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2.2 BERITIAE A

2.2.1 HY16F188 LQFP48
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1 NC NC | NC
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3 | RST | 1&fir5 [l
4 10 PT1.0 i%ﬁﬁ%z?iﬁﬁ)\lﬁﬁﬁgl Hal
Al CH1 | thimrestsissm AS [ CH1
| INTL1.0 | #MEEHERE INTL.0 figg A5 | Al
O PWMO_1 | PWMO_1 #giH 5 [Hal
I CS_1 | SPI #sHfERESRS [ CS_1
10 TX_1 | EUART #zfE k455 [jl TX 1
I TCIL_ 1 | fifettiashn AJGS [H TCI1_1
10 SCL_1 | 12C imzfiFaE4ss [ SCL_1
5 10 PT1.1 | i8IS A/ S [
Al CH2 | bhiastriisem A s [ CH2
[ INT1.1 | HPMEFFETE INTL.1 g A5 [H
O PWM1_1 | PWM1 1 #gH 5 [Hal
I CK_1 | SPI @:zfiFss35 (] CK 1
| RX_1 | EUART #@zR3U4R s [ RX_1
I TCI2_1 | fifettiasin AJGS [ TCI2_1
10 SDA_1 | 12C #E:REdE4E5 [H SDA 1
6 10 PT1.2 | 7% AL s [
Al CH3 | [higeestHisem A [ CH3
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[ INT1.3 | HPMEFFERE INTL.3 dgi A5 [H
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10 SDA_2 | 12C @E:HEE4R5 [Hl SDA_2
8 10 PT1.4 | i A% A 5 )
Al CL2 | figftaittim A5 M CL2
| INT1.4 | SRE[ETE INTL.4 5 A5 [
(0] PWMO_3 | PWMO_3 i 5 [Hal
| CS_2 | SPI jEsR{HERELRS [ CS_2
10 TX_3 | EUART #zHadae4i o [ TX 3
I TCI1_ 3 | fifettiastn AJRS [ TCI1_3
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EHaE | s =1 e
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Al CL3 fisZeizsmig A5 [fl CL3
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o) PWM1_3 PWM1_3 g5 Hl
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I TCI2_3 ffelbicssdn AJHS ] TCI2_3
10 SDA 3  12C @ #dE4sE i SDA 3
10 10 PT1.6 i A% AL S | H
Al CL4  figsZesasmig A5 [fl CLA
I INT1.6 ApEfHRERIR INTL.6 i A [H
o) PWMO_4 PWMO_4 g5 | Hl
I MISO_2 SPI imEsHEIEERS [ MISO_2 (i A > fetigt)
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10 SCL_4 12C im:fisss435 i SCL_4
1 10 PTL.7 i@ AT A5 | H)
AO CMPO1 Ll 23bhie 4t i 5 | Fl
[ INT1.7  ApEFHHERIR INTL.7 5 A [F
o} PWM1 4 PWM1_4 s [l
o MOSI_2 SPI imEzHER4RS [F MOSI_2( Tt - e A)
I RX_4 EUART ZEzREEULERS [H RX_4
I TCI2_4  ffetbicesin AR5 [f TCI2_4
10 SDA_4 12C maHEiE45 [l SDA_4
12 NC NC NC
13 I ECK  Frs&aiaimEf 1 (EDM)BHELR S [
14 10 EDIO [ 3stmaH 1 (EDM)Bigasin A/ 5 [l
15 10 PT3.7 il FH% i A5 [
AO OPO HE AL 5 [ Fl
16 NC NC NC
17 NC NC NC
18 PIO VDDA {5 eE i B R/ LD O F R iy i/ 152 sk 205 B R i A\
19 Al AIO0 ADC fEif5#g A5 [Hil O
20 Al AIO1  ADC f&ifitif A5 [f 1
21 Al AlO2  ADC f&ifiiif A S [l 2
22 Al AlO3  ADC fEifiii A2 H 3
23 10 PT3.6 i A% g At 5 [
PIO REFO  f5ifiE 222 B AR 5 [l
24 NC NC NC
25 NC NC NC
26 10 PT3.5 il FH% i A5 | H
Al AIO7 ADC f&ifiti A5 [f 7
27 10 PT3.4 iS4 A5 ()
Al AlO6 ADC & A5 [fl 6
28 10 PT3.3 il FH% i A5 [ H
Al AlO5  ADC fEifiis A2 H 5
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SR | ERERY EATE ft
29 10 PT3.2 | i A A5 [
Al AlO4 | ADC i A5 H 4
30 10 PT3.1 | i A A 5 )
DO OPOD2 | HEJRCA#E w5 [H 2
AO DAO | 8-bit Resistance Ladders g5 [Fal
31 10 PT3.0 | i A A 5 )
DO OPOD1 | HERCAZE T F s [H 1
32 10 PT2.0 | %5 F S i AL [
| INT2.0 | ZMEHERR INT2.0 fig A5 [Hl
0 PWMO_5 | PWMO_5 5 [Hil
| CS_3 | SPI msffHigES Ml CS_3
10 TX_5 | EUART iEzHasat4q5 M TX_5
I TCI1_5 | ffElbiastm AJRS [l TCI1_5
Ie} SCL_5 | 12C iE:HA%#455 [l SCL_5
33 10 PT2.1 | i At A5 )
| INT2.1 | ZNEHERR INT2.1 fiig A5 B
e} PWM1_5 | PWM1_5 @5 [H
I CK_3 | SPI mzfissaaRs [l CK_3
[ RX_5 | EUART #EREEULLRS [l RX_5
[ TCI2_5 | fietbimasim AR5 [fdl TCI2_5
10 SDA_5 | 12C @E:HEE4R5 1 SDA_S
34 10 PT2.2 | i P A5 [
| INT2.2 | SpEFRETR INT2.2 fig A5 [H
o PWMO_6 | PWMO_6 55 [Hil
| MISO_3 | SPI #EREHE4RE [f MISO_3(E Ml A - feidisi )
10 TX_6 | EUART #H:HE 25455 [ TX_6
[ TCI1_6 | fiifetbizastn AJES [ TCI1_6
10 SCL_6 | 12C maHissEss s [l SCL_6
35 10 PT2.3 | B FH#di A /5 [
| INT2.3 | ZNEfHERR INT2.3 B A5 [ Hl
o PWM1_6 | PWM1_6 s [Hil
O MOSI_3 | SPI EzHEHE4RE [l MOSI_3( Lt - 7etin A)
[ RX_6 | EUART ##zH#E4R5 [l RX_6
| TCI2_6 | fifELbizstn AJRS [ TC12_6
10 SDA _6 | 12C :#HEE4R 5 [H SDA_6
36 NC NC | NC
37 10 PT2.4 | #F FS i A S [
Xl LS_XIN | #MEEZE GRS 32768HZ i A5 [l
| INT2.4 | SpEFHETR INT2.4 fi A5 [F
o PWMO_7 | PWMO_7 &5 [H
| CS_4 | SPI #E:{ERES M CS_4
10 TX_7 | EUART EaHEE5435 [ TX_7
[ TCIL_7 | ffetbdzestn AJES [Hl TCI1_7
10 SCL_7 | 12C mzHissEas s [l SCL_7
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Esk | EpEm® EATE ft
38 10 PT2.5 | i P A 5 [
XO LS_XOUT | 4K &= 32768HZ g5 [l
| INT2.5 | SPEFHERE INT2.5 fig A5 [
o PWM1_7 | PWM1_7 5 [Hl
[ CK_4 | SPI izl sE4R5 [Hl CK_4
| RX_7 | EUART @HBAI4R5 B RX_7
I TCI2_7 | figfelbiastin AJES B TCl2_7
10 SDA_7 | 12C @E:HEE4R5 i SDA_7
39 10 PT2.6 | 7 FH%rtm Al 5 [
Xl HS_XIN | #MEiE R s 2~16MHZ i A5 [l
| INT2.6 | #ME[HEIE INT2.6 i A5 [ Fl
0 PWMO0_8 | PWMO_8 i3 [Fal
| MISO_4 | SPI ZEzHEHE4R5 [l MISO_A(EMdn A » 7t H)
10 TX_8 | EUART #HzHE 25455 [ TX_8
I TCI1_8 | ffEtbizstm AJRS [ TC11_8
10 SCL_8 | 12C imzNiF #4555 [l SCL_8
40 (e} PT2.7 | i P A5 [
XO HS_XOUT | ¥z sl S 2~16MHZ i 2 [ Hl
[ INT2.7 | 4pNEf B INT2.7 65 A S [H
o} PWM1_8 | PWM1_8 5 [Hi
0 MOSI_4 | SPI iEzREHELRS [ MOSI_A( M - et A)
I RX_8 | EUART ZEafldUi4s s [fl RX_8
I TCI2_8 | fiifElbiasim AR5 [fdl TCI2_8
10 SDA_8 | 12C @E:H#5475 i SDA_8
41 PO VDD18 | e FE S [ > #d 1.8V
42 NC NC | NC
43 PI VDD3V | &5 TAFEE 5 FR A5 [l
44 PO CP_O | & A5 [ > #d 3V
45 PIO CH | EE{af 28 FHER EE ki A\ BE A = BE (1 132 A5 [l
46 PIO CL | SRR e R A B R BEAS [
47 PI CP_l | EEfaf 2 1R B iy A EE A [l
48 P VSS | BEitES [
#2-1 HY16F188 LQFP48 5 [flE 76 & 5 I DhREE
(Q)VERERES -
I = B7imA

