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®  32-bit Andes Core N801 % ®  [JiE{EHEH 24-bit = ADC

¢ C RBRREGHAEBTA B HASZHAFKZE 65nVms

& T T{FER 22Vto3.6V. N EREREE 10KSPS

® T{FRE-40t085C B HARKERSE 128

o (KINFE: B T{FEEA 2.4Vt03.6V
B 5ETER: 1.1mA @ CPU_CK=2MHz 0 HNIPEEBEEHSXTEXSZE 16MHz
B FHETR: SUA @ LSRC=35KHz o HNRKEFREEZE 32768Hz
B {KERET: Typ.2.5UA ® [MNiZRCSEREBVEXRSE 10MHz
64KB Flash ROM ® [NZ RCEREERIERIXE 35KHz
8KB SRAM o ERER

16-bit PWM 155528
FEE2EIR 12C/SPI/ UART @& THE
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® ITRELLERES CMP
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Part No. E)I;tser; ?bRyﬁe'\;' z§4A-|:t))c UART 3,’;;? 12C| 110 [PWM RE;%E{?SCE OPAMP|Comp. Halr;i'r"éare ST:r’:;‘gr Cg‘l‘j‘r'r‘]%e Package
HY16F184-L048| 16K | 2K | 4CcH | 1 | 1 [ 1|18 2 8-bit 1 1 1 Y N | LQFP4s
HY16F184-NO33| 16K | 2K |4CH | 1 |1 |1 |18 | 2 8-bit 1 1 1 Y N | QFN33
HY16F184-T028| 16K | 2K | 4-CH | 1 | 1 |1 |17 | 2 8-bit 1 1 1 Y N |TSsopzs
HY16F187-L048| 32K | 4K | 4CH | 1 | 1 |1 |18 ] 2 8-bit 1 1 1 Y N | LQFP4s8
HY16F187-N033| 32K | 4K |4CH | 1 |1 |1 |18 2 8-bit 1 1 1 Y N | OFN33
HY16F188-L048| 64K | 8K | 4CH | 1 | 1 |1 |22 2 8-bit 1 1 1 Y Y | LQFP48

AR 1 HY16F184-T028 528 PT3.7 51H), FTAERANN OPO ERMUA SRS LS IBIAY
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2.2. ERTDEEmEM

2.2.1. HY16F188 LQFP48

EHaE | EmEs® (=1 e
1 NC NC | NC
2 PI VPP | {RE (PrEFZEREHIRRE)
3 [ RST | 185 [/
4 10 PT1.0 | @ FH ¥ A5 |
Al CH1 | [himzastsifibim A5 [f CH1
[ INT1.0 | #pEfHRET)R INTL.0 5 A [F
0 PWMO_1 | PWMO_1 5 [H
I CS_1 | SPI iEzfl{diRE4R s (Ml CS_1
10 TX_1 | EUART imzfastans [ TX 1
I TCI1_1 | FEtbicesdn AJES ] TCI1_1
10 SCL_1 | 12C mzfiFs#4s s [ SCL_1
5 10 PT1.1 | M Ao [
Al CH2 | L asfsisiin A5 [f CH2
[ INTL1.1 | SREFHERR INTL.1 G A5 [
o PWM1_1 | PWM1_1 e fl
[ CK_1 | SPI im@:fissssns (Bl CK_1
[ RX_1 | EUART i@zl is [H RX_1
I TCI2_1 | #fetbiesdn AJES ] TCI2_1
10 SDA 1 | 12C @E:Rgie4sa | i SDA_1
6 10 PT1.2 | i@ FH¥c i A5 |
Al CH3 | thikzstsisin A5 [H CH3
[ INT1.2 | S chfE INTL.2 i A [
0 PWMO_2 | PWMO_2 5 [Hi
I MISO_1 | SPI ZEzHEHELRS (M MISO_L1(EMm A » fetiE )
10 TX_2 | EUART #BEHE354R5 [ TX_2
[ TCI1_2 | FELbicasdn AKS ] TCI1_2
10 SCL_2 | 12C mzfiFs#45 5 [ SCL_2
7 10 PT1.3 | A% i A5 |
Al CL1 | filsZeiz st A5 [l CL1
I INT1.3 | SME[HETR INTL.3 i A5 [
0 PWM1 2 | PWM1_2 i E [ Hl
o MOSI_1 | SPI ZEzHEHELRS [ MOSI_1(EHmt - et A)
| RX_2 | EUART @:feU4s B TX 2
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8 10 PT1.4 | @ FH¥cT i A S |
Al CL2 | figsZesasitig A5 [f CL2
[ INT1.4 | S chBE INTL.4 dif A S [
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EUART R RS [l RX_3
et A RS [ TCI12_3
12C ZEEREHE4RS [ SDA_3
8 FH S A\ o 5 [l
flerze e S A5 (R CLA
HMER TR INTL.6 By A5 [l
PWMO_4 5 [Hil
SPI GEFREHRARS M MISO_2 (EA¥Em A - fetidmd)
EUART EEHs& &R [Hll TX 4
ffebisEs i A RS [ TCI1_4
12C ZmEaRiF AR5 [ SCL_4
8 FH B A L 5 (Rl
Ebdzas Efl R 5 [
SNSRI INTL.7 B A5 [l
PWM1_4 #gH5 [Hl
SPI iEEREER RS [ MOSI_2(EHdn - 1Eidn A)
EUART ZERHEEERS [Hl RX_4
ffebieEs i AJRS [ TCI12_4
12C ZEEREHE4RS [ SDA_4
NC
il 8 st 2 ST 1 (ED M) R 5 [l
il S AEaH 1 (EDM) g Al s [Hl
i FH B A 5 T
LA s e L 5 [
NC
NC
TEEER R B ER/LD O FEER e H s/ 15 5% )5 o A iy A\ i
ADC 5 A5 [#ill O
ADC 5 A5 [ 1
ADC 5 A5 [l 2
ADC 55 A5 [Hl 3
8 FH B A L 5 (Rl
e 5 S A LS [
NC
NC

8 FH B A e 5 T
ADC 55 A5 [Hll 7
08 FH B A L 5 (Rl
ADC 5L A5 [Hl 6
ADC 5 A5 [Hll 5

ADC f&if55; A5 [l 4

368 FH S A S Al

RO SRS [ 2
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0 PWMO_5 | PWMO_5 i 5 [ Hl
| CS_3 | SPI @=ffHigES Ml CS_3
10 TX_5 | EUART #5455 [ TX_5
I TCI1_5 | fiffEtbiastm AJRS [ TCI1_5
Ie} SCL_5 | 12C imzfiss455 [l SCL_5
33 10 PT2.1 | i A% g A 5 [
| INT2.1 | ANl s INT2.1 65 A5 [
o PWM1_5 | PWM1_5 @5 [H
I CK_3 | SPI mzfissaaRs [l CK_3
[ RX_5 | EUART #E:REEULERS [Fll RX_5
[ TCI2_5 | ffettacesn AR5 [H TCI2_5
10 SDA_5 | 12C imzlEdE475 i SDA_5
34 10 PT2.2 | 3 P A 5 )
| INT2.2 | SpEFRETR INT2.2 fi A5 [H
o PWMO_6 | PWMO_6 55 [Hil
l MISO_3 | SPI EsREHELRS [Hl MISO_3(F-#&im A » et )
10 TX_6 | EUART #H:HE 25455 [ TX_6
[ TCI1_6 | fiifetbiastn AJES [ TCI1_6
10 SCL_6 | 12C mzfisss4e5 [l SCL_6
35 10 PT2.3 | i P A i 5 [
[ INT2.3 | ZMEfHERR INT2.3 B A5 [ Hl
0 PWM1_6 | PWM1_6 55 [Hi
0 MOSI_3 | SPI ZEzHEHE4RS [l MOSI_3( T > 7t A)
[ RX_6 | EUART #mz[#E4R5 [Hl RX_6
| TCI2_6 | fifELbizstn AJRS [ TC12_6
10 SDA_6 | 12C @:HEiE4R 5l SDA_6
36 NC NC | NC
37 10 PT2.4 | i A% g A 5 [
Xl LS_XIN | #MEEZE S 32768HZ i A5 [l
[ INT2.4 | SpEHERR INT2.4 fi A5 [
o PWMO_7 | PWMO_7 &5 [H
| CS_4 | SPI iE:{ERES M CS_4
10 TX_7 | EUART iaHEF 5485 [ TX_7
[ TCI1_7 | fiifetbiastm AR5 [ TCI1_7
10 SCL_7 | 12C maisss s [l SCL_7
s e EATE fHai
38 10 PT2.5 | i FH¥ g A\ 5 )
XO LS_XOUT | 4P i 32768HZ g2 [l
| INT2.5 | ZNEfHERE INT2.5 S5 A5 [l
o PWM1_7 | PWM1_7 @5 [H
| CK_4 | SPI EafiFEass [ CK_4
[ RX_7 | EUART #ERERULERS [Fll RX_7
[ TCI2_7 | ffetbizestn AJES [Hl TCI2_7
10 SDA_7 | 12C @zH¥iE4R 5 [ SDA_7
39 10 PT2.6 | i FH ¥ A5 [
Xl HS_XIN | #NfifihE 2~16MHZ i A5 [ Hl
| INT2.6 | YN[ HERR INT2.6 fig A5 [Hl
0 PWMO_8 | PWMO_8 5 [Hil
[ MISO_4 | SPI ZEEREHELRS [H MISO_A(E i A - et )
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8 FH B A L 5 (Rl
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NC

e 1 A BRI B R i AL [ Al
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ERRESAN-AE it AN Ry Lo e NG |
ER e 2R TR B i A B R S [l
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2.2.2. HY16F187/184 LQFP48

YA s LUNT S 1
EhE | EREn®

1 NC
Pl
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3 I
4 10
Al
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Pxog /A £ BN 1
EhsE R

