DataSheet

)

ZML165N20A % 32 fiz ARM® Cortex®-M0 Jy 4
B, XFEZUOTR, R—AERREGESLHES . 1
BUS T HREERR 24 fLmTtERE 2 EiE S-A BB He AR
(ADC). 32 fiz ARM® Cortex®-MO kbFE2% . %3 4F it
N5 AR B A AR EL R, MR RS O R
£ RG. ZML165 1 4~ 16 LB ER 4. 1 4> 32
PIEH R 2% 3 NEAERZF. 1 N E% PWM g i
o, B ESPREREEE R 14 UART 210, 14 12C
FOR A SPI#:0. BRILZ AL, ABIEH — 24 fif
S-A BB, AP E M, B8
EE S ST E, SRR EE SR

s i A5 TAEHE A 3.0V ~ 5.5V, TAER &5
-40 °C ~ +85°C . Z M4 s TAEBL AR T HE ML 1)
BR.

b 3 % il

HLF A

WA AR A
IR S

B R AS
&%

ZLG HiniRleEf

ZML165N20A

BRREAESLELR (TXFXR)

DS01010600 1.1.00 Date:2020/09/02

PR

o W5 ARY: mtERLH ARM® Cortex®-MO NN
(17 32 o7 ks il 2% 5

o fPfifd: ik 32K FATMIINAFFR T A7t 45 =ik 4K
T SRAM;

o I, AL MIEYSEETBE: 3.0V ~ 5.5V fitH I H /I H
47 (POR/PDR). Al 4afe da & & (PVD); 4b
i 2~24MHz Sl SRR A IR )RR
48MHz =il R 2% Wk 40KHZz (KR & &% PLL
X FF CPU =i 1T £ 48MHz;

o {KINFE: MEAR. (EHUAAHLEN;

o 14~ 24 frmhs BEREU RS, 2 DN NIRIE,
IR EIEa MW Rlib R F AN

o . 50Hz/60Hz T #wifil;

o HAHYFHIRLZ MG, mIENHEBUHIE;

o 23k 9 N ER S,

o ik 3Nl EE, 1/ UART #11, 14 12C £
M, —A> SPI#M;

e 96 HLHYE FiE— ID (UID);

o X QFN20 %%,

HER
ol REERE ESE]
ZML165N20A | -40°C ~ +85°C | QFN20
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HERAESAENR (ZXHAX) DataSheet
BT &
2 H3 [Sp-
1.0.00 2020/03/03 B SCRY;
1.0.01 2020/03/31 (ENESE NG
1.0.02 2020/04/20 {EIEFR 7 E iR
1.1.00 2020/12/02 1B ST AR 5
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ZML165N20A

HERAESAENR (ZXHAX) DataSheet
B3

1 A . o o e e e e e 1
11 FPEEHEIR . 1
1.2 PR 1

1.3 WG E . 2
130 BURSTEET . . e 2

1.3.2 ATTEE . e 3

2 Bl BITIBE. . . . e e 5
2.0 BIIAME . 5
2.2 BIUHULE e 5
= ¥ 8
3 AXTERKEUEM . . . . 8
3.2 EMC M . o 9
33 WREBE . . 10
34 REE . 13
340 BRI . . 13

342 WBIHUE . .. 13

343 BAUHRZR . 13

344 BEEEE 13

345 SBIBEINEEIE . . 14

346 HBEETTE 14

347 EWIEEENIE . 14

3.5 ARG e, 15
3510 BATAESAE 15

3.5.2 EEAEB I TAERM 15

3.5.3  WIREMAEIESEIBEERE L 15

3.5.4  AMEEHERIEERVE o 16

3.5.5  WEREHAREEREVE 18

3.5.6 AERMERMEYE . . 19
357 WO BGIEERIE 20

3.5.8 NRST SIBMRE . . . L 23

3.5.9 TIMERBEFE 24

3510 BIETEIT © L 24
3511 126 ADC HEIE © . . 29
3.5.12 24 K ADC BEIE © . . 32

3513 EUEEHEYE . . L 34
v == - 36
C =2 - 37
6 BRI . . . L L e 39
6.1 B e 39
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ZML165N20A

HERAESAENR (ZXHAX) DataSheet
A = = Al
B A R . . . e A2
84 THHESIBHI . . . 42
8.2 WBHUEEZL . . . 42
8.3 [HNRMHEESHMILE . . . . . 42
O BT, . . .. A4
T A5
T 2 A7
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ZML165N20A

HERAESAENR (ZXHAX) DataSheet

1 =mENT
1.1 @R

ZML165N20A X H 32 £z ARM® Cortex®-M0 NNH%, CFEZIRITR, 2R BREIRAE S . 3
O AR 24 kb2 EiE S-A BB gs (ADC). 32 fii ARM® Cortex®-MO 4bFE# . %8s F Bt 541
PIRS SAL RS EL R, MR A AR IR R E R Y. AR EE 1 12 f289 ADCL 1 ANEEERs. 1> 16 fif
WA ER 2. 1A 32 FE SR 8%, 34N 16 AL EAER 25, 1 A 16 frE e 8% . S FrErBERE . 1
AN 12C M. 1A SPHEEIAT 1 4> UART 11,

BRItz Ah, AR —A 24 £ S-A RIBECE WS, 04 P9I 2500 i NI IE . BRIV N B IS (5 5 4 2 n] A
B E, SR shASTEEESHA.

AFE A RPN TAEHRE AN 3.0V ~ 5.5V, TAEREVEREN-40°C ~ +85°C. A4 L TAER X RAE(R T FERN
FHHIESR

AP iRt QFN20 320, NS T RS T AN B 4

1.2 PRt

o WiZ5 A%
— 32 fir ARM® Cortex®-M0 4bFE 28 N 1%
— i LAEAER AT I 48MHz
— feA A 32 B aeis et
o fFf##E
— ik 32K FATHINAERE T A7 it 2
- A 4K FHi ) SRAM
o AL
— AN S AL
- BHEL
- BUELL
- BITHELL
- RIhFEE AL
o KHEAIM PVD
— 8 ZEA I FL T PR AT
— AR B R RO E
A 0 R 5 B
- 3.0V~ 55V i
— AN 2 ~ 24MHz i SRR B
— itk 40KHz I IR 7 2%
IR Ih#E
— BEAR. FHURRFHLE
1A 12 PR A, 1uS B a] (215 5 Mg IEIE)
— HHyEHE: 0 ~ Vppa
14N 24 7 S-A B, H R T 1280Hz (2 AN 4 N\ JliE)
- H¥EE: +0.5VREF/PGA
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ZML165N20A

HERAESAENR (ZXHAX) DataSheet

- B RUFH 50Hz/60Hz T A5
— B 1/2/64/128 Tkt 25
— ik 210Mohm #iABEHT (PGA=1, 2), 39 Mohm % AH#T (PGA=64, 128)
- LRFTAE. RHRAR S
1 AN
5 ifiE DMA 51 28
— XHEHIAME: Timer. UART. 12C. SPI #1112 fiz ADC
o %3k 10 MY 1/0 i
— FTA 11O 11 A] ABAZ 2 4138 v
o AR
- BT (SWD)
o ik 9 NEN 2R
- 1/M16 47 4 @i S gEhl e n 85, A 3 Ml PWM firt, PLUKRBEDX AR ORI 2UE 1 Thigg
- 1/M16 AR 2R A 1 AN 32 A2, A Mk 3 M AR L, rTHT IR #&H f#6g
— 316 fisEh 4
- 2B TR 2 ST RIS DAL
— RGN AER 38 24 A7 H AR
o ik 3 AHfEEN
- 1/ UART #11
-1/ 1PC N
- 14 SPI 0
e 96 i[5 FifE— ID (UID)
o X QFN20 2%

E:
ALAETAESWGITHE SF BOIRAEE., HAREGKESGEMESL, F5AEKESREFN,
H % Cortex®-M0O #-Sty4a %12 &, 5 F {Cortex®-MO HAXEE F#).