O = &y
OD = Pl
Al = TEE A
AO = fHfid
P = B
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2.2.2 HY16F187/184 LQFP48

ik
=

EhsE | EmrEa® BT
1 NC NC | NC
2 PI VPP | (B (RREZEEETE(arS )
3 | RST | 185/l
4 le} PT1.0 | A% A 5 [
Al CH1 | Lhirzsfsisiing A5 [ CH1
| INT1.0 | #MEfHERER INTL.0 Bi5 A5 [H
o PWMO_1 | PWMO_1 i |Hl
[ CS_1 | SPI #:f{HEESRS [Hll CS_1
Te) TX_1 | EUART RS 545R5 [f TX_1
[ TCI1_1 | fifelbiasti AJES B TCI1_1
[o) SCL_1 | 12C mzfiFsEaR 5 [ SCL_1
5 1O PT1.1 | s FH % A 5 (Al
Al CH2 | bh2sfsifitm A5 [ CH2
| INTL.1 | SPEfFHETIR INTL.1 fi5 A [l
o PWM1_1 | PWM1_1 #H5 [H

| CK_1 | SPI imzfAF#4Rs (M CK_1
| RX_1 | EUART EzHEU4R5 [ RX_1
[ TCI2_1 | HfEtbiasdn AKS ] TCI2_1

10 SDA_1 | 12C imaHEdE4R5 (M SDA_1
6 10 PT1.2 | 8§ A/ S [
Al CH3 | ELimasttifbeln A5 [l CH3
I INT1.2 | HPEf-ER INTL.2 d5 A5 [H
o) PWMO_2 | PWMO_2 it 5 [Hil
I MISO_1 | SPI :HER4RS [l MISO_1(F-f A - etk
10 TX_2 | EUART EEHE435 1 TX 2
I TCI1_2 | fiife et AJES (Il TCI1_2
10 SCL_2 | 12C imzRud§a45 5 [l SCL_2
7 10 PT1.3 | A8 A5 [
Al CL1 | filfZeta it A5 M CL1
I INT1.3 | HPESETIR INTL.3 By A5 [l
o) PWM1_2 | PWM1_2 #H5 [Hil
o MOSI_1 | SPI #:HERLRT [l MOSI_1(F: it - Ttk A)
|

RX_2 | EUART iP5 [ TX_2
| TCI2_2 | ffetbisastn AJ5S [ TCI2_2

10 SDA_2 | 12C @E:HEE4R 5| SDA_2
8 Te) PT1.4 | s % A 5 A

Al CL2 | figiZeiz i A5 [l CL2

[ INT1.4 | ZNEHERR INTL.4 B A5 [ H

o PWMO_3 | PWMO_3 5 [Hil

| CS_2 | SPI zEf{HRES S [l CS_2

10 TX_3 | EUART ’daHag a4 [fll TX_3

[ TCI1_3 | ffetbiasn AJES [ TCI1_3

Te) SCL_3 | 12C @i ss455 [l SCL_3

S A pEE© EhatE
9 lo) PT1.5 i@ S A

i
=
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EhgE  EmEs® BT fihk
Al CL3  flgfZefar sy A5 M CL3
| INT1.5 ARERETIR INTL.5 g A [H
o) PWM1_3 PWML1_3 gt a|H
| CK_2 SPI jEafiFEass [ CK_2
[ RX_3 EUART #E:REEULLRS I RX_3
[ TCI2_3  #ferbseassn AJES [H TCI2_3
lo) SDA_3 12C imzREdE4R5 | H SDA_3
10 10 PT1.6 i F%tm Al [
Al CLA  flgfZei it A5 B CL4A
| INT1.6 A HRETIR INTL.6 fia A [F
0 PWMO_4 PWMO_4 g a|H
I MISO_2 SPI EEAEIELRS B MISO_2 ( Tk A - (e )
10 TX_4 EUART ZEafEEL45 [ TX 4
[ TCI1_4  ffeibicssfin AJRS I TCI1_4
lo) SCL_4 12C E:li%ss4sc |l SCL_4
11 10 PTL.7 i8Rt Al s [
AO CMPO1  Ch#gasbbicas Sl 5 [Hal
| INT1.7  AREHRETIR INTL.7 5 A [F
o) PWM1_ 4 PWM1_4 #gHa|H
o) MOSI_2 SPI EEAEHELRS B MOSI_2(F it - fefim )
[ RX_4 EUART iR 4RS B RX_4
[ TCI2_4  ffeibicssfin AJRS M TCI2_4
To) SDA_4 12C N5 4R5 [ SDA_4
12 NC NC NC
13 [ ECK  Bf&FaatmE L1 (EDM) R §a4 5 [Hil
14 lo) EDIO  FA#aatimEH 1 (EDM) S & A 5 [
15 [o) PT3.7 i FH % A 5 (Al
AO OPO E#E A S 15 [
16 NC NC NC
17 NC NC NC
18 PIO VDDA  15{5FER 5 EE BE/L DO F& AT i/ A5 5% 2 )15 2 R iy A
19 Al AIOO  ADC f&#¢ A5 [l 0
20 Al AIO1 ADC f& i A5 [l 1
21 Al AIO2 ADC f5ifiti A5 [l 2
22 Al AlO3  ADC f5ifitii A5 [l 3
23 10 PT3.6 8%t Adds 5 [
PIO REFO  f5if5E22 5 FRl 5 [
24 NC NC NC
25 NC NC NC
26 [o) PT3.5 i FH % A 5 (Al
Al AIO7  ADC f&ifiti A5 [Hll 7
27 lo) PT3.4 i FH# o AL H S [
Al AlO6 ADC i A5 H 6
28 [o) PT3.3 i FH % A 5 (Al
Al AIO5  ADC f5ifitia A5 [fil 5
29 lo) PT3.2 | i FH S AL S [
Al AlO4 | ADC & A5 [Hil 4
30 lo) PT3.1 | s FH %o A 5 [
DO OPOD2 | H#HE A Zs 8 a5 [ 2
AO DAO | 8-bit Resistance Ladders g5 [l
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21-bit ENOB ZAADC, 32-bit MCU & 64Kb Flash

HYGON

S EmEs® B TE fhat
31 10 PT3.0 | 8P #rdi Ao [
DO OPOD1 | #E R A2 Tt 5 (M 1
32 NC NC | NC
33 NC NC | NC
34 NC NC | NC
35 NC NC | NC
36 NC NC | NC
37 10 PT2.4 | 7% F% i Al s [
Xl LS_XIN | #MEEEE SRS 32768HZ i A5 [l
[ INT2.4 | ZNETHERR INT2.4 B A5 [ H
o PWMO_7 | PWMO_7 5 [H
| CS_4 | SPI :{{HAES [Hl CS_4
10 TX_7 | EUART EzHasat4qs [ TX 7
I TCI1_7 | fferbseasin AJES [H TCI1_7
10 SCL_7 | 12C imzfidss4ss [f SCL_7
38 10 PT2.5 | i F%tm Al 5 [
XO LS_XOUT | #MIEZR GRS 32768HZ i 5 [ Hil
| INT2.5 | HREfFHRETE INT2.5 g A5 [f
0 PWM1_7 | PWM1_7 @5 [H
[ CK_4 | SPI im:liss47E [j CK_4
[ RX_7 | EUART isfdrUa4ss M RX_7
| TCI2_7 | fiffelbiastn AJES B TCl2_7
10 SDA 7 | 12C @sREdE4RS Hil SDA_7
39 10 PT2.6 | i FSerdi A S [
Xl HS_XIN | #MfiE i 2~16MHZ i A 5| Hil
[ INT2.6 | YN[ HERR INT2.6 fig A5 [l
o) PWMO_8 | PWMO_8 5 [Hil
I MISO_4 | SPI EAEIELRS M MISO_A4(TF il A > i)
10 TX_8 | EUART #5455 [ TX_8
[ TCI1_8 | fififElbixestm AJES [ TC11_8
10 SCL_8 | 12C @m:Hif4475 ] SCL_8
40 10 PT2.7 | i8R %t Al [
XO HS XOUT | §hgse i 2 2~16MHZ gy 2 | jil
[ INT2.7 | SRS HRETIR INT2.7 fig A5 [H
o PWM1_8 | PWM1_8 s [Hil
O MOSI_4 | SPI #E:REHELRE [l MOSI_A4(E Ml - (et A)
[ RX_8 | EUART s REU4R5 [Hll RX_8
| TCI2_8 | fifEtbizasin AJRS [H TCI2_8
10 SDA_8 | 12C msHEdE4R5 il SDA_8
41 PO VDD18 | #FFEH AL [l > fard 1.8V
42 NC NC | NC
43 PI VDD3V | &5 TSR E R A5 [
44 NC NC | NC
45 NC NC | NC
46 NC NC | NC
47 NC NC | NC
48 P VSS | RS [H