9 10
Al
I

BT
NC
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RST
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PT1.1
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PWM1_1
CK_1
RX_1
TCI2_1
SDA_1
PT1.2
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PWMO_2
MISO_1
TX 2
TCI1 2
SCL_2
PT1.3
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PT1.4
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SCL_3

B Hl-E T
PTL15
CL3
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{EAL5[H

8 FH B A L 5 (Rl
Eedeas e fibdn A5 (Ml CH1
SRR INTL.0 By A5 [l
PWMO_1 g5 [Hal

SPI AR {HEAELRS [ CS_1
EUART Jafsg i ers [l TX_1
et A RS [ TCI1_1
12C JEEHHF AR [ SCL_1

i FH B A o 5 T
Eeias e i A5 [l CH2
HNERHETE INTL.1 # A5 [Hi
PWM1_1 #iths [Hl

SPI EaRHF AR5 [l CK_1
EUART i aHEEIER S (M RX_1
ffeEbis i A RS [ TCI12_1
12C ZmEaREHE4RS (M SDA_1
8 FH B A L 5 (Rl
Eoicas e fidn A5 [l CH3
SRR INTL.2 By A5 [l
PWMO_2 it [Hl

SPI RS4RI MISO_L1(EHdam A - fEtEnT)
EUART Jaafgs a4 s [l TX_2
e bbb AJES [ TCI1_2
12C JEEHHFSEER [ SCL_2
8 FH B A 5 T
e it AL [ CLL
HNERHEE INTL.3 i A5 [Hil
PWM1_2 #gH5 [Hl

SPI iEENEER RS [ MOSI_1(EHdEnH - 1Eidm )
EUART af s [l TX_2
et A RS [ TCI12_2
12C ZEzREHE4RS [ SDA_2
08 FH B At 5 Rl
flerze fa S A [l CL2

HNER TR INTL.4 d A5 [Hl
PWMO_3 #itHs [Hil

SPI R {EAELRS [l CS_2
EUART EaHag s afs [H TX_3
e bkt ARG [ TCI1_3
12C msRirgEaR 5 [l SCL_3

i

=

8 FH B A L 5 (Rl
flErzetec it A5 [ CL3
SNSRI INTL.5 By A5 [l
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EhgE  EmEs© BT it
o) PWML1 3 PWM1_3 i [

l CK_2 SPI j@aHissss [f CK_2

I RX_3 EUART #aHEEUL4RS [Hll RX_3

| TCI2_3 fifetbizst A5 [ TCI2_3

o) SDA 3 12C i:Ruis4s Hi SDA_3

o)

|
10 I PT1.6 s FH% o A 5 [
Al CL4  fietisitim A5 [HI CLA
I INT1.6 #FEfHRETE INTL.6 i A5 [fl
O PWMO_4 PWMO_4 g5 [H
I MISO_2 SPI iEzHEHELRS [ MISO_2 ( Efkdm A - (e )
10 TX_4  EUART {55455 [ TX 4
l TCI1 4 ffetbiestn AJRS [ TCI1_4
10 SCL_4 12C mzfiFsE4ss [ SCL_4
11 () PT1.7 s P A 5 [
AO CMPO1  Ehiasbhimeas S 5 [l
I INTL.7  AREFRETE INTL.7 i A5 [F
o PWM1_ 4 PWM1_4 #H5[Hl
o) MOSI_2 SPI iEzHEHELRS [ MOSI_2( - feikim A)
| RX_4 EUART @EaHHZUER5 [ RX_4
l TCI2_4  ffetbiestn AJRS [ TCI2_4
10 SDA_4 12C E:sHEdE4s s |H SDA 4
12 NC NC NC
13 l ECK B astimaH 1 (EDM)HF 545 5 Al
14 1) EDIO  Fr#adaimat 1 (EDM)SEE 4 A 5 [ F
15 10 PT3.7 s P A g 5 Al
AO OPO HE A E &t 5 [l
16 NC NC NC
17 NC NC NC
18 PIO VDDA  f5ifEeR i EEBA/LDO 3 RSy i/ 15 H5E B ) 25 R M Al
19 Al AlOO | ADC 1t A5 [f O
20 Al AlO1 ADC f&E#gm A S [H 1
21 Al AlO2 ADC fE &t A5 [l 2
22 Al AIO3 ADC F&igin A5 [Hl 3
23 () PT3.6 s FH % A 5 [
PIO REFO  f5fEEs -2 85 i 5 [H
24 NC NC NC
25 NC NC NC
26 10 PT3.5 s FH % A 5 [l
Al AlO7 ADC fE &t A5 [Hl 7
27 0] PT3.4 i FH%rtm Adfm 5 [
Al AIO6 ADC féifitis A5 [fl 6
28 Al AlO5  ADC f&E#Em AS [Hl 5
29 Al AlO4 | ADC F5iegin A5 [Hl 4
30 (0] PT3.1 | s FH %o A 5 [
DO OPOD2 | ##E Az H a5 [l 2
AO DAO | 8-bit Resistance Ladders g5 [Hill
EsE | s (=4 B fei
31 10 PT3.0 | s FH % i A 5 (Al
DO OPOD1 | #HE R ARz E w5 [ 1
32 NC NC | NC
33 NC NC | NC
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34 NC NC | NC
35 NC NC | NC
36 NC NC | NC
37 10 PT2.4 | 7% F% i Adds o [
Xl LS_XIN | #ME 2R 5, ZE 32768HZ fify A5 | Hl
[ INT2.4 | SMEFHERR INT2.4 B A5 [
o PWMO_7 | PWMO_7 5 [H
| CS_4 | SPI :{{HAES [fl CS_4
10 TX_7 | EUART EzHasit4s [ TX 7
I TCI1_7 | figfetbiasti AJBS B TCl1_7
10 SCL_7 | 12C mzHAS 4R 5 [l SCL_7
38 10 PT2.5 | iR %t Al [
XO LS_XOUT | #MIBIZR L EE 32768HZ fiy 5 [l
| INT2.5 | #REfFHRET INT2.5 5 A5 [f
o PWM1_7 | PWM1_7 @55 [H
I CK_4 | SPI iE:HHssE4R s [ CK_4
[ RX_7 | EUART B PAU4RS [ RX_7
| TCI2_7 | Ffelbiasin AJES [] TCI2_7
10 SDA_7 | 12C maHEdE4s s [ SDA_7
39 10 PT2.6 | i8St A S [
Xl HS_XIN | a2 L E 2~16MHZ i A 5 [Hdl
| INT2.6 | JMEfchETE INT2.6 fif A5 [l
o PWMO_8 | PWMO_8 5 [Hil
I MISO_4 | SPI iEzHEHELRS [l MISO_A(TE i A - et )
10 TX_8 | EUART & A48 5 [l TX_8
| TCI1_8 | fififElbizestm AJERS [ TC11_8
10 SCL_8 | 12C Em:Hif4475 j SCL_8
40 10 PT2.7 | i F%tim Al [
XO HS XOUT | ¥ i 2 2~16MHZ g2 | jl
[ INT2.7 | SRS HRETIR INT2.7 figg A5 [H
o PWM1_8 | PWM1_8 s [Hil
o MOSI_4 | SPI ZEzHEHE4R [l MOSI_4( TS > 7etin A)
[ RX_8 | EUART iz REUz4R5 [Hll RX_8
| TCI2_8 | ffELbizstn AJRS [ TC12_8
10 SDA_8 | 12C i #5435 |l SDA_8
41 PO VDD18 | #F&E RS [ > #id 1.8V, 1uF EEFE i
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 [

ik 2-2 HY16F187/184 LQFP48 SIRIREEERK 5 IRIT)AE M
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2.2.3. HY16F187/184 QFN33

BHIYE | s R4t i

1 10 PT1.0 | 8 A8 A [
Al CH1 | ECigasttibisn A5l CH1
I INT1.0 | APESETIR INTL.0 By A5 [l
o) PWMO_1 | PWMO_1 it 5 [Hl
I CS_1 | SPI imEsR{HAE4R5 (Ml CS_1
10 TX_1 | EUART @Ef&43s j TX 1
I TCI1_1 | fifife bt AJRS [l TCI1_1
10 SCL_1 | 12C iR 45 [l SCL_1

2 10 PT1.1 | FH 8 dm A s [
Al CH2 | thigastsiibedm A5 [H CH2

INTL.1 | &S INTL.1 §5 A5 [Hl

CK_1 | SPI ZEzfiF#Eas s [H CK_1
RX_1 | EUART #@:HEzU4Rs (B RX_1
[ TCI2_1 | #febbiesim AJ5S M TCI2_1

|
o) PWM1_1 | PWML 1 #tLe [f
|
|

10 SDA_1 | 12C i:R#i54:5 [ SDA_1
3 10 PT1.2 | 8§ A/ S [
Al CH3 | hiastbibedm A5 [#l CH3
I INT1.2 | HPESPEE INTL.2 §5 A5 [H
@) PWMO0_2 | PWMO_2 5 [Hil
I MISO_1 | SPI #:RE LR S [l MISO_1(F-f A - fetsit)
10 TX_2 | EUART EflE2405 f TX 2
: TCI1_2 | fifife bfasti AR5 [l TCI1_2
10 SCL_2 | 12C imzRidsa4ss [l SCL_2
4 10 PT1.3 | i FH 8 A/ S [
Al CL1 | filgizefz it A5 [ CL1
I INT1.3 | HPMESETIR INTL.3 By A5 [l
o) PWM1_2 | PWM1_2 #H5 [Hil
o MOSI_1 | SPI ZmaR#iRRs [l MOSI_1(EHdEL - fEikinA)

| RX_2 | EUART #EzHBEU4RE [Hl TX 2
| TCI2_2 | #Etbiasdn AKS [ TCI2_2

10 SDA_2 | 12C HsHERER5 (il SDA_2
5 10 PT1.4 | 8 A8 A/ S TR

Al CL2 | fifgizefz it A5 [ CL2

I INT1.4 | SMEHER INTL1.4 i A5 [Hl

o) PWMO_3 | PWMO_3 5 [l

| CS_2 | SPI #EsR{EAELRS M CS_2

10 TX_3 | EUART i@sfasi4ss5 [H TX 3

' TCI1_3 | ffetbiastn AR5 [H TCI1_3

10 SCL_3 | 12C @R 455§ SCL_3

A BT T

6 10 PTLS i FH BT A [

Al CL3  filjifz it A5 [Hil CL3

I INTL.5  SREShEmE INTL.5 i A5 [l

o PWM1_3 PWM1_3 #H5 [
| CK_2 SPI imzfiFs4ss [H CK_2
[ RX_3 EUART R BEUz4R5 [H RX_3
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HYGON