1.3 THER

1.3.1 H#&i%AA
A& 2: ZML1B5N20A 7= i ) RE AN S5 i B
EREs
ZML165N20A
BN
NAF - K 15 32
SRAM - K F#7i 4
JHH H 1 (16bit) 1
X I B 1 (32bit) 1
HH‘ (=}
E I 2% g 3
[ 1
UART 1
R I2C 1
SPI 1
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ZML165N20A
HERABESAETH (DXFX)
RS ZML165N20A
SHEEN
GPIO & [ 10
GHIEFD
12 Kz [F26 ADC 1
CHEIEHD 5 channels
RIE 1
24 i 2-AADC 1
GaiEFD 2 channels
i PGA o 1,2,64,128
(24 £ ADC % NiBiE ¥ 35)
CPU #ig 48 MHz
TAERE 3.0V ~ 5.5V
TAERE -40°C ~ +85°C
4 QFN20
1.3.2 JTHER
ZML165N20A 11557 i 1 545 B ILER 3R
%3 kmE
THERE
FEmiE )3 HE (V) o) ESECSIT5: A3 MPQ MoQ MSL
TRAY £
ZML165N20A MO 3.0~55V | -40~+85 QFN20 490 4900 3
(/)

DataSheet

N

b

Zo P ) i 2 40 T TR s o
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ZML165N20A

HERAESAENR (ZXHAX) DataSheet

6

19a]
Z
N
[«
>

mhg: ZLG TT T
M NeU BEE,
L: AR5 A: -40°C~+85°C
B: -40°C~+105°C

AR
FERIME: 0. EoAR SN

1: ADC 20 : 20Pin

2: USB 32: 32Pin
Flasha&E: QRINXF) EJE=3itH
5: 32K T: TSSOP
6: 64K P: LQFP
7: 128K N: QFN

1. ZML165N20A Bl =4y
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ZML165N20A

HERAESAENR (ZXHAX) DataSheet
2 5|pThRE
21 SlE9H

A7 A QFN20 B

= =
Py TR 0 <
2 £ 9 £ K
16,“ 1652 ;\66} ;,’\; ~ B
ANP1[ 1 ~ ~ < 15 | PAO
AINN1| o ° 14{__| VDDA
AINN2[ 33 QFN20 13| NRST1
AINP2 | 4 12| PD1/OSC_OUT
PA13 | 5 11{__| PDO/OSC_IN
© ~ © o 2
L P P NG
T 23382 O
E o o o 8
>
& 2. QFN20 3|9 %
A3
2.2 S|BEAR
= 4 5| HHE XL
T amew | xmo | "0 aye A3 SR T WS B
Yihg B (2)
24 fii. ADC
1 AINP1 | FT FRALEIE 1 - -
F 1E iy
24 £ ADC
2 AINN1 | FT FRALEIE 1 - -
1) 471 it
24 K. ADC
3 AINN2 | FT HHLEIE 2 - -
47 Bty
24 7. ADC
4 AINP2 | FT FERLETE 2 - -
) 1E i
SWDIO/MCO/TIM1_CH2/
5 PA13 110 FT PA13 -
TIM1_BKIN
6 PA14 110 FT PA14 SWDCLK/SPI1_NSS -
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ZML165N20A
HERAESAENR (ZXHAX) DataSheet
B amem xmo | Y0 o TS Wz
Yy B (2)
SPI1_SCK/TIM2_CH2/
7 PB3 110 TC PB3 UART1_TX/TIM2_CH3/ ADC1_VIN[10]
TIM1_CH1/TIM2_CH1
SPI1_MISO/TIM3_CH1/
8 PB4 I/0 TC PB4 UART1_RX/TIM1_CH2/ ADC1_VIN[11]
TIM2_CH2
SPI1_MOSI/TIM3_CH2/
9 PB5(3) I/0 FT PB5 TIM16_BKIN/MCO/ -
TIM1_CH3/TIM2_CH3
10 VDDIO S - VDDIO - -
11 PD0/OSC_IN I/0 FT PDO 12C1_SDA OSC_IN
12 | PD1/0OSC_OUT 1/0 FT PD1 12C1_SCL OSC_OuUT
13 NRST 110 FT NRST - -
14 VDDA S - VDDA - -
TIM2_CH1_ETR/
15 PAO I/0 TC PAO ADC1_VIN[O]
TIM2_CH3/COMP1_OUT
SPI1_NSS/TIM1_BKIN/ ADC1_VIN[4)/
16 PA4 110 TC PA4
TIM14_CH1/12C1_SDA COMP1_INP[3]
TIM2_CH1_ETR/
ADC1_VIN[5)/
17 PA5 I/O TC PA5 SPI1_SCK/TIM1_ETR/
- - COMP1_INM[O]
12C1_SCL/TIM1_CH3N
PR 2% 1
18 VOuT S ; i ; ;
H
24 7. ADC
19 VREFIN [ - AN v - -
A
20 VSSA S - VSSA - -
21 VSS S - VSS - -
1. 1=%iN, O=#%it, S=mE, HZ=rmEH
2. FT: &2 5V, ##i A\ VDD M 5V Z 855
TC: 54 10, $AfE 5B VDD Ak
< 5: PA i 1 ZhRE R FH AFO-AF7
Pin
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
TIM2_CH1
PAO - - - TIM2_CH3 - - COMP1_OUT]
_ETR
PA4 | SPI1_NSS - - TIM1_BKIN | TIM14_CH1| 12C1_SDA - -

ZLG
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ZML165N20A

Zn0 468 A

HERAESLENR (TAHFX) DataSheet
Pin
AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
TIM2_CH1
PA5 SPI1_SCK - TIM1_ETR - 2C1_SCL | TIM1_CH3N -
_ETR
PA13 SWDIO - - - - MCO TIM1_CH2 | TIM1_BKIN
PA14 | SWDCLK - - SPI1_NSS - - - -
7% 6: PB ¥ 1 IhRe 2 H AFO-AF7
Pin
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
PB3 | SPI1_SCK - TIM2_CH2 UART1_TX | TIM2_CH3 - TIM1_CH1 | TIM2_CH1
PB4 | SPI1_MISO| TIM3_CH1 - UART1_RX - - TIM1_CH2 | TIM2_CH2
PB5 | SPI1_MOSI| TIM3_CH2 | TIM16_BKIN MCO - - TIM1_CH3 | TIM2_CH3
#* 7. PD ui I ThEe E ] AFO-AF7
Pin
AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Name
PDO - 12C1_SDA - - - - - -
PD1 - I12C1_SCL - - - - - -

ZLG
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ZML165N20A

HERAESAENR (ZXHAX) DataSheet

3 HBSHM

3.1 BExmABEME

IAE S LB R “ At B RBUEE” SIR (R 8. R 9. R 10) Hea g, whka FEERFRA
PEHLBIIR . X HUGR G R R B KB, JE AN ERAESL SR AF N 8 AF I DD REMERAE IO R . SO AR E B K
2T T Mg i SR

*® 8 HURRHE

i Ei::p% B/ME BARE B
Voo - Vss AR AL HUE (B4 Vopa HT Vesa) ™ -0.3 5.5
Vi 15 5V 25215 | BB E 2 ©) Vss - 0.3 55 \Y
FEHEEIH AR E @ Vss - 0.3 Voo
| & Vopx| N[ v 5] 2 T o P 2 50 v
[Vssx — Vssl AN e b 5 I T ) e 2 50

1. BT IR (Vop, Vopa) A3 (Vss, Vssa) 51 ZTG 2835 2 Ah R Se vy el N IO L R 4 E
2. WATIRLEAE Vin FIBORME .. A RAVFIIRIEANBIMERERE, ST &,

3. VDD =3.3V,
£ 9: HLUREE

e iR BRE | B

Ivoo 233 Vop/Vopa FLIEZR IS B (R HLR) ) 120
lvss 43t Ves HiZRRE IR (R B3 120 A

| AT /O Fngz il 5] k% E FR IR 20

° P22 1O sl 31 AL o b gt 18
Iingcpiny @@ NRST 5| JHFE N H 7R +5 mA
Iingeiny @@ | HSE 15 OSC_IN 5|1 LSE ff] OSC_IN 51 I f#53% N HLiE 5 mA
Iingcpiny @@ HoAh 5] B E N B @ 15 mA
2 Iingceiny @ FTE 11O Azl 51 L SiE N iR © +25 mA

1. ERVFIIVEE A, FrA Y (Voo Vopa) FIHEEHE (Vssy Vssa) T1 I 506G 42 4 B S HLUE o

2. PEHH AL UL A TE 1O AR 51 . St B E AN REAES T w9 I LQFP 261
PN 2 FEL U 5 | B ] VR

3. IAHEN L= T AF (Rt fe -

4. VN > Vopa I, S EIEFREANHN 2 Vin < Vss I, 274 RFEA BT AMFEH Ingein) -

5. HEZANMNFIRAFAEEN BT, Shngeiny BTEOMESE T IERVEN B EEN TR (BRI 1)
#iXHEZ A

ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.
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ZML165N20A

HERAESAENR (ZXHAX) DataSheet

# 10: TR

s R BAE BAL
Tste ARV -45 ~ +150 °C
T, KL EE 125 °C
3.2 EMC %4
TR I 3K 7 7 it P 255 DA B e A 1R AT X
IheEtE EMS (EB REBURME)

AT AR R B R (B 1/O S D INER 2 A LED), RS S gl 2 Fh e fg T30 B2 A R,
LED [NERFE7R T 45 R4
o i FL (ESD)(IE B F AN 7 BCHR ) BN BC F BT 1 5 B B P= AR Thas e iR . XN TF A IEC1000-
4-2 bRt
e FTB: £ Vpp Al Vgs iEid—4~ 100 pF F HL 2 it il — A A% He R A ik v - (O [0 A s ) ) EL 372 2E Thifg
PR . XANIAST & IEC1000-4-4 Frifko
T E AL AT DME RGeS R H R
MARSE BT TR X TN HZEIC T E LH EMS 285 A1 R HE4T I

# 11: EMS ik
s 2% A LR
fE Vpp Fl Vgs il it 100pF Vpp=3.3V,Ta=+25°C,
Verr FIRATME . FEhaEs fuok=48MHz. 74 2A
DRI A Bk A P T AR R IEC1000-4-4

W R ARG LUEE So kR S AY (o] RE

7SR RIAT EMC (PR AIGEIL, & UM (R PR SR BEA AT I . WAATE RERO A, B0 EMC YR S5 7 B
FERILEL R (B R B A

B, HUUT PO H AT EMC (AL, 6475 EMC 4 % HIAENA.