Z%2-2 HY16F187/184 LQFP48 5|HilE s K 5 | FlTRE R 1t
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21-bit ENOB ZAADC, 32-bit MCU & 64Kb Flash

2.2.3 HY16F187/184 QFN33

ERsE | EmEs® =1 B

1 10 PT1.0
Al CH1

| INT1.0

o) PWMO_1

| cs 1

10 TX 1

| TCI1 1

10 SCL_1

2 10 PT1.1
Al CH2

| INTL.1

o) PWM1_1

| CK_1

| RX_1

| TCI2_1

10 SDA_1

3 10 PT1.2
Al CH3

| INTL.2

o) PWMO_2

| MISO_1

10 TX 2

| TCI1 2

10 SCL_2

4 10 PT1.3
Al cL1

| INT1.3

o) PWM1_2

o) MOSI_1

| RX_2

| TCI2 2

10 SDA_2

5 10 PT1.4
Al CL2

| INT1.4

o) PWMO_3

| CS 2

10 TX 3

| TCI1 3

10 SCL_3

© 2014-2016 HYCON Technology Corp
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B
[

8 FH B A 5 T
bedzas st fibdn A5 (Ml CH1
SRR INTL.0 By A5 [l
PWMO_1 g5 [Hal

SPI iR HEAELRS [ CS_1
EUART afagters [l TX_1
it A RS [ TCI1_1
12C JEaHIFEEER S [Hll SCL_1

A FH S A\ o 5 Rl
Eoias e i A5 [l CH2
HMERETIR INTL.1 By A5 [l
PWM1_1 s [Hl

SPI EaRHFEEAR S [l CK_1
EUART af s [l RX_1
e bt ARG [ TCI12_1
12C ZmEaREEE4RS [ SDA_1
8 FH B A L 5 (Rl
Eedzas s fitdn A5 [l CH3
SRR INTL.2 By A5 [
PWMO_2 it [Hil

SPI i EREEELRT [ MISO_L1(FEtkig A » fetdim )
EUART Jafsg it ers [l TX_2
et eshn AJES [ TCI1_2
12C JEEHHFSEAR S [l SCL_2

i FH B A o 5 T
fEET i A [ CLL
HNERHETE INTL.3 i A5 [Hil
PWM1_2 5 [Hil

SPI EEHEHEARS [ MOSI_1(E ML - eiEnA)
EUART af s [l TX_2
et A RS [ TCI12_2
12C ZEREHE4RS [ SDA_2

A FH S A\ o 5 [l
ez f S A [ CL2
HMERIETIR INTL.4 By A5 [l
PWMO_3 it [Hil

SPI R {EAELRS [l CS_2
EUART iafgs a4ty [l TX_3
e LbiEstn AJ5S [ TCI1_3
12C maRir 4R 5 [ SCL_3
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21-bit ENOB ZAADC, 32-bit MCU & 64Kb Flash

HYGON

EE  EmEs© ERIATH fifl
6 (o) PT1.5 i FH % A 5 Al
Al CL3  flgfzefa st A5 [f CL3
I INTL5 #REfHREmE INTL.5 di A5 [F
o) PWM1_3 PWML_3 g a|fl
[ CK 2 SPI iE:fisss4ss [jl CK_2
I RX_3 EUART #EzREUARS B RX_3
I TCI2_3  ffetbim st AJES [H TCI2_3
lo) SDA_3  12C i@E:lEdEssc | SDA 3
7 (o) PT1.6 s FH % i A 5 Al
Al CLA  flgfZei st A5 B CL4A
I INT1.6 ZMEHERR INTL.6 B A5 | H
o) PWMO_4 PWMO_4 #gHa|H
[ MISO 2 SPI i@:REE43E [ MISO_2
[o) TX_4 EUART @E:fBelg4as [ j TX 4
I TCI1_4  ffeibicssfin AJRS I TCI1_4
lo) SCL_4 12C E:Ni%ss4sc |l SCL_4
8 (o) PT1.7 s FH % A 5 (Al
AO CMPO1  [h#ggs bhad i 5 [l
| INTL.7 AREFeRETE INTL.7 i A5 [Fl
o) PWM1_ 4 PWML1_4 #gHa|H
o) MOSI_2 SPI EEAEHELRS M MOSI_2(F i - fefim A)
I RX_4 EUART #:REEI4R B RX_4
I TCI2_4  ffeibicssfin AJRS I TCI2_4
lo) SDA_4 12C E:NedEssc | SDA_4
9 I ECK B FaatimER L1 (EDM) 547 5 [l
10 (@) EDIO  Bfs& st imat 1 (EDM) B & A 5 [
11 (o) PT3.7 i FH % A 5 [l
AO OPO HERZSH w5
12 PIO VDDA {5 EE R R FE/LDO 72 BR Gy i/ i e B 5 25 BR i Al
13 Al AlO0 ADC fEi#gii A5 [j 0
14 Al AlO1 ADC it A5 (Bl 1
15 Al AlO2 ADC &g A5 [jl 2
16 Al AlO3  ADC fE#gis A B 3
17 (o) PT3.6 % A 5 (Al
PIO REFO  f5ifEEs 2 25 FRl 5 [
18 (o) PT3.5 i FH% i A 5 [l
Al AlO7  ADC f&ifgi; A5 [fll 7
19 (o) PT3.4 s % A 5 A
Al AlO6 ADC fEifgii A5 [j 6
20 10 PT3.3 i FH% il At 5 (A
Al AlO5 ADC &g A5 [fil 5
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21-bit ENOB ZAADC, 32-bit MCU & 64Kb Flash

HYGON

EHeE | e ERIATE fH
21 10 PT3.2 | i FH¥ et Al 5 [
Al AlO4 | ADC f& &t A5 [H 4
22 10 PT3.1 | i FH%rtm Al 5 [
DO OPOD2 | #HE I RZsH 5 [ 2
AO DAO | 8-bit Resistance Ladders g5 [l
23 10 PT3.0 | a8 A%t Al 5 [
DO OPOD1 | #HE R ARZE T #HH 5 [ 1
24 10 PT2.4 | 78 FH%rfm Al 5 [
Xl LS_XIN | #MEEZE GRS 32768HZ i A5 [Hil
| INT2.4 | MERRETE INT2.4 g A5 [Fal
(@] PWMO_7 | PWMO_7 &g 5 [Hal
| CS_4 | SPI E:HfHERES M CS_4
10 TX_7 | EUART B3 35485 [ TX 7
| TCI1_7 | fifetbiastm AR5 [ TCI1_7
10 SCL_7 | 12C E:zRaFsE4R5 [l SCL_7
25 10 PT2.5 | i FH¥ et Al 5 [
XO LS_XOUT | #MIBIZ S RE 32768HZ fi 5 [ Fil
| INT2.5 | #pEfHHETR INT2.5 i A [H
O PWM1_7 | PWML1_7 g5 [H
I CK_4 | SPI EzHI 475 [H CK_4
I RX_7 | EUART zffafans [ RX_7
| TCI2_7 | fifetbiasin AJES [ TCI2_7
10 SDA_7 | 12C #E:REdE4E5 [H SDA 7
26 10 PT2.6 | 7 FH % tm Al 5 [
Xl HS XIN | #MER = R EE 2~16MHZ i A5 [Hill
[ INT2.6 | SPEFHETE INT2.6 B A5 [
(e} PWMO_8 | PWMO_8 i 5 [Hal
| MISO_4 | SPI iEaHEIE4RS I MISO_4( il A - {etkin )
10 TX_8 | EUART #:aHa55455 [l TX 8
I TCI1_8 | flifethiesim AJRS M TCI1_8
10 SCL_8 | 12C m:zAFsE435 [l SCL_8
27 10 PT2.7 | iS4 A 5 ()
XO HS XOUT | 4MEfE i shE 2~16MHZ g 5 [Hal
| INT2.7 | MNEREREE INT2.7 g A5 [Hal
(@] PWM1_8 | PWM1_8 i 5 [Hal
Y MOSI_4 | SPI ZEFREHELRS [ MOSI_4(E M - [etkim A)
| RX_8 | EUART ZE:HFZEUERS [H RX_8
| TCI2_8 | ffifethizsm AJRS [F TCI2_8
10 SDA 8 | 12C im:HEdE 435 [Hl SDA 8
28 PO VDD18 | 8RS [l - fit 1.8V
29 Pl VDD3V | &5 TAFEE 52 ER i A5 [l
30 P VSS | Bt Al
31 PI VPP | (B (RREZEEETE(erS ()
32 | RST | 181r5[Hl
33 P VSS | HEtim s [HAl