B s

10
11

12
13
14
15
16
17
18
19

20
AR

21
22

23

24

25

srawl VARG 1
R

I
10
10
Al

10
10
AO
PIO
Al
Al
Al
Al
10
PIO
10
Al
10
Al
Al

irawy /A I PICS 1
R

Al
10
DO
AO
10
DO
10
XI
I
0]

I
10
I
10
10

BT
TCI2_3
SDA_3

PT1.6
cL4
INT1.6
PWMO_4
MISO_2
TX_4
TCI1 4
SCL_4
PT1.7
CMPO1
INTL.7
PWM1_4
MOSI_2
RX_4
TCI2 4
SDA_4
ECK
EDIO
PT3.7
OPO
VDDA
AIO0
AlO1
AlO2
AlO3
PT3.6
REFO
PT3.5
AlO7
PT3.4
AIO6
AlO5

=1
AlO4
PT3.1
OPOD?2
DAO
PT3.0
OPOD1
PT2.4
LS_XIN
INT2.4
PWMO_7
CS 4
TX 7
TCI1 7
SCL_7
PT25
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frat
ffetbiEs T AJ5S [ TCI12_3
12C SRR [ SDA_3
8 FH B A o 5 T
flErzera st A5 [l CLA
SN TR INTL.6 i A5 [Hl
PWMO_4 it [Hil
SPI GEEREHERARS [ MISO_2
EUART JEEHRE SRS [l TX_4
et ARG [ TCI1_4
12C JEaHIFsE4R S [l SCL_4
8 FH B A o 5 TR
bl as b SR 5 [
HNER TR INTL.7 i A5 [Hl
PWM1_4 s [Hil
SPI EEHEHEARS [ MOSI_2(E it - etkEnA)
EUART JERHREERS [l RX_4
et ARG [ TCI2_4
12C JEEHEERAR [ SDA_4
Fil g%k st 51 1 (EDM)HF SR 5 [l
i i SRR 1 (EDM) S & A/ e 5 [
8 FH B A L 5 (Rl
RO a5 [
TEEER IR R ER/LD O FR Rt/ 154 5% )5 2B A iy A\ Ui
ADC 545 A5 [#ll O
ADC 5 A5 [ 1
ADC 55 A5 [l 2
ADC 5 A5 [Hll 3
8 FH B A o 5 T
RS B R 5 [
8 FH B A L 5 (Rl
ADC 55 A5 [l 7
8 FH B A e 5 T
ADC 55 A5 [Hl 6
ADC 55 A5 [Hll 5

2
=

ADC &g A5 [l 4

268 FH i A S (R

RO SRS (M 2

8-bit Resistance Ladders #gj 5 [Hil
268 FH i A S (R

LN NG YE = faa ]l

28 FH S A Mg o 5 (A
AR R RS 32768HZ iy A5 [ Fil
HMNERHRETE INT2.4 fim A5 [H
PWMO_7 g5 |l

SPI jEEHERES [ CS_4

EUART ZiaHad it [ TX_7
e bt st AR S [fA TCl1_7
12C imaEHEF§EEES [ SCL_7

4 FH S A 0 5 TR

DS-HY16F188-V12_TC
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26

27

28
29
30
31
32
33

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_XOUT
INT2.7
PWM1_8
MOSI_4
RX_8
TCI2_8
SDA_8
VDD18
VDD3V
VSS
VPP
RST
VSS

©2013-2017 HYCON Technology Corp
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HMEE RS RE 32768HZ fii 5 [
HNERHETE INT2.5 i A5 [Hil
PWM1_7 #tHs [Hl

SPI EEHEF RS [l CK_4
EUART R RS [l RX_7
et A RS [ TCI12_7
12C ZEEREHE4RS [ SDA_7

08 FH B At 5 Rl
SR R RS 2~16MHZ i A5 [Hil
SN TR INT2.6 i A5 [Hl
PWMO_8 it [Hil

SPI EEHEHEARS [Hl MISO_A(E M A - fetkit)
EUART iS55 [l TX_8
e bt ARG [ TCI11_8
12C msfirgEaR 5 [l SCL_8

8 FH B A 5 T
SN R RS 2~16MHZ i 5 [Hil
HNERETIR INT2.7 B A5 [
PWM1_8 g5 [Hil

SPI iEFNEERARS [ MOSI_4(EHdEm L - 1Eidn )
EUART 2R [l RX_8
et A RS [ TCI12_8
12C ZEzREFE4RS [ SDA_8

i A1 A e B R T A5 [ Al
PR [FA

PrEE (AREHEREEIT 5 (MDD
{EALS [

PR [FA

& 2-3 HY16F187/184 QFN33 5IHIEZRR S IITIAERT
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HYGON

2.2.4. HY16F184 TSSOP28

A s B4R fiht
1 PO VDD18 | # 7 RS [ > dird 1.8V, 1uF B E[
2 PI VDD3V | {5 TAFEE 52 E A5 [

3 P VSS | Fzithlis [ Fl
4 I RST | 1G5 [fl
5 10 PT1.0 | i FH %t Add s [
Al CHL | Lhasfsifitin A5 [fl CH1
I INT1.0 | #ME[HEIE INTL.0 dif A5 [ Fl
o} PWMO_1 | PWMO_1 @5 [Hi
I CS_1 | SPI @aHfHEgELRS (M CS_1
10 TX 1 | EUART i@zfast4as [ TX 1
I TCI1_1 | ffetbincastn AJES [H TCI1_1
10 SCL_1 | 12C E:HHi%sE4sc ] SCL_1
6 () PTL.1 | i A A i 5 [
Al CH2 | [hisfsifitim A5 [l CH2
[ INTL.1 | AN INTL.1 65 AL [ H
o} PWM1 1 | PWM1_1 5[ Hl
[ CK_1 | SPI imzlassa4sE [jl CK_1
[ RX_1 | EUART i@zl 4ns (i RX_1
I TCI2_1 | fifetbiasti AJES B TCl2_1
10 SDA 1 | 12C @R 4a i SDA_1
7 () PTL1.2 | i A A 5 ()
Al CH3 | [hsasfEifitn A5 [l CH3
I INTL1.2 | HMEHEE INTL.2 i A5 [ fl
0 PWMO_2 | PWMO_2 55 [Hil
I MISO_1 | SPI ZEzHEHE4RS [fAl MISO_1(EAdi A » 7t )
10 TX_2 | EUART iEsflastans [ TX 2
I TCI1_2 | fifEtbiast AJES [H TCI1_2
10 SCL_2 | 12C @i #E455 [l SCL_2
8 10 PTL1.3 | i A% A5 [
Al CL1 | filgfzetasig A5 M CL1
[ INTL.3 | 4pEfchErsE INTL.3 65 AL | Hl
o} PWM1_2 | PWM1_2 @5 [
O MOSI_1 | SPI i#zREHELRS [l MOSI_1(E M - et A)
[ RX_2 | EUART @ 4ne [ TX 2
I TCI2_2 | FfElbiasin AKS [] TCI2_2
10 SDA 2 | 12C E:REE4E [H SDA_2
9 () PTL1.4 | i A A5 )
Al CL2 | figi7eiz i A5 [fdl CL2
I INT1.4 | HREFHRETE INTL1.4 d A5 [F
o) PWMO_3 | PWMO_3 i3 [Fal
| CS_2 | SPI Ezf{HAE4RS [l CS_2
10 TX_3 | EUART iEsfasitans (i TX 3
I TCI1_3 | ffELbiestmn AJRS [ TC11_3
10 SCL_3 | 12C #m:fAFdE4R S [ SCL_3

AN s EWATE fhak

10 () PTL.5 iAo A5 [
Al CL3 figfZiz g A5 [fl CL3
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HYGON

+
<
=

ESE B

H

3

5-56-5-0-255---0-

11

12
13
14
15
16
17
18
19

PIO
Al
Al
Al
Al
10

PIO

20

>0 =
000

21

O—0—-0-0

22

O -0

55— - -

23

— o —

0O0~—0 -

24

— 0O 0 —
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BT

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
AIO2
AlO3
PT3.6
REFO
PT3.1
OPOD2
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
MOSI_3
RX_6

it
AN ETR INTL.5 fig A5 [l
PWM1_3 i [Hl
SPI R #E4R 5 [ CK_2
EUART @zH00 4R 5 Il RX_3
e bhie st AJRS B TCI2_3
12C ZEREIE47 5 [ SDA_3
4 FH S A 0 s TR
fEtreta diEm A5 [l CL4
AN ETR INTL.6 B A5 [l
PWMO0_4 s [Hil
SPI EEREFEER S [ MISO_2
EUART @zHEEIERS (I TX 4
e bhicestn AJES [Hl TCI1_4
12C mHEFSE4RS [ SCL_4
Bl 5% a2 B 1 (EDM) B4 5 [ Al
B¢ sat MmN 1 (EDM) g & At 5 [
TE R )i BE HR/L D O 3 Ry HH i/ 525 25 I B PR Wiy Al
ADC f5if5¢5 A5 [ 0
ADC f5i i A5 B 1
ADC #5f58lE A5 [l 2
ADC 5 fit A5 [l 3
368 FH 5 A S (Al
TEE 1522 B8 R 5 [ Al
268 FH St A 5 TR
R ROR B R T S [ 2
8-bit Resistance Ladders g 5 [Hil
2 FH S A tH S TR
AMNESHETR INT2.0 fig A5 [Hl
PWMO _5 g5 [l
SPI zEf{HERES [H CS_3
EUART fzflaix475 I TX 5
e b Es it A [Hl TCI1_5
12C ZEafiF#ELR S [H SCL_5
368 FH B A S (Al
HMNERRETR INT2.1 55 A5 [
PWM1_5 5 [HAl
SPI AR #EER 5 [l CK_3
EUART Zmzfiedss [l RX_5
e b s AR [ TCI2_5
12C RS54 5 (M SDA_5
28 FH 8t A S (R
AN ETR INT2.2 B3 A5 [l
PWMO0_6 it [Hil
SPI JEEHEHELR S [ MISO_3(F i A » 1EHmH)
EUART @zfla8ix475 I TX_6
e et AR S [H TCI1_6
12C mHEFSE4R S [l SCL_6
4 FH S A tH S TR
ANESFETR INT2.3 i A5 [l
PWM1_6 #it5 [/l
SPI jEEHEHELR S [ MOSI_3(F ¥ - 1EH%Em A)
EUART Z@aHHZUER 5 [H RX_6

