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2. EMC & X

2.1. EMC
EMC (electromagnetic compatibility) FERIFEZ, & RGHEEEIER TIERRES (EREA
B, fEIEW IR, MR AT RS ARG A A B B Tmks, A%
P TR I A R

2.2. EMS
EMS (electromagnetic susceptibility) FLRETT 521, J& B & B R Gun e s BTt ag
J1. EMS 2525 = MBS FE LT, FH I EMS 250415 R 15 45 0] FRE RS M H iRk, L T4
RSS2 R R R . (FTLAMR £ 77K electromagnetic susceptibility 15 Ay HL 5
JERE, {H 275 [E 3 “susceptibility” 5 “sensitivity” AN[E],  FAI TR % B R 32 1) o
EMS T E A& Pk BiAs kb B EFT / FTB A RS2k f O ESD, & T o2 28 E7E
ASFRAE F G 15 b AR A S K

2.3. EMI
EMI Celectromagnetic interference) MR, & LAv 2 TPl in J&] Bl 20 58 S i ip
M52 RS EERED oy Jofe 5 R SRR I R 0T, A% 3 R ST BB s Bk L%, 4R
SR SHIE I B A AR

2.4, EMS&EMI iR Fr
£ 21. Bl TR B SRR ERE

P Eiip

IEC61000-4-2 i HL BRI EEES DIl
ISO10605 TEES AW - ER e AT PR A AR TR Ty vk
IEC61000-4-4 FEL PR ik B 2 PPt B EF T K
IEC61967-2 EE RN R A R IR -TEMAN Z 7%
IEC61967-4 LN LR AL T R ST -1Q/150Q B B2 vk
IEC61967-8 £ R HE B ST R S - IR 2R v

IR IEC62132-1 % T MCU ) R4 4% ESD 1 EFT m] LA~ 5 P e i 05 2% . Hop
S AR A, BCD &P a R EkA, E RN
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% 2-2. IEC62132-1 MCU (1)L Bl R & 4%
ER ik

A IR ERKMREEARNEN G, ESDFH I AR 5 F it AT AT 52
HENWKE . fERKME NSRS, SIS RIS, (HERKMEANS
W, 0 A B3 J R R RS

FIKE: ERITENSRREF, SHIBITERAIET, TERKITENL R
C |2z, SHWIEASNEREFERIEEFRS, HEENTTE
(reset), & [ 3 F R IEHRAS

B ERKTREAFIENG, SRR IERIZAT (reset WH
D |HD, RAXNSHIATER LHE, AfRERIERRES, —8edT
latch-upIl % 1 & A

E |MRX: ESDIIBKIHEN, CE@ER T O YEERIIR .
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3. EMS JF3

3.1. EMS H R 52 &

EMS FEGEG ARG EH I ESD FlH P BEAS ik v # EFT/FTB. GD32MCU H)
Datasheet 91 EMC $# - 645 22 45 4% EMS HL R 52 DA Kz 4 06} H S0 it 45 51

& 3-1. EMS S¥(7E datasheet FIEI R

System level ESD (Electrostatic discharge, according to IEC 61000-4-2) and EFT (Electrical
Fast Transient/burst, according to IEC 61000-4-4) testing result is given in the Table 4-12,
Systemn level ESD and EFT characteristics!'l System level ESD is for end-customer

operation, itincludes ESD field events on system level occurin an unprotected area (outside
EPA). System level ESD protection necessary to satisfy higher ESD levels.

Table 4-12. System level ESD and EFT characteristics!?

Symbaol Description Conditions Package Class |Level

Contact / Air mode CD ary

) Voo =33V, To=25°C, BGA1YEG 44
highvoltage stressed AD 15KV

V:s: . f-|:_-{ =600 MHz

an few special 1O CD aky

) IEC 61000-4-2 LOFP176 44
pins AD 15KV

Fasttransienthigh
Voo =33V, Ty=25°C, BGA1TE 4kV 44
voltage burst

Werr ficwe = 600 MHz
stressedon Power
[EC 61000-4-4 LOFP1786 4k 44

and GMD

(1} “alue guaranteed by characterization, not 100% tested in production.

G4 EMS MR H AR /D B2 G0 BRI R I iz T GD32MCU 1 RS & ik, 7
W A LED AT HU/KAT UIHGRAE IE 71247 - @i 0 IEAEIZ AT H) MCU Jitiin R 4t 4%
ESD = EFT, 7ET-4 Ity a] s il 2 480 Wi 15 2 A HOR L (CRGMEDLEND PR 2%
2

Z50 i BUE B 4SS 9 ESD (HBM/CDM) BL A LU. 8574 ESD (HBM/CDM) LA
Lo LU ZAEA BRI, AT BUEEDS FT Il E MCU 5] IIZhEe LA
Rk

3.2. AR4i2% ESD JliA

GD32 4= £%1 MCU ot A7 e it ik, el o Uk 51 B 23 il i pn 4 A~ 45 2% 10 IE/ i He

J, AR AR B s R B B AR IR . Qe m] DU R 34T A B b i 2

FARER X RY MCU BURKS| 1932 ESD SEMa S (it — 5 195 F B3 s %

PRAN IS G AL 2 7 BVT LAJCE VT SI, AL EAER S riES i (VDD A1 GND) 4

Aarra], AN G| R B BAME S . MCU AR iz, AN AT i 5 1 5 2 5 b
9
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v AHIE, AMEERERSELS AL E] N ESD RS E K. FAlTE X MCU 5 R4i4hE 8
FAZE SIS EI I, 41k layout 7E 2815 40 51 BIFE 2 AR I 51 B 28 th 2 32 B TP A X
Ko MCU HoAthi% A 51 H &R G0 H AR A Bl AR 5] E PR ) 51 RIFR A 51, —
gl 2 2 R4t ESD M XEEUN, FrUSERY R4t ESD I, #ME5| B & 5k
N ENE3-2. HEE5 S R BB 5

&l 3-2. SNBSS ARSI

IC Printed
Circuit| o
[ dﬁl) Board é
c f; E MCU — = e |V §
g ]
[
\_/A [T T TT 11
IC
bus
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3.2.1.