Z%2-3 HY16F187/184 QFN33 5[flEF K 5 [MIThaEfE
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21-bit ENOB ZAADC, 32-bit MCU & 64Kb Flash

2.2.4 HY16F184 TSSOP28

HYGON

Esk | EEn® B4R ft
1 PO VDD18 | % e R S [ - gt 1.8V
2 PI VDD3V | 5 T {E 85 5 ER i A5 | Fl
3 P VSS | Bt | Hl
4 | RST | 1Efr5(Hl
5 10 PT1.0 | %5 FH# i AL s [

Al CH1 | Lhiresfsisiing A5 [ CH1

[ INT1.0 | #PEFHERIE INTL.0 5 A5 [ Hl

e} PWMO_1 | PWMO_1 &5 [H

| CS_1 | SPI E:H{HAELRS [l CS_1

10 TX_1 | EUART #Ezflagtans [ TX 1

[ TCI1_1 | FErbiasdn AKS ] TCI1_1

10 SCL_1 | 12C maHissEas s [fl SCL_1
6 10 PTL.1 | i A A i 5 [

Al CH2 | bho stsifitm A5 [ CH2

| INTL.1 | SPEFHERE INTL.L fig A5 [

o PWM1 1 | PWM1_1 s [Hl

I CK_1 | SPI ZmEzfFss4Rs [l CK_1

| RX_1 | EUART #EzHU4ss [ RX_1

| TCI2_1 | fifetbiasti AJES [f TCl2_1

10 SDA_1 | 12C :#HEE4R 5 [H SDA_1
7 10 PT1.2 | #F RS A S [

Al CH3 | Lhirzstsifisn A5 Hl CH3

| INTL1.2 | #pEFRETR INTL.2 i A [F

o PWMO_2 | PWMO_2 @5 [H

| MISO_1 | SPI ZEzHEHELRS (M MISO_L1(EHm A » fetkiE )

10 TX_2 | EUART faHa& a4 Il TX 2

[ TCI1_2 | Ffetbiesdn AJES ] TCI1_2

10 SCL_2 | 12C mzHissEss s [l SCL_2
8 10 PTL1.3 | B FH ¥ A/ 5 [

Al CL1 | filgfzetasig A5 M CL1

| INTL.3 | SPEFHERTE INTL.3 fis A5 [

o PWM1_2 | PWM1_2 @5 [

0 MOSI_1 | SPI i#zREHELRS [HAl MOSI_1(E M - et A)

| RX_2 | EUART #EHEE&RS [l TX 2

| TCI2_2 | FfElbiasin AKS ] TCI2_2

10 SDA_2 | 12C @E:l#E4R5 1 SDA_2
9 10 PT1.4 | #%FH#rin A S [

Al CL2 | fiEgtretasig A5 M CL2

[ INT1.4 | ZNEHERR INTL.4 B A5 [ H

0 PWMO0_3 | PWMO_3 i3 [Fal

| CS_2 | SPI #Eafl{HEELR S (Ml CS_2

10 TX_3 | EUART #BzH&%5455 [ TX_3

| TCI1_3 | ffetbiasn AJES [ TCI1_3

10 SCL_3 | 12C iE:RmFE475 [l SCL_3
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21-bit ENOB ZAADC, 32-bit MCU & 64Kb Flash

R
10

11

12
13
14
15
16
17
18
19

20

21

22

23

24

srawl VARG 1
R

10
Al

5-56-5-0-2558---0-

PIO

PIO

©-55-5-0-558---0-

B4
PT15
CL3
INT1.5
PWM1_3
CK_ 2
RX_3
TCI2_3
SDA_3
PT1.6
cL4
INT1.6
PWMO_4
MISO_2
TX_ 4
TCI1_ 4
SCL_4
ECK
EDIO
VDDA
AIOO
AlO1
AlO2
AlO3
PT3.6
REFO
PT3.1
OPOD?2
DAO
PT2.0
INT2.0
PWMO_5
CS 3
TX 5
TCI1 5
SCL_5
PT2.1
INT2.1
PWM1_5
CK_3
RX_5
TCI2_5
SDA 5
PT2.2
INT2.2
PWMO_6
MISO_3
TX_6
TCI1_6
SCL_6
PT2.3
INT2.3
PWM1_6

© 2014-2016 HYCON Technology Corp
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=

g
368 FH B A 5 (Al
fE7EFE s A5 [l CL3
ANEHFETR INTL.5 fi A5 [Hl
PWM1_3 g5 [l
SPI EEHIF§EER S [l CK_2
EUART @zfaE0 s [ RX_3
e bh s AR [fl TCI2_3
12C ZEREdE4R 5 (M SDA_3
368 FH B A 5 (Al
fEZEFi s A5 [l CL4
AMNEHFETR INTL.6 B A5 [Hl
PWMO_4 g5 |l
SPI ZEEHEIEARS [ MISO_2
EUART zfEEUaaR s [ TX 4
e b st AU [l TC11_4
12C ZEafiFsELR S [ SCL_4
B35 5l SR L1 (EDM) Fp g 5 [Hal
B3 i atim R 1 (EDM) S5 &t A 5 [HA
TE 15 )i BB HA/LD O 3 JBR gy HH i/ 158 B I 2 R iy Al
ADC f5 e A5 [l O
ADC f5 i A5 [ 1
ADC f5if5ti A5 [f 2
ADC f5i s A5 [H 3
468 FH 8 At S TR
15 e 222 5 R 5 | A
368 FH 5 A S (Al
RO B S [ 2
8-bit Resistance Ladders g 5 [Hal
268 FH 8t A 5 TR
AR INT2.0 g A [H
PWMO0_5 5 [Hil
SPI i@EEH{FERES [Hl CS_3
EUART @zflagix485 [ TX 5
e st AR S [H TCI1_5
12C mHEF SRS [ SCL_5
4 FH S A tH S TR
ANESHFETR INT2.1 i A5 [l
PWM1_5 #it5 [/l
SPI JEaHEF SRS [l CK_3
EUART @A 5 [H RX_5
e EsE AR S [fl TCI2_5
12C @EEHEIE SRS [H SDA_5
368 FH 5 A S (Al
ANESHFETR INT2.2 B A5 [l
PWMO_6 g5 [l
SPI EEHEHELRS (I MISO_3(F-Hes A » 1l )
EUART fzflaix485 [l TX_6
e bh s AR [Hl TCI1_6
12C ZEafiF#ELR S [H SCL_6
368 FH B A S (Al
HMERHRETE INT2.3 5 A5 [
PWM1_6 5 [HAl
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21-bit ENOB ZAADC, 32-bit MCU & 64Kb Flash

YA s LUNT S 1
A R

25

26

27

28

0]
I
I
10
10
Xl
I
0]
I
10
I
10

B4
MOSI_3
RX_6
TCI2_6
SDA_6
PT2.4
LS_XIN
INT2.4
PWMO_7
CS 4
TX_ 7
TCI1 7
SCL_7
PT2.5
LS_XOUT
INT2.5
PWM1_7
CK_4
RX_7
TCI2 7
SDA_7
PT2.6
HS_XIN
INT2.6
PWMO_8
MISO 4
TX_8
TCI1_8
SCL_8
PT2.7
HS_XOUuT
INT2.7
PWM1_8
MOSI_4
RX_8
TCI2_8
SDA_8

HYGON

frat
SPI AEEHEHE4RS [ MOSI_3(EHda - #Etkim A)
EUART EEHEEUERS [ Hil RX_6
et A RS [ TCI12_6
12C ZEEREHE4RS [l SDA_6
08 FH B A L 5 (Rl
SRR SRS 32768HZ iy A5 [l
HNERETIR INT2.4 B A5 [
PWMO_7 g5 [HAl
SPI ZEEH{ERES [l CS_4
EUART EEHEEA&ER5 [ Hill TX_7
et A RS [ TCI1_7
12C ZmafiF AR5 [l SCL_7
78 FH B A L 5 (Rl
SNBSS 32768HZ iyt 5 [Hil
HNERETIR INT2.5 By A5 [l
PWM1_7 #gH 5 [Hl
SPI aEEHEF AR5 [l CK_4
EUART EEHEEUERS [Hll RX_7
et A RS [ TCI12_7
12C ZEEREHERS [l SDA_7
78 FH B A L 5 (Rl
SN R RS 2~16MHZ i A5 [Hil
HNERETIR INT2.6 By A5 [l
PWMO_8 g5 [Hil
SPI EEHEHRARS [ MISO_A(EHdm A - (et t)
EUART s sdrs [Hill TX_8
ffebis i A RS [ TCI11_8
12C msRirgEaR 5 [ SCL_8
8 FH i A 5 T
SR R A RE 2~16MHZ it 5 [Hl
HNER B INT2.7 $ A5 [Hil
PWM1_8 #iths [Hil
SPI EEHEHRARS [ MOSI_4(E ML - EiEnA)
EUART ZmaRHE2IER 5 (1 RX_8
e tbiasn ARG [ TCI12_8
12C ZEEREHEARS [Hl SDA_8