DS-HY16F188-V12_TC
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YA AT 1
B R

I
10
25 10
XI

26 10

27

28 10

BT

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_XOUT
INT2.7
PWM1_8
MOSI_4
RX_8
TCI2_8
SDA 8
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frat
ffetbiEs T AJ5S [ TCI12_6
12C SRR [ SDA_6
8 FH B A o 5 T
SRR ELRE 32768HZ B A5 [l
HNER TR INT2.4 G A5 [Hl
PWMO_7 it [Hil
SPI HER{EARES [l CS_4
EUART RS A4RS [Hll TX_7
et AJ5S [ TCI1_7
12C JEEHIFSEAR S [l SCL_7
8 FH B A o 5 TR
SRR L RE 32768HZ fiitH 5 [Hil
HNER TR INT2.5 i A5 [Hl
PWM1_7 s [Hil
SPI iR #EARS [Hil CK_4
EUART R ERS [l RX_7
et A5 [ TCI12_7
12C SRR [ SDA_T
8 FH B A e 5 T
SN R A RE 2~16MHZ i A5 [Hil
SN TR INT2.6 i A5 [Hl
PWMO_8 it [Hil
SPI EEHEHEARS [H MISO_A(EHdm A - fetkia)
EUART RS 5485 [l TX_8
ffetbiEstn AJ5S [ TCI1_8
12C JEaHHFsE4R S [l SCL_8
8 FH B A o 5 T
SN R AL RE 2~16MHZ 5 [Hil
HMERETIR INT2.7 By A5 [l
PWM1_8 it [Hil
SPI #EHEHEARS [Hl MOSI_4(E Mt - fetkimA)
EUART R RS [l RX_8
et A RS [ TCI12_8
12C ZEEREHE4RS [ SDA_8

% 2-4 HY16F184 TSSOP28 5|RIEZRKS FITIREE M
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HYGON

2.2.5. ERMERTIRERERIIEEESTR

GPIO Port

Priority
PT1.0
PT1.1
PT1.2
PT1.3
PT1.4
PT1.5
PT1.6
PT1.7
PT2.0
PT2.1
PT2.2
PT2.3
PT2.4
PT2.5
PT2.6
PT2.7
PT3.0
PT3.1
AlO4
AlO5
PT3.4
PT3.5
PT3.6
PT3.7
AlOO
AlO1
AlO2
AlO3

0osC
0

LSXT1
LSXT2
HSXT1
HSXT2

Interrupt

0
INT1.0
INT1.1
INT1.2
INT1.3
INT1.4
INT1.5
INT1.6
INT1.7
INT2.0
INT2.1
INT2.2
INT2.3
INT2.4
INT2.5
INT2.6
INT2.7

©2013-2017 HYCON Technology Corp
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Timer C
Capture
0
TCI1 1
TCI2_ 1
TCI1 2
TCI2 2
TCI1 3
TCI2_3
TCI1 4
TCI2 4
TCI1 5
TCI2 5
TCI1 6
TCI2_6
TCI1 7
TCI2 7
TCI1 8
TCI2_8

SPI

1
cs 1
CK 1

MISO_1

MOSI_1
CS 2
CK 2

MISO_2

MOSI_2
CS 3
CK 3

MISO_3

MOSI_3
CS 4
CK_4

MISO_4

MOSI_4

Ic

2
SCL_1
SDA_1
SCL_2
SDA_2
SCL_3
SDA_3
SCL_4
SDA_4
SCL_5
SDA_5
SCL_6
SDA_6
SCL_7
SDA_7
SCL_8
SDA_8

UART

TX 1
RX_1
TX 2
RX_2
TX 3
RX_3
TX 4
RX_4
TX 5
RX_5
TX 6
RX_6
TX 7
RX_7
TX 8
RX_8

CMP

CH1
CH2
CH3
CL1
CL2
CL3
CL4
CMPO1

OPOD1
OPOD2

Analog
5

DAO
AlO4
AIOS5
AIO6
AlO7
REFO
OPO
AIOO
AlO1
AlO2
AIO3

Timer B
PWM
6
PWMO 1
PWM1 1
PWMO_ 2
PWM1 2
PWMO_3
PWM1 3
PWMO 4
PWM1 4
PWMO 5
PWM1 5
PWMO_6
PWM1 6
PWMO_7
PWM1 7
PWMO_8
PWM1 8
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2.3. HRHIFEER
2.3.1. HY16F184/187/188 LQFP I8 HiZ5EER

VO\XXXX ——>  4pEFLogo + A A

HY16F184 -y EMETEHYL16F184
XXXXXX

@,

»

—>  Eadlik

PIN 1 MARK

VO\XXXX ——>  4pEFLogo + A A

HY16F187 - » EMETEHY16F187
KXXRXX —»  EmfdtiE

9,

»

PIN 1 MARK

VO\XXXX ——>  4pEFLogo + A A

HY16F188 -y EMETEHYL16F188
RKXXKXX —>  EmnftiE

@,

»

PIN 1 MARK

©2013-2017 HYCON Technology Corp DS-HY16F188-V12_TC
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2.3.2. HY16F184 /187QFN & H{ZEEER

\ 4 ‘XXXX —>  4iffLogo + ARk A

HY16F184 |—» EaHHEHY16F184
XXXXXX

°
f

LASER MARK for PIN 1

—> EmitHE

\ 4 ‘XXXX —>  4iffFLogo + ARk A

HY16F187 —» EMmAiEHY16F187
XXXXXX
°

!

—> EmiE

LASER MARK for PIN 1

2.3.3. HY16F184 TSSOP fj#t iZEs(E R

iHdAdARARdAdA]

<¢> XX XX ——>  siLogo + AN
HY16F184  »  ESAMEHY16F184
) RAXXXX ———
ALEERLLLEER ]
PIN 1 MARK
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3. MERER
3.1. BI\BR=REHER

/8] 5] o4 [ [ 5] 0] 79| 28] (7] ]
O ® § 4 o © 4 ¥ B 35 B o
cfpfpgpgpgesgpecz
o oaaoaa < < §F o
[5[PT2.4 NC
[8]PT25 REFO/PT3.6
MSCLI o |PT2.6 AlO3
MSDA' 2 |PT2.7 AlO2
M— g |vop18 Alco  AIOL[
l Bl ADC . AlO0[ 5
_'L_T_(gvoosv Aot VDDAE—{
1~10uF [S]cro AIO3  AlO2 ne|5]
T [gen HY16F188 NC[ 5]
[g]cL LQFP48 PT3.7| 5] F
I .
[ScP EDIO[ EFAAN— DB% Eﬂ .
100k —
© =
VDD3V J|vss ECK| &
o & FE 333333 335 %) 100k com SEG
=m0 28 BEEEEEEEE ¢ =
VLCD
A 2] T3] (2] [s] (o] [7] [o] [s] [ [ 2 s (s3]
t wsoa O—fsos| Hv26138 | “F
100nF voos —{vod TSSOP48
VDDl
- vss| =
= = = ==
3-1 BINERXEERER
s
>
1K
PWM1 “
/55 f34] [23] o2 51| 50| 28] 28] 7] [ [
TN 4 o o <9 3 @ o5 b g VDDA
fEE PR ZZERZ 7
a o o o o o o o
[5|pT2.4 N
[8]PT25 REFO/PT3.6| 5] o | Pressuresensor | 4
MsCL[ o [PT2.6 Al03[R
Lusafg it
spAlS |pT2.7 Alo2[RT o
< |vDbD18 A|01E)—1—5 s s+ -2 o
luFE e 0.1uF AlO0
:|_ [Sne ADC Aloo[gl—te
1~10uF- < |vDD3V rern_ Rerp /) AIO1 VDDAE}-—;NF | 6 GND GND 1 20
:I_ Jjcp0 AIO3  AlO2 ne| &) 1
gtic, HY16F188 H =
war HE[L LQFP48 PTa7[G) = |
Slcpd EDIO[ 2 S i o O
h‘g B = 100k oco ¥
- g|vss O +d N ™ < 1w © I~ ECK| &
VR e N s e e R 100k comT SEGT
& 9 - F F EEFEE EE @
100K x o a a a o o a o =
DB B E I S W [ e ol
100nF: MSDA D—@ ?gég]éi% VR
VDD3 D—@

VSS|

3-2 HIEMEERZRER
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33. BILEERBEHER