3.2.2.

R4 ESD W RAHAE

MTIAT RS ESD Fi % 2& — 6474 IEC 61000-4-2 #riER) ESD KA SR E
PN INAE MCU B 51 _E o Fed i aQUL L A SR CHiat, RS R ik ® e, 4
S N IE S R S R >10pes, BERIHILRGNIET IR % . ESD #1E e E LKL
M ER 0 £ 3-3. IEC61000-4-2 ARfF £ 7 /g IR FRAH BRI 7 -

& 3-3. IEC61000-4-2 $4E 547 /@ DL R R

Typical position for direct
discharge to EUT
Power supply
Typical position for indirect

Insulatin
g discharge to VCP

Typical position for indirect support

discharge to HCP Horizontal coupling plane

(HCP)1,6m=0,8m

Protective conductor

[';4?0 kQ‘I‘ ®\/

| | Power

|
Ground reference | \ y supply
plane (GRP) -
470 kQ

Non-conducting table

4% ESD W BAnEH

FGi4% ESD MABLCA] Lo Ay el B0 (CD) I S x0(AD), Hefib i@ ESD #iek
Hef®) EUT M@ itsr, SATHERG MmO ESD BSkxt EUT 42K
PR UL S bt S e & R AT R fe . CD A AD #R T BB AR, BRIt SMEF 1R
eIk, R AR KPR A AR T ELRR S AR S F, AR SRR EUT #EAT4R
% ESD.

11
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GigaDevice
® 31. RGR ESD FL
£ LY GEN T ey ik e
&3 W L (KV) E374 M L (KV)
1 2 1 2
2 4 2 4
3 6 3 8
4 8 4 15
Special™ | & el Special P E
(1). Specialje AlAE =5 M %, Him . EAREE N T & 2
] . Special 55 Z R 4 55k I AR I 152 4 1 244 B FH A 858 75
G
3.2.3. R Y% ESD BUH T

BG4k ESD KA S IRAR ORI U & 3-4. BHLR ESD K4 BB AT R
K 3-4. R4 ESD RA# I HEAR M EAR AL

DC HV
supply

Charge switch

C:+Cy

@ O Discharge tip

Discharge switch

O

Discharge return
connection

Cs+Cd HJHLAY{f & 150pF, Rd (18 AE 2 330 BXE. A 1SO10605, %X ZEH RGN

Cs+Cd 4L {fi & 150pF/330pF, Rd [

il

>N

fE /2 330 Wi4i/2000 Fiit .

PARTCR B R B 280N & 3-5. RAR ESD Mt 4 I RIEZ 407 -
& 3-5. 244 ESD HAlBH MR BT SH

. First peak Rise time r, Current Current
Indicated current of discharge (£25 %) (30 %) (£30 %)
Level voltage +15 % . at30ns | atB0ns
kV A A A
1 2 7.5 0.8 4 2
2 4 15 0.8 8 4
3 6 22,5 0.8 12 6
4 8 30 0.8 16 8

NOTE The rise time, fr, is the time interval between 10 % and 90 % value of 1 peak current.

The reference point for measuring the time for the current at 30 ns and 60 ns is the instant when the current
first reaches 10 % of the 1% peak of the discharge current.

12
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3.3.

FRARTY) 4KV i b (0 LR O G B 3-6. BEAEHY AKN BE Bl 1) BRI -
& 3-6. BAEHT 4KV HAE A K R Y

Current (A)

L | | | | | | ] | 1
10 20 30 40 50 80 70 80 80 100

it

J —10 % I

Time (ns)

HL POE AR Bk P EFT U034

MU (kAR NGRS AR ) AL HUIRZS N, 2 AE F R i R 48 b AR R I [
RS Ik o P R N B R, e AR R RAR K . 3 BB IR R A 1
WIR PR KL, REEAAZR AR, SO e, B ITIT BRI it T i o, K
RAERKAE. IR ARG 5 2l i AR & B 28 0m 5t %

IEC 61000-4-4 ¥iiu 1 Mk F I, IX MR HT Bl il 78 S0 re R 2 i b )4l L JRK
ORITIE A BEAS , MERITEIE E ST FUPLEE NS B PR AR R R, B R G P A
7%,

Hi&E R 2] IEC 61000-4-4 FrufEfirsg LI EFT P,  DAE M2 BRI Jm st 2 2k
At M EZLE KB EFT Bkt P AN BB 1 RLIRER IR Y, (55 2Rt Pl 2t DL K die
HWOEREA, CAER XL i EB AR S RS . BketBdE B miEE (0.5~4kV). L
THISTE)RE L e B R ARORMIRRE BT

FAEZAEBRARE, 8 e TR e BB B B AR Prat EE T RE R Bk . B d,  WREE
WK EN 55024 /M43 15 B AR & R R F e b ifE . 1EC 61547 M Ha B 1 /& B 15
% BT ESR PR REFRAE . 4= 30X S bR o 1 B R AR 7 VA # R H T IEC 61000-4-4.