Z22-4 HY16F184 TSSOP28 5 [HlE S k5 |l ThAEHm i
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21-bit ENOB ZAADC, 32-bit MCU & 64Kb Flash HVC\' N

2.2.5 EMIE FTheE R FHThsE Btk

Timer C Timer B
GPIO Port OSsC Interrupt Capture SPI lc UART CMP Analog PWM

Priority 0 0 0 1 2 3 4 5 6
PT1.0 INT1.0 TCI1 1 CS1 | sCL1 TX1 CH1 PWMO_1
PT1.1 INT1.1 TCI2_1 CK_1 | SDA_1 | RX_1 CH2 PWM1_1
PT1.2 INT1.2 TCI1 2 | MISO_1 | SCL_2 | TX_ 2 CH3 PWMO_2
PT1.3 INT1.3 TCI2_2 | MOSI_1 | SDA 2| RX 2 CL1 PWM1_2
PT1.4 INT1.4 TCI1_3 CS 2 | SCL3 | TX_3 CL2 PWMO_3
PT1.5 INT1.5 TCI2_3 CK_2 | SDA_3 | RX_3 CL3 PWM1_3
PT1.6 INT1.6 TCI1 4 | MISO_ 2 | SCL_4 | TX 4 CL4 PWMO_4
PT1.7 INT1.7 TCI2_4 | MOSI_2 | SDA 4 | RX_ 4 | CMPO1 PWM1_4
PT2.0 INT2.0 TCI1 5 CS 3 | SCL5| TX 5 PWMO_5
PT2.1 INT2.1 TCI2_5 CK_3 | SDA_ 5 RX_5 PWM1_5
PT2.2 INT2.2 TCI1 6 | MISO_3 | SCL_6 | TX_6 PWMO_6
PT2.3 INT2.3 TCI2_6 | MOSI_3 | SDA 6 | RX_6 PWM1_6
PT2.4 LSXT1 INT2.4 TCI1 7 CS 4 | SCL7  TX7 PWMO_7
PT2.5 LSXT2 INT2.5 TCI2_7 CK_ 4 | SDA_7 | RX_7 PWM1_7
PT2.6 HSXT1 INT2.6 TCI1 8 | MISO_ 4 | SCL_8 | TX_8 PWMO_8
PT2.7 HSXT2 INT2.7 TCI2_8 | MOSI_4 | SDA 8 | RX_8 PWM1_8
PT3.0 OPOD1

PT3.1 OPOD2 | DAO

PT3.2 AlO4

PT3.3 AlO5

PT3.4 AlO6

PT3.5 AlO7

PT3.6 REFO

PT3.7 OPO

AlOO AlOO

AlO1 AlO1

AlO2 AlO2

AlO3 AlO3
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21-bit ENOB ZAADC, 32-bit MCU & 64Kb Flash

HY16F188 HVCQ"

2.3 HEREER
2.3.1 HY16F184/187/188 LQFP R 7[?;%31%‘%

V\XXXX —>  &FFLogo + LM

HY16F184 — » EMEFEHY16F184
XXXRXX —> EmittsE

@,

at

PIN 1 MARK

V\XXXX —>  4FFLogo + LM

HY16F187 | —» miifiHYicFisy
AXRXRXX —>  Eandfltik

@,

at

PIN 1 MARK

V\XXXX —>  4EFLogo + LM

HY16F188 - » EMEHY16F188
RKXXKXX —> EmitiE

@,

at

PIN 1 MARK
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21-bit ENOB ZAADC, 32-bit MCU & 64Kb Flash

HY16F188 HVC\",\"

2.3.2 HY16F184 /187QFN 2K EeiE5 8

\ 4 \XXXX —>  &fRELogo + Az KIS

HY16F184 — » EMEEHY16F184
XXXXXX s En

LASER MARK for PIN 1
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4. TR

4.1 NEBHEE]

HYGON

4 N
UART 32-bit SPI 12C
Hardware TimerA/B/C
RTC Clock System 16-bit PWM
2KB~8KB Debug
SRAM Module
N8
32-bit MCU
16KB~64KB Power
Flash Management
Rail-to-Rail
Watch Dog Reset Control OPAMP
Low Noise : Analog
PGA 24-bit ADC Comparator
Bandgap 8-bit Resistance Charge Pump
Ladders (HY16F188 only)
- /

4-1 HY16F188/HY16F187/HY16F184 NEFHE[E
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4.2 S TAEE]

To AICE
2-wire JATG

EDM

32-bit N801 Core

Boost ROM
A A
A
Instruction Load/Store
«—> . < » SRAM
Flash ROM Fetch Unit
A A
Bus Interface Unit
A
, APB
A A A A
A
Digital Analog Sensor Communication
IP IP IP IP
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7, AL,
4.3 M S SE
FFot | REEXTE Lyl
1 UG-HY16F188 HY16F188 H 3t
2 APD-HY16IDE001 HY16F18x Z%| IDE #ii&(sh R
3 APD-HY16IDE002 HY16F18x £ IDE (s 3R a2
4 APD-HY16IDEO04 HY16F18X C px#iEE -1
5 APD-HY16IDE006 HY16F Z5I)(Es% 58 F s =
6 APD-HY16F003 HY16F18X % IP {fifzRiHE
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4.4 HFHE 2 ERHEeE

HSXT Enable(ENOHS)

HYGON
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| 1 _
EN_HAO —» 0
. HSRC I HSRC
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/256/128
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LSRC 256 WDT
ENSD SPCD[2:0]
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APCK 124, [P Sp
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ENTAD
TUCKS ENUD UACD[3:0 HS CK
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HSXT Ls cK — 1 32
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0 1,24, UREK UART
HSRC 1 ~128
TMCKS .
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APCK 124, ¥ %€ LS CK 1 12,48 »
~128 Timer C
ENAD IOCKS ~ 10CD[3:0]
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Pre-scale 4 =1 Pump 0 124 OS PTIO
| J LS _CK 1 -~
(internal used only) - 16384
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4.5 IR HSHEE

HYGON
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4.6 24-bit ZAADC 445
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4.7 HHEERR 2 OPAMP 4848
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4.9 ZURetbiEs CMP 4843
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4.10 FEFH(WDT)4g%

HYGON

Non-mask-able
Interrupt

WDT Interrupt

CWDT() Clear Counter WDT[2:0]
Reset Signal
] Fwpt \i
ENWDT — Set TO on Overflow
WDT_CK — Programvrxgt-:-le Scaler
WDT[2:0] WDT_Scalar[14:0]
000 FWT/2
001 FWT/8
010 FWT/32
011 FWT/128
100 FWT/512
101 FWT/2048
WDNMI
110 FWT/8192
111 FWT/32768
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4.11 FERFETHEs A 486

ENTA TMAR STOP
Sleep()
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0000
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4.12 FERFET#Es B 494&
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OPODIG 0
CPIl =
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PWMB —221
PWMC =22
PWMD =221
PWME —122
PWMF —221
PWMG =22

Preliminary

HYGON

PWM_PORT[2:0]

PWMO_INV

ENPWMO_PT

ENPWM1_PT

E W21 PT10

—

90 I"pT14
PTL.6
PT2.0
PT2.2
PT2.4
1 pT26

011

100

101

110

U

PT1.1
PT1.3
PT1.5
PT1.7
PT2.1
PT2.3
PT2.5
PT2.7

LR

DS-HY16F188-V10_TC
page39


http://www.hycontek.com/�

HY16F188

21-bit ENOB ZAADC, 32-bit MCU & 64Kb Flash

4.13 ERFET#=s C 486
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4.14 32-bit SPI 4g%%

Master

MSBit LSBit

|

shift register <—[

(|

Read Write
Buffer Buffer
[
SPI || SPI Clock
Controller Generator
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HY16F188 ch@n

4.15 UART #g2%

EUART TRANSMIT BLOCK DIAGRAM

Data B
ENSP[0] ——> Enable EUART el
4
Exclusive OR 8', |
PARITY[0] XOR —;¢—| TXREG Register
8
TX9D[0] TX9D
TX9[0]
ENADD[0] —\ 1 j Interrupt
TXIE[0] ’:D%TXIF
ENTXO :_X—____—_:’ ____________ —: BUﬁer
[ ] ; (8) l (7) | ............ | 0 | — and 4@13( p|n
| s TSR Register_ _ _ _ | tss_ | Control
J———— : LS TRMTO]
| BRGRH | BRGRL | |
|_ _ Baud Rate Generafor _ _|
EUART 8-BITs RECEIVE BLOCK DIAGRAM
ENCR[0] OERR[0] OERR][0]
ENSP[0] ———> Enable EUART l T j\
r-———"~"~"F~"~""~"™>""~">"™""™""™""™"™""™""™"™7 |
. I |
. Pin Buffer Data
Z i_ — _;_.| ............ I
RC pin and Control Recover I Stop | 7 | | ! | 0| Start | |
| RSR Register |
ENSPO]— |  TTTTTTTmo oo meeTe Ao
SP[O] Exclusive OR ’I 8
r——" | PARITY[O > XOR
! | (0] —p 2% <
| | BRGRH | BRGRL |
|_ _ Baud Rate Generator _ | PERR[0]"
Interrupt Overflow ~—
RXIF[0] % RXREG Register | FIFO
RXIE[O
(0] )2
1 . . Data Bus
Donllcare PERR[0] state of 8-bits receive mode
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4.16 12C 4g%%

