3:0]=0111b 2.6
Detect Vbpsv voltage rang by user option, Vsys LVDS [3:0]=0110b 25
Detect Vbpsv voltage rang by user option, Vsvs LVDS [3:0]=0101b 2.4
Detect Vbpsv voltage rang by user option, Vsvs LVDS [3:0]=0100b 2.3
Detect Vbpsv voltage rang by user option, Vsys LVDS [3:0]=0011b 2.2
Detect Vbpsv voltage rang by user option, Vsvs LVDS [3:0]=0010b 2.1
Detect Vbpsv voltage rang by user option, Vsyvs LVDS [3:0]=0001b 2.0
Detect Vbpsv voltage rang by user option, Vsvs LVDS [3:0]=0000b Off
LVD : Low Voltage Detect
LVD(LVDS=0001) vs. Temperature
1.972
e | /D000 (V)
1.97
1.968
1.966
—~ 1.964
=
o 1.962
>
= 196
1.958
1.956
1.954
1.952
"-40°C" "-20°C" "0°C" "20°C" "40°C" "0°C" "80°C" "100°C" "125°C"
TA

Figure5.1.8-1 LVD vs. Temperature
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5.1.9. LCD System
Typical values are at Ta=25°C, VDD5V = 3.3V, and Cv.cp=4.7uF. Unless otherwise noted.

Sym. Parameter Test Conditions Min. Typ. Max. Unit
lLcp 8ﬁ§:§2°§ufn‘grﬁgtde WIO Panel 20 uA
With Buffer,
VLCD ENLCDP[0}=0b 2.5 5.5 v
VLCD=111b, 5.0
@VDD5V>=2.75V )
VLCD=110b 45
Supply @VDD5V>=2.5V '
Vico Voltage Range ENLCDP[0]=1b | VLCD=101b 394 Vv
@VDD5V > 2.0V | @VDD5V>=2.2V '
VLCD=100b 33
@VDD5V>=2V '
VLCD=011b 3.0
VLCD=010b 2.8
VDD Voltage drift ENLCDP[0]=1b 5 %
Zico | opeputITRECance | g o= 1s_CK/32/9, VLCD =3V 10 KO

VLCD(011) vs. VDD5

3.500

3.000

2.500

2.000

1.500

1.000

VLCDVoltgaeDrift(%)

0.500

0.000

-0.500

Figure5.1.9-1 VLCD vs. VDD5

5.1.10. Flash Memory
Typical values are at Ta=-40°C~ 85°C, VDD5V = 3.3V. Unless otherwise noted.

Sym. Parameter Test Conditions | Min. | Typ. Max. Unit
Vopsv Supply voltage 2.0 5.5 V
Program/Erase supply current 4 mA
Data retention time 10 Years
Number of program/Erase 100 K Cycles
cycles(Endurance)

Mass Erase time 10 ms
Sector Erase time 2 ms
Word Write time 20 us

© 2022 HYCON Technology Corp DS-HY16F3913-V01_TC

www.hycontek.com page53


http://www.hycontek.com/

HY16F3913

21-bit ENOB ZAADC, 32-bit MCU & 128KB Flash

4X44~8X40 LCD Driver

HYGON

HYCON TECHNOLOGY

5.2. AC Impedance Converter AFE Electrical Characteristics

ABSOLUTE MAXIMUM RATINGS

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

Voltage applied at VDDI1 10 VS S L. ...t e -0.2Vto 6.0V
Voltage applied tO any PiN.... ..o e -0.2VtoVDD1+0.3V
Diode current at any device termMINGAl ...........iiiiii i e +2 mA

Storage temperature

Operation temperature

................................................................................................ -55C to 150C
............................................................................................... -40C to 85C

Total POWET AiSSIPALION. .. ...ttt e et ettt e e et e et e ettt e aas 0.5w

Maximum output current sink by CLKOU

5.2.1. Recommended operating conditions

LI o1 P PP 20mA

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

Sym. Parameter Test Conditions Min. Typ. | Max. | Unit
Vo1 Supply Voltage All digital peripherals 2.2 5.5
Vppar | Supply Voltage Analog peripherals 2.4 4.5 \Y
Vss1 Supply Voltage 0 0