TS

P R URRE P B S R B R

o R IR T A
o EANGERL
o SEHEMUIRBERR (1125 7 2 )

ERTAY G
R 3 WL 2R 2 (R SRR T SO IR) . 77 LU A T 848 NRST 51 A —ME ¥ 5 8 4 5
B E BN —ANRRSE 1 B IS B T T L

FEEAT ESD MRS, AT DA H T EER 0 B BN AR S 1 b, S N B AR st Ty, AR 7

ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.
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ZML165N20A

HERAESAENR (ZXHAX) DataSheet

FEIN s AR 1A A AN AT R R R

HxtmAE (BSEURE)
BT SARFERGIIR (ESD, LU), A APREE ROMELT 7, 005 1 A7 518 DA DA s e e e T 1

FRER IR (ESD)

RO, (— N 1E B BK AR I TR B — Fb b i — AN G Bk ) 0 B A RE ST B, BRSNS
AL S I H A (3 A x(n+1) RS . XA TF & JESD22-A114/C101 Frf.

Y ]

NT VR RE, T EAE 6 MM BT 2 AN HE AN ER SRR B .

o RIS, SRAGEIEARER A pE A
o FERENMEAL i tH AT ECE A 1/O 51 By E A AT

KA & EIAJJESD78A £ A L B A B b if o

% 12: ESD

=) ¥ %4 BAE XA
X i Ta =+25°C, #i&
VESD(HBM) R R R 6000
JESD22-A114 v
N S~ Ta =+25°C, &
VEesp(com) FrH S (R ABED 500
JESD22-C101
Ta = +25°C, 54
ILu #rA#24135 (Latch-up current) 200 mA

JESD78A

3.3 DIESH

HUEFEE Z SRR R SRS 4RFr, RUESHRMPF RO TR SR, 1O AR . 7 M
BAFRCE . TARSZE. 1O MBI SR . P EAF s B AL B DL AT S 5S

AFTHR G WA IS AT U AR B, AR SAT — B R R A .

RAKHRIEFE
AR HI B AL T 51 5 A
o FTANINO 5 HE AL TR, FHEER — AP E—Vpp B Vss(L11#K).
o FITAHMAMEHAL T RS, BRIEREA UL .
o [NAFAFAE B 1017 I B 1A) I BE 3] fyoiw HIBER (0 ~ 24 MHz I} 0 DNEF I, 24 ~ 48 MHz Iy 1 4%
GGIEE B
o RATIHINAET IH . UIF B IMERT: froikt = frolke

Er ARSI R L AR R B AT F B RS M AT IR E .

ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.
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ZML165N20A

HERAESAENR (ZXHAX) DataSheet

2R A3 AR LB 1 g R 55 K AL T E ()

=AE
i 5% - Hfr
Ta=25°C
oo AU T AR LA S HEN PR 6 A
FEBLBER LR STHRHEA R 04
1. B KMEARTE Ta = 25°C FiliAE5),
2. MZRAIHERH, AL IR 10 RE BRI .
90
80
70
60
50
40
30
20
10~
0-
TA=-40°C TA=25C TA=70°C TA=105°C
—  RpAUBREECR A R LR AE (uA)
& 3. RN T E B B RIHFETE Vop = 3.3V R SIREHIXTEE
90
80
70
60
50
40~
30
20
10
0
TA=-40°C TA=25°C TA=70°C TA=105°C
— AT At LT AE (uA)
4. FHRA TRV B B RHFEE Vop = 3.3V R SIRERIXTEE
ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.
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ZML165N20A

HERAESAENR (ZXHAX) DataSheet

ARV R T
MCU 4+ Nk 14 F:

o FTE N /O Bl AL T AR, FHERER— M EF S H T E—Vpp 58 Vss(TL11E)-
o FTH KNG ERAL T IR ZS, BRAERF AR .
o [NAEAFA B85 o] I TA] T E B froik BIBR (0 ~ 24 MHz I8 0 N5 1, 24 ~ 48 MHz Ity 1 M

5 E).

o IR FER Vpp it i L R 26451 T 3K 17,
o IRATHIIREH B HIFRIMEIT s fecikt = frok/4s froike = frok/2.

Er AR TURI Re L AR R B AT F B RS M AT IR E .

R4 AT IR A, BE A BACRS A NHE Flash HigfT

HAE O
5 £i:37 * fricik Bpr
fEREFTR M RHFTA M
BT hE g 48MH 9. 6.2
op | ZITERATH B z il > mA
AL LR 8MHz 2.21 1.66
1. ﬁﬁﬂﬁ%ﬁ: TA = 25°C. VDD =3.3V Hﬁ{ﬂ!ﬂiﬁ?\%@ﬂo
#* 15: BRI T S R VH AR, B A FACHS N Flash 28 RAM Hig 4T
HWRUE ()
et iR &AM fricik AT
fEREFTA IR REFTA
iy ; 48MH 6.44 2.71
oo | TR S z mA
A B 8MHz 1.66 0.95
1. BIBEEAE Ta = 25°C. Vpp = 3.3V Bl 3.
R ESME R REFE
B AN THFES TR 16,MCU [ TAES AT
o AT /O BIM#E AL TR AR, HERER—NEES P E—Vpp 8t Vs (L1 #K).
o FTA AN ERAL T I APIRAS, FRAERR A
o 25t B EUE Rl i I L L E AR T AR
— KR FTA MR g
— R — I
o IAETIR AN Vpp HLH ML SK AR5 T3 17
F*16: WEAMER BT D
25 °C Bt gt X 25 °C Hf i
WESME B:-Xiva NES R Hfr
Bt RhsE
HIVEN 217 SPI 7.92
AHB GPIOD 0.75 uA/MHz APB2 TIM1 17.04 uA/MHz
GPIOC 0.58 ADC 1.54

ZLG
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ZML165N20A

B RAESAESH (2XRFRXR) DataSheet
25 °C I pfy g . 25 °C H i
NES i1 2 NES Ay
Rh¥e RTh#E
GPIOB 0.71 SYSCFG 0.37
APB2
GPIOA 0.71 UART 5.38
AHB
CRC 1.00 UAMH PWR 0.79 UAMH
DMA 4.38 12C 9.58
APB1
PWM 1.75 WWDG 5.96
APB2
TIM17 3.29 TIM3 8.83
TIM16 3.17 TIM2 0.50
APB2 TIM14 3.17 uA/MHz APB1 uA/MHz
COMP 0.58

1. ok = 48MHz, fapst = fucik/2, faps2 = frok, FEAMSME TS RECHERIME -

3.4 WRAFH

FrRARFE RV, T R L Ves AHEHES

3.41 E/IMERKE
SRR I, S NR R KRB AR FREEE BE Ta = 25°C, Vpp = 3.3V FHUTHIME.

3.4.2 HBKE
BRARRF U], SLRELE AL T Ta = 25°C M1 Vpp = 3.3V XEEHR M T it SR & M.

3.4.3 AL
ERARRE A UL, R i 2 OOH T it i R 2 I

3.44 HIiHEER
&5 SH A3 T TR,

— |

5. SIBMEN ALK

ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.
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ZML165N20A
BRBESESAESH (DRFX)

DataSheet

3.45 SIBMNEE
9 N R I SR T T

5

[ 6. 51BN E

346 AR
R ey 2 R

VCAP

VDDIO
VDDIO
Tﬁ 17213

:L /0 s

5x100nF Vss
+1x4.7uF 1/2/3

ey R
B FAAH AR

¥ L
10 (CPU, %1

1
[

VvDDIO

HUF T

] VDDA[] :
10nF _

Lo R

ADC

782609

B 7. HEFR

3.47 HFEHFENE
LR FRL R 07 Y T R

ZLG
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ZML165N20A
HEORAESRERE (TRFE) DataSheet

R A=NISE=]

I DD
Vooio

Vooa

738329

8. EIHFENES &

3.5 TiE%E

3.51 EBERI{EFHE
L AT W TR

Fin=; B &4 B/ME BKE L:-Vive
fheLk N5 AHB I i % 0 48

fecLki W APB1 B £h AR 0 fucik MHz

froike W APB2 IR B 0 freLk
Voo PR TAE & 3.0V 5.5V \Y;

BRI R FER -25 85

T IRIEIR . Ta=85°C® °C
i B i LI HERL @ 25 105

1R Ta B, R Ty AN Tymax (B W1 3.4), W R E R P £d.
2. EBURMZIHRFERAVIRE T, HE Ty NI Tymax(Z WY 3.4), Ta ATLLY JEBIXANEH

3.52 RSB T{ERA
TR BHURLE R TR A R IR
#18: AU RN I TR A

e 2% Py BME | B B
) Vypp ETHHZER S 300 o0 o
vo Voo T HEEE * 300 o .