13
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GigaDevice
3.3.1. EFT A3 5%
& 3-7. IEC 61000-4-2 kG DL R AT /RIFIE
IEgGlOOO-4-4 Erl;—l'
enerator with |
Coupln;\lge/tl?n%?koupllng ® Féoavgféieurg%ehy
Ground Reference Plan
ulated support
GD32MCU [t EFT #lliR A5 ESD MR, ¥ DC RN EFT KRS
A, RS R A W4 5 e IN7E MCU . 5kHz PL % 100kHz 5 & 450R/1E 6 b H T/
[FEN LA BN LUN/LI+N #5677 AR TR AT I, 4% 1R I3 = AN S5 40 )
W, BAELE N 60s.
3.3.2. EFT JAE %

* 3-2. EFT JWRAEE

Open circuit output test voltage and repetition frequency of the impulses

Power ports, earth port (PE) and CSL%P:II ports
Lavel Voltage peak Repetition frequency Voltage peak Repetition frequency
kV kHz kV kHz
1 0,5 5 or 100 0,25 5 or 100
2 1 5o0r 100 0,5 50r 100
3 2 5 or 100 1 5o0r 100
4 4 5or 100 2 5o0r 100
x? Special Special Special Special

The use of 5 kHz repetition frequency is traditional, however, 100 kHz is closer to reality. Product committees
should determine which frequencies are relevant for specific products or product types.

With some products, there may be no clear distinction between power ports and signal ports, in which case it is up
to product committees to make this determination for test purposes.

"X" can be any level, above, below or in between the others. The level shall be specified in the dedicated
equipment specification.

14
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3.3.3. EFT THE
B 3-8. EFT K4 2% B BEAR B A AR A

R Switch R 50
c m C N Q
» ,/ » || [ coaxial
J ! ! output
7N
| = U Ce Rs
\__/ T

U & e = AR08

Rc 78 L FELFH

Cc fitre FLFH

Rs ik — BT HLIH

Rm FHHTUL A L FH

Cd DC PRl #1725

Switch ®=EFH K.

3-9. EFT RAEREMMEER

! .
| 8 8 ] 8] 8
AL AL
ic L
' S b
L1 'a ! 3 YOYTY T i L 2
; i CC% J L
e < ——* O —— ¢ O
AC/DC JL 1T ; .- J ]
supply |, ° v CHED 1 3 EUT
L ; Ce == I
N e i Y - : I { N
a Co == L
PE s 1 FE
>100 uH Ferrites
Filtering ' Cc=33nF
g Connected to earth
Decoupling section i Coupling section ;

FHH:
L1, L2, L3 & =HKE;
PE JyfR{ K,
Cc N & HE.
15
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& 3-10. EFT Bk BB S5

\% \% \%

A A
thu rst_duration | /(V thu rst_duration

-t > >
t:est_duration }t‘/ tburst _»I t lse t
\%
tburst_duramon 21 minute )
tburst_duration :15ms @ 5KHZ burst LN B e
0.9v
0.75ms @ 100KHZ burst
thurst :300ms
0.5V
tpuise :200us @ 5KHZ burst
10us @ 100KHZ burst
trise : =5NSs+30% 0.1V
ti >t
trise : =50N5+30% —=L -
oy width — a,

V:peak voltage

16
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4.

4.1.

SIS H

N T AGAR I 7 R RO P RE 2 0 5 B R B IS WK R R, T AE B S AOHUER AT 1
JBCFE £ SSCR BE 22 R R LI o o5 % ESD o B 1 LR B AR 8 WA R B A7 A3 22 7
PAERE R AT T AN E . AR OL AN 2 20K ESD BURBIRL 2y =, AR
8 HBM, A7 SR CDM, AL R MM.

BATIE T FrocO i ERe v 2 4508 . . MELE S ABIRE. BT Har &Nk
ACH X T MM AERL 74748 it A LA 4, MM BERY R R AR [ XU 4 LU/ 1. MCU GD32
MCU HAS R4 7= i &2l HBM LA K. CDM, F#riETE datasheet H.

O 2 ESD Mt H 208 7 MRS A e fs R i b0 28 ) RTait. i28%,
DA K PCB 2H 285 FI A i F v i i L R 5 88 Fr % ESD ¥k 2 7E ESD {397 X 15 (EPA)
AR LT . RS ESD WU 50 A 78 S B B A T I 10 & i A B, 1
ESD 24Xk, H K% MCU Lo RS TETE T,

Datasheet H 4 £ 7 N un & 4-1. 2% T4 7 datasheet FRIZB T A 7N:

&l 4-1. 455 B S S HAE datasheet 1 IRI G R

Table 4-14. Component level ESD characteristics!"

Symbaol Description Conditions |Package| Max Unit Level
Human body maodel
o T, =25°C;
WVhEm electrostatic dischargevoltage BGA1TE 2000 W 2
J5-001-2017

(Any pincombination)

Charge device model
T, =25°C;

Wepw | electrostaticdischarge voltage BGA1TE 500 1) C2a
) J5-002-2018
[All pins)

(1} “alue guaranteed by characterization, not 100% tested in production.

Table 4-15. Latch-up characteristics!!

Symbaol Description Conditions |Package| Class
Hest Ta=125°C, I
LU BGATTE
JESD7YEF Level A
Vewrsy OVET vOltage

{1} Value guaranteed by characterization, not 100% tested in production.

% ESD N A HBM

HBM ESD ikt A5 0L v M A AR BS54 (9 ELIR A A2 . 100pF i 2538 i3 I % o fF A
1.5kQ A3 15 AL FEBCHR o X0 H AITE P e 22 B DoAY, - A 3847 ESD Uitk 72K
BT /£ ESDA/JEDEC JS-001-2017/AEC_Q100-002 Rev-E #rifE.

17
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4.2.

4.3.