5.2.2. Internal RC Oscillator

Ta = 25C,Vpp1 = 3.0V,unless otherwise noted

Sym. Parameter Test Conditions Min. Typ. | Max. | Unit
HAQ | High Speed Oscillator frequency 2MHz Mode, HAOM[1:0]=00b 1.65 1.95 2.25 MHz
4MHz Mode, HAOM[1:0]=01b 3.45 4.0 4.56 MHz
8MHz Mode, HAOM[1:0]=10b 7.57 8.5 9.16 MHz
HAO Trim Range[6:0] -63 64 LSB
2MHz HAO Trim LSB 0.345 %
4MHz HAO Trim LSB 0.3 %
8MHz HAO Trim LSB 0.21 %
HAO Drift vs. VDD 2M HAO Drift vs. Temperature
5.0 ——2MHz 4.0 —22V
4.0 20
_ 30 4MHz _ - —30v
R 20 8MH £ 00 | — T ‘ 5.5V
b £ \
T 10 | & -20 -
Z 0.0 - z
g -1.0 g 40
g-20 g -6.0
* 30 - =
20 -8.0
5.0 -10.0
NS ©OONTO©NMONT© 0O N < -40  -20 0 20 40 60 80 100 125
NN AN NOMOMOMOHOO T I T T OO o,
VDD (V) TA(C)

Figure 5.2.2-1 HAO vs. VDD1
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Figure 5.2.2-2 HAO(2.0MHz) vs. Temperature
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4M HAO Drift vs. Temperature 8M HAO Drift vs. Temperature
——VDD=2.2V 40 ———VDD=2.2V
- 20 e \/DD=3.0V . 2.0 e \/DD=3.0V
:__'5 0.0 | co— — \ \ VDD=5.5V ii 00 = YPD=55Y—
.Di 20 \ ‘o: 20 \
€ 40 § 40
5_:‘_’ -6.0 g» -6.0
-8.0 -8.0
-10.0 -10.0
-40  -20 0 20 40 60 80 100 125 -40  -20 0 20 40 60 80 100 125
TA (C) TA (C)
Figure 5.2.2-3 HAO(4.0MHz) vs. Temperature Figure 5.2.2-4 HAO(8.0MHZz) vs. Temperature
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5.2.3. Supply current into VDD1 excluding peripherals current

Ta=25C,Vpp1 = 3.0V, unless otherwise noted

Sym. Parameter Test Conditions Min. Typ. | Max. | Unit
ILp3 Low Power 3 HAO = off, All IP Off, Sleep state 0.3 1.0 UuA
HAO : Internal High Accuracy Oscillator frequency.

Ta=25C,Vpp1 = 5.5V,unless otherwise noted

Sym. Parameter Test Conditions Min. Typ. | Max. | Unit
ILp3 Low Power 3 HAO = off, All IP Off, Sleep state 0.5 2 UA
Sleep current vs. VDD Sleep current vs. TA
0.350 3.0000
——SLEEP — sy
0.300 \ 2.5000 /
0.250 —_—4 / ,
\ 2.0000
0.200 — v / /
< < 1.5000
0.150 — //
0.100 1.0000
0.050 0.5000
0.000 0.0000
5.0V 4.5V 4.0V 3.5V 3.0v 2.5V 2.0v ‘ * s © * ©
OV VR VS SR CE VR VY
VDD(V) T D NN NG R R 2

Figure 5.2.3-1 I.ps vs. VDD1

© 2022 HYCON Technology Corp
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Figure 5.2.3-2 I.ps vs. Temperature
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5.2.4. GPIO PORT CLKOUT/IRQ/AI9

Ta=25C,Vpp1 = 3.0V,unless otherwise noted

Sym. Parameter Test Conditions Min. Typ. Max. Unit
Analog Input
ILkG Leakage Current 0.1 UuA
Rpu | Port pull high resistance 351 390 429 kQ
Output voltage and current and frequency
) VDD1<4V, lop=10mA, Vop1-0.3
Vou High-level output voltage
VDD1>=4V, loy=15mA, VDD1'0-4 v
VDD1<4V, I =-10mA Vss11+0.3
VoL Low-level output voltage
VDD1>=4V, I =-15mA Vs1+0.4
VDD=3.3V,VOH vs. IL VDD=3.3V,VOL vs. IL
4.0 0.45
0.40
33 T 0.35 /
=30 —~ 0.30 /
s \ s —_~
%25 g 025 —
£ o~ £ 020
=20 > 015 —
15 0.10 //
0.05
10 0.00 /
OMA 5MA 10MA 15MA 20MA 25MA 30MA 35MA
) OMA  5MA 10MA 15MA 20MA 25MA  30MA 35MA
Loading (mA) Loading (mA)

Figure 5.2.4-1 Von vs. lon

© 2022 HYCON Technology Corp
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Figure 5.2.4-2 VoL vs. loL
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5.2.5. Brownout Reset (BOR)