HYGON

SCL
SDA
+ \ 4 * \ 4 * A\ 4
Master Slave TX Citrl
ENI2C  TOPS[2:0]
Pre-scale .| Clock Reqister Time-out
APCK— 1,2,4, I2CCK | Generator 9 Ctrl
-..,128
‘ ‘ Intetnal
System Bus
mEh Nt Axz
4.17 WERGHFEE RTC 494%
o ) CM<6:0>
DlgltaICC0rtnp|<|ensat|on o«
ontroller ENRTCK . PT<2:0> PFEN
CKS[0] ¢ KEY<3:0>
, | |
LSXT
»l 0 KEY= RTC PT scaler
Pre-Scalar Secondary Scalar —P>|  /128/64/32/16/8/4/2/1
LsRC | | ™ npuvzse [ /128 P> 01108
Periodic Timer
Interrupt Mux
LPYF Time (BCD)
Year/Month/Day/Wday/Hour/Min/Sec
RTCIE
RTCIF - WUEN *
TAF < PTR
Comparator
PTF
WUF
4 y
RTCEN
TAF TAEN
Alarm(BCD) ,
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5. BT EE

5.1 HY16F18X %5/ 4mhs

Shipment ; ;
; 1 Package ; Package ) ; Unit Material 3
Device No. Pins ; Code Packing N MSL
Type Drawing Q'ty | Composition
Type

HY16F188-D000 Die - D | 000 - - 200 Green* -
HY16F188-L048 LQFP 48 L 048 - Tray 250 Green* MSL-3
HY16F187-L048 LQFP 48 L 048 - Tray 250 Green* MSL-3
HY16F184-L048 LQFP 48 L 048 - Tray 250 Green® MSL-3
HY16F187-N033 QFN 33 N 033 - Tray 490 Green* MSL-3
HY16F184-N033 QFN 33 N 033 - Tray 490 Green* MSL-3
HY16F184-T028| TSSOP 28 T 028 000 Tube 50 Green* MSL-3
HY16F184-T028| TSSOP 28 T 028 000 |[Tape & Reel| 4000 Green* MSL-3

! Device No.: HiliflgZeE @ ICHISE — |CEFHEERY

HY16F188-L048

. |
ICHIE  |ChfasiAl

EX : {RFEKAYZE LQFP 48 5 [flE4E
device No. FiE HY16F188-L048.
1E N ETEHIFEE A R e E i S8 A,

3MSL:
SRS S IPCIJEDEC J-STD-020 M{T3E4 M T e
FEESRATHIT. ~ B - 3Ei K &% IPC/JJEDEC J-STD-033 172Ef24E,

* Green (RoHS & no CI/Br):
HYCON 5555 5 Green Product @ 154 ROHS {54 DR SR 24 E

© 2014-2016 HYCON Technology Corp Preliminary DS-HY16F188-V10_TC
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5.2 HY16F18X 43R5

Part No. (Fb';‘féh) ?Sy?e";' zzi-go UART ?’SZI;? 12C | 110 | PWM Rle_:zsidégzg?sce OPAMP | Comp. Ha,;dT"éare ;:rr:;%r C;‘S;%e Package
LQFP48
HY16F184| 16K | 2K | 4-CH | 1 | 1 | 1 |19] 2 8-bit 1 1 1 Y N | QFN33
TSSOP28
LQFP48
HY16F187| 32K | 4K | 4-CH | 1 | 1 | 1 |19]| 2 8-bit 1 1 1 Y N
QFN33
HY16F188| 64K | 8K | 4CH | 1 | 1 | 1 |25]| 2 8-bit 1 1 1 Y Y | LQFP48
T© 20142016 HYCON Technology Corp ______ Preliminary ______ DS-HY16F188-V10_TC

www.hycontek.com page45


http://www.hycontek.com/�

HY16F188
21-bit ENOB ZAADC, 32-bit MCU & 64Kb Flash

6. B R EER

6.1 LQFP48 $f4L[E
PSS R - LQFP 7X7 48L BEfir: mm

D
D1
(\HHHHHHHHHHHLS
1§O %38
12:% \):25
I AIRRIRIRIRTRIRIR
1 A b eSS B
1 JLU}EUMHU]J]J]JJLJWL F 5
: g 4
SYMBOLS MIN. NOM. MAX.
A —_ - 1.60
A1 0.05 | —— | 0.15
A2 1.35 1.40 1.45
b 017 | 022 | 027
c 009 | —— | 0.20
9.00 BSC
D1 7.00 BSC
E 9.00 BSC
E1 7.00 BSC
e 0.50 BSC
045 | 060 | 075
L1 1.00 REF
) o | 35 | 7T

Note:
(DFTE KT #itg2°% JEDEC K4 MS-026.
()N BT B s 2.

L1

HYGON

© 2014-2016 HYCON Technology Corp Preliminary - -
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6.2 QFN33 HfZEE]

SN R TEl--- QFN 5X5 33 B fiz: mm

<Al

—» «A3

(A

PIN33=VSS
«——D—>
PIN 1¥/§
MARK
L
SYMBOLS MIN NOM MAX
A 0.70 0.75 0.80
Al 0.00 0.02 0.05
A3 0.20 REF.
b 0.18 025 | 0.30
D 5.00 BSC
E 5.00 BSC
D2 3.10 3.20 3.30
E2 3.10 3.20 3.30
L 0.35 0.40 0.45
e 0.50 BSC

Note: Fif K ~I#ik&2%# JEDEC A4 MO-220.

© 2014-2016 HYCON Technology Corp
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HY16F188 ch@n

Land Pattern Design Recommendations

Unit : mm
L IOV B —
— —
— —
. 3.20
i e .
— —
. .
I — s
BIIBNRIE:
0.80
Y 4L
- - bk
0.50 0.25
Note:

1. Publication IPC-7351 is recommended for alternate designs
2. Unit: mm
3. http://www.hycontek.com/attachments/MSP/OJTI-HM-2013-002.pdf

© 2014-2016 HYCON Technology Corp Preliminary DS-HY16F188-V10_TC
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6.3 TSSOP28 HZE[E|

Package Outline Drawing--- TSSOP 28

Unit : mm

28

[

15

E1

;
SYMBOLS MIN. MOM. A,
A — - 1.20
A1 0.0 — 0.15
A2 0.80 1.00 1.05
o] .19 — 0.30
D 9.60 8.70 9.80
E1 4.30 4.40 4.30
E 6,40 BSC
[e] 0.65 BSC
L1 1.00 REF
L 0.45 0.e0 0.75
3 0.20 - -
e o - g
Note:

1. All dimensions refer to JEDEC OUTLINE MO-153.
2. Do not include Mold Flash or Protrusions

© 2014-2016 HYCON Technology Corp
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HYGON

Tape & Reel Information---TSSOP28(173mil) Unit : mm
1. Reel Dimensions
A o
w1l
2. Carrier Tape Dimensions
DO P2
LIJ‘ /
AR F
L ‘( ‘( —
>
R -
/ ) T
e p1o A0 Koﬁ -
A N
~—R0.30MAX
Reel
) ] Carrier Tape Dimensions
SYMBOLS Dimensions
A W1 AO BO KO PO P1 P2 E F DO W
Spec. 330 16.5 6.80 | 10.20| 1.60 | 4.00 | 8.00 | 2.00 | 1.75 | 7.50 1.50 16.00

Tolerance

+0.10 | +0.10 | £

+0.10 | +0.10 | £

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

3. Pinl direction

© 2014-2016 HYCON Technology Corp
www.hycontek.com
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7. Electrical Characteristics

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

HYGON

This is a stress rating only and functional operation of the device at these or any other conditions above those
indicated in the operation sections of this specification is not implied. Exposure to absolute maximum rating
conditions for extended periods of time may affect reliability.

Parameter Sym. Min. Max. Unit
Voltage applied at VDD3V to VSS -0.2 4.0 V
Voltage applied to Pin Vin -0.2 VDD3V+0.3 V
Diode current @ device terminal -2 2 mA
Storage Temperature TST =55 150 °C
Operating Temperature TA -40 85 °C
Soldering Temperature(10s) 260 °C
Maximum output current sink by any 10 mA
PORT1 to PORT3 I/O PIN

7.1 Recommended Operating Conditions

VDD3V=2.2V ~ 3.6V.T,=-40"C ~85°C ,Unless otherwise noted.