B 4-2. 2%k ESD HBM kA= 58 it 3 AR ik B A Y

Dual Polarity Pulse
Source

e N

4 N

R2 .
R121IMQ St 45000 Terminal

A%

Dual Polarity
HV Supply c1

Circuit
Test
Board
DUT

Charge
Removal =@

{ Fixture =43

~100pF
| I

.

| Terminal

= B Current

Probes

& Fr4k ESD T4 E CDM

i LR 1IC B Bl U o IXRE AT BRI AF AE 1IC NI, JF HInRE R —A 51
IR, ERS BATTBOR . T ARG T BT A B AN R SR AL
PSR R P AR SR ) e LT 25 D AL i L SR A A [ o BT 4 2
ESDA/JEDEC JS-002-2018/AEC_Q100-011 Rev-D #5ift .

& 4-3. & F4 ESD CDM R A3 A8 i B AR Al

A B
o

S

T SRR DUT

—______ C=200pF

BaAHg LY

Latch up /21§ CMOS 1, 7 H1 i power VDD itk GND(VSS)2 ] i T- 2742 1) PNP A1l
NPN XU BIT AH L5200 11 7= A 1 — IR PH T %, I R 2 307 28 m v AR 5, it
B 75 LW T B IR A BE R AR IRAS o AT DU F R B R IR FEVR B R A 3R i K
BUE A B BIT JFG ERFI i 0o G SR a8 i A1 FELATE 6 A28 PR H 30T P e 8 e
SR )15 278 7 B, Latch up A tdidsfE. Ity £ JESD78E/AEC - Q100-004
Rev-D #rifk.

18
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GigaDevice

NP Latch up PERE, 7 ZIAT I IUEL AN Latch up I3

o YU Cthngs &R F U SIIAD ARIDUA A LR A R RS

o AN GEIngEENMRA . HAITTECE /O 51D AU IS B N gs 51
Jew TRORBUE BRI L, I ph/ AR S B S ™ 5 T VDD B
EELTLE

19
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5.

5.1.

EMI JREE

EMI (electromagnetic interference) HLRL TP, A& LAV & T 1 J&] [ PR35 B Ha
(MFEGL o S L o3 ot S R SRR RS, AR R R P Bl B2 &4k, 4R
SRS IEIE B RS AR . TR 2 2 P BE B KT — AN A, B
B EX PRI EMI RS .

WABEA L R AE S

IEC61967-1 Fx i A I 150 A 28 AH 5 1 £ B4 /8 W & 5-1. IC 5/ 77 71 #F & 5-1.
|IEC61967-1 £5#t PCB #if2Ein:

= 5-1. IC 5| HIHEFE /12

SEE T 5 MER

ED)

— HE LSRR IE (ERERE) @

— A I 10KQHE P ZS . (Vss) , BRIAEICH&B C o %

— HhES I 10kQHE P ZS . (Vss) , BRIAEIC P &B C o2

— o Al X R A (1 BT 47 R

— HJH HlER e (ERERE) @O

— A P (Vss) , U RNRER M INE T 10K QL FH 2R YR (vdd)
FRAEIC P o 2

— It 47pF LRSS (Vss)

P

— A el (Vss) , WIAREEEHLIIE L 10kQH FE# IR (vdd)
FrAEIC A o %

— it ol i s B

— XAl THITATpFR R A (Vss)

— A G e (EERERE) O

(1). FIBISEBR P BNAE IR T DA
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& 5-1. IEC61967-1 57 PCB #&it+&%

All dimensions are in mm

/ DuT

O Strip of vias connecting
layer 1 to layer 4 around
the periphery of the board —
min. spacing 2,5, recessed
min. 4,6 from edge

B

I T T T T T T Ty

100

+3
-1

\J

4 Flated area of layer 1 -
min. width 5.0 around the
board periphery

Holes at the corners are

optional (3,2 diameter and

Q

5,1 from board edge)

0,2 vias connect
DUT pin traces

) connections to ground
0,8 vias connect

layer 1 with layer 4 ™

\ Ground plane extended below
\ DUT where practical. Note via

0,8 vias connect

/ layer 1 with layer 4

S

Vi

Additional signal
layers may be
added as necessary

L 1T

f

inside the via perimeter

Plated edge

Layer 1 — ground
Layer 2 — power
Layer 3 — signal

Layer 4 — ground and/ )
or signal \““-———L.,__

—m————-I

All additional components Supply decoupling shall be
shall be on the side of the PCB referred to this part of the |
opposite the DUT (layer 4) and ground plane |'|

1,6 nominal

47 0,75 max.

All non-ground layers
shall be recessed min.
1,6 away from board edges

R
1
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GigaDevice
5.2. EMI 325F TEM /MR
5.2.1. WA E

5.2.2.

MRFF A SAE J1752-3: 2017 (IEC61967-2) i@t 7 TEM /N iEHE T IR, il k
AR % 0/90/180/270 £, MR IYA T i) b A SRS e A o b7 92 g b A 7 FH PR 355 o
MCU & H a5 7K ¥ . MCU S0 R 2E 52 g 77 A 4R S e s, AR MCU &
Gt b S HASATOE R — R BN EMI IR 7S g o J5 T 1 B 1) S R g AT [ 4, adad 170 i

M4 2 4~ LED.