Ta=25C,Vpp1 = 3.0V,unless otherwise noted

Sym. Parameter Test Conditions Min. Typ. | Max. | Unit
Pulse length needed to accepted reset internally, t4..vr 2 us
Vpp1 Start Voltage to accepted reset internally Ta=25C
1.5 1.65 1.8 \%
(L>H),Vivr
BOR | Voou Start Voltage to accepted reset internally Ta=-40C ~85 C
1.45 1.85 \%
(L=>H), Vi,
Current consumption VDD1=3.3V 0.3 UA
VDD1=5.5V 0.5 UA
BORvs. TA
1.800 p—TITT
1.750 =
\ Release
1.700
1650 -
>
£ 1550
o
> 1500 —
1.450
1.400
1350
40 20 0 20 40 60 8 100 125
TA(C)
Figure5.2.5-1 BOR vs. Temperature
© 2022 HYCON Technology Corp DS-HY16F3913-V01_TC
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Ta=25C,VDD1 = 3.0V,unless otherwise noted

Sym. Parameter Test Conditions Min. Typ. Max. | Unit
VDDA operation current, IL=0mA
LDOC[2:0]=000b 20 uA
IVDDA].
LDOC [2:0]=000b 2.28 2.4 2.52 V
LDOC [2:0]=001b 2.47 2.6 2.73 \
I = 01mA LDOC [2:0]=010b 2.755 2.9 3.045 \Y
=0.1mA,
Select VDDA output \;DDl LDOC [2:0]=011b 3.135 3.3 3.465 V
voltage LDOC [2:0]=100b 3.42 3.6 3.78 \
VDDA1 9 =VDDA1+0.25V [2:0]
LDOC [2:0]=101b 3.8 4.0 4.2 Vv
LDOC [2:0]=110b 4.275 4.5 4,725 Vv
LDOC [2:0]=111b 4.75 5.0 5.25 Vv
Dropout voltage IL=10mA LDOC [2:0]=000b 400 mV
. LDOC [2:0]=000b . . .
Temperature drift Ta=-40C~85C 50 ppm/C
I, = 10uA
Vpp: Voltage drift LDOC [2:0]=000b | Vpp;=VDDA1+0.25V~5.5V +0.2 %IV
REFOL1 operation current,
50 uA
IreFo1
VDDA1=2.4V, _
' I. = 0mA, 1.14 1.2 1.26 \
REFO1 output voltage, V| IL—02mA
p ge, Vrero1 ENV12=1b |_ =0. . 0.94 096 Veeros
(include ESD resistance)
Temperature drift Ta=-40°C~85C 50 ppm/C
Vppa: Voltage drift 100 uVv/Vv
ACM1 operation current, VDDA1=2.4V,
ENADCI[0]=1b, 50 UuA
lacm
ENACM=1b
Internal Analog Common VCMS=0b,
VDDA1/2 \
Mode Voltage ,Vacmi=1.2V IL = OuA
ACM1
or VDDA1/2 VCMS=1b,
1.14 1.2 1.26 \
IL = 0uA
Ta=-40C~85T,
Temperature drift 50 ppm/‘C
ENACM [0]=1b
VDDAL : Adjust Voltage Regulator,
ACML : Internal Analog Common Mode Voltage VDDA1/2 (No voltage output) or 1.2V
VDDA(LDOC[2:0]=000b) vs. VDD VDDA(LDOC[2:0]=010b) vs. VDD
2.406 2.896
2.406 —IL=10uA 2.896 \\ ——IL=10uA
2.405 \, 2.895 N
< 2.405 \ __ 2.895 NC
) N 2 2.804
g 2404 N~ & 2894 ~.
£ 2408 ~— £ 2893 —
S J403 > 2.893 B
2.403 2.892
2.402 2.892
2.402 2.891
55y 50V 45V 4.0V 3.5V 3.0V 25V 5.5V 5.0V 4.5V 4.0V 3.5V 3.0v
VDD(V) VDD(V)

Figure 5.2.6-1 VDDA1(000b) vs. VDD1

© 2022 HYCON Technology Corp
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VDDA(LDOC[2:0]=110b) vs. VDD

VDDA(LDOC[2:0]=000b) vs. TA

4.488 2412
—l= == \/DD=5V,IL=10uA
4.486 \ IL=10uA ;‘iég —
e \ S 2406 // \\
S 4482 C '@ 2.404 C
%4.480 \ 8 2402 \
§4.478 ~ S 2.400 -
4476 2308
4.474 239
4.472 N R N N
5.5V 5.0V 45V . »66 RN R S I \90(‘ \,):')Q
VDD(V)
Figure 5.2.6-3 VDDA1(110b) vs. VDD1 Figure 5.2.6-4 VDDA1(000b) vs. Temperature
VDDA(LDOC[2:0]=010b) vs. TA VDDA(LDOC[2:0]=110b) vs. TA
i‘:gg ——VDD=5V,IL=10uA 4.485 VDD=5V 1100
) . 4.480 — —laRA
2.896
__2.894 // \\ — 4475 // T~
2 28% N % 4.470 \
@ 2.890 AN W \
S 2888 NC % 4.465 S
S 2886 ~ > 4.460
2.884
2.882 4.455
2.880 4.450
2878 N N QQ QQC 0@ 0@ 6(: QQ QQ 6() c)(J
@Q '»Q Q(J . "9:0 @c@ @Q %QQ '&QQ . \;{)@ » v v » <O @ S N