@@@@@@@@%ﬁ@@
g ®© « o o o = S @ 5 @ ¢
fiffEeigi g
@PTZA A02 NCE
INP >
[8]rr25| Control | | ADC 2 reropTas| 3]
vscL[ Oy [PT2.6 unlt INN/ a0z | N
LE REFN REFP woslN] Voposoav | Revie
usPAQ |pr0.7 Al02| N 1K, 10K, :
LE vsls R!EFO E_ i 02Vi........
S |voD18 Alo1| N 27pF |— =
w15} OPA sl L
_T_ gNC AIOS AK)OE Low Pass Filter
T @ [vbp3v DAC VDDA| B
1~10uF < 0.2V + E_lmﬁ
l [S]ero ’ nel5]
T [Rew nelg]
ECL HY16F188 PT3.7E7
LQFP48 *
5 © oSy | I
@ Yy W= I DL -
vopav & [vss EcK| 5
o 9 <4 8 @ % v 9 ~ 100k
= O ¢a¢ b g g g £ E £ F ¢ — CoM™ SEG
100K [i4 [N o o o o o o o -
AR RIS TR\ i =
1000FL MSDA D—@ HY2613B VR
TSSOP48
— VvDD3 D—@
vss =

B 3-3 BIL2ETRMEAER
34. BIEERAIEERER

nelg)
P123[ &
Pr22( €|
PT2.1 E‘
P20 Q]
pr3o[®]
pr31( 8]
o4l R3]
Aios| |
p13.4| ]
pras| 3]

25)
¢

IE PT2.4 NC

Bl REFO/PT3.6

e HY16F188 o

s LQFP48

Q |pr27 AIO2
_L—Evoms AlO1

i
c
S

AIO0

|_|
2]

Ly
43

VDDA
1~10u

e ool o] o] 11 o] ov] Tog] [ el el 12

l E cpci_s[l:o] .
- E NC|
Ig PT3.7|
E EDIO
100k
vobav % ECK
o - ~ ~ 100k
= 5 7| F ¢ EQ —
100K o o o o a -
A 2] =4[5 8] e
1 100nF
100nF " l Touch PAD
3-4 BRI 2RSS
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4. TBERE
4.1. NEMEE

-~

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 NERER

©2013-2017 HYCON Technology Corp
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HYGON

4.2. Hm:ZETIEE

Boost ROM

Flash ROM

To AICE

2-wire JATG

EDM

32-bit N801 Core

v

Instruction

Fetch

<

| Load/Store |

Unit

4

4

A

A

Bus Interface Unit

SRAM

APB

A

A,

\ 4

Digital
1P

Analog
P

Sensor
IP

4.3. THRARYSZIEXIE
Frat | TERTE

UG-HY16F188_TC
APD-HY16/DE001
APD-HY16IDE002
APD-HY16/DE004
APD-HY16/DE006
APD-HY16F003

O U WN P

©2013-2017 HYCON Technology Corp
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4-2 Build Block Diagram

g

HY16F18 %51 = it

HY16F18 %41 IDE e (s sk
HY16F18 %41 IDE Gffa (s ek
HY16F18 C pr#5 /s it

HY16F %51 Beskaa( Ha I E
HY16F18 %51 & IP (I EH

A

Communication

IP

DS-HY16F188-V12_TC
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4.4. FFERMIBE

HSXT Enable(ENOHS)

CKHS
HSXT

2~16MHz &3
~ z
=g 2~16MHz | HSXT sk

EN_HAO  —» 0
. HSRC I HSRC
HAOILOl =1, 10MHz MCUCKS " enmep

HAOTR[7:0] —» | MCCK -
0 P |
LSXT Enable(ENOLS) re-scale ||
! 1.2 APCK
CKLS | APB
32.768KHz 3 LSXT

32.768KHz -l LSXT

0
LSRC | LS_CK
35KHz LSRC

ENACD ADCD[1:0]

v

Pre-scale JADCK
ENRTCK — ADC
HS_CK=1 6123060 [
RTCDV m RTC
1256/128
Pre-scale jwDC
LSRC 256 WDT
ENfD SF;CD[Z:O]
Pre-scale | SPCK 32-bit
APCK =—— 124, > SPI
~2048 TACKS
ENTAD
TUCKS ENUD UACDI[3:0 H K
[3:01 s-C 0 Pre-scale TA% Timer A
HSXT | LS_cK ; -
0 Pre-scale
1,2,4, URGK UART
HSRC 1 ~128
TMCKS .
ENI2C  TOPS[2:0] ENTD TMCDI[1:0]
Timer B
HS_CK
— 0 TBCK
Pre-scale | 12CK Pre-scale |__g
APCK = 124 [—®| € LS_CK 1 1248
~128 Timer C
IOCKS I0CD[3:0]
ENCHP
CHPCK] Charge HS_CK Pre-scale
ADCK =] Pre-scale s [—>| 5 1) - 0 1o 2SS Prio
LS_CK 1 ~16384
©2013-2017 HYCON Technology Corp DS-HY16F188-V12_TC
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4.5. ERRIMBE

1uF 10pF 10pF
b b
CL| CH CP_I CP_O VDD3V
!
LI
ENCHP
Charge Pump + Regulator VDD18
CHPCK —> (CP_O ~ 3.3V) Regulator _[]__I_
T
ENBGR[0]— - vbbA
ENVAOI™ A2 31.003 3) 9
VDAS[0]—] = F
BGR =
EN_REFO
vePA EN_REFO—»{REF . ——T REFO
ACMS[0] _ 5 ]1
0.1uF
ADC common 1 @ ACMSJ0]
voltage 0 % =
REFO | PT3.6_ENI D_V-ls_s
©2013-2017 HYCON Technology Corp DS-HY16F188-V12_TC
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4.6. 24-bit ZAADC #E#%

y ADINP[3:0]
(ool
AlO2 0010
: INP
0011
[aos>—end DCSET[3:0] ADGN[L:0]
REFO_| mmmi0l
. 0101 ADCK
OPOl ————H FRD
TSPO ——= AT ENADC
ottt | | paaro . ADFDR
TSPl —OLL U PGA[2:0] | e
—— /i / OSR
VDDA —2yd” S ADGN x1,2,4 \ 28
e vishr | i § S 2 order SD ADC  2Ritf~ oroeRlt :
- P\ &= Comb Filter = ADO[31:0]
2000 < VREF x 0.5,1
[Roro—ois | \
! LI I VRSHR
0011 i 7 B —  —
' REFP REFN
REFO_| mmm2t01™
OPOI 0101 &
TSNO —2110: ; L
TSNl —2L1L]
DAOI ——2200
VSS 1001 :
A ADINN[3:0]
©2013-2017 HYCON Technology Corp DS-HY16F188-V12_TC
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4.7. PEPLERNAZ: OPAMP i#ix

PT3IE[7
opo P s

,,,,,,,

OPPS[0]———

OPPS[2] - OPDEN
DAO OPDER
REFO_| —CFPSEL ENOP OPOS
OPOD1/
+ 0| OPOD2
R2ROP 1
OPNS[0]——
- OPCS CHPCK
DAO OPNS[2] ;i — :3
OPNS[3] - = = oPOC OPOI
OPOI = | F VSSA
OPO OPNS[4] | 10pF
opoCc —OPNSBI[_ 1]
©2013-2017 HYCON Technology Corp DS-HY16F188-V12_TC
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4.8. 8-bit Resistance Ladders #3#&

ENDA

VDD3
VDDA

!' @)
>
0
(7]
A
»
o
v

REFO_|

AlO4

AlO5

AlO6

il

AlO7

VSS
REFO |

AlO7

I

©2013-2017 HYCON Technology Corp
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DA_Vrefp

188k 256
/

DABIT[7:0]

DA_Vrefn

Mux

o Internal
DAOE DAO PT3AO
PT3.1
DAO
DABIT[7:0] DABIT
0X00 0/256
0X01 1/256
L L
L L
Ld Ld
OXFE 254/256
OXFF 255/256

DS-HY16F188-V12_TC
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ZIJRELLERZ: CMP i3

CPRLH

.
P—

ENCLIN
Non-overlap TBCLK
Clock Gen [

2uS

_ _ Hysteresis
<[= CPDM | CMPO Divider CPCLSJ[1:0]
% 8 8 101 0000 X CPDA[3:0]
I_ 2 e bl 0001 1 cppA[3:1,r | LY. -
Y Y 0001 0 CPDA[3:1],0
] I I . 0010 1 CPDA[3:2) LCPDAO] | e 3 L,
POIOI] | CPRH[2i0] [0 |0 [covemscon | | CLIME T
H i H : — 0011 1 CPDA[3:2],11 | premmmmy 1 ccccceaes
-.I_I_' .|_|:" 0011 0 CPDA[3:2),00 CL2 =
CPNS[1:0] CL3Y= T
CPRLH e ¥
AL e \\ lancncand
—
i 225R " cppAj3:0] CHI= ™™t e ’
CPDMI3:0
|
’ -e ) ENCMP
/ Mux RLO SHER )
R_DA
"""""" |
; 0 CPIS} i
CPRL ——| 2R % by
i o) i ™, +
CPRLL CH1 =204 T
CMPHS
CH3 )=t
V12
.