3.5.3 WS LM FEERERSY
TRAA RIS EOLRIE R 175t FRELE T A Voo GEHLHLIE RIS .

ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.
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ZML165N20A

BERRAESQETR (ZXRHFL) DataSheet
R 19 R B AR L YR AR R
s ¥ FAF BME | BAE | BKE BAr
PLS[3: 0]=0000( FF+#%) 1.82 Y
PLS[3: 0]=0000( F F&7iY) 1.71 v
PLS[3: 0]=0001(_F-F-¥) 2.12 v
PLS[3: 0]=0001(F F&JiY) 2.00 v
PLS[3: 0]=0010( - FF¥) 2.41 v
PLS[3: 0]=0010( F[4#t) 2.30 Y
PLS[3: 0]=0011(_L-7+) 2.71 v
PLS[3: 0]=0011(FF47H) 2.60 Y
PLS[3: 0]=0100( FF+#%) 3.01 Y
- PLS[3: 0]=0100( F F&JiY) 2.90 v
) PLS[3: 0]=0101(_F-FHY) 3.31 v
Vevp o 5 1) e P -
. PLS[3: 0]=0101(F F&Ji%) 3.19 Y
PLS[3: 0]=0110(_LF#) 3.61 \%
PLS[3: 0]=0110( FF&#Y) 3.49 Y
PLS[3: 0]=0111( L-F+i) 3.91 v
PLS[3: 0]=0111(F F&%) 3.79 \Y;
PLS[3: 0]=1000( |- 7+#%) 4.21 Y
PLS[3: 0]=1000( F F&7Y) 4.09 v
PLS[3: 0]=1001(_F-FHY) 4.51 v
PLS[3: 0]=1001(F F&JiY) 4.39 v
PLS[3: 0]=1010(_F-FF¥) 4.81 Y
PLS[3: 0]=1010(F F&Ji%) 4.69 Y
Vovohyst® PVD iR 110 mv
FMEEE BN 1.63(" 1.66 1.68 v
VpoRr,/PDR ;
7 R ETH 1.75 \Y
Veprhys @ PDR iR 90.9 mv
Trstrempo ? SRS [A] 0.61 ms
1. 7 AR B PRIE BN EUE Veor /PR -
2. lmTHRIE, AEA .
E: ARGt RGN E T A AN LE (POR £42) 2| A 7 o A ARSI — 4540908 2o
3.5.4 SMEBRTHhIRAFIE
Sk B SMEBIRH IR = SR SN ER A PR
TR H RS EOR A AN EnE I AR R4S, PRSI R A R R A AR SR A
F 20 EEANE A R
i ¥ M BAME | BBME | BOKE | B
fhse_ext FH P 4t i (D 2 8 24 MHz

ZLG
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ZML165N20A

Zn0 468 A

HERAESLENR (TAHFX) DataSheet
s 2¥ & B/AME | BBME | BRKE | BAL
Vhsen OSC_IN %y X\ 5| & BT B 0.7Vbp Voo v
VhseL OSC_IN i A\ 5| MK~ F i % Vss 0.3Vop
tw(nse) OSC_IN el fi iy g (D 16 s
tr(nse) ticHse) OSC_IN _EFHEF RS a] (9 20

Cin(Hse) OSC_IN f Azt D 5 pF

DuCy nse) il a 45 55 %

I OSC_IN fy A\ I HLit Vss < Vin £ Vpp +1 uA

1. BB RIE, AFEA Il

VHSEH
90%

10%
VHSEL

AN s fHSE_ext |OSC_IN
EREREN

474122

9. SMEREIRET IR A A A B

A —1 RE PR IERR 4 B SESM BT
RSN A (HSE) 21U —4> 8 ~ 24MHz 1) dh .
P G IR A A PR % 2 A . AT TGS NS B ST N R A S 0 SR e AR, il 2R A
VPRI B 4E . ERI R b, R AR AN 67 A8 r 25 00 ZUR AT R M ST IR % 75 10 51, DAY/ N HE O SRS Bl 1
FesE A, 750 AR B I VRAN SR (M. B35, RESE), E G AR A= R .
% 21: HSE R #4stk (W@

e S &AF B/ME uFfE BAE ;¥
fosc_in R A AR 2 8 24 MHz
Rr gL 1000 kQ
o) VLR SR L2 S 0 LA S A
Rs = 300 30 pF
C.® FATREST (Rg)™

ZLG
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ZML165N20A

HERAESAENR (ZXHAX) DataSheet
s ¥ A B/ME HRUE BAE YA
Vpp = 3.3V
l2 HSE 3x) Hiit Vin = Vss 45 mA
30pF 13k
Im IR & (115 A5l 8.5 mA/V
tsu(nse) ® JE B[R] Vpp 2T EN 2 mS

1. IR BRIV S Al AP R IR AR G R 40
2. MEGEIHERH, A,

XFF Crq Al Cro, BV SRR S I 1 de i) (B BAEA)5pF ~ 25pF 2 8] (& L2 8%,
HPOERF A BRI FAARSOEIRES . 8% Cuy M Co B GHFSE. MARIEREIE L Cuy M Crp M H
ITHA S AR BE RS H . fEik$E CLy M1 Clp IF, PCB Al MCU 51 SN A% FEAEN (AT LUK G
5 L PCB AR 4% 10pF fliih).

FHXTEUCH RF HUEAE, A28 R DR G /R IR R 58 T 5 A B B = 2R 1 i) R L R, IXFRERES R =4k
1t AN O B AR R A T AR A . (R, ISR MCU 2 B A 45 (IR A5 PE I, Wit 75 BRI AN
A E Y i

tsucnse) A&ABNESIE], & MWERAHERE HSE FRanill &, B 233052 5E 1 8MHz $R %X B ). X AN HUfE
FEAE—APRE SRR S LI EAF 2, TR AR IR S AR 3 R 1A R AR A A K

R T RS
it
~
N
S cL
FARR TN 0SC_IN & frse
'l "L | 8z M
I L =RE |l
RN H L
7 0SC_ouT
T R s 0SS
cL2

095788

10. {£F 8MHz S&FRVE AN

3.5.5 PIERETEhREFE
T H A R o PR B P R Fh Fh PR 7% 3 P TR R R R 5,

ERPIER (HSI) fR5%2%
* 22: HSI R 8 (V@)

i ¥ %M B/ME HRE BAE Hpr

fusi ks 48 MHz
ACCpg HSI #k % & ks Ta =-40°C~ 105°C -6 6 %
ACChg HSI 1R % a (145 12 Ta=25°C -1 1 %
tsucHsi HSI 435 2% J5 2 ] 10 uS

ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.
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ZML165N20A

HERAESAENR (ZXHAX) DataSheet
ias) s x4 B/ME JRUE BAE AL
Ipb(Hsi HSI #iz % %5 Dy FE 200 A

1. Vpp = 3.3V, Ta =-40°C~ 105°C, FRIARHFHIW.
2. HIHRIE, AR
{RIEAER (LSI) #R5%53%
* 23: LS| Rz asdrtt
s e 20 %M B/ME HAUE BAE i::¥iv5
fisi® LIES 31 40 75 KHz
tsu(LSI)(Z) LS| #&3% 4% )2 Bl 1] 100 uS
loocsy® LS| ¥R 4% Dk 1.1 1.7 uA

1. Vpp = 3.3V, Ta =-40°C~ 85°C, [&AE4: 53Ul .
2. HEZEEHRE, A k.
3. HBHRIE, ANEAFSHFIER .

METhFER A IR O]

RS A ERI (]2 AR A 8MHZ (1) HSI k% 4% (KM R Fy BUIN A5 21 o eI P £ I B0 24 A RO 43R AR

HE I 5 «
o [FHLERAFHUA: IHEhER IR &
o FENRARI: IR bl 20 A\ B MRASE U P 1 FH ) B e
JITA PRI 18] 2 A FHY PS5 P2 3 vl P 7 388 ] AR S AR A5 3

K 24 (R THAFER 2 g ) ]

Ziines ¥ * BAE Hpr
twusteep " A B A o iR i HSI k% && i s g 4.2 us
twustop " AR 2o e HSI % # i e g < 2uS 12 pS

HSI k% ds i B iz < 2pS
twustosy ! AR 2P i X X \ 230 pS
A G PR e BRI 7] < 30pS
1. IS [A) PR 00 B MRS A T 46 28 1 P R e B BB — 2% 48 2
3.5.6 Frfi#sRtFit
NEFFikRE
BrRARRE Y, BT A RS HURAE Ta = - 40°C~ 85°C 133,
* 25: INAFAF il s 1k

Ziae) 2H % B/AME HAUE BRE Bfr
tprog 8 'TE%%%%HTJL [\Eﬂ 6 7.5 HS

ZLG
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ZML165N20A

B RAESAESH (2XRFRXR) DataSheet
s E 28 *4F B/ME HRIE BAE YA
terase T (512K F75) BEFRE ] 4 5 mS

twe A B BRI A 30 40 mS
B 9 mA
Iop PEHL IR Bl 7 mA
BRREE 2 mA

Vprog IR 1.5 \Y

% 26: NAEAFI8 5 fr OB (RAE IR (D@

s ¥ b33 B/ME HAUfE BAE Bpr
Ftn (B5
NEND 20 T
/€13
Ta = 105°C 20
teer | BRI ¥
Ta =25°C 100