Figure 5.2.6-5 VDDA1(010b) vs. Temperature

VDDA vs. Load current

2.440
2.420 e===\/DD=3.6V,VDDA=2.4V mode

@ 2.400 -
g \
S 2.380

S 2
H \
g 2360 ——
= 2340

2.320

2.300

OmA 5mA 10mA 15mA 20mA 25mA 30mA
Load current(mA)

Figure 5.2.6-7 VDDAL vs. Load current
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5.2.7. ZAADC, Power Supply and recommended operating conditions

Ta=25C,Vpp1 = 3.0V, VDDA1=2.4V,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. | Unit
Vspis Supply Voltage at VDDA1 ENVDDA[0]=0 2.4 4.5 \%
Modulator sample frequency, ADC_CK 1000 KHz
fspis
Over Sample Ratio, OSR 64 65536
Operation supply current GAIN =16,
| sp1s ENADC[0]=1 260 uA
without PGA ADC_CK=1MHz

5.2.7.1. ZAADC, performance

Ta = 25C,Vpp1 = 3.0V, VDDA1=2.4V,Vvr=1.0V,GAIN=1 without PGA,fSD18=1MHz,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. | Unit
VDDA1=2.4V,Vyr=1.0V,AS|=£200mV
INL Integral Nonlinearity(INL) +0.003 +0.01 %FSR
VDDA1=2.4V,Vyr=1.0V,AS|=£450mV
No Missing Codes® ADC_CK=1MHz,0SR=64000 23 Bits
Gspis Temperature drift Gain x16 | Ta=-40C~ 85T, 10 ppm/C
Offset error of Full Scale
Rang input voltage range Gain=2 1 %FSR
AAI=0V
with Chopper
AVR=1.2V
Eos GAIN=1 0.004
DCSET[3:0]=<0000>
Offset error temperature GAIN=2 0.003
*AAl is external short uv/i'c
drift with chopper GAIN=4 0.003
GAIN=16 0.002
Vem=0.7V to 1.7V, V=0V,
90
Vvr=1.0V GAIN=1
CMsp1g | Common-mode rejection dB
Vem=0.7V to 1.7V, V=0V,
75
Vvr=1.0V GAIN=16
VDDA1=3.0V,
AVDDA1=+100mV, GAIN=1
PSRR DC power supply rejection 75 dB
Vyvr=1.0V, PGA=off
Vs=1.2V,Vg.=1.2V,
© 2022 HYCON Technology Corp DS-HY16F3913-V01_TC
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ADC Offset vs Temperature ADC VIN: vDD/10vs. Temperature
02 3451 |
< 00 H 0.3 -
] -40\\539-.._%5 85 100 N 125 T o2
g2 £ 0.1 _—
© =
o -0.4 [=1 0 - /
= =01
£ e §-0.2 | —
=08 VDD3.3V, VDDA2.4V 0.3
10 Chopper On -0.4 -
Temperature (°C) -0.5
-40 -20 0 25 45 65 85 100 125
e ADGN=1 ADGN=2 ADGN=4 ADGN=8 e ADGN=16 TA (C)
Figure 5.2.7-1 ADC Offset drift with Temperature Figure 5.2.7-2 VDD1/10 drift with Temperature

ADC Gain Ratio vs Temperature, VR=ext.1.2v
ADC Vin=0.6 x Full scale
200
150
100
50

-40 220 0 25 45 65 85 100 5

-100
-150
-200
-250
-300

Normalized Gain Ratio (PPM)
3

Temperature (°C)

e ADGN 1 ADGN2 ADGN4 ADGN8

Figure 5.2.7-3 ADC Gain drift with Temperature
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Ta=25C,Vpp1 = 3.0V, VDDA1=2.4V,unless otherwise noted

£ SAADC IRt 7 BRI AR - TR D HBBRHAARERE  Gain, Output rate, K Efsx
WMABEREER G - ARIRGREEIEWAMTER -  2ZBES 1.2V - IR 1024 EER -