CPPS[1:0]
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4.10. BFHIT(WDT)#Ei%

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

] Fwot
ENWDT —

WDT_CK —

©2013-2017 HYCON Technology Corp
www.hycontek.com

WDT Interrupt

Non-mask-able
Interrupt

\
Set TO on Overflow
WDT
Programmable 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

DS-HY16F188-V12_TC
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4.11. EFFETEER A 1818

ENTA TMAR STOP
Sleep()

TACLR  TMAS[3:0]

||

TACK ——

©2013-2017 HYCON Technology Corp
www.hycontek.com

\
TMA
Overflow TMAIF
TMAR[15:0] Interrupt

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

0000 TACK/2

0001 TACK/4

1110 TACK/32768

1111 TACK/65536

DS-HY16F188-V12_TC
page37


http://www.hycontek.com/

HY16F184/HY16F187/HY16F188 {2185 &
1-bit ENOB ZAADC, 32-bit MCU & 64KB Flash

2

HYGON

4.12. EFFETEIES B 1813

P T T T Y

CLR_TMB

ENTMB

TMBR[15:8]

TMBR[7:0]

Comparator

t

I
f
I

TMBCO[15:0]

TMBC1_PWM[15:0]

TMBC2_PWM[15:0]

TBM_00 el
TBM_01 oL

10

TBM_10
TBM_11 —l

Logic High 00t

CMPO oL g

OPODIG 10

(o) =) [ ——

TBEBS[1:0] . }

©2013-2017 HYCON Technology Corp
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»

PWMO_Mode[2:0]

PWMA —220_
PWMB =224
PWMC =21
PWMD =221
PWME —222
PWMF —22L
PWMG =2

PWMG i

PWMO_INV

ENPWMO_PT

PWMA —200_:
PWMB =221
PWMC =210

PWMD&

PWME —00_ {

PWMF —22
PWMG —210_
PWMG ——=

ENPWM1_PT

PWM_PORT[2:0]

o PTLO>

----- 9L I"p71.2
90 I"p71.4
9! I"pT16
10 I"p120
10 Mpr24

DS-HY16F188-V12_TC
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EN TMC
cMpO —0 L
oPOD o TimerC 1y]y | ™coF
o . Frequency » TCRO[15:0]
LS_CK Divider 0 M A
T
CP1PS[3:0] CPI1P TBR[15:0]
CPSS
CPI1S[1:0]
» 1 1“ TMC1IF y
TCR1[15:0]
e —»] 0 044
TMC_PORT[2:0] i TMC_PORT[2:0] ; CPI2P
o0 ’ CP1PS[3:0]  CPI1 Divider
2(1)(1) - 001 &r 0000 CPI1+1
010
” 0001 CPI1+2
L 1—mcn [PD—"57HE o qvce . .
PT2.0 -_ 100 . .
PT2.2 :‘1’; H 1110 CPI1+16384
PT2.4 =
— 1 ; — . 1111 CPI1+32768
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4.14.32-bit SPI #8#%

Master Slave
MSBiIt LSBit MSBit LSBit
SDIx SDO
shift register 4—[]— shift register
A
SDOx SDI
I ( {}—{wvos —1] >
Read Write
Buffer Buffer
I
SPI SPI Clock -.SCKX SCKl..l
Controller Generator [J J
- CSx CSp SPI
L '-:I ™ Controller
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4.15.UART #@%%

EUART TRANSMIT BLOCK DIAGRAM

Data Bus
ENSP[0] ———> Enable EUART
4
Exclusive OR 8‘, i
PARITY[O] XOR —;‘—| TXREG Register
8
TX9D[0] TX9D

TX9[0]

ENADD[0] - 1

0 / Interrupt

TXIE[O]’:I: ) S TXIF

:‘z‘""":, ____________ _: Buffer

ENTX[O] £ (8) I (7) | ............ | 0 | — and 4& TX pin
| “WgsT TSR Register | se_ | Control
F—————————===- I
| L > TRMTI0]

[ BRGRH [ BRGRL | |
| Baud Rate Generator _ _|

EUART 8-BITs RECEIVE BLOCK DIAGRAM

ENCR[O] OERR[0] OERR[0]

ENSP[0] —> Enable EUART l

; | |

. Pin Buffer Data
Zi_ — _|_,| ............ I
RC pin and Control Recover | Stop | 7 | | ! | 0| Start | |

ENSPlO]— 0 | Tmmmm—————-= R
ol Exclusive OR ¥ g

4
r—-————"—"—"—"—""™"7— | PARITY[O > XoRrR {
: 01— o S

| | BRGRH | BRGRL
|

_ _ Baud Rate Generafor _ | PERR[0]"
Interrupt Overflow "
RXIF[0] % RXREG Register | FIFO
RXIE[0] |3
Data Bus

'DonCkcare PERR[0] state of 8-hits receive mode
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4.16.12C @55

SCL

vy

vV

SDA

Master Slave TX Ctrl
ENI2C  TOPS[2:0] ‘ ‘
Pre-scale .| Clock Reqister Time-out
APCK 1,24, 12CCK | Generator 9 Ctrl
...,128
Intetnal
System Bus
4.17. 1RESIFEE RTC #81E
. ) CM<6:0>
D|g|taICC0rtnp|<|ansat|on <
ontroller .
CKS[0] ¢ENRTCK KEY<3:0> PT<2:0> PFEN
Y l l l
LSXT
»1 O = RTC PT scaler
KEY=
Pre-Scalar Secondary Scalar —>|  /128/64/32/16/8/4/2/1
LSRC || 1 [ tmpuvase > /128 P> 01108
Periodic Timer
Interrupt Mux
LPYF .
Time (BCD) ‘
Year/Month/Day/Wday/Hour/Min/Sec
RTCIE
RTCIF - WUEN *
TAF < PTF
Comparator
PTF
WUF
£ ‘
RTCEN
TAF TAEN
Alarm(BCD)

Year/Month/Day/Hour/Min/Sec
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5. Electrical Characteristics

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

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

5.1. Recommended Operating Conditions

VDD3V=2.2V ~ 3.6V.T,=25C ,Unless otherwise noted.

Parameter Sym. Test Conditions Min. | Typ. | Max. | Unit
Digital Application 2.2 3.6 V
Supply Voltage vDD3V Digital Analog Application 2.4 3.6 V
|_Sleep Sleep Mode ,vDD18 LDO OFF 2.5 UA
- Sleep Mode ,vDD18 LDO ON 3.5
Supply Current | Idle LSRC=35KHz+IDLE Mode 5 UuA
Free Run 2MHz | HSRC=2MHz@CPU CK:2MHz 1.1 mA
Free Run 4AMHz | HSRC=4MHz@CPU CK:4MHz 2.1 mA
Free Run 10MHz | HSRC=10MHz@CPU CK:10MHz 3.3 mA
Power—Up Delay tpuDLY Wake up from sleep 64 ms
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5.2. Clock System

Parameter Sym. Test Conditions Min. Typ. Max. Unit
High Speed Crystal 2MHz~aMHz 2.2 3.6 Y,
. (OHS_HS=0b)
HSXT | Operating Voltage
Range AMHz~16MHz 2.2 3.6 Y,
9 (OHS_HS=1b) ' :
High Speed Crystal _
IxHs Current HSXT = 16MHz 100 UA
Low Speed Crystal _ 5
LSXT Frequency VDD3V = 2.2V~3.6V 32.768 KHz
Low Speed Crystal
IxLs Current 2 uA
Frao = 2MHz -10% 2 +10% MHz
Frao = 2MHz After Trim N 2% 2 +2%
= Internal High Speed Fuao = 4MHz -10% 4 +10% MHz
HAO Oscillator Frequency Fuao = 4MHz After Trim Nt 2% 4 +2%
Fuao= 10MHz -10% 10 +10% MHz
Frao = 10MHz After Trim "' | -2% 10 +2%
Vuao | Voltage Coefficient VDD3V = 2.2V ~3.6V -0.2 +0.2 %
Thao Temperature Coefficient | -40~85 -15 +1.5 %
Internal High Speed _
lhao Oscillator Current Fhno = 2MHZ 20 UA
Duty OF Internal o
Dhio High Speed Oscillator 40 60 &
WThao | Wake Up Time Fhao = 2MHz 30 us
Internal Low Speed _ 50 o
FLro Oscillator Frequency VDD3V= 3.0V 20% 35 +20% | KHz
Vipo | Voltage Coefficient VDD3V= 2.2V ~3.6V 2.5 +2.5 %
TLro Temperature Coefficient | -40~85 -2.5 +2.5 %
Internal Low Speed
lLpo Oscillator Current 035 0.7 UA
Duty OF Internal o
Dipo Low Speed Oscillator 40 60 &
Notel:

After Trim: According to the factory calibration parameters of HAO to calibrate HAO, and need to

corresponding to the selected HAO frequency. Configure the register 0x40304[7:0]. Please refer to the

chapter 6.1.2 “UG-HY16F188 TC" to know how to use that in detail.
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5.3. Power Management System

Sym. | Parameter Test Conditions Min. Typ. Max. | Unit
Coarse Band Gap Reference
Operation Voltage 2.2 3.6 \%
Output Voltage VDD3V=3.0V 1.05 1.2 1.35 \%
Band Gap Performance
Operation Voltage VDDA 2.4 3.6 \%
Output Voltage VDDA =2.4V 1.15 1.2 1.25 \%
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 99(50 OF VDDA 9 50 us
. Bias + Band Gap +
Operation Current VDDA LDO P 35 50 UuA
Dropout Voltage I=10mA 0.2 \%
Voltage Coefficient VDD3V= 2.5 ~ 3.6V 0.1 %/V
VDAS=00 2.4 \Y;
VDAS=01 2.7 \Y;
Select VDDA Output Voltage VDAS=10 30 v
VDAS=11 3.3 \Y
Temperature Coefficient Using BRG VDDA=3.0V 100 ppm/°C
VDD18 LDO
Output Voltage 1.7 1.8 1.9 \%
Capacitor Loading 10,00 nF
Maxim Current VDD3V= 2.2 ~ 3.6V 10 mA
Voltage Coefficient VDD3V=2.2 ~ 3.6V 1 %IV
Temperature Coefficient 100 ppm/°C
Load Regulation Load = 0.1~10mA 0.1 V/A
Dropout Voltage Load = 10mA 0.2 \
REFO Buffer
Capacitor Loading 22 100 1000 nF
Operation Current 20 UA
Input Resistance Push Pull R 5 20 Q
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 %/
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5.4. Reset Management System

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, tyvr 2 us
VDD3V Start Voltage to accepted reset internally (L>H),V.vr 1.8 1.95 2.1 Vv

BOR Ta=-40"C~85C -0.50 +50 mV
Hysteresis, Vihys.Lvr 30 mV

POR Operation Slew Rate 0.1 V/us
Start Voltage to Accepted Reset 0.6 \
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5.5. ZAADC 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
Max. Vin{mV) OSR 32 64 128 256 512 | 1024 | 2048 | 4096 | 8192 | 16384 32768
axX. vin{m
=0.9*VREF ! Qutput rate(H) 10417 | 5208 | 2604 | 1302 | 651 326 163 81 F| 20 10
Gain | =| PGA | x| ADGN

1080 1 [=] 1 |=x] 1 12.5 150 | 166 | 173 | 17.7 | 181 187 | 192 | 196 20.3 207

=540 2 =] 1 [x| 2 12.4 144 | 163 | 169 | 17.0 | 174 | 179 | 191 19.3 20.0 204

=270 4 =] 1 |=x| 4 12.2 146 | 161 166 | 169 | 172 | 179 | 188 | 194 19.8 20.3
£33.75 32 |=[ 8 |x| 4 12.2 137 | 151 | 156 | 161 | 165 | 17.0 | 17.7 | 181 18.6 19.1
+16.875 64 = 16 |x| 4 12.1 138 | 146 | 152 | 166 | 162 | 167 | 172 | 176 18.1 18.5
+8.4375 128 [=| 32 |x| 4 12.0 133 | 141 | 147 | 151 | 156 | 161 | 166 | 171 176 18.1

(1) Max.Vin {(mV) is the max. input voltage of single end to ground (V55).