1. MZRETVREE M, AEE P,
2. AN AL BN VS N HEAT

3.5.7 1/0 IwO%FE

ERWMAN A S
BrAERE UL, TRINEHSER R 814 M ES R A I 1/0 ki 1 # 2 H % CMOS.
2% 27: 1/0 FasirtE

iac) 28 %M B/ME HAYE BAE Hhr
ViLgeitrir) WK HBE CMOS i [ 0.16Vpp 0.2Vpp Y
ViHgri ) BN e LS R CMOS 3 [ 0.8Vpp 0.84Vpp v
Vg KT B CMOS %11 | 0.33Vpp 0.37Vop v
Vi) i N P L E CMOS 3 [1 0.58Vpp 0.62Vpp \Y
Vhys (i i197) /O it 25 s ik 2 2% el R IR i (1) 1.2 3 3.3 \Y
Vhys i) /O fi it 2 R i i 25 HLUE R 7 (V) 0.5 1.2 1.4 \Y;
Ikg BRI @ +1 LA
Rpy 55 B RS Vin=Vss 28.7 36 47.9 kQ
Rep 55 MRS Vin=Vop 25 31.2 40 kQ
Co 1/0 5 iy Ha 2% 5 pF

1. W R SR IT R H RN s . &R A PP, AFEA ™ il
2. QUERAEAR AR 5] A S ) LR (RE UG FRLO AT RE v T B K AR
3. EFRANN A AP VTt — AN EIE R FBE BRI — AN AT T SCH) PMOS/NMOS s, 124~ PMOS/NMOS
TERETHERAR /N (Z14 10%)-
JiTA 110 i 1 #R /2 CMOS % (A ATFECE), BT IESIE T 2 H0™ K1) CMOS LZ:

ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.
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ZML165N20A

HERAESAENR (ZXHAX) DataSheet

o X T Vig:
— W Vpp &4F [2.50V~ 3.08V]; 1] CMOS #5#4:.
- 5 Vpp &/ T [3.08V~ 3.60V]; % CMOS.

o T V:
— f# [ CMOS #itt.

IR 7

GPI1OGHE H % N/ i o 1) W] LA Wl H 2 3% £20mA HLif

FEFI P LT R, 17O IR 0 SR B 8h Fh R At 3.1 40 Hh M e K

o FTA 1/O i I M\ Vpp E3REUAIHE A AT, n E MCU 7E Vpp BRI f RKIBATHR, ANRERR I 4a 5 fe K
B oo -

o FTA O 3 IRIOEM Vss IR, M1 E MCU 7E Vs LURHIUBORBAT R, FREHE 4
R KAGE luss.

MR E
BRAERRRIVLH, FRAH 1S EU IR ETIE A Vop i R /R 3R TR AR5 2. BT 10 110 i 1
H A2 e 2¥ CMOS 17,
< 28: i R

s ¥, %A% B/ME BAE By
FHREE, 2 8 ANBIMIEREL | CMOS i, lio = +8mA
VoL 0.4 \Y;
KR 2V< Vpp < 5.5V
RS, 2 8 AN SIIFEINS | CMOS i, o = +8mA
VOH VDD'0-4 V
I‘:[:lI Egm 2V< VDD < 5.5V
KSR, 2 8 N5 IEE A Ik lo = +20mA
VoL 0.4 \Y
R 2V< Vpp < 5.5V
W E S, 2 8 AN BIE B lo = +20mA
VOH VDD'0-4 \
HHR 2V< Vpp < 5.5V
MBI 3RS

b N Hi R SRR 0 SORBUEL 7 A AE B 11 MISR 2945 H
FrRARFE R, 2R 2981 H A2 M0 P A IR RE A i B AT AR 8RR IHI A5 21
& 29 Wy NHAgRerE ()

MODEXx[1: 0]
Fiiasy e 20 V3G B/ME BAE Hpr
3] A=A
— CL=50pF,

00 fmax(IO)out AR @ 2 MHz

VDD=2V~5.5V

. it o AT C_=50pF, 125

00 f(10)out ‘ nS

T B TE] Vpp=2V~5.5V

ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.
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ZML165N20A

HERAESAENR (ZXHAX) DataSheet
MODEX[1: 0]
i) 2% A B/ME BAE L: XA
FRCE
. ey AR & T T C_=50pF, 125
00 r(10)ou nS
(e b FH Vpp=2V~5.5V
= CL=50pF,
10 fmax(IO)out AR @ Von=2V5.5V 20 MHz
DD ~Y.
. Linfungei ey M= <] CL=50pF, 25 S
10 f(10)out n
1 N B A Vpp=2V~5.5
. ey IR & T P C_=50pF, 25 S
10 ul n
"o i A Vpp=2V~5.5
C_=30pF,
11 fmax(IO)out %ﬁiﬁ% @ V=2V ~5 5V 50 MHz
DD ~.
C_=50pF,
11 fmax(IO)out E%j(}/'ﬁz @ Vv o\/~5.5V 30 MHz
DD=£V~O.
C_=30pF, 5
11 . nS
. = B | Vpp=2V~5.5V
f(10)out N
T FE ] C.=50pF,
1 8 nS
Vpp=2V~5.5V
C_=30pF,
11 " . 5 nsS
. WHRESETR | Vpp=2V~5.5V
10)out
o ] C.=50pF,
1 8 nS
VDD=2V~5.5V
ahilEyslE
| EXTUEEBIR A 0 o
SRS 5 KPR 381

1. 1/O 3% L (R AT LLiE i MODEX[1: 0] Bl & . &0,

1

2. FORMRAERE 11952 o

ZLG
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ZML165N20A

HERAESAENR (ZXHAX) DataSheet

90% 10%

SRt B
BASOPF  tr (10)out 4— —»i tr(I0)out
|

R ((tr+ t1) <2/3)T, FFEH 522 (45 ~ 55%)
I NS0pFR), 18R R HIAIR

868304

1. NI SRR M RE X

3.5.8 NRST 3|ppisis
NRST 5l i NS CMOS T2, vifEE T — AR Ef B, Rpy.
BRARRERI T, N RA S HUR 1 A ETIRE A Vpp i RS & R 17104 R 55,

% 30: NRST 3| et

viincg 25 M B/ME BRI BAE LA
Vienrst LIP3z = -0.5 0.8 v
Vinrst) NRST % A & HLF L R 2 Vb
NRST Jiti 2 i i 5 4 AL IR
Vhys(NRST) i 0.2Vpp \Y;
i
Rey 55 bR @) Vin = Vss 50 kQ
VnrnrsT) " NRST #i A\ A8 35 ke 300 ns

1. HEHRE, AREA R,
2. bRHEZE BT A — N EIE P HE B A B — AN A IS PMOS 528, X4 PMOS/NMOS F- 5611 H FHAR
N (2115 10%).

ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.
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ZML165N20A

HERAESAENR (ZXHAX) DataSheet
N m ————
AN AL %E@I,x’ Ssal \/bp
V4 N\

’ N
/, \\ 2) Rru
/ \NRSTH — P AL
i J I H L TEPL A —D@—V
: O ]
\ k 0.1pF !
L1 /

\ = = /!

\\ ’,

\\s‘ ”’/

& 12. LAY NRST 3| fRIF

1. BAIRSZ N T Bk a AR AL
2. P AURAE NRST 5] I FLAL REHSAR TR 30 H iU K VipwrsTy BA R, B0 MCU AREFREIE
fir.
3.5.9 TIM ER 2545
TR IS HR BRI
AR M N B I DIRE SR (i th LA JAiZR. SN B PWM farihh) BORFVETVERS, 2 M/N1T 3.6.7.

% 31 TIMx™ 5

sy 2 &1F B/ME BOE Bfp
tres(tim) 5E I 28 53 W (8] 1 trimxcLk
tres(TIM) TE I 5 27 R 1] frimxcLk=48MHz 20.8 nS
CH1 % CH4 (1) 5E i 23 4B 0 frimxcLk
fext MHz
%qliﬁ% frimxcLk=48MHz 0 48
Restim iR 16 /A
LIEPET NERESBIES, 16 £ 1 65536 trimxcL
tcounter
‘H‘ﬁ[%ﬂﬂ‘@#% ,ﬁﬂ fT|MXC|_K48MHZ 0.02085 1633 HS
o 65536 x65536 trimxeLk
tmax_count I KT RER 4L
frimxcLxc48MHz 69.6 S

1. TIMx 2 — MNEHL K, A% TIM1,2,3,14,16,17 .

3.5.10 &EE#ENO

ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.
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ZML165N20A

HERAESAENR (ZXHAX) DataSheet

I’C
FrRARE R, 3R 328 SR I MABEE L, focikr HURM Vpp BEHHEFF &8 AT MRS 2]
12C B/ AARUE 12C @5 L, (BA W FERHI: SDA f1 SCL AN ‘3 M5, HECE NJT IR T, 78
51 HEIAT Vpp 2 18] () PMOS & #5511, {EARIFAE
12C B eMEAIT36 32, A G NS = FHIRE S| 1 (SDA F1 SCL) HIFRHEVENR, S H/MT 3.5.7.
# 32: 12C B FEE

re 2% i 1PC @ g 12c (V@) i
B/ME BRE B/ME BRE
tuseLy) SCL I i [ 47 13 us
tw(scLm) SCL s 4 ey B[] 4.0 0.6 us
tsu(soa) SDA 7 i) 250 100
th(spa) SDA 4l R FF I [A] 0® 0@ 900® .
trspa) tresoL) SDA F1 SCL _FHa] 1000 2.0+0.1C, 300
tispa) ti(soL) SDA 1 SCL F &I ] 300 300
th(sTa) FFUE F5 AR R FF I (] 4.0 0.6
tou(sTa) B IR 2 LI ] 4.7 0.6
tsu(sTo) 15 1 b S At S S P[] 4.0 0.6 us
N 15 12 B TF AR 2 AR A 7 i3
] (B2 25 IA)
Co (35 9SE - SRS e o1 400 400 pF

