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2. EMC 5 X

2.1. EMC
EMC (electromagnetic compatibility) FERIFEZ, & RGHECEIER TIERRES (EREA
BE2) . fEIE T IAEEH, AL A EoR W & B R G REAS 2 8 B R 1 TR R, A
72 AR F R RS e AR R A

2.2. EMS
EMS (electromagnetic susceptibility) FLRATT 521, J& BB R G0 e s Bt ag
7o EMS %525 = W& BN BELF: A EMS S5 Z0 0 0 30 46 o FR GRS HLABURR, LT A
RSS2 R R oM . (FT MR 2 17K electromagnetic susceptibility 15 Ay B 5
B, (H 2% FE 3 “susceptibility” 5 “sensitivity” AN [F],  BATTEK ] BLRGTN 32 1) .
EMS = E & Pl B A kb B EFT / FTB F RS 5 Bt ESD, & T 5 A (-1
AT AR L PR 55 rh AR AT SR KT

2.3. EMI
EMI (electromagnetic interference) MR, & LAV 2 TPl i & Bl 24 58 o i inte
(RIZEGL o RS FEI o) Dt T R SRR RS, AR R F AR Bl TR 264k, 4R
SRS E IS E 2 A

2.4, EMS&EMI Jl iR 7
R 2-1. EfrE TR R SHIREREE

Pt E1:5%)
IEC61000-4-2 R TR LA EEESD I
IEC61000-4-4 B RS b B S PP FE EF T
IEC61967-2 FE RN R AR ST RS- TEM/NE 7L

I IEC62132-1 %fT MCU ) & %igk ESD Ml EFT "] LAy 5 P ki A5 . Horp
LA REAE, BCD 2H AP HURREER, E MR
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% 2-2. IEC62132-1 MCU (1) Bl & 4%
ER £

A IR TERKAREE RN G, ESDTH I AT 5 F itk AT (AT 52
HENWKE . fERKME NSRS, SIS RIS, (HERKMEANS
W, 0 A B3 J R R RS

FIKE: ERITENSRREF, SHIBITERAIET, TERKITENL R
C |z)&, SHWIEASNEREFERFIEFRS, HEENTLTIE
(reset), & [ 3 F R IEHRAS

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

E [MKAL: ESDIRKIHEN, TR T O YL .
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3. EMS R
3.1. EMS H R 52 &
EMS T2 A& RGH i ESD A bRE B AR ik i ¥ EFT/FTB. GD32MCU )
Datasheet ' EMC R 1E 045 R4 EMS FREMN 52 1 LA K 4 5%f B S RBUR M X 25 2R
B 3-1. EMS 2$(7F datasheet FHIFEI
EMS (electromagnetic susceptibility) includes ESD (Electrostatic discharge, positive and
negative) and FTB (Burst of Fast Transient voltage, positive and negative) testing result is
given in the Table 4-9. EMS characteristics'', based on the EMS levels and classes
compliant with IEC 61000 series standard. -
Table 4-9. EMS characteristics!! .
Symbol - Parameter - Conditions - Level/Class -
Vop=33V, Ta=+25°C+
Voltage applied to all device pins to
VEspe , , , LQFP144, frcik = 120 MHz « 3A.
induce a functional disturbance -
conforms to |IEC 61000-4-2 -
Fast transient voltage burst applied to Voo=33V, Ta=+25°C.
VErB @ induce a functional disturbance through LQFP144, fuck = 120 MHz - 4A -
100 pF on Vop and Vss pins « conforms to IEC 61000-4-4 -
(1) Based on characterization, not tested in production. «
ARG K% EMS XS 2 E i/ R4 E RIS HizfT GD32MCU I RS &#: 1k, 27
RIS A LED AT HU/KAT VIR AR IE 1847 o 3@ IEAEIZ 4T 1 MCU Jiti i R 42 2
ESD 5k EFT, 7EFHulliaI B Seim i R 40 20 W 2 15 2 A R  (RGMEREN) PR
R
7 5 SO L RE O g ESD (HBM/CDMD LK LU. &2 ESD (HBM/CDM) L4
K LU ZAEA ER ST, AT PalEme FT il 4 MCU 51 JAThge A&
TEEME
3.2. #%i%% ESD JlJiX IEC61000-4-2