& 5-2. EMI JIl3&X TEM ¥:525645 B &

ICOf AR

|
ik

(7[3%)

TENZ

jouo

e

[HENRI

1

Ooo0oa
oooo
oocoa

HE ST EHEN TR

EMI &35

EMI 52432551 IEC61967-2 [E Prbnif.
B 5-3. EMI 38 5T e 5 o ph 2%

84
dBpV

VT 78+
724
66
60+
544
48

42

36+

301

24

LAY

NN
TR T T TN TN TR RN Y

N

2 3 456 8108

2 3 456 8107

2 3 456 8108

2 3 456 810%Hz

f—»

22



ANO062
5T GD32MCU 1) EMC M 5w

GigaDevice
Datasheet ' ¥# S 31 75 30 & 5-4. IEC61967-2 254/ 57K -
&l 5-4. IEC61967-2 fEH 4%
EMI (Electromagnetic Interference) emission test result is given in the Table 4-10. EMI
characteristics, The electromagnetic field emitted by the device are monitored while an
application, executing EEMBC code, is running. The test is compliant with SAE J1752-3:2017
standard which specifies the test board and the pin loading. .
_Table 4-10. EMI characteristics(" .
Max vs. .
Tested .
Symbol .| Parameter . Conditions - [fuxtau/ficik] | Unit -
frequency band -
8/168 MHz s
Vop=3.6V, Ta=+23°C, |0.15 MHz to 30 MHz 3.49. .
LQFP144, fi =168 . .
Semi- | Peak level - Heke S0MHzto130MHz) 804 |45,y
MHz, conforms to SAE .
J1752-3:2017 130 MHz to 1 GHz | 16.70 -
(1) Based on characterization, not tested in production. -
s Y
5.3. EMI 48 5 iR &2
5.3.1. WABE

MAFF 5 1IEC61967-8: 2023 kil id i IR ER K HEAT I X, 18 1Kl 1A fig % 0/90/180/270
FE DY AN 7 1 RS RS o VAR PG BT IA SE  MCU A H A4 S e 7 K
o MCU 55 P AN RSN A1 7 A (R A R 7 i AR MCU RGeS L AZ B I —
RO EMI (R0 6T A N AT AT [, 383 17O dm 1 P)4% 2 4 LED.

& 5-5. EMI Ui HPIR £35Sk 0 4 B 1

Power supply DUT stimulation
and monitor
Spectrum analyzer /
EMI receiver
‘Preamplifier EMC Test Port 2
(if necessa{\ Board (RF connector)

== “— =
ey e

Port 1 /‘

(RF connector) | stripline DUT 5_0 Q_
termination

23
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5.3.2. EMI &4 432K
EMI 2524532535 T IEC61967-8 [H Frbnite
& 5-6. EMI 3B 5K S 25 i 2%
84 o~
AN NENNRN
N N \ N [N
= NeARAM R Y 3§ TN
" t;\\\\\\p AR, SRR
60 E\\\\\\\ N AL . RN R XY TN
e N oA RN *QQP‘J-’\\\ AN
LRSS N AUAY
s o e SN
SO ORI AN RN I ¢ A R \
5 2 DA 12 RN RN X R R B
DR INYN NN AN G
14 «
oo i R AR s SRR 2.3 TN N SRR
M s NIRRT e\ \hs,q\\\\\ NANRN D
o |17 t TR NS .
2 T SR 4 IEN TN ~§\\:\\\ R N
1 w I N N
o}-o IINIERATANANIRN AN R Eﬁt\
0l ||| s NMINNRN X \\\\\\ S: N
0,1 1 10 100 1000 10000
Frequency (MHz) EC 177511
5.4. EMI £ 5k &
5.4.1. TR E

MR & IEC61967-4: 2021 #5ifE, X MCU i AT 48 T R SR AR 150 @
IR R 2 F B EIL 1IC 5] L G R RF e, 150 Q P10y 3 2 TSR I H o 1
TP . I EEUF T A MCU PIN 12 HE (4% S 75 K, K52 r s 5 | T B
M7 o AL T ) A B A IB AT [ A, 383 /O 3 I D)6 2 4 LED.

& 5-7. EMI {5 3 R LA B K

T impedance |
c3 1 matching network | Z =150Q

|r P ZL=15DdI
o \T '||:||
IR3

IL Gnd Vsupply C4
11200 g5
2 1
R1™" R2
1
= |—I I_'C1 ! 510

..............

Measuring

RF current ;
equipment

probe

JOT

Gnd

ov +5V

Power supply
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5.4.2. EMI &:2432%

EMI 25253 53T IEC61967-4 [E Frbnik .
& 5-8. EMI f£ 5 & ST 5 4t ph £

NN NN
NAAN NN

L

-
~

O

L
c o B 3 % BB BB QBB § abe

N S XN AN SN NN ORNRN
A0E 2 3 456 81F 2 3 456 81F 2 3 456 81E 2 3 456 810°H:
f—
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6.

6.1.

6.1.1.

6.1.2.

GD32 MCU EMC T {455 0%

GSRSE D

PCB fi J&

EMC &8 T A S AR BURB & = 25K TP R HIEAIT M5 5 & L2 SR, PCB
7 2 R R P A A R R R WSOR 26 e S 10k 15 PCB A Jay ALY, 3 e i )BT R
Rk, PCB i mHEt Rk TR BUR & 00T, RS Bt —FPfEREAn = i 47 6-1.
£ PCB 7))/«

6-1. #3 PCB )=

i 4 3 1

MCU — S E & N Al LR NI i 12 g Y BE ), PCB AEZRA 5 7= AL e 7, T A2 51
SERT AN TR LEACHRUR, AT R AESELT PCB e [X 45K

PCB EB4EH)

VYRR BETT Z /T, FEHIE TR BN RSN, BN TR A, DL T
LRI PIEA, RS E—BEH R ME S ERANSHE, %ith, FRERIE Layer2
H5E# GND, FFRERE/> Bottom Layer HHIFEABURIE L. VUZ PCB #i#EEZ W
F6-1. fE#F4 FPCB REBEFTN:

#£6-1. HE4EPCBIRBE

PCB &2 R
Layerl Signall
PP PP
Layer2 GND
Core Core
Layer3 Power
PP PP
Layer4 Signal2