1. HRTHRIIE, ATEA = .

2. NBEIFRHERL 12C BRI, fecikr LAUKT 3MHz. AIEBIPH B 12C M AIE, feoikr 2
KT 12MHz,

3. WHRAER K SCL S5 MK FE TR (], 0] 5 7538 2 46 S5 A4 1 B R PRAF IR (1]

4. N T SCL FREHAE XM XIE, £ MCU WL ZfRiE SDA {55 L% /> 300nS [HI{-FR A

ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.
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ZML165N20A

HREAESAETH (ZXAKXR) DataSheet
Voo
| ot
4.7KQ
1
vAvAvaAvA {] SDA
12C 2% { 1
WA [:I SCL
H IR %A
iz 1 _ \/
|
| - - tsu(STA) »-—& o6 2% A
SDA W / A o Y
tf(SDA) »« > «tr(soA) » 4 tsu(sDA) | T T e .
‘ T | : : 2 11 4 : HM—N‘ tsu(STASTO)
| ‘ ! !
<—ch(STA) w<—>‘ tw(scm N—‘H—th(SDA) : }
| \ ! ‘ R |
| |
tw(SCKH)a—bf trscy >4 »- < } tf(scK —»—-tsu(STO)

13. I°C B3R AN S8 i3 (D

1. M= A KET CMOS H¥: 0. 3Vpp 0. 7Vbp -

SPI #0454
FrARRE AU, 3R 334 IS BRI L, focLkx PR Vpp LM BT &R 17H9 2R 2.
A et N 2 R ThRE 51 (NSS. SCK. MOSI. MISO) (4R, 2 W/ 3.5.7,

# 33: SPI #5k (D

Zins] 2 &1 &/ME BAE Ay
A 0 36
fsex 1/t SPI i BiAfR MHz
SO TeEe0 . A 0 18
tr(sck) ) o
SPI B % R B[R] figk L %¥: C= 30pF 8 nS
trsck)
tsunss) @ NSS 7 37.1 [a] AT ApcLk ns
th(nss) @ NSS {R¥FI [A] MAE 73 nS
tw @ FHE, fock= 36MHz,
(K SCK & FIEE (B [ P 50 60 ns
twiscry) @ WM ARE = 4
toucs) @ B NGRS (], AR 1 nS
th(si) @ B NORFRIT (], LS 3 nS
ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.
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ZML165N20A

HREAESAETH (ZXAKXR) DataSheet
e 2% A B/ME BXE Bafr
MAE, focik= 36MHz, 0 55
taso)@® HcHh i Uy 1) I (] oSz 4 = 4
MR, feck= 24MHz Atpcik
tais(so) @ B H 2 1 ) MAE 10
tyso) @ et L R 1] ML (eI 2 JR) 25 nS
tymoy) @ HicHfa o A K (] FHEA (T RELIEZR) 3
th(so) @ et R 1 U\’l‘ﬁﬁ (ﬁﬁ%lﬂ/m%)ﬁ) 25
thmo) @ EMR (Rt J5) 4

1. HEEEVHEEH, AEAH .
2. Fo/MEFR RIS RN R, R AE R R IR 0SS 08 (0 B R ]
3.

MBI 5% P K /NI TR, s KA RS JE A 2 BT v BELAS (0 5 K 1)

CPOL =0

CPOL = 1 Y | | | ‘ggj
4

R [ msee) ix

| |
%) MSBit: >< >< 3 W:X >< >< ><LSBit m
ws L
i i l 1 i 1 1 i
cs N N N VRS ) B
& 14. SPI BYFE-MEXF CPHA =0
ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.
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ZML165N20A

HERAESAENR (ZXHAX) DataSheet

A
CPOL=0 v |

CPOL = 1 |

| | | | |
| | | | |
| [ | | I
| | | | |
1 | | | |
| | | | |
| | | | | | |
MOSI . | [ | \ [ o
oty AL M3Bi 1 | ! P ) | ) : ) LSBit
| | | | | | |
NSS - o
| | | | | | |
! ' [ | \ | |
cs | P I I
15. SPI Rt El-MAEF1 CPHA = 1(1)
1. W& S E T CMOS HF: 0.3Vpp 1 0.7Vpp-
ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.
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ZML165N20A

HERAESAENR (ZXHAX) DataSheet
B
NSS #iA -

CPHA =0 Wﬁ /L
CPOL =0 ! __

|
< ! ! ! \
& [ [ | | [ |
x I ! | ! o
S| cPHA =0 m / AN
|
cPOL = 1 N | | ]
| I | I I :
P I | I I |
P I | | I |
CPHA = 1 ¥ ‘ ﬂ | L
|
CPOL =0 I L |
< : | | : I !
& | | | | !
S| cPHA =1 ) ‘ Vi H
@ ] m \—%
cPOL =1 |l ‘ | ! "
| 'tw (SCKH) | ! | tr (SCK)
|
tou(Ml) 4P ltw (sckLy P | * ttsck)
‘ | \ |
| | | B |
MISO #i N LIPSV >< HINEE 6 ~ 1AL N R MIRAL
[ T 1 T
<« th(M>+f |
| - |
MOSI il kg | >< 556 ~1 fi >< i LA
tv(MO) €P th(MO y&p

16. SPI B FE-FE&ERX (D

1. WESKET CMOS H-F: 0.3Vpp A1 0.7Vpp.

3.5.11 12 {iL ADC %i¥
BRARRFAI B, T RINSER MR GR ATHRMF TR fecike FIFM Vppa iSRS 2

% 34: ADC Fiit

Cias) ¥ & B/ME HAUE BAE L 204
Vooa i 3.0V 3.3 5.5V \%
Veer s ES%HE 3.0V Vooa v
fanc ADC I i 151 MHz
fs(?) RAEH A 1 MHz
fapc = 15MHz 823 KHz
frric® BN fh B A
1117 1/fanc
ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.
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HERAESAENR (ZXHAX) DataSheet
s ¥ A B/ME HRIE BKRE Bafr
Van® | HHEEE © 0(Vesn 2 Veer+ v

Vier- EHEHL)
Ran® S N BT Z A1 R 35 kO
Ranc SRFEFF O HLFE 1 kQ
PR A RO LR R PR
Canc? . 10 pF
w
fapc = 15MHz 0.1 16 s
ts® SRS e -

15 239.5 1/fapc

tstas? b R R ] 1 us

L@ SRS AN [R] faoc = 15MHz 1 16.9 us
o (04 SRR i) 15 ~ 253 (CRFf tg+ ) BHIELT 13.5 1/fapc

1. HEGETEIRIE, AEAP TP,
2. HBHRIE, AEEFF.
3. LRI dh T, Vrery W EEZES] Vopar Vrer- £ A EREZS] Vssao

Ts
- R
fapc X Capc x In(2N+2) Ape

Rav <

ERAF (A1) AT € S RISNBILGT, (ERIRERT LN 1/4 LSB. A N = 12875 12 70 %)

% 35: fapc=14MHz i 115 K Ran

Ts(AH) ts(us) BK Ran (k)
1.5 0.1 1.2
7.5 0.5 30
13.5 0.9 57
28.5 1.9 123
41.5 2.76 180
55.5 3.7 240
71.5 4.77 312
239.5 16.0 1050

1. BB RIE, AFEA IR

ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.
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% 36: ADC K/ - RIREGIIR &t (O

s 2H PR BRI BAE® Bhr
ET AR +10 +14
EO iR % froike = 60MHz, +4 +10
EG 1 25 1R fanc = 15MHz,Ran < 10K, +6 +8 LSB
ED oLk Vopa =5V, Ta=25°C +2 +4
EL Uy etk in +4 +6

1. ADC HEERMENBERMNRR: FEE BT AR EREREL NG EEN R B, BN EES
33 R 5 — AN N 51 A TEAE AT R R B . AR T RE 7 AR IR AN FRLTR AR AE B 5 |
JE L, (SIS T8]) 80— B Rt A
U IE R HVE N B, REAL /N 3.5.8F A HK) Iing(PINY Fl ZhnyPiny JEREZ W, HiAeim ADC F
.
2. HZEEEIRE, AEAFEFMHER,
ET = SRR, SePrAIIEABAL 4 ih 26 7] 1 B AR S o
EO = fmFZ iR ZE: 20— IR SLBR L 3N B — IR PR AR AL 380 [B) 10 0 5
EG = MiaiiR 7 : o — IRERAR LN 5 J5 — IR S b 46 A) 1R O 25 o
ED = i gthiR Z: Sebr b gt A ER AR AR 0] i) e KA 5 o
EL = RO 2R MR 72 . AT An] SI2 o i 80 N ity s A S 28 AT 114 850 R AR 5

KL R FFADCE, #e i3
ﬁﬁ::}lm AINXI—‘\ RAMIADMCA(I) 12,{!—1‘
VWY LJ VWY %j@%&
@ Cparasitic®? e
[ canc
7k

17. £/ ADC BRI EREE]

1. HX Ran~ Rapc 1 Capc MEUE, Z L3 36.
2. Cparasitic <78 PCB(5 1441 PCB AiiJaj it & AHK) SIEM FREF AR (KE 7TpF). BUKH Cparasitic 21
AW AR B IRE B, R I8/ fapc o

ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.
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Zn0 468 A

= =3

HERESESHETH (ZXAFXR) DataSheet
PCB #3&iY

R R AL UL T B . B 10 nF RE AU B A (BF I BE), e et &z MCU

VDDA

1uF//10nF

:l VDDA

[

\|‘—e

] Vesa

[

18. B ERIRFSE BIRERLE

3.5.12 24 {ii ADC %54

ADC ThBEiRA

ZML165 & i Wi E IS —AME 5 R 4ERE, MIKZE M N BIEAN —BIREAEZE, ADC XAMM 3-A #HI2:,
T AR e P A JROK 2 45 Y 5B PGA UK, JROKAEEATIE: 1. 2. 64. 128. £ PGA=128 I, 5%/ ¥ nlik
20.7 {7 (TAE4E 5V).