Table 7.5-1ZAADC ENOB Table

RMS Noise{uV) 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(mV})
Qutput rate(HZ
=0.9"VREF P (HZ) 10417 | 5208 | 2604 | 1302 | 651 326 163 81 4 20 10
Gain |=| PGA |=x|ADGN
1080 1 =/ 1 |=x] 1 1263 71.0 | 233 [ 1456 | 1092 | 829 | 572 | 398 | 295 1.89 1.410
+540 2 |=| 1 [|=| 2 216.6 54.1 1456 | 993 | 937 | 7147 | 477 | 219 1.89 1.12 0.838
=270 4 |=| 1 |=x] 4 1295 | 235 8.5 6.04 | 485 | 402 | 246 1.29 | 0.89 0.65 0.455
+33.75 32 |=| 8 |=x| 4 15.8 55 21 153 | 107 | 078 | 056 | 036 | 027 0.18 0.135
+16.875 64 |=| 16 |=x| 4 8.5 26 15 099 | 075 | 051 036 | 026 | 0.19 0.13 0.098
+8.4375 128 |=| 32 |[x| 4 46 1.9 1.1 071 | 052 | 037 | 027 | 019 | 014 0.10 0.068
Table 7.5 -22AADC RMS Table
RMS Noise Diagram RMS Noise Diagram
350 500
Gain=1 Gain=128
300 | Output rate ~ 10sps (OSR:32768) 450 | Output rate ~ 2.6ksps (OSR:128)
400
250 350
%200 gsoo
= £ 250
3 150 3
1) 0200
100 150
100
50
50
0 0
8 -7 6 5 4 -3 2 1 0 1 2 3 4 5 6 7 8 8 7 6 5 4 3 -2 -1 0 1 2 3 4 5 6 7 8
Output Code (LSB) Output Code (LSB)
LSB base on 21-bit output LSB base on 15-bit output
Figure7.5-2(a) RMS Noise Diagram Figure7.5-4(a) RMS Noise Diagram
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RMS Noise Diagram

500
Gain=128
450 | output rate ~ 10sps (OSR:32768)
400
350
8 300
15
E 250
g
§ 200
150
100
50
0
8 -7 6 5 -4 -3 2 -1 0 1 2 3 4 5 86 7 8
Output Code (LSB)
LSB base on 19-bit output
Figure7.5-3(a) RMS Noise Diagram
RMS Noise Diagram
8
Gain=128
6 [— Output rate ~ 10sps (OSR:32768)
o
a, Ll I [l l |
(]
80
o
=]
2
g IR LR
-4
6
-8

1 201 401 601 801 1001

Time (reading number)
LSB base on 19-bit output

Figure7.5-3(b) Output Code Diagram

RMS Noise Diagram

Gain=128
Output rate ~ 2.6kksps (OSR:128)

N

Output Code (LSB)
o
—f=

N

A

&

i

201 401 601 801 1001

Time (reading number)
LSB base on 15-bit output

Figure7.5-4(b) Output Code Diagram
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o

Gain=1
Output rate ~ 10sps (OSR:32768)

A

IS

N

N

Output Code (LSB)
o

EN

&

1 201 401 601 801 1001

Time (reading number)
LSB base on 21-bit outout

Figure7.5-2(b) Output Code Diagram

RMS Noise Diagram

350
Gain=1
300 | Outputrate ~ 2.6ksps (OSR:128)
250
@
2 200
g
3 150
]
100
50
0
8 -7 6 5 4 -3 -2 -1 0 1 2 3 4 5 6 7 8
Output Code (LSB)
LSB base on 18-bit output
Figure7.5-5(a) RMS Noise Diagram
RMS Noise Diagram
8
Gain=1
6 |— Outputrate ~ 2.6ksps (OSR:128)
. Lo ull ] ‘ |
%2 |HH‘HHH | ‘\u ‘\|\J| 1l Hu l |\||
Py
2o
b
22 IRLLIL I UENRIL UL I URLL BT A T T
EON LU MU, B | LU
-4 T T ‘ r
6 T
-8
1 201 401 601 801 1001

Time (reading number)
LSB base on 18-bit output

Figure7.5-5(b) Output Code Diagram
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5.6. ADC Management System

All specifications at TA=-40°C to +85°C,
VDDA=REFP=3.0V, REFN=VSS, and Gain=128. Unless otherwise noted.

Sym. | Parameter | Test Conditions . Min. | Typ. | Max. | Unit
Analog Inputs
Considering ADC
performance matches
ADC ENOB table. N .
REFP=VDDA. +0.5*VREF/Gain
REFN=VSS
Full-scale input voltage | VREF be set to 1/2 only Vv
(VINP = VINN) Considering ADC
performance matches
ADC ENOB table. .
REFP=REFO | +VREF/Gain
REFN=VSS
VREF be setto 1 only
g%rgg"on'm"de nput | Gain = 1, @257 VSS-0.2V VDDA v
System Performance
Resolution No missing codes 24 Bits
ADC Clock
Data rate ADC Clock JOSR SPS
Digital filter settling time | Full setting 3 Data
Integral nonlinearity Differential input 15 PPM
(INL) End-point fit, OSR=32768
ADC Gain drift 40 to +85C, 5 p'?cm/
fin=60Hz Internal 20 dB
- +1Hz 0SsC
Normal-mode rejection ’ _
Output rate = External 80 4B
10 SPS 0SC
Common-mode AVDDA = 0.1V @ DC 80 dB
rejection
Input-referred noise Output rate= 10 SPS 65 rnrr\1/s
Power-supply rejection | AVDDA=0.1V @ DC 80 dB
Voltage Reference Input
Voltage reference input | VREF = REFP — REFN VDDA \%
rosi:ive Reference REFP, @257C VDDA/2 VDDA v
npu
:\rlmi)%?twe Reference REFN, @25°C VSS VDDA/2 v
ADC Modulator Current
ADC | ADC Modulator VDD3V=3.3V,VDDA=2.4V 150 uA
PGA | ADC PGA VDD3V=3.3V,VDDA=2.4V 625 uA
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5.7. Internal Temperature Sensor

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

Sym. Parameter Test Conditions Min. Typ. Max. Unit
TCs Sensor Temperature Drift 178 uVv/C
Absolute Temperature g
KT Scale 0K 285 C
TC One Point Calibrate Error | Calibration at 25C - 19 C
ERR | Temperature -40°C~85C -

TPS Performance
120 2.0
100 Lt 15
g & // L 10
o 60 = L 05
> 40
0 T — L 0.0
2 e T~ | 05
P 20 ~ - ey 10
—=Temperature( C
-40 / Errorrz°C) = B
-60 -2.0
40 20 0 25 45 65 85 100
Temperature('C)

Error (°C)

Figure7.7-1 TPS Performance

5.8. 8-bit Resistance Ladders Management System

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

Sym. Parameter Test Conditions Min. | Typ. | Max. [ Unit
Resolution Monotonic 8 Bit
Power Supply 2.4 VDD3V \%
8-bit Resistance Ladders
Vour Output Range VR- VR+ v
Positive Reference
Vrerp Voltage Range Vv Vv 0 vbb3v |V
> >
Negative Reference REFP REFN
VReFN Vol?age Range 0 vDbD3V |V
. . VDDA=2.4V
8-Bit ReS|_stance ladders. 0.5V < DAO < VDDA-0.5V 200 Q
Ron output switch(PT3AO VDDA=2 4Y
switch resistance) 0.5V > DAO , DAO > VDDA-0.5V 10 Q
Reference voltage
R switch(DA_Vrefp switch DA_Vietp = 2.2V, DA_V(etn = 0V, 15 30 0
RSW | resistance, DA Vrefn VDDA = 2.4V
switch resistance)
One LSB
RLADDER | Resistance Ladder 621 730 840 Q
INL Integral Linearity Error VR+ = 2.4V VR-= OV +0.5 *1 LSB
DNL E:f;fgrrentlal Linearity VR+ = 2.4V VR-= OV +05 +1 LSB
Eos Offset Error VR+ = 2.4V VR-= 0V 1 LSB
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5.9. 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
Vour Output Range 0 VDDA \%
Input Common
Vin Range 0 VDDA | V
lopPa OPA current 120 UA
VDDA = 3.0V,
Outpyt Current 0.3V < Output Voltage < VDDA-0.3V ! mA
lopa_Loap | Loading -
(Push OR Pull) | YDDA=22V, 05 | mA
0.3V < Output Voltage < VDDA-0.3V '
Max Output
Cuoap Capacitor Load 1000 PF
Loading R=10K,
SR | SlewRate C=100pF, 0.3 -> VDDA-0.3V 0.6 Vius
Unit Gain . _
UGB Bandwidth Loading C=100pF, -3dB 1000 KHz
Vos Offset Error Vin = 1.2V -5 +5 mvV
DFD Digital Filter Delay | VDDA=3.0V 2 us
Csa Sample Capacitor 10 pF
©2013-2017 HYCON Technology Corp DS-HY16F188-V12_TC
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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, CMPHSJ[0]=0 1
Common-mode
Vie Input Voltage 0 VDbD3V-1 v
Vos Offset Voltage -5 5 mV
Vhys Input Hysteresis 0 0.7 15 mV
v Reference Voltage CPPSJ[1:0]=11 1 1.2 1.4 V
REF | Temperature Drift CPPS[1:0]=11 80 ppm/C

| Multi-node Resistor CPRLS|0]=0 10 UA
R Current CPRLS[0]=1 30
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5.11. GPIO Port System