£/6-2. PCB FER-S5VYER 2 [EIHI IR A — )2 5 DY Z R Blm AR L, PY)Z PCB
B AR A P JEAR A 1/20, A2 4T EMI BE /2, H 3 )0 A it il
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& 6-2. PCB 7§ Z4 5 U R < 8] i Bl E AR
CIRCUIT_A CIRCUIT_B

(Two Layer PCB Example) (Two Layer PCB Example)

SIGNAL SOURCE

Signal Trace

> > \ -
5 2 @ z
> =R W R Y .
g g 5
L LL
: Continuous Ground Current Loop
<<GND RETURN Plane Layer AREA
Length % X (PCB Layer Thickness)

\ HS Signal
' Signal Layerl

e AT

—1

=~

X

N

- Layer PCB Top View

GND Plane L2
PWR Plane L3
Signal L4

NN N

Current Loop AREA 1/20 X

4-Layer PCB Edge View

6.2. HE YR /A i

6.2.1. FYR BT

BN IR — IR A, WORZIEB AL TR, M AEEE AR A, WURIE SRS
Jid%, WAAZEEIL PCB A kio i IEEas ORI Az [T 25 1 SO P4 A1 ER 5 L I ) P 2L
RiftAT B, I HMN D ERERA RS —DRBEES (WP TR, — M T
PREP KN AS (nF)o 75 24 HLR IR SR Al L B M IE 4% — DM LAM I LC e, DA %
g 7 5 R LA R RS

RSB S«

6-3. HEFHRIFEFT BT

DCTVS v
T Pl D2 sg52 L4
B I — _
N1 RLDI6P500GF SA16V ATESATIS J_ iy
= D3 ==k 6
B72650M0110K072 x\ =
A SMBISOCA  H6V/220uFfL0uF/1
DC
BHR75VsA
=
PGND 1P1
TPL_GND

LDO (it :
27
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GigaDevice

K 6-4. #:¥ LDO it

3V » U2 LMII7-33 L4 +3V
—1GV/I0UFAVX 3 Vin Vout 2 JOuF AV

4
| 0 - 27l
#Ez C12 £ Cl3mm=C14

+
I | oo - | L10 WF  p.uF

2.2uH

—=

SMDI210PO0STF

MCU ¥ s VDD 5 VDDA 2 [alff ab 2 75 A & 6-5. #7£VDD&VDDA #2771 7R:

P 6-5. ¥ VDD&VDDA #if

" 334
7YY

V3
T

1002 | |
*Dg (5 ==Cl6

PESDSVOSIUB  —]
RIL [luF OnF

P T —_

ND AGND

9]

6.2.2. ZER/EZE

MCU ) 5V/3.3V HLEAE LR BCR A BAR 7 3. REAR A I I (Pin ) ) 7 2 #t A
5V/3.3V Ik FL 2 f Pin, 1E 5V/3.3V Y5k IBBORHLE

K] 6-6. iR MCU BRIt 2%

S7:AGND
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6.2.3.

GND sgR R4

% 17 GND At Power (2% )=, {55 R BEBGHTHHI{E) Y GND M4, 385t BT,
LAGRIE GND (7284, 55 /21 GND 4 i 22 4T VIA 2| GND 1, A H] T i
WP K B AR . 53 5h MCU JIRERIE 5 R 4T VIA, AR THENLURAE S . 5
Xt TACARANGN S o] AT Wi, U0 B 6-7. HEZEHFAET AR :

&l 6-7. HEFHEITX

THERA S . K GND JZ A AT 7 o0 0, 38 TS — b i (0 i A
AR FIF, B UAS IR 23 o b TR DL R g 7 2 F e 75 AR R JAE L B L )/ T LA
B, PPN TASSINECT B e MR, AR — e S B e BT . AT —
RO B IR R B S I R B L I T AERE 4, & 6-7. BEEFFAET AR, {ESHH
P P R AE T 2 H BT RN (B DIR DR RN RO BB R R . (HE R
S 7 O AR SR Ky HL I, R S BT R AR R ER B 1K-5K IR . A 7 A
RRADI 5 B S B v TR S I, B AR I B, I N ELEE R I A 2 T,
WA 6-7. HEHFEET R, FESLBRN N T AuRILHS, — AR B RALUCHT 50 RRaR i
23 L PH.

LU IC % 2 1 A5 S ZRA B 53— 1C IS A, 7R SRl (- T
A MMERABAEHRBE B, EME 5L LR BRIER a2
Ny AR ARSI T IS S AT A S R, R S S B AT
AP A PR P o Oy 1 G SIS BT R A5 S P THURE T PRI AR AR T, R
T DR T A IR b R e T 5 2 AR A — 58 B S 25 T 1 Bl 910 A B e /N AN R i E )
RIS A PRI, i B A s s S e Bt i, I AR B P, 0
SR PN 3 B T T A 2, A AN T T ) A R A e o P P A R
s WE6-8. B FIH PRI BT AR
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6.3.

K 6-8. B54 &M TFHEATL

X

4

£ L:kaaany

MCU (&R IR 51 I NLZ T B > — D BRI, & R A RIE ML CMOS JFkds
fF MCU Jr 75 22 A F e, DAHIRYA it AL JEORT L IC EL B R R .y A AR AL
AR BRI E AT B LK layout:

o ik EMMmAMHE. BiILAE MCU ) VDD/NVBAT HLJE I8 & A 51 | L i 3F
10uF+100nF+1nF, VDDA HLJEIkEEA 5] JIJ: 1uF+10nF . ZHEBENEKE, H
R G5 % 7 5 datasheet FRELEIT K HEF o