% 37: ADC1 H S i

ZLG

¥ A B/ME HRUE BAE Az
P PANGEERES +0.5VREF/Gain v
N PGA=1,2 AGND-0.1 AVDD+0.1 v
e PA NGNS
EEPETTPN PGA=64,128 AGND+0.75 AVDD-0.75 v
) X PGA=1,2 210 M
E=vie NG
PGA=64,128 29 MQ
IR oA 24 Bits
AD 10 1280 Hz
- P 3: ADC #iti## 10/40Hz T
fe AN A =1
4: ADC i # %4 640/1280Hz
P-P I PGA=128. 10Hz 150 nv
AR B RO PGA=128. 10Hz 20.7(5V)/20.2(3.3V) Bit
T B Gain=128 +15 ppm
RIIRZ Gain=128 1.4 uVv
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HERAESAENR (ZXHAX) DataSheet
2 M B®/ME HRUE BRE B
R RZER Gain=128 20 nv/°C
1 5 iR 22 Gain=128 +0.5 %
WA RS Gain=128 8 ppm/°C
AL AR +3 °C
Th#E ZH RN REFIN 1.5 AVDD AVDD+0.1 Y
Sz VOouT AVDD v
PGA=1. 2 1.6 mA
Th¥E AR PGA=64. 128 2.4 mA
Power down 0.1 1 uA
R BT

ZML165N20A & F i NIBIERE L T 2 B E R, B 5 A T LR Z S HIAE S AINP1. AINN1 B¢
AINP2. AINN2, APl EARESNmEE S, Vb aFasisd], ARG TR,

h 4

Temp
sensor

— >
AINP1 PGA ADC
Input Mux

AINNL

AINN2 —

AINP2 ———————— P

19. EARLHE

mE B

4 ADC BLAUME 55 N LTI P il 2 AL s, AR A NS 5 T0 Rk R B A% IS 75 kAT FA R . 0
WEGIRE AR, fHH ZML165 & F il =15 2 iR B R I ME Ya, 7ERE BIRET, 4 ZML165 &5l &E
B3 IR T ASE Yo, A4 B =Yb* (273.15+A) /Ya-273.15, A £ CHIMEE, HBAIRIKE, Ya £ AR
BERES AR 0IRSAE, Yb & B IR E R A AL .

PGA W AzE

ZML165N20A it PR T — MK RS, RIS ) PGA JUKRSS, FIEARLMEW FEFTR, AT E
JEB B R=450Q, C=18PF SzIlmisiygit. M PGA MUKl RF1, RG, RF2 sEIlfR, W& Gt
25 PGA 415k 1,2,64,128 S5 A IFBORAEE . M G A5 1 A8 A5 2 AR50, RTSUBORES B oClr, DL A Thife,
28 AT 2% PGA I, %\ FLE VO 248 GND+0.75V %] AVDD-0.75V 2 Ji], fEXANEEW, BOKSMEfemE. W
& Buffer 7] LAjg/> ADC Z 43 N BHPUR AT R 2 R 22K, S I R AS 2 55 ) R

ZLG
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AINN O

20. PGA R ZSE AL HIE

EIIRTE

TERC B #5420 10Hz 50 40Hz 1, ADC ¥ 75 47 88 5 22 3 N4 R A Bl 58 A r . 7RG B 4
iy th 1 2y 640Hz BLE 1280Hz ), ADC 4 47 /745 75 22 4 NG A A Be 58 & g 5r, FrATEY)#: PGA i 1)
Ay AR, TR SRR 3 ANEHE 4 AN

3.5.13 LLBERAFE
% 38: Lhiu s
iz B FHBRE B/ME Biiikidl) ] BKE BAL
00 0 mV
. 01 15 mV
HYST IR
10 30 mV
11 90 mV
00 0.091 0.213 0.358 mV
. 01 3.23 7.51 12.08 mV
OFFSET I T
10 9.79 15 20.8 mV
11 34.25 47.4 62.22 mV
00 80 nS
01 51 nS
DELAY(®) FERBIERS
10 26 nS
11 9 nS
00 4.5 uA
01 4.4 UA
1, TAE R
10 4.4 uA
11 4.4 uA
ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.

34/48



ZML165N20A

HERAESAENR (ZXHAX) DataSheet

1. f B 50% S N BHEL A R 22 .
2. BHFERTEME, TR
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FRRAESAETH (TXRFXR)

4 HEIN B

ZML165N20A Tl il #5 ) e/ F 4 L i B A0 A L L I B LB AT SWID iR il 1 F it

W 21,

DataSheet

Par

& ERy, VE

anNoa

VDD_3.3V

VDD_3.3V VDD_3.3V
ZML165N20A R11
VDD_3.3V fok1%
R1 VDD
10K, +1%
1P VADD SWDIO
|
2 oot SWCLK
o 10K, £1%
N R12
ooQ 10K, £1%
& = =
= I DGND XTALIN .
G
f— R20 VDD_3.3V
—
—  sitoke ] R8
10K
| XTALOUT RESETN 3
S rrad s1
2o o
2 22 1 &
i a
& RN ?4 l
L ==

138217

ZLG

& 21. ZML165N20A & /N RSB
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5 TR

* 39: ke

Bk £ 0 (e PN Hht &
0x4800 1000 - OX5FFF FFFF ~ 384 MB Reserved
0x4800 0CO0 - 0x4800 OFFF 1KB GPIOD
0x4800 0800 - 0x4800 OBFF 1KB Reserved
0x4800 0400 - 0x4800 07FF 1KB GPIOB
0x4800 0000 - 0x4800 03FF 1KB GPIOA
0x4002 2400 - 0x47FF FFFF ~ 127 MB Reserved

AHB 0x4002 2000 - 0x4002 23FF 1KB Flash #:[1
0x4002 1400 - 0x4002 1FFF 3 KB Reserved
0x4002 1000 - 0x4002 13FF 1KB RCC
0x4002 0400 - 0x4002 OFFF 3KB Reserved
0x4002 0000 - 0x4002 03FF 1KB DMA
0x4001 4C00 - 0x4001 7FFF 13 KB Reserved
0x4001 4800 - 0x4001 4BFF 1KB TIM17
0x4001 4400 - 0x4001 47FF 1KB TIM16
0x4001 4000 - 0x4001 43FF 1KB TIM14
0x4001 3CO0 - 0x4001 3FFF 1KB COMP
0x4001 3800 - 0x4001 3BFF 1KB UART1

APB2 0x4001 3400 - 0x4001 37FF 1KB DBGMCU
0x4001 3000 - 0x4001 33FF 1KB SPI1
0x4001 2C00 - 0x4001 2FFF 1KB TIM1
0x4001 2800 - 0x4001 2BFF 1KB Reserved
0x4001 2400 - 0x4001 27FF 1KB ADC1
0x4001 0800 - 0x4001 23FF 7 KB Reserved
0x4001 0400 - 0x4001 O7FF 1KB EXTI
0x4001 0000 - 0x4001 03FF 1KB SYSCFG + COMP
0x4000 7400 - 0x4000 FFFF 35 KB Reserved
0x4000 7000 - 0x4000 73FF 1KB PWR
0x4000 6CO0 - 0x4000 6FFF 1KB Reserved
0x4000 6800 - 0x4000 6BFF 1KB Reserved
0x4000 6400 - 0x4000 67FF 1KB Reserved

APB1 0x4000 6000 - 0x4000 63FF 1KB Reserved
0x4000 5C00 - 0x4000 5FFF 1KB Reserved
0x4000 5800 - 0x4000 5BFF 1KB Reserved
0x4000 5400 - 0x4000 57FF 1KB 12C1
0x4000 4800 - 0x4000 4BFF 3 KB Reserved
0x4000 4400 - 0x4000 47FF 1KB Reserved
0x4000 4000 - 0x4000 43FF 1KB Reserved
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B2 R RN p AN B I
0x4000 3C00 - 0x4000 3FFF 1KB Reserved
0x4000 3800 - 0x4000 3BFF 1 KB Reserved
0x4000 3400 - 0x4000 37FF 1 KB Reserved
0x4000 3000 - 0x4000 33FF 1 KB IWDG