GD32 4= £ %1 MCU P4t A7 e it ik, el Pk 51 B 23 il o hn 44~ 45: 2% 10 B/ ey
i, RS LR B S s R B R R A S R B S b mT DGO A 3B AT Y A e b R
FARER R RY MCU US| 1932 ESD SEMa S (it — 5 1S F B 37 fL %

PN 5| R e B 55 SVT LLAE BVT 51, A BrER AN kS (VDD Fl GND) 4y
AarfiE), AN G2 R Bk I G . MCU 1Rz L, AN n] E 40 ) 75 28 5 4b
H AR, MR ERAREUR AL I\ ESD MR, AT X MCU 5 R4 H
FESI DA AMRS L, 341 layout 2E 25 A 51 RAIHE LoAR 41 ) 51 BAIE 26 th 2 32 2T LA X
o MCU HoAth A7 51 H 28 4t H AR BAT BN R 51BN DU ) 51 BIAR P AR 5B, — e
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GigaDevice %? GD32MCU E/‘J EMC F_\?ﬁﬁi"éﬁ&?

G| B2 B R 44 ESD WIS EN, FTUAERi P R8i4% ESD L, SME5|BHIBG 57 B S8k
K L & 3-3. IEC61000-4-2.

&l 3-2. SNBSS ARSI

IC Printed
Circuit §
/) (ﬁl} Board | §
V\J‘ — \} -
wl [ = %ﬁlzélﬂiﬂ o
IC .| [ MCU X o
/
[ !
\_/A [T I
IC
bus
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3.2.1.

3.2.2.

242 ESD WRFRE

MTHAT R4 ESD KGRI %2 — 6474 IEC 61000-4-2 pr#Eft] ESD A A48 HL 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, BEBIHILRGNIZT IR . ESD #1E 60 E LK
M EER U £ 3-3. IEC61000-4-2 A1 £ 71 /g U RARAH BRI 71 -

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

Typical position for direct
discharge to EUT
Power supply

Insulating Typical position for indirect
support discharge to VCP

Typical position for indirect

discharge to HCP Horizontal coupling plane

(HCP)1,6mx0,8m

Protective conductor

Ground reference
plane (GRP)
470 kQ

Non-conducting table

R 4% ESD MR B &%

FG % ESD MHABL AT DL AR il i 0(CD) R S (AD), #5filiixlit ESD #idesk
Hef®) EUT M@ itsr, SATHERG MmO ESD BSkxt EUT 42K
PR UL S dcbt S & R AT R fe . CD Rl AD R T B EEAIR, BRIt SMEF R
Ak, RO AR KPR A AR T ELRR S ORI L, AR SR AT EUT #4774
547 ESD.

11
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* 3-1. RGR ESD FR
Bl AR AT HAR
374 AR (kV) E 2 M (KV)

1 2 1 2

2 4 2 4

3 6 3 8

4 8 4 15

Special e Special B e

(1). Special & AlfE =5 i [T, B BEARERE T E 2
i) Special 5 Z AR 45 Ak F A3 I B2 26 1) B AR R F A 55 P 5
=

3.2.3. 2452 ESD iR

BG4k ESD KA S IRAR O AT U & 3-4. BHLE ESD K4 B BRI AT R
K 3-4. R4 ESD RA# I HEAR M EAR AL

Discharge tip
Charge switch Discharge switch
DC HV
supply Cs+Cq
o Discharge return
v connection

Cs+Cd Mgt /2 150pF, Rd AL H 2 330 KKiH .
BRI RIRBOY S50 & 3-5. FAR ESD ZMBE AR KTEZ S
B 3-5. RG% ESD B HIRETESH

. First peak Rise time 7 Current Current
Indicated current of discharge (+25 %) (£30 %) (£30 %)
Level voltage +15 % i, at30ons | at60ns
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
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.
NOTE The rise time, f, is the time interval between 10 % and 90 % value of 1 peak current.

AR ) AKV B2tk 1) R Tt ] 3-6. FEARHY AKN R B R T

12
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3.3.