Parameter Sym. Test Conditions Min. Typ. Max. Unit
Digital Application 2.2 3.6 V
Supply Voltage VbD3V Digital Analog Application 2.4 3.6 V
| bo+BOR _ N -25% 2.0 +25%
Supply Current TS VDD3V = 2.2V ~3.6V. 550 55 125% uA
Power—Up Delay tpuDLY Wake up from deep sleep 64 ms

© 2014-2016 HYCON Technology Corp
www.hycontek.com
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7.2 Clock System

HYGON

Parameter Sym. Test Conditions Min. Typ. Max. Unit
02MHz~04MHz
High Speed Crystal (OHS_HS=0b) 22 3.6 v
HSXT Operating Voltage Range 04MHz~16MHz 99 3.6 Vv
(OHS_HS=1b) ' '
|_HSXT High Speed Crystal Current | Fysxr = 16MHz 100 UuA
F LSXT llszgr?ff Crystal VDD3V = 2.2V~3.6V 32.768 KHz
|_LSXT Low Speed Crystal Current 2 UA
Frisre = 2MIFz -10% 2 +10% | MHz
Internal High Speed Fhsrc = 4MHz -100 0
F_HSRC | Oscillator Frequency Before Trim 10% 4 +10% MHz
Frisre = 1OMH2 -10% 10 | +10% | MHz
V_HSRC Voltage Coefficient VDD3V = 2.2V ~3.6V -0.2 +0.2 %
T_HSRC Temperature Coefficient -40~85 -1.5 +1.5 %
Internal High Speed _
I_LHSRC | Oscillator Current Frsre = 02MHz 20 uA
Duty OF Internal o
D_HSRC | High Speed Oscillator 40 60 &
WT_HSRC Wake Up Time Fusre = 2MHz 30 us
Internal Low Speed _
F_LSRC | Oscillator Frequency VDD3V=3.0v 33 KHz
V_LSRC Voltage Coefficient VDD3V= 2.2V ~3.6V -2.5 +2.5 %
T_LSRC Temperature Coefficient -40~85 -2.5 +2.5 %
Internal Low Speed
I_LSRC | Oscillator Current 035 0.7 UA
b LSRC Duty OF Internal 40 60 %

Low Speed Oscillator

© 2014-2016 HYCON Technology Corp
www.hycontek.com
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7.3 Power Management System

HYGON

Sym. | Parameter | Test Conditions Min. | Typ Max. Unit
Coarse Band Gap Reference
01 Operation Voltage 2.2 3.6 \%
Output Voltage VDD3V=3.0V 1.05 1.2 1.35 \Y
Band Gap Performance
Operation Voltage VDDA 2.4 3.6 \%
02 Output Voltage VDDA =2.4V 1.15 1.2 1.25 V
Temperature Coefficient 50 ppm/°C
Startup Time 40 us
VDDA LDO
Output Voltage Error -5 5 %
Capacitor Loading 22 10,000 nF
. . Capacitor Loading = 100nF
Settling Time 99090 OF VDDA 9 50 us
, Bias + Band Gap +
Operation Current VDDA LDO P 35 50 UA
03 | Dropout Voltage I=10mA 0.2 \%
Voltage Coefficient VDD3V= 2.5~ 3.6V 0.1 %/
VDAS=00 2.4 \Y;
VDAS=01 2.7 \Y;
Select VDDA Output Voltage VDAS=10 30 Vv
VDAS=11 3.3 vV
Temperature Coefficient Using BRG VDDA=3.0V 100 ppm/°C
VDD18 LDO
Output Voltage 1.7 1.8 1.9 \%
Capacitor Loading 100 10,000 nF
Maxim Current VDD3V= 2.2 ~ 3.6V 10 mA
04 | Voltage Coefficient VDD3V=2.2 ~ 3.6V 1 %IV
Temperature Coefficient 100 ppm/°C
Load Regulation Load = 0.1~10mA 0.1 V/IA
Dropout Voltage Load = 10mA 0.2 V
REFO Buffer
Capacitor Loading 22 100 1000 nF
Operation Current 15 UA
Input Resistance Push Pull R 5 20 Q
05 | Output Current 1% Change Voltage 0.25 1 mA
Temperature Coefficient Using BRG VDDA=3.0V 80 ppm/°C
Offset Voltage REFO = 1.2V +3 +12 mV
Voltage coefficient DC 0.1 %/V
© 2014-2016 HYCON Technology Corp Preliminary DS-HY16F188-V10_TC
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7.4 Reset Management System

HYGON

Reset Management System = (Brownout/External RST Pin/Low Voltage Detect)
Typical values are at TA=25°C and VDD3V= 3.0V. Unless otherwise noted.

Sym. Parameter Test Conditions Min. | Typ. | Max. unit
Pulse length needed to accepted reset internally, ty..vr 2 us
VDD3V Start Voltage to accepted reset internally (L>H),V yr 1.8 1.95 2.1 \%

BOR | Ta=-40"C~85C -0.50 +50 mv
Hysteresis, Vuys.ivr 30 mV
Operation Slew Rate 0.1 V/us

POR | start Voltage to Accepted Reset 0.6 \%

7.5 >AADC ENOB and RMS Noise

Typical values are at TA=25°C and VDD3V = 3.3V, VDDA=2.4V unless otherwise noted.

HY16F188 provides important input noise specification that aims at ZAADC. Table 7.5-1 and Table 7.5-2 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.
ENOB(RMS) with OSR/GAIN at A/D Clock=333Khz, VDDA=2.4V, VREF=1.2V
OSR 32 64 128 256 512 | 1024 | 2048 | 4096 | 8192 16384 32768
Max. Vin(mX)) Output rate(H2)
=0.9*VREF - 10417 | 5208 | 2604 | 1302 651 326 163 81 41 20 10
Gain | =| PGA | x| ADGN
+1080 1 ]=] 1 [x[ 1 12.5 150 | 166 | 17.3 | 17.7 | 181 | 187 | 19.2 | 19.6 20.3 20.7
+540 2 [=] 1 x| 2 12.4 144 | 163 | 169 | 17.0 | 174 | 179 | 19.1 | 193 20.0 20.4
*135 4 [=] 1 x| 4 12.2 146 | 161 | 166 | 169 | 17.2 | 179 | 188 | 19.4 19.8 20.3
+33.75 2 (=] 8 |x|[ 4 12.2 137 | 151 | 156 | 161 | 165 | 17.0 | 17.7 | 18.1 18.6 19.1
+16.875 64 [=] 16 |x[ 4 12.1 138 | 146 | 152 | 156 | 162 | 167 | 17.2 | 17.6 18.1 18.5
+11.25 96 |=| 24 |x| 4 12.1 134 | 144 | 148 | 154 | 159 | 164 | 169 | 17.4 17.9 18.3
+8.435 128 |=| 32 |x| 4 12.0 133 | 141 | 147 | 151 | 156 | 161 | 166 | 17.1 17.6 18.1
(1) Max.Vin (mV) is the max. input voltage of single end to ground (VSS).
Table 7.5-1ZAADC ENOB Table
RMS Noise(uV) with OSR/GAIN at A/D Clock=333Khz, VDDA=2.4V, VREF=1.2V
Mo Vin(my OSR 32 64 128 256 512 | 1024 | 2048 | 4096 | 8192 16384 32768
:;.5*\'/2%(; ) Output rate(Hz) 10417 | 5208 | 2604 | 1302 651 326 163 81 41 20 10
Gain | =| PGA | x| ADGN
+1080 1 1= 1 [x[ 1 4263 | 710 | 233 | 1456 [ 1092 [ 829 [ 572 | 3.98 | 2.95 1.89 1.410
+540 2 [=] 1 x| 2 216.6 54.1 145 | 993 | 937 | 717 | 477 | 219 1.89 1.12 0.838
*135 4 |= 1 X 4 129.5 23.5 8.5 6.04 4.85 4.02 2.46 1.29 0.89 0.65 0.455
+33.75 32 |=| 8 |[|x| 4 15.8 5.5 2.1 153 | 1.07 | 078 | 056 | 0.36 | 0.27 0.18 0.135
+16.875 64 |=| 16 |x| 4 8.5 2.6 15 099 | 075 | 051 | 0.36 | 0.26 | 0.19 0.13 0.098
+11.25 9% |=| 24 |x| 4 5.9 2.3 1.2 085 | 059 | 041 | 030 | 021 | 0.14 0.10 0.078
+8.435 128 |=| 32 [x| 4 4.6 1.9 1.1 071 | 052 | 037 | 027 | 019 | 0.14 0.10 0.068
Table 7.5 -2XAADC RMS Table
© 2014-2016 HYCON Technology Corp Preliminary DS-HY16F188-V10_TC
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Occurrence

Occurrence
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RMS Noise Diagram