ENOB(RMS) with OSR/GAIN at A/D Clock=1MHz, VDD1=3.3V, VDDA1=2.4V, Vin=VSSA1-VSSA1, VREF=(VDDA1-VSS1)/2=1.2V,
Max OSR 32 64 125 250 500 1000 2000 4000 8000
Vin(mV) Output rate(Hz)
- ® _ 31250 15625 8000 4000 2000 1000 500 250 125
=0.9VREF™  Gain = PG,\T\G X ADGN
+2160 025 = off x 0.25 10.4 12.2 13.48 15.21 15.79 16.26 16.59 17.14 17.98
+2160 05 = off x 05 10.4 12.21 13.63 15.29 15.81 16.45 17.03 17.49 1797
+1080 1 = off x 1 10.44 12.11 14.14 15.29 15.87 16.36 16.99 17.56 18.01
+540 2 = off x 2 10.39 12.18 13.57 15.21 15.9 16.46 16.98 17.47 17.93
+270 4 = off x 4 10.38 12.16 13.29 15.22 15.74 16.29 16.88 17.35 17.85
+135 8 = off x 8 10.42 12.09 13.49 15.1 15.63 16.19 16.81 17.28 17.86
+68 16 = off x 16 10.33 12 13.92 15.01 15.58 16.11 16.68 1711 17.59
(1) Max. Vin(mV) is the max. input voltage single end to ground(VSS1)

ENOB(RMS) with OSR/GAIN at A/D Clock=1MHz, VDD1=3.3V, VDDA1=2.4V, Vin=VSSA1-VSSA1, VREF=(VDDA1-VSS1)/2=1.2V,

Max OSR 32 64 125 250 500 1000 2000 4000 8000
vin(mv) Output rate(Hz)
_ 1) . _ PGAG 15625 7813 4000 2000 1000 500 250 125 63
=0.9VREF Gain = N X ADGN
+2160 025 = off x 025 10.89 12.7 14.2 15.88 16.39 16.74 16.83 17.63 185
+2160 05 = off x 05 10.8 12.65 14.21 15.66 16.25 16.93 17.38  17.92 18.47
+1080 1 = off x 1 10.85 12.69 14.07 15.66 16.43 16.95 17.49 17.88 18.48
+540 2 = off x 2 10.87 12.73 14.2 15.68 16.45 16.85 17.41  18.04 18.41
+270 4 = off x 4 10.92 12.72 14.11 15.69 16.2 16.93 17.41 1795 18.37
+135 8 = off x 8 10.85 12.68 14.04 15.52 16.01 16.66 17.39 17.83 1831
+68 16 = off x 16 10.81 12.53 13.88 15.48 16.1 16.63 17.1 17.68 18.06

(1) Max. Vin(mV) is the max. input voltage single end to ground(VSS1)

Table5.2.7-1 XAADC ENOB Table

RMS(uV) with OSR/GAIN at A/D Clock=1MHz, VDD1=3.3V, VDDA1=2.4V, Vin=VSSA1-VSSA1, VREF=(VDDA1-VSS1)/2=1.2V,

Max OSR 32 64 125 250 500 1000 2000 4000 8000
Vin(mV) Output rate(Hz)
- ) 31250 15625 8000 4000 2000 1000 500 250 125
=0.9VREF™  Gain = PG’\fG X ADGN
+2160 025 = off x 025 7167.72 2052.62 846.32 25525 170.77 122.81 97.90 66.85 37.35
+2160 05 = off x 05 358584 1019.28 380.01 120.90 84.36 53.83 36.00 26.22 18.85
+1080 1 = off x 1 173551 547.67 133.84 60.37 4041 28.69 18.53 1251 9.17
+540 2 = off x 2 900.82  259.54 99.46 31.89  19.82 13.37 9.36 6.67  4.85
+270 4 = off x 4 453.79  131.66 60.29 1578  11.03 7.53 4.99 3.61 256
+135 8 = off x 8 219.94 69.37 26.29 8.58 5.94 4.03 2.64 1.90 1.27
+68 16 = off x 16 117.26 36.75 9.75 4.59 3.08 2.14 1.44 1.07 0.76

(1) Max. Vin(mV) is the max. input voltage single end to ground(VSS1)

RMS(uV) with OSR/GAIN at A/D Clock=1MHz, VDD1=3.3V, VDDA1=2.4V, Vin=VSSA1-VSSA1, VREF=(VDDA1-VSS1)/2=1.2V,

Max OSR 32 64 125 250 500 1000 2000 4000 8000
Vin(mV) Output rate(Hz)
o) ) PGAG 15625 7813 4000 2000 1000 500 250 125 63
=0.9VREF Gain = N X ADGN
+2160 0.25 = off x 0.25 5078.12 1456.73 515.21 159.79 112.25 88.58 83.03 47.74  25.99
+2160 05 = off x 05 2710.97 751.58 255.16 93.61 61.88 38.69 28.29 19.52 13.28
+1080 1 = off x 1 1306.67 365.13 140.05 46.81 27.27 19.14 13.14 9.99 6.62
+540 2 = off x 2 647.24 178.25 64.25 22.97 13.50 10.24 6.96 4.49 3.46
+270 4 = off x 4 312.62 89.41 34.05 11.41 8.04 4.85 3.46 2.38 1.79
+135 8 = off x 8 163.64 45.95 17.88 6.44 4.57 2.91 1.76 1.30 0.93
+68 16 = off x 16 83.87 25.55 10.02 3.31 2.14 1.49 1.07 0.72 0.55