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

Test . :
Sym. Parameter Conditions Min. Typ. Max. Unit
PT 1.0 ~ 3.7 GPIO Port
Rpy | Internal pull high resistor 65 85 105 kQ
V,y | Input high voltage 0.7*vDD3V \%
V.. | Input low voltage 0.3*vDD3V \
lon | Source current 10 mA
lo. | Sink current 10 mA
YWOH vs, IOHEWDD3W=3.3 %OH vz, Temperature@''DD3W=3.3%
3.5 335
a4 ————
3.25
:IC% >3 \ % H——.—H_.._'.
= 32 o345 4
3.1 \v
305
3.0 40 20 0 25 45 B5 85
I 5 10 ——|OH=0ma4
—8—|OH=ArmA Temperature(t2)
IOH(mA) [OH=10rm,
Figure5.6-1 VOH vs. IOH Figure5.6-2 VOH vs. Temperature
YOL vs. I0L@VDD3V=3.3v YW0L ws. Temperature@y'DD3Y=3.3%
016 0.20
018 —
0.12 - 010
= / ' —s——g—a——a
o 008 Z 005
= o
/ > 000 At
0.04 - 40 20 0 25 45 BS BA
0.00 / 010
I A -10
=—=|OH=0ma4
_ Terperatura(t?)
[OH=10mé
Figure5.6-3 VOL vs. IOL Figure5.6-4 VOL vs. Temperature
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6. SIEEH

6.1. HY16F18 ZR33ERIRIS

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.: HIPIEA : IC BUEE — IC HigExERy

HY16F188-L048

ICHS  ICH AR

EX : {REEKHYE LQFP 48 S|flFys=
device No. G2 HY16F188-L048.

£ N EIE R R R RIEIER TR R

3MSL:
BREFIRRTS IPC/JEDEC J-STD-020 HYITZED LA T HEITHE.
EmAINT - 8%  EmKERAISE IPC/JEDEC J-STD-033 1T,

* Green (RoHS & no CI/Br):

HYCONE it & #Green Product, fF&RoHS {EH LR ERFHRE (Br<900ppm or Cl<900ppm or
(Br+Cl)<1500ppm)
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7. FHIRRIYEH
7.1. LQFP48 #E

HERMZRIBE--- LQFP 7X7 48L EEfi/: mm

36

I
IR

25

L

]
o
Ul GAGE PLAME: 2
J'r \ll 5] SEATING PLAMNE "—
< 2

: :
SYMBOLS | MIN. | NOM. | MAX.
A — — | 1.60
Al 005 | —— | 0.15
A2 1.35 | 1.40 | 1.45
b 017 | 0.22 | 027
000 | —— | 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
0 o | 35 | 7
Note:

(DFTBR Y123 JEDEC Kifif MS-026.
() BIEERRBERIE.
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7.2. QFN33 %M

HRMNMZRTBE--- QFN 5X5 33 EEfi: mm

PIN33=VSS
D —— —D2——>
25 32
/ 241 ] ]
PIN 1—
MARK ] [ ]
] [
i ] [ fun
] [
] [
] [
17 [ ] [ |8
, OO0 M monnm]
16 9
<Al e e 4[3# 4 <
—»| |€—A3 L
<7A4>
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 0.25 0.30
5.00 BSC
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: P R ~T#i%£:% JEDEC A4f MO-220.
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7.3. Land Pattern Design Recommendations

Unit: mm
~ 3.20 ———— ™ S
] ]
3.20
5.70 4.10 .
] ]
[ ] [ ]
] ]
I — oas |
NIRRT,
0.80
A4 4L
- - JL
0.50 0.25
Note:
Publication IPC-7351 is recommended for alternate designs
Unit : mm

http://www.hycontek.com/attachments/MSP/OJTI-HM-2013-002.pdf
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7.4. TSSOP28 f#E

Package Outline Drawing--- TSSOP 28

Unit: mm

28

[T A T

15

E1

2l

: .
< I"-‘ J"' 1 — 5 GAUGE PLANE
2 ;} 5 SEATING PLANE
L1
SYMBOLS MIN. NOM. MAX.
A — - 1.20
AT 0.C0 - 0.15
AZ 0.80 1.00 1.05
b 0.19 - 0.30
D 9.60 9.70 9.80
E1 4.30 4.40 4.50
E 6.40 BSC
[e] 0.65 BSC
L1 1.00 REF
L 0.45 0.60 0.75
S C.20 - -
) 0 - g
Note:

1. All dimensions refer to JEDEC OUTLINE MO-153.
2. Do not include Mold Flash or Protrusions
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7.5. Tape & Reel Information---TSSOP28(173mil)
Unit : mm

1. Reel Dimensions

w1

2. Carrier Tape Dimensions

LL \ \‘
= |
\ ”
/ T
e p1- A0 Koﬁ N
| I
~—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 | +6/-3 +0.10 | £0.10 +0.10 | £0.10

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

boooooooo|
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8. 2

RCEX

Major differences are stated thereinafter:
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Version | Page Summary of Changes Date
VO1 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 iﬁéﬁ*ﬁﬁﬁﬁmﬁ 2014/03/14
V07 ALL (1) PTA4.0 fZEzk 2014/05/05
(Q)JFEA OPO HyFH i ErL. i OPO
(3)#fir OPO1 Eil OPO2 4 OPOD1 Ei2 OPOD2 #firisiit
(3)FEE B ZR AL R
V08 ALL DAC = 1F 4% 5 8-bit Resistance Ladders 2015/06/09
ALL HSXT SMESRE Zas & 1 i = & £y 16MHz
CH4.5 REFOI ¥ 1F & REFO_I
CH4.6 ADC 486 Ay OPO & 1F 5 OPOI, REFO & 1F 5 REFO_|
CH4.7 OPAMP #gt% OPNSI[3]5 [F k& OPOI, OPNS[4]% IF £ OPO,
R2ROP gy 5l (& 1F, REFO HIF & REFO_|
CH4.8 8-bit Resistance Ladders #gp&iig AlmAy REFO 5 1F & REFO |
CH7.3 REFO Buffer [fy Capacitor Loading J& A B {7 i 7lt B pF 5 1F &
nF, 3 H ¥k Min #{g 22nF
V09 ALL it HY16F184 TSSOP28 w &1L IC EHEEpIfr E#1 &40 | 2016/04/18
G
P23 Bt EEESE R IEHIER A S &
P44 EIFETEE:N Green (RoHS & no CI/Br)#fiit
P48 fH78 QFN33 Land pattern &i
V10 P4 HIFmiSHNE RC 5iF aﬁﬁ%ﬁ’fﬁzmé 10MHz, N2 RC K | 2016/05/24
REEEERIEE 33KHz
P31 FEREERTIRE M HSRC 20MHz 3E]E, HSRC RS ZBIERMS
10MHz, {E1F LSRC 453k %3 33kHz
P52 #FR HSRC 20MHz SEISERIEIE, HSRC RS ZIBIERMD
10MHz
V11 All TERENS Preliminary &7, 2017/03/14
All & CH1 1. [FiE ADC ERE 5iE 350KSPS {Z1EA 10Ksps.
2. FEigit 64Kb Flash ROM/8Kb SRAM {Z1E%A 64KB Flash
ROM/8KB SRAM
3. Ni2 LSRC KR EB2ERKZE 35KHz
CH4.4 fE1E Charge Pump FIFFIER BRI, IZ1E LSRC $E8RS
35kHz
CH4.5 EIEERR MBI E
CH4.8 DABIT FRisfgiiiA 1/256, E1FEiiAL 0/256 FRIEE—E,
KL XA HE.
CH5.2 TSPREEN 5.2, HY16F18 RIIE TSR, HY16F18 Ry FEAIER
IERSEISZEN CH1 FFe iy,
CH7.1 fEC] Sleep INFEERTT SR A2 AIER R
CH7.2 1./7 HAO 2M/4M/10M Before Trim E& After Trim I\ $E3R(E

2{Z1F LSRC RAI\$B3R %5 35KHz, RE(ERH-20%
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CH7.3 {1F REFO Operation Current Typ.=20uA
CH7.5 ADC ENOB Table Z&£7£ Gain=4 {Z§3, Vin=135mV B FA
270mV
CH7.6 {Z1F ADC Management system FYFRIENSIE I
CH7.8 {E1E RLADDER {8, 13800 = T BR
CH7.10 1270 VREF (Reference Voltage) =T RfE
CH7.2 (ENEZRIFIERIER(HAO £ LPO)
CH4.14 {Z1E SPI #B4&E
CHS5 B RHEIE RS
CH5.3 VDD18 LDO (Capacitor Loading) S A{BE 1uF
V12 All 1. 8k PT3.2/PT3.3 lIiZAY GPIO $#2FIhEE, % RIREE 2017/10/12

AIO4/AIOS5 ¥BLtIHAE

2. FTIBEEN GPIO E284FF

3. {E0Y 8-bit Resistance Ladder #3S BB NE 2 1R1% R 8
4. ADC #BERE (ADCLK &2 ADCK)
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