B 3-6. AR 4KV 2B B IR B

Current (A)

10 20 30 40 50 60 70 80 90 100

Time (ns)

e R B ik b EFT YU 1EC61000-4-4

M (ks As LGRS A% ) AL TR HUIRZS N, S AE AR E R 40 b AR B I (]
RS KT . AR I N B R I, e A R R AR K . B R 2R R A )
WIRBR KT, RERAR AL, SO ek, sSE T B Tt oy, K
RAEHKTE, IR RS IR S I PR AR 5 B A e %

IEC 61000-4-4 Ry 1 M H I, IX PR R AR Il i 8 S e R 2k it b D)4t i Jak
POBITIE AR, ARG E ST PUPLEENS R L PR I AR R EER, LUK AR G P 7
w7k,

& F 2] IEC 61000-4-4 Frk e i EFT 3%, DUENNR A Ui A2 Jm Be& i itk
AEo IZMNR TP [ 2] EFT BRoPH0E N BB IR A, (5 S I Zkig DL %
HERRN, DAMERL X e ix FBR A S A S . Ikt Pl B e (0.5~4kV). L
THIF )RR e B R R AR RE R ST

FAEZAERbRUE, BN E 7R e SRR I s AR DT PERE M E5R . Biltn,  RRIHIEK
B EN 55024 /M43 145 B HOR B MR AERERRTE . IEC 61547 W5 M 1 TR
o ISR A PE RERRE . 2 A SE AR e A 2R AN 7 1580k H T IEC 61000-4-4

13
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3.3.1. EFT JUAFF 15

& 3-7. IEC 61000-4-2 #:{E& LARAT B IE

IEC61000-4-4 EFT
Generator with

Coupling/De-Coupling

Network

Power supply
» Cable length
<0.5m

Ground Reference Plan

ulated support

GD32MCU [f] EFT MK A5 ESD MHFEIIMAM, ¥ DC BN EFT RABRME
R, LRI RS A R 4R J5 i infE MCU L. 5kHz AKX 100kHz = 5 4%/ 1E 4 b oL s/
[FEN LA AN L1UN/LT+N #5E T7 2GR e, MRS~
WA, BAEFH 2N 60s.

N \.
3.3.2. EFT S5 %
& 3-2. EFT &% %
Open circuit output test voltage and repetition frequency of the impulses
Signal
Power ports, earth port (PE) and control ports
Laval 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 5or 100 0,5 5 or 100
3 2 5 or 100 1 50r 100
4 4 5 or 100 2 5 or 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 T3L3#
B 3-8. EFT K4 2% B BEAR B A AR A

A Switch R
c m C. _ 500Q
. o » ||=C £ { coaxial
J ! f output
7N
| = u Ce Rs
\__/ T

U s i e 7 AR U

Rc 7t i AP

Cc fitre FLFH

Rs fikih — B HLH

Rm FHHTUL A L FH s

Cd DC Rl L%

Switch ®=EFH K.

&l 3-9. EFT KA ZFEM LR

I 1
i ] % 9 % %
i (AN
H O O O O
ic. L
o b b
L1 { & YT i L 2
1 e [ T
Lz < * O | . o
AC/DC JL 1 ; .- J ]
supply |, ° v CHm 1 3 EUT
L ; Co I
N T 1 o—N
H Ce=— L
o s — § 1L FE
>100 uH Ferrites
Filtering : Cc=33nF
T Connected to earth
Decoupling section i Coupling section 41_

L1, L2, L3 & —=AHKEZ;
PE JyfR4r KM
Cc NME .
15
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& 3-10. EFT Bk B S

\% \% \%

A A
thy rst_duration | /(V tou rst_duration

\/

test_duration touret >t —>| Tooree >t
\Y
thurst duration : =1 minute 4
thurst_duration :15Ms @ 5KHZ burst LV S —
0.75ms @ 100KHZ burst 0.9V
tourst :300ms
touise :200us @ 5KHZ burst 0.5V
10us @ 100KHZ burst
trise 1 =5Ns+30% 0.1V
tise : >50n5£30% —lise o e >