16000 32000
63 31
18.56 18.98
18.36  18.98
18.47 18.87
18.41 18.86
18.33 18.91
18.28 18.72
18.14 18.55
Chopper On

16000 32000

31 16
19.07 195
19.01 19.48
19.04 19.35
18.94 19.36
18.86 19.46
18.8 19.29
18.52 19.14

16000 32000

63 31
25.06 18.76
14.33 9.37
6.64 5.03
3.47 2.53
1.83 1.22
0.95 0.70
0.52 0.39
Chopper On

16000 32000

31 16
1759 12.99
9.18 6.59
4.48 3.62
2.41 1.79
1.27 0.84
0.66 0.47
0.40 0.26

64000

16

19.6
19.41
19.41
19.41
19.26
19.09

19

64000

20.04
20
20.01
19.91
19.87
19.73
19.48

64000

16

12.19
6.94
3.47
1.73
0.96
0.54
0.29

64000

8.96
4.59
2.30
1.23
0.63

0.35

0.21

Table5.2.7-2 ZAADC 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:

FSR j

o R
ENOB(RMS) = \RMS Noise -

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

RMS Noise = = =
Where FSR (Full - Scale Range) = 2 x VREF/Gain.
1024
2> (ADOLK])
Average = &1
1024
RMS Noise Diagram RMS Noise Diagram
299 Gain=1, ° Gain=1,
450 | Output rate ~ 244sps (OSR:2048), 6 | Output rate ~ 244sps (OSR:2048),
400 LSB base on 16-bit output LSB base on 16-bit output
350 _ 4
» 300 g 2 | |
Ezso 20
e 8
8200 =2
150 3 .
100
50 8
0 6 5 4 3 2 1 0 1 2 3 4 5 8 ® 1 201 401 601 801 1001
Output Code (LSB) Time (reading number)
Figure 5.2.7-4 RMS Noise Diagram Figure 5.2.7-5 Outout code Diagram
RMS Noise Diagram RMS Noise Diagram
00 Gain=16, 8 Gain=16,
450 | Output rate ~ 244sps (OSR:2048), 6 | Output rate ~ 244sps (OSR:2048),
400 LSB base on 17-bit output LSB base on 17-bit output
350 “ I
o2
g < bt RGO ety bl
%200 2_2 [ \{ _ || _ il | __
© 150 §
100 “ \
50 ©
0 6 5 4 3 2 1 0 1 2 3 4 5 8 ® 1 201 401 601 801 1001
Output Code (LSB) Time (reading number)
Figure 5.2.7-6 RMS Noise Diagram Figure 5.2.7-7 Output Code Diagram
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Qutput Code (LSB)

RMS Noise Diagram

Gain=1,

450 | output rate ~ 8sps (OSR:65536),
LSB base on 19-bit output

Occurrence
NN

6 5 -4 -3 -2 4 0 1 2 3 4 5
Output Code (LSB)

Figure 5.2.7-8 RMS Noise Diagram

RMS Noise Diagram

8
Gain=1
6 Output rate ~ 8sps (OSR:65538),
LSB base on 19-bit output
: |
> HH|| \HIHII|\ (L [
il bl
. T
-2
4
|
-6
-8
1 201 401 601 801 1001

Time (reading number)

Figure 5.2.7-10 Output Code Diagram

5.2.7.3. ZAADC Temperature Sensor

HYCON TECHNOLOGY

RMS Noise Diagram

500
Gain=186,

450 | Qutput rate ~ 8sps (OSR:65536),
400 LSB base on 19-bit output

350
300

(9]
o

o
o

Occurrence
NN

150
100

50

-6 -5 -4 -3 2 0 1 2 3 4 5 6
Output Code (LSB)

Figure 5.2.7-9 RMS Noise Diagram

RMS Noise Diagram

Gain=16,
6 Output rate ~ 8sps (OSR:65538),
LSB base on 19-bit output

o LI 1]
i | 4l

(o]
[ ol

Output Code (LSB)

1 201 401 601 801 1001

Time (reading number)

Figure 5.2.7-11 Output Code Diagram

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

Sym. Parameter Test Conditions Min. | Typ. | Max. | Unit
TCs Sensor temperature drift 173 uv/c
KT Absolute Temperature Scale 0°K 272 T

TCerr | One point calibrate error temperature Calibration at 25°C of -40°C~85C +2 T
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0.5
0.0
-0.5

TPS temperature(°C)