Gain=1

Output rate ~ 10sps (OSR:32768)
3
&
S

8 7 6 5 -4 3 -2 -1 0 1 2 3 4 5 6 7 8

Output Code (LSB)
LSB base on 21-bit output
Figure7.5-2(a) RMS Noise Diagram
RMS Noise Diagram

Gain=128

Output rate ~ 10sps (OSR:32768)
o
a
g
o
g
£
o

8 -7 6 5 4 -3 -2 -1 0 1 2 3 4 5 6 7 8

Output Code (LSB)
LSB base on 19-bit output
Figure7.5-3(a) RMS Noise Diagram
© 2014-2016 HYCON Technology Corp Preliminary
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Gain=128
450 | output rate ~ 2.6ksps (OSR:128)
400
350
300
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100
50
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Output Code (LSB)
LSB base on 15-bit output
Figure7.5-4(a) RMS Noise Diagram
RMS Noise Diagram
6
Gain=1
. Output rate ~ 10sps (OSR:32768)
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Figure7.5-2(b) Output Code Diagram
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RMS Noise Diagram

©
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6 [ Output rate ~ 10sps (OSR:32768)
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Time (reading number)
LSB base on 19-bit output
Figure7.5-3(b) Output Code Diagram
RMS Noise Diagram
6
Gain=128
. L Output rate ~ 2.6kksps (OSR:128)
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Figure7.5-4(b) Output Code Diagram
© 2014-2016 HYCON Technology Corp Preliminary

www.hycontek.com

350

300

250

200

150

100

50

HYGON

RMS Noise Diagram

Gain=1

Output rate ~ 2.6ksps (OSR:128)
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Figure7.5-5(a) RMS Noise Diagram

RMS Noise Diagram
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HYGON

7.6 ADC Management System

All specifications at TA = —40°C to +85°C,
VDDA=REFP=3.0V, REFN=VSSA, and Gain=128, unless otherwise noted.

Sym. | Parameter \ Test Conditions Min. Typ. Max. Unit
Analog Inputs
Full-Scale Input Voltage .
(AP AINﬁ) 9 +0.5*VREF/Gain Vv
common-Mode Gain=1 VSS-0.2 VDDA®+0.2 v
Input Range
System Performance
Resolution No Missing Code 24 Bit
Data Rate ADC Clock ADC Clock/OSR SPS
Digital Filter Settling Time | Full Set 3 Data
Differential Input,
Integral Nonlinearity(INL) OSR=32768 15 PPM
End-Point Fit, Gain = 128
Gain Drift Reference Buffer OFF 5 ppm/°C
ﬂN =
02 o 50Hz/60Hz | HSRC 70 dB
Normal-Mode Rejection +1HZ, foara
- 10Sps | HSXT 80 dB
Common-Mode Rejection | @DC, AVDDA = 0.1V 80 dB
Input-Referred Noise fDATA = 10SPS 65 nV, rms
fDATA = 80SPS 140 nVv, rms
Power-Supply Rejection ?C?AC::’;LAZ\\//DDA =0.1v, 80 dB
Voltage Reference Input
Voltage Reference Input VREF = REFP - REFN -0.15V VDDA+0.15V \Y;
03 Reference Buffer Range 0.9V VDDA-0.2 \%
Reference Buffer Current 30 UuA

© 2014-2016 HYCON Technology Corp
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7.7 Internal Temperature Sensor

HYGON

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

-2.0
-40  -20 0 25 45 65 85

Temperature("C)

100

Figure7.7-1 TPS Performance

7.8 8-bit Resistance Ladders Management System

Sym. Parameter Test Conditions Min. Typ. Max. Unit
TCs Sensor Temperature Drift 178 uVv/C
Absolute Temperature 5
KT Scale 0°K -285 C
TC One Point Calibrate Error | Calibration at 25C - +9 C
ERR | Temperature -40°C~85C -
TPS Performance
120 2.0
100 15
_—
o 80 L 1.0
2 40 <
O —— 00 5
g o e T |05 &
20 // ———Temperature(C) Lo
-40 F-15
50 =Error(‘C)

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

Sym. Parameter Test Conditions Min. | Typ. | Max. | Unit
Resolution Monotonic 8 Bit
Power Supply 24 vVDD3V \%
8-bit Resistance Ladders
VOUT | Qutput Range VR- VR+ v
Positive Reference
VREFP | \/oltage Range 0 VbD3V |V
Negative Reference VREFP > VREFN
VREFN | yoltage Range 0 VDbD3V |V
VDD3V = 3.0V 200 0
8-bit Resistance Ladders 0.5V < DA_OP <VDD3V-0.5V
RON | gutput switch VDD3V = 3.0V 10 0
0.5V > DA _OP, DA OP >VDD3V-0.5V
rRrsw | Reference Voltage Switch | Vrefp = 2.2V, Vrefn=0V, VDD3V =3.0V 15 30 Q
RLADDE | One LSB
R Resistance Ladder 600 Q
INL Integral Linearity Error VR+ = 2.4V VR-= 0V +0.5 +1 LSB
DNL Differential Linearity Error | VR+ = 2.4V VR-= 0V +0.5 x1 LSB
EOS Offset Error VR+ = 2.4V VR-= 0V 1 LSB

© 2014-2016 HYCON Technology Corp
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7.9 OPAMP 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 | Power Supply 2.4 3.6 Y
vouT | Output Range 0 VDDA \%
viN | Input Common Range 0 VDDA \%
jopa | OPA current 120 uA
VDDA = 3.0V, 1 mA
IOA_ | Output Current Loading | 0.3V < Output Voltage < VDDA-0.3V
(Push OR Pull) VDDA = 2.2V,
LOAD 0.3V < Output Voltage < VDDA-0.3V 05 | mA
CLOA | Max Output
b Capacitor Load 1000 PF
Loading R=10K,
sr | Slew Rate C=100pF, 0.3 -> VDDA-0.3V 0.6 Vius
ucge | Unit Gain Bandwidth Loading C=100pF, -3dB 1000 KHz
vos | Offset Error Vin = 1.2V -5 +5 mvV
pep | Digital Filter Delay VDDA=3.0V 2 us
csa | Sample Capacitor 10 pF
© 2014-2016 HYCON Technology Corp Preliminary DS-HY16F188-V10_TC
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7.10 CMP 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 Supply Current | ENCMP[0]=1, CMPHS[0]=1 10 UA
Me Low Power Mode ENCMP[0]=1, CMPHS[0]=0 1
Common-mode
Vie Input Voltage 0 VDD3V-1 v
Vos Offset Voltage -5 5 mV
Vhys Input Hysteresis 0 0.7 15 mV
Vv Reference Voltage CPPSJ[1.0]=11 1.2 V
REF | Temperature Drift CPPS[1:0]=11 80 ppm/C

| Multi-node Resistor CPRLS|0]=0 10 UA
R Current CPRLSJ[0]=1 30

8. fZCiECEK

Major differences are stated thereinafter:

Version | Page Summary of Changes Date
V01 ALL First edition 2013/05/20
V05 ALL (1)Added HY16F184/187 Pin out 2013/09/16

(2)In Ordering Information added
HY16F184/187 description.

(3)In Package Information added
LQFP48 and QFN33 description.

V06 | ALL SRR E N 2014/03/14

V07 | ALL (L) PT4.0 fEsE 2014/05/05

()54 OPO myguit S & i FiedELL OPO
(3)#fir OPO1 £1 OPO2 ik OPOD1 £1 OPOD2 #fir i

(3)FH R RIS R
V08 ALL DAC = 1F£4F% 5 8-bit Resistance Ladders 2015/06/09
ALL HSXT YN E & a5 & 1F i = #ilE s 16MHz

CH4.5 REFOI ¥ 1 & REFO_I

CH4.6 ADC #i&ia AlmHy OPO & 1F £ OPOI, REFO ¥ 1F & REFO |
CH4.7 | OPAMP 4git% OPNSI[3]# iF £ OPOI, OPNS[4]% I/ OPO, R2ROP
gy N IUZ IE, REFO B 1E &y REFO_|

CHA4.8 8-bit Resistance Ladders 4di&ig ARy REFO & 1F & REFO |
CH7.3 REFO Buffer #y Capacitor Loading J& B A7 {7l £ pF 5 1F & nF, 3l

H#ri Min #{E 22nF
V09 ALL i HY16F184 TSSOP28 fuiE& 1 IC Ay B ELH EMHREEE | 2016/04/18
#
P23 Hrig %’éﬁﬁ%@ﬁ IEENERBAEHE EEf
P44 EIFETEE:N Green (RoHS & no CI/Br)fi#it
P48 R QFN33 Land pattern ‘”;ﬂ
V10 P4 IS BN RC & ZesfaR e 10MHz, N RC{E#E%Z | 2016/05/24
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ZR(EE 33KHz
P31 MeFrR TR E N HSRC 20MHz #85H, HSRC fy 5 SRR By
10MHz, {&IF LSRC #H% ky 33kHz
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