V:peak voltage

16
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4, HXTHS S
N AR AR IS 7 AR R T8 PR AT B 20 B S FEL B AN AT PR S IR, TTIAE B I BLBR R A v 1)
JHCHL 2 B R B 22 (10 B 1 LI o o6 Py % ESD o] 8 1 LI B G V4 IR 7 A 22 5%
AR R A BT ANE . ARYEBCRIE SR AN A 32 20K ESD BURMRER 73 Oy =Fl,  ANATECR
B HBM, A7 HifiA! CDM, HLEsitiizy MM,
FATIEH Froc O ibER e R 45 . R, MR B AEORSE. T H AT &Nl
AT T MM AR i AR E s 4, MM BERY ) R AE B AU 42 LU/ 1. MCU GD32
MCU AR50 7 i #2018 HBM L& CDM, JFFRiETE datasheet 1.
gk ESD WA H 12 oy 7T IE Al B 0. B, AT RI, is i,
L Je PCB ZH 2 AN Fr &5l B v (i B e PR g, &5 1 9 ESD ¥k A2 4E ESD {4 X I (EPA)
A ErsRET . RGg% ESD W A 50 v 78 S F o I I 1 B2 2% A, TR
ESD 545Xk, HAKZ&E MCU LH ARG TETidEd.
Datasheet H %t 2L 7 X an & 4-1. 8% 5T 247 datasheet FHIZH 7 A Fi7:
Bl 4-1. 4% B S SHAE datasheet FHIRI TR
Table 4-12. ESD characteristics (1.
Symbol - Parameter - Conditions - Min - Typ-| Max.| Unit;
Ta=25°C; «
Electrostatic discharge ~
VESD(HBM) 4 ESDA/JEDEC JS-001-| —¢| —o| 2000+ V-«
voltage (human body model)-
2017«
Ta=25°C;«
Electrostatic discharge ~
VEsD(CDM) 9 ) ESDA/JEDEC JS-002-| —+| —«| 500¢| V-«
voltage (charge device model)«
2018«
(1) Based on characterization, not tested in production. ~
(2) There is space for adjustment, it will be tested soon. «
Table 4-13. Static latch-up characteristics (1.
Symbol - Parameter - Conditions - Min - Typ-| Max.| Unit;
|-test - —a| —eo| %200+ MA-
LU« Ta =25 °C; JESDT78E
Vsupply Over voltage « —a| —o| 54¢ Ve
(1) Based on characterization, not tested in production. -
(2) There is space for adjustment, it will be tested soon. «
4.1, O ESD NMAT A HBM

HBM ESD ik A5 0L v M A AR BS54 (9 B A A2 . 100pF i 238 i I % o AR Al
1.5kQ H3ICHLRELBOE o 3 2 H AT FH B 22 1 DoAY, X 243647 ESD BlUséit: 7328
BT 2 ESDA/JEDEC JS-001-2017 Fgifk o

17
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4.2.

4.3.

B 4-2. 2%k ESD HBM kA= 58 it 3 A8 ik B A Y

Dual Polarity Pulse
Source

e

4 I

R2 .
R121IMQ St 45000 Terminal

A%

Dual Polarity
HV Supply c1

Charge
Removal =@
DUT

Circuit
Test

L] Fixture —r
Board

~100pF
[ I

.

Terminal

_T_ B

Current
Probes

A% ESD Fn 2R 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 Frfk-

& 4-3. & F 4 ESD CDM R A3 A8 i A AR Al

A B
o

S

T mEIRE DUT

—______ C=200pF

HAH LU

Latch up /21§ CMOS 1, 7 H1J power VDD itk GND(VSS)2 ] i T2 42 /) PNP A1l
NPN XU BIT AH 200 1M 7= A i — IR PH DT %, th R 2l 80 AE |/ N S LR,
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 BRI, Latch up A tidRdsfE. il £ JESD78E Frifk.

Y9V Latch up PERE, FEHTHINL A Latch up MK
18
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RIS e Rt ga GRS HUR ST R AU 7 78 A b i in i 255 e i R
HIREN GEIngs BN St AT EC & /O 51D A0S S B0t s 51 ) iy
Jw TR ORBUE E RO, 1P AR S BOEAN R S ™ B 5 T VDD B
Tk,

19



GigaDevice

ANO062
HF GD32MCU ) EMC M T4

5.

5.1.

5.2.

EMI JF3

EMI (electromagnetic interference) HLRL T, 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 A AR . PRS2 2 I BE B KT — AN A, B
B EX PRI EMI RS .

EMI 4B 510 AFA 52

M4F5 SAE J1752-3: 2017 (IEC61967-2) il /E TEM /NiE AT IGC, bkt
IR RS 0/90