APB1 0x4000 2C00 - 0x4000 2FFF 1KB WWDG
0x4000 2800 - 0x4000 2BFF 1KB Reserved
0x4000 0800 - 0x4000 27FF 8 KB Reserved
0x4000 0400 - 0x4000 07FF 1KB TIM3
0x4000 0000 - 0x4000 03FF 1KB TIM2
0x2000 1000 - 0x2FFF FFFF ~ 512 MB Reserved

SRAM 0x2000 0000 - 0x2000 OFFF 4 KB SRAM
Ox1FFF F810 - Ox1FFF FFFF ~2 KB Reserved
0x1FFF F800 - 0Ox1FFF F80F 16 B Option bytes
O0x1FFF F400 - Ox1FFF F7FF 1 KB Sysem memory
0x1FFE 1C00 - Ox1FFF F3FF ~ 256 MB Reserved
0x1FFE 1000 - 0x1FFE 1BFF 3 KB Reserved

Flash 0x1FFE 0200 - Ox1FFE OFFF 3KB Reserved
0x1FFE 0000 - 0Ox1FFE 01FF 0.5 KB Reserved
0x0800 8000 - Ox1FFD FFFF ~ 256 MB Reserved
0x0800 0000 - 0x0800 7FFF 32 KB Main Flash memory
0x0002 0000 - 0x07FF FFFF ~ 128 MB Reserved
0x0000 0000 - 0x0001 FFFF 128KB Reserved

ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.
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6 FRFM
6.1 FREHY
D \b — K=
_ JUuJuuy
O\ LASER MARK 4\
PIN 1 I.D. ) 4 ]
H —
i, ]
T %Ag o~ A -
=i S
D2
i, ]
s TOPVEW o - [B[010m
TN BOTTOM VIEW
/ \
e /oo
~—7 sibE ViEW L{]0.08]
%)
<C
< — ~—
<C
L]
!
DETAIL A

22. QFN20 s T 5| &t LM

1. AR IR EL B 2]
2. RAF ik,

# 40: QFN20 R~ 1B

s =R
B/ME RAUE BARE
A 0.70 0.75 0.80
A1 0.00 0.02 0.05

ZLG
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.- 2K
B/ME HRUE BAE
A3 0.20REF
b 0.20 0.25 0.30
3.90 4.00 4.10
E 3.90 4.00 4.10
D2 2.50 2.60 2.70
E2 2.50 2.60 2.70
e 0.40 0.50 0.60
H — 0.30REF —
K 0.20 — —
L 0.35 0.40 0.45
R 0.10 — —
ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.
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7 BEER

KA t%E, —4#f 490pcs, —MHFHIEE 10 4.
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04BH A f=12
%El Bet A IR

8 XE/ES
8.1 #FWR5EH

o AFVFAFIRUN T 24

QBT R (2R L)

DataSheet

— PSR, W Cl2, H2S, NH3, S02, H'E NOX
— ERMEIAEE, AR R A

— KN ) L% B AR R PH 3R 5

— AL AR KR IR S I8
o PiibEkvE. Rah. ML

o BEfui k. A DL SRR AR

A

A\

ATTENTION

CONSERVE PRECAUTIONFOR HANDLING
ELECTROSTATIC SENSITIVE DEVICES

8.2

IR FR

o ZAHFIIRAAES Y MSL:3, 1FBEGuas P32, 15 UAE (13 e 7T AE HH A4 e i GRS T I L A

& 23

o WIRIFHE ARSI TE, T BCE AL B AL IR AE
o GYREIN A DR A IR AR R R RO O A, RORERE DA W], EAEM TS, B RN

40°C/<5%RH 37 K;

o WIRZH MM CINEN LB Tk, RS 3 mESREHTHUE, T DURCE 75515 1 48 i L iRt
¥, HE AT RN 125°C27 /i)
o SMT MhZ&id FEr, 7EZAEAIIAEE <30°C/I60%RH 214, Hifk 168 /N 4 58 s [HI A48, 15 0 75 B4 JeE LA
i ) s

o IZAHFAE IR BT R b A ORI LR, 75 AT R B A AR s A 5 5
o X R TIRMES iEH| 2 KiEZ%: IPC/JEDEC J-STD-033C.

8.3 ERFRESEL

1. IHAUAR s C SRodE F T XU L AR 2k [l 7

= M HEHESH

TR ERRE VR B
PR E FiE = WVEIR B ARSI TR] AHIE I e FE RS
it TR it R
6 I
150-200 & 60-120s 3 FE/F max | 260-265 fif 30s min 60-150s 3%
max

ZLG
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°C
260
240
220
200
180
160 -
140,_
Time
24, EFIRE L
% 42: ZEENT
No ies S
1 T1 THHAGR
2 t1 THHAR B IR AR B 1]
3 a FHR R
4 Tp TR
5 tp T VIR P DR B 1)
6 tw o U AT PR AR R (1]
7 b RSB
8 - EV RV €t
E: OHEBETREART 260°C, BAAMATEEMIEER DB,
2. 545

o HUSELIRE 350°C LA (ua 5l G : 270°C)

o BBl 3P

o FENREHIREL: 1Kk
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— —
9 HRHEEH
ERAER
ARG BEH T ZML165N20A HIHF K& it &P IEF K2 Mul, AR YE I~ 48 T8 SO IILE
& BT

AAT IR PR IR S HOEOU, M BOE RO TR AT CFRR “ SO T A FA R i
JUPTEBLEESE R0 A (A T AT 0Py 2 B SR A, BURBOE TR R R R AT
T RS 2P 3 FIPE . B 0ol T AR A B AN T, TR AT L0 2T BT, R 5 47300
TEBURTRAK L, VAP P SR R s SR B T T A AR . B
R
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10 3Ri&

2 ZML165N20A F=FhIBBRERIZNEECE . . . . . 2
3 IR 3
4 BUHITE S o o e 5
5  PAMREINREE T AFO-AFT . . . e 6
6  PBIGIITHEEE I AFO-AFT . . o e 7
7 PDEIZNREE T AFO-AF7 . . . . 7
8  HHIRARME L, 8
9 ERERE 8
10 IRJERRME . L e 9
M EMS Rk . . 9
12 ESD BRIk . . . 10
13 (NSNS N B RN RE @ L 11
14 GEfTREEUN RS TERE, R EEARS NS Flash HHig4T . Lo 12
15 HEARAIEN S U RTE R, HOE LAY NN Flash B0 RAM HigdT ... 12
16 WEAMEIETIEE (O 12
17 B ARG 15
18 EHAHEE I TAESME 15
19 WEREMMEIFEHEBEEE . . .. 16
20 EREANERFHSURPERERTE .. o 16
21 HSE #R¥GAEE M@ 17
22 HSHEGEASE (D@ 18
23 LSHRE#EE () 19
24 RIFERERMIMEEEIT A . L 19
25  AEFEERSHRTE L L e 19
26 NGRS E AR RAE IR (D@ 20
27 WO BRAEENE 20
28 HNHSHLIEERVE . . 21
29 HINEIH S IRERE (O 21
30 NRST GIEEE . . 23
31 TIMXO) B 24
32 RO e 25
33 SPURIE (O 26
34 ADC B . . 29
35  fapc=TAMHZD) IR RAIN - « v v v v e e e e e e e e e e 30
36 ADCHEFE - RRMIMNRZME D@ 31
37 ADCT HAERFME . . e 32
38 AL L e 34
39 TEREBSHE .. e 37
40  QFN20 RFUEH © L . 39
A1 HEBEBEL . . 42
ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.
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42 BEUBENT . 43
ZLG ©2020 Guangzhou ZHIYUAN Micro Electronics Co., Ltd.

46/48



ZML165N20A

HERAESAENR (ZXHAX) DataSheet

1M1 BEkR
1 ZML165N20A BUS 644 . . . o 4
2 QFN20 BIBIZMG . . . o o 5
3 RNV T MY IR VEAELE Vop = 33V I SRR L . . o oo 11
4 EPUEECT BB RVERETE Vop = 3.3V NSRRI . L. 11
5 BB e 13
6 BIBFEINELIE . . . 14
A =y 5=~ 14
8  HRHABIMETTR . . . 15
9 MR BRI TEE .. 17
10 MR 8MHz @ RRIHLAIN FT . . . 18
M ENEHASRETEE S o 23
12 B NRST SUMRIT . . 24
13 1PC BERMPBIEAIE B (D 26
14 SPIFE-MERFICPHA =0 . . . o 27
15 SPIFER-MERFI CPHA =1 28
16 SPIRFFE-EMI (D 29
17 R ADC BRRIGEREIR . L L 31
18 HEEEEFIS T LFEREL . . . 32
19 FERGRIBE . 33
20 PGAJIUKRBRIEAZMIE . . . 34
21 ZML1B5N20A /N RGEHLER . . . o o 36
22  QFN20 SR GILEBEANG . . . 39
23 42
24 MEFEIRFEHIZE . . . 43
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T . EEAEE

Dreans come true with professionalism and dedication.

MBS TFERAT T g
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