TPS error with temperature

VDD=3.3v,VDDA=2.4v,0SR=64000

ADGN=1,VR=V12-VSS

TPS Offset = 1
TPS Data=(TPSCHO(TSO-TS)-TPSCHI(TS1-TS0))/2
b
~
\.__‘\H
-401-201 0 | 25 [ 45 [ 65 | 85 [100 (125
TACC)
——E0511
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5.2.8. Rail to Rail OPAMP1  OPAMP2 + OPAMP3

Ta = 25°C,Vop1= 3.0V, VDDA1=2.4V,unless otherwise noted

Sym. Parameter Test Conditions Min. | Typ. | Max. Unit
VDDAl Power supply 2.4 45 Y,

VouTt Output range 0 VDDA1 \Y

VN Input common range 0 VDDAl \Y%

lopa OPAMP current 360 UA

. VDDAL = 3.0V, 1 mA
loPA LOAD Output current loading 0.3V< Output voltage <VDDA1-0.3V
— (push or pull) VDDA = 2.4V, 0.5 mA
0.3V< Output voltage <VDDA1-0.3V
CLoaDp Max output capacitor load 1 nF
Loading R=10K, C=100pF,

SR Slew rate 0.3V — VDDAL-0.3V 0.6 VIus
UGB Unit gain bandwidth Loading C=100pF 1000 KHz
Vos Offset error Vin = 1.2V -5 +5 mvV
DFD Digital filter delay VDDAL = 3.0V 2 us
Csa Sample capacitor 10 pF

1200

1000

800

600

400

Offset(uV)

200

-200

-400

OP1,0P2,0P3 Offset Drift

VDD=3.3V, VDDA=2.4V
OP Comman at 1.2v, unitgain output

Temperature®C

e OP1 0oP2 oP3

Figure5.2.8-1 Rail to Rail OPAMP 1~3 Offset Drift with Temperature
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5.2.9. 12-Bit Resistance Ladders

Typical values are at T,=25C and VDD1= 3.0V. Unless otherwise noted.

-0.6

DNL(LSB)
DAC_Vin=VDDA-VSS, VDDA=2.9V
OP10_Vin=DACO -OP10, OP10S=AI2

ADC Vin=AI2-VSS, ADGN=0.25, VR=V12

Figure 5.2.9-1 DNL(LSB)

Sym. | Parameter Test Conditions Min. | Typ. Max. Unit
Resolution Monotonic 12 Bit
Power Supply 2.4 VDDAl \
Operation current 50 UuA
Vout Output range Output is between Vrefp and Vrefn 0 VDDAl \%
VREEP Positive reference voltage range 0 VDDA1 Y,
VREEN Negative reference voltage range Veere > Ve 0 VDDAl V
RLADDER One LSB resistance ladder 200 Q
INL Integral linearity error Vrefp = 2.4V, Vrefn = OV +3 LSB
DNL Differential linearity error Vrefp = 2.4V, Vrefn = 0V +1 LSB
Eos Offset error Vrefp = 2.4V, Vrefn = OV 1 LSB
INL(LSB)

Figure 5.2.9-2 INL(LSB)

5.2.10. BIA Module
Ta=25C,Vpp = 3.0V, unless otherwise noted
Sym. Parameter Test Conditions Min. Typ. | Max. | Unit
HAO =8.5MHz, CPU_CK =8.5MHz
. VDDA=2.4V ~ ENADC - ENACM
IAM1 Active mode 1 ADC._CK=8.5M/8 1840 UA
SinWave=50K Vpp=200mV
HAO : Internal High Accuracy Oscillator frequency.
Ta=25C,Vpp = 3.0V, unless otherwise noted
Sym. Parameter Test Conditions Min. Typ. | Max. | Unit
(1OK//1nF)I/10K
Errl SinWave=5K Vpp=200mV 01 cv
(10K//1nF)//10K
Err2 AvVa/S.D SinWave=10K Vpp=200mV 01 cv
Err3 gls. (100K//1nF)//100K o1 ov
SinWave=5K Vpp=200mV )
(100K//1nF)//100K
Errd SinWave=10K Vpp=200mV 0.1 cv

S.D : standard deviation
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6. FJEEHMN
HERK | BN | Lea | @% i
BEmi! HEERIR | SRIEY ‘ _ . MSL3
WA | AR B gHE #AR%
HY16F3913-L100 LQFP 100 L 100 - Tray 90 Green* MSL-3
HY16F3913-N088 QFN 88 N 088 - Tray 168 Green* MSL-3

HY16F3913-L100

! T
H5%  ICEHEEARIL

' EmEEadHRREEA SRR EAER (28R / TR /| KBIERS):

B : WA EESKE HY16F3913 A e BN R BEFEEMNEmaEi &R/ LQFP100 £5& - BIFE
&% HY16F3913-L100 - HEM Tray HE - IR NERBN - BRAIFIAEEEIEER
%3 Tray