®  LANHIENZES MCU BT RLT . 2445 24 LRI 2RI, 2R{EE/ N HL 2% 2 MCU
FT, JEE 1nF SR MCU 518, KN 100nF, 10uF &4k,

® [RIEHLIFE AT H EZ, SRJF VA MCU. iS5 5] AT GND 5] BRI AL SR 4
78, EUCK A IEYESEIT GND I E, FUNE S 2Ll GND fE NS4,

® NHAMMIZAE & HIEAL, MHEZABEALH /ML, ERBAE MCU 51
Z A e R AT RS HG, DARRR SRS 5 MCU HYR 5| Iz (Rl pT.  F IR
%55 LNBAEZ M IEL R R R R MK, MEH VIA B, DAL S PR
TE I LY M 5 RO S0
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& 6-9. HEFEMEAAS

6.4. MCU 4l fUR% Fa 2% 1

6.4.1. rafk OSC H %

A R EEIT A Pin, I B T W) A R LR N 2 1 S B IR R AR AT R AE, S TH
JEHABAE S E LA GND 4l L2 VIA Fai . S ANt 2 23T e s B34, A
SR SGEL . WL A 5 AR B ) GND PAD AT LAAHE, JHEIZ 4> GND
VIA ULSE s B ORI . iR T R EAEAE R4, R 5CREN) GND 4. iR HLk
B A UL A% 5 R IRAE ] — M, REATZ. ARRZHERIRFEL MCU, #ik
R EL AR, A 12mm. ERHIRFERE LT — B 5 HAR B E R IT, SRk
I i ] A5 T e VIA T ARSI 3E

6-10. #F 1A Layout #it

Jesk 1 SWD. MCU [f] SWD ke I EL RIS &R, 2 E R 12mm.

31



c AN062

K 6-11. F#EFE SWD Bk 0¥t
VDD
?]Vm @ Voo |
VDD T VDD
SWDIO PA13
SWCLK PA14
RESET NRST
GND GND
swpo 10 kQ l
GD32xx
GTND

A UL U5 2CRT BB SWD T 8O BUE S Il Sk, B9 N Byt T . 4
#i SWD WAMESLKSEZ, Fedf 15cm LA #f SWD PIHRZEAT GND Zidw kA, JifE—
;£ SWD PIIRAE 5 &A% I L+ pF /M SWD MR{E SZ4/ER 10 A
100Q~1KQ HFH.

6.4.2. BT NRST
E 6-12. #EFEE S HEEKET

w3

[hoxa

[ ~ NRST
2.5kO@100MHz/MMZ1608A252BTA00

50V/0.1uF]

2l
PESD3V3LIBA
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6.4.3. CAN 7Y B Bt it

K] 6-13. 3 CAN KZRH B BT

GND
|C3 D4
0

=]
2
o

SMBJ6.0CA
PIC3
= )
D5 1812/60V/0.2A - | E -,
SMBJ6.0CA 1200 | 1
PTCY |
—1

100pF

ND

=]
[=]
Z
=]

6.5. BEAFB i R B e Tt

R B 4 L B AR DG BT 7T LS % (AN163 GD32 MCU EMC R B 47 & 115 %) SCRSAN
PR BRI R SRR

6.6. Layout i /&

HUFE AC fRIPHE, fif-R)8, RS232 I CAN 541k, & @ 515 SRR . Hloe
ST REVERE B AL A (R, DT T HoRE TSR iRt B OR 7 KM, i AL
HBEANB 7 BB E S s B o VE R, RV IR AN EDE RS T A S R TR R
HEEL), (AR T S AN AC LA T T B8 2 .

6-14. HEEYIFRY HEIA R Bt

PCB Example with AC chassis Ground Available

Y Chassis/AC Earth Ground 7,
) @
[ Power | | | Note: ‘
'§ | Cocrlne | gowelr | Continuous signal ground o il
3 [ 3 upply | p!ane under connector )OO c
= signals. OO [}
o [ | O =
= = o)) |
T Power Ground
L
@ Signal Ground Plane ‘
n
1%}
©
p %,
o 5
O Note: NSOV &
< oS|I
3.175 mm void seperation between the Sl g
/ Digital/Analog ground plane and AC chassis 07
ground plane to meet IEC61000-4-2 CD 8kV . @)
N V2N
() ()
Nl Chassis/AC Earth Ground N\
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A NLFEH (R R/ A AL A1) IR, SR EEE A B B A5 5 e A AS L
IR, AR FEES>3.175mm (0.125 inches), AT 11-12 kV H k1L E] BRES
B, LU AL IEC61000-4-2 Level-4 8 KV 42/l

s TVS AR A RESEI /NS TIER BRI E, TVS B b ez, ek
WL 2k

o R BB P A AL B A 2R N M L B I 2 2 /DA 2 2x £, e 2k R [ HL A
AR IR B . 5 AR SR AR 1300 2k A0 28 5 A % ) FEL A R 37 28 ) 2 AR RE P AR . AN
REGELKE, HRAR B EAEESEKR, M ENERS % ESD, EMI I EFT
HARRm .

I BTG 55 5 27 SERTTL RS, 1 USB /EMMC/ LUK %5 S 4L B 5 3 e 5
¥ DL R . SPUQSPVI2C/ RN 64538 T4 5 MEIE GPIO 1) 2R B I
B UB(E S RAE T S 2 A AR, TR AR R,
91T Vi 5 EHUHIE

ST N IT B PCB % . SR EATBAER T 1 s iR IiEMEIx—x, W
RAFEHSNR ORI, TE R ENTRE AR HILZ T 12 mm AL E, FOES
SRR FAE T, mRE RS R INRILSG, JUHZREM PCB EARMAA M (I E
JEH) PCB fi1).

Kl 6-15. HEEP 24 layout it

= e O D
= -| g0
g o

S AMB I FER I NAORFRE PCB I ML . HARMNFIIZE PCB 4%, LS/
M (R ESD)

U FR FERH R P RS A R 5% (B, TVS, MOV) HIT- DA, T Riky Hoj &
f£ PCB AN IAL. #£52 TVS HUERIRYHLER T, R BIERER NI MRS 5 N SE i i 2
TVS, ZRJ5 Fit l 2B S A B AR ], P b 52 OR3P B LA

fifif4: layout AHEE TR LAZ 2% (AN191 GD32 MCU fifif}: Layout #it %) Y.

Reset PB

| zZzZz00 D |ZZOOD

A
S
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6.7. He EMC MAFE
6.7.1. 10 iEE

6.7.2.

BUF 51T H Bk B VLR, AR T EMC TERE, R 10 5] B Ui 4 el
N

1O 7E K H- P i ok v 22 B A 1O TS BE RS RT3 K, Al B 10 Tl B2 Skygi b ik
e MCU [ 3= ZERE P Y502 md B A sl (5 42 11, a0 SPIL 12C P AT USB 4%, X
Sz T TR B )2 520 EMI ) 8 DR 38 o DR GOE 72 AR 8 i RC I 8% 2%

GD32 MCU (74 10 Kshnl i, @itz 10 (1 BTt R R ARSI AE 141K 10 1)
di/dt, AT AR AR I 45 5 e A BB . GPIO BB ) 7 B 5 Sz by P v 43 5 i
AHUCHD, 3K A8 71035 38 75 BLARUEAS 5 R B ST AR R I 155 2 AN B 15 4% (A5 5 SRR

JE# SSC

e T i — b R g v A A, TR BRI DDA EMI SRS O = A
HAREAIR, Beh AT DL BE> EMI RS 50 . IG5 i Re AR R L ER AL E
SEO NAS 5 AE H I A AAL P AR R . FRATUE I SR U i B B AT U A, R
HRLE 78 B O R Y R BB R0 BRI B TR SE IV T, AT A BB AIR AR I RE &L, Hik] EMI TRI3K
.

GD32 MCU 7= it hin 7 SSC (Spread Spectrum Clocking) B4 R AR ThRE . fEH
WHIOE A T3 PLL B8P, 75 2@ i Bk B Bk n dh 51 1, 51 B B ik £ ]
2% GD32 MCU H " Filt . ZEXTI 805 51 A, &2 GD32 MCU 8 7 I B J At
P ) 29 A7 2 B AT L 3@ MODSTEP A1 MODCNT Fit & PLL J& Sl 41 h 2k R i A2,
IR R s eSS+ MODSTEP A1 MODCNT ({8 BI AT SEELR Rl 2644 R i A Ak i
B ZH 8P FM.

ST AR L, @ity 5% E MODSTEP 1 MODCNT (e Rk Ac & PLL &4 r] 1 e b
WEEAE fiE 5 o e P M2 20dBm

JRATRAE S B Ze FE ity B KT PP R Y L B v R AR B T DA R e 7 e gk
WRAE, {H2 R AR FE it v T e 22 5 BUNH Bh b} 23 R 2R Go A e 25 PR 5 1) R G 1k R
DRl b PR AR B — L HERRTE 0.5% ~2.5% 2 [8], Lhlmizats A i PLL % A5 4F 200MHz, 1
— M A B AE IMHZ-6MHz. 20002 75 ZZ IR R AW L hr A PR Lk F e & iE I e A2
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7. R A 7 5B
RT11. lREFSE
A5 i HA H#
1.0 IR KA 2022 408 H 17 H
AN EMI AR5 TR &R A TR 5
20 WK, 1T MCU EMC i | 2020 T 08127 H
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Important Notice

This document is the property of GigaDevice Semiconductor Inc. and its subsidiaries (the "Company"). This document, including any
product of the Company described in this document (the “Product”), is owned by the Company under the intellectual property laws and
treaties of the People’s Republic of China and other jurisdictions worldwide. The Company reserves all rights under such laws and
treaties and does not grant any license under its patents, copyrights, trademarks, or other intellectual property rights. The names and

brands of third party referred thereto (if any) are the property of their respective owner and referred to for identification purposes only.

The Company makes no warranty of any kind, express or implied, with regard to this document or any Product, including, but not
limited to, the implied warranties of merchantability and fitness for a particular purpose. The Company does not assume any liability
arising out of the application or use of any Product described in this document. Any information provided in this document is provided
only for reference purposes. It is the responsibility of the user of this document to properly design, program, and test the functionality
and safety of any application made of this information and any resulting product. Except for customized products which has been
expressly identified in the applicable agreement, the Products are designed, developed, and/or manufactured for ordinary business,
industrial, personal, and/or household applications only. The Products are not designed, intended, or authorized for use as components
in systems designed or intended for the operation of weapons, weapons systems, nuclear installations, atomic energy control
instruments, combustion control instruments, airplane or spaceship instruments, transportation instruments, traffic signal instruments,
life-support devices or systems, other medical devices or systems (including resuscitation equipment and surgical implants), pollution
control or hazardous substances management, or other uses where the failure of the device or Product could cause personal injury,
death, property or environmental damage ("Unintended Uses"). Customers shall take any and all actions to ensure using and selling
the Products in accordance with the applicable laws and regulations. The Company is not liable, in whole or in part, and customers
shall and hereby do release the Company as well as it's suppliers and/or distributors from any claim, damage, or other liability arising
from or related to all Unintended Uses of the Products. Customers shall indemnify and hold the Company as well as it's suppliers
and/or distributors harmless from and against all claims, costs, damages, and other liabilities, including claims for personal injury or

death, arising from or related to any Unintended Uses of the Products.

Information in this document is provided solely in connection with the Products. The Company reserves the right to make changes,

corrections, modifications or improvements to this document and Products and services described herein at any time, without notice.

© 2025 GigaDevice — All rights reserved
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