Bla0 ; AE) HY16F3913 B EE RIS ERE MR N EB4RSR % 009 - ME KM EREH A LQFP100
HE  BIFEmE4A HY16F3913-L100-009 - BEL Tray 8 - BIFR N EmBAI - Fif Al
L EB8EFAS Tray

Bl ;- BAERSKZE HY16F3913 ARG RN ZER R ERZENEmETER A QFN88 HE - AIFE
&4 HY16F3913-N088 - HFEL Tray & - RIFR FERBS - BRAIFHBEEEEREH
A Tray

B0 : RE HY16F3913 K& ESRAR R IUIBARIT/A 001 - MAESKMWEMEI SR QFNSS
HtE - AITEMRES HY16F3913-N088-001 - BFEL Tray £ 5 - RIBRTEREBS - B4Rl
HIAREBEEAS Tray

2 I2XIELRSE :
"RIBREIGEL LRI BRARERINEERPAENEZENBRER  MELARKR LB -
3 MSL:
REBURMSRAMIE IPC/IJEDEC J-STD-020 RIRENMLBR IR - WSE
IPC/JEDEC J-STD-033 H1Z 438 - 615 - EWEAFEA -
4Green (RoHS & no CI/Br):
HYCON ZEm &4y Green Product © & RoHS #5< - REACH SR E(SVHC) UK BN ERE

(Br<900ppm or CI<900ppm or (Br+Cl)<1500ppm) -
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7. HRRITEM

7.1. LQFP100(L100)
7.1.1. Package Dimensions LQFP100(14x14)

Unit: mm
100 76
1 o e 75
® E
s
+ gl w
e
F
25z \""; z51
26 50
o1

D 'y

™~

= 8

oy 1 GAGE PLANE
— SEATING PLANE
| ! \"l\ = S
]| ra) [y}
oA < “:
> - L1
ol

[=[0.05 wax]

VARIATIONS {ALL DIMENSIONS SHOWN IN MM)

SYMBOLS | MIN. | NOM. | MAX.
A — — | 1.80
Al 005 | —— | 0.15
A2 1.35 | 1.40 | 1.45
b 0.17 | 0.20 | 0.27
c 0.09 | 0.127 | 0.20
D 16.00 BSC
D1 14.00 BSC
E 16.00 BSC
E1 14.00 BSC
e 0.50 BSC
L 0.45 | 0.60 | 075
L1 1.00 REF

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. QFN88(N088)(TYPE1)
7.2.1. Package Dimensions QFN88(10x10)

Unit: mm

; D . - D2 -

PIN 1—]
MARK

SYMBOLS | MIN NOM MAX
A 0.70 0.75 0.80
A1 0.00 0.02 0.05
A3 0.20 REF.

b 0.15 0.20 0.25
10.00 BSC

E 10.00 BSC

& 0.40 BSC

D2 6.75 6.80 6.85

E2 6.75 6.80 6.85

L 0.30 0.40 0.50

K 1.08 1.20 1.33

Note:

1. All dimensions refer to JEDEC OUTLINE MO-220.
2. Do not include Mold Flash or Protrusions.

3. Unit: mm.

4. https://www.hycontek.com/wp-content/uploads/QFN DFN PCB.pdf
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7.2.2. Land Pattern Desigh Recommendations

o JUI0D00UBL00DII00o00IY .

A

- 680 ———

J00000000000000000000

IV TV

| uummm%mmmﬁm@
+0.40 ﬂz%

1. Publication IPC-7351 is recommended for alternate designs
2. Unit: mm
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7.3. QFN88(N088)(TYPE2)
7.3.1. Package Dimensions QFN88(10x10)

> ¥

D
A
PIN 14/
MARK
E
v
SYMBOLS MIN NOM MAX
A 0.70 0.75 0.80
Al 0.00 0.02 0.05
A3 0.20 REF.
b 0.15 0.20 0.25
10.00 BSC
10.00 BSC
e 0.40 BSC
D2 5.45 5.60 5.75
E2 5.45 5.60 575
L 0.30 0.40 0.50
K 1.62 1.80 1.98
Note:

1. All dimensions refer to JEDEC OUTLINE MO-220.

2. Do not include Mold Flash or Protrusions.

3. Unit: mm.

4. https://www.hycontek.com/wp-content/uploads/QFN DFN PCB.pdf

Al

A3

66

HYGON
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Unit: mm

67 88

SRVAUAY/(GRUAVAUAVAURV/IVAVRVACIURUASIUARAVAY

E2

45
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7.3.2. Land Pattern Design Recommendations

o JUI0D00UBL00DII00o00IY .

A

- 560 ———

J00000000000000000000

IV TV

| uummm%mmmﬁm@
+0.40 ﬂz%

1. Publication IPC-7351 is recommended for alternate designs
2. Unit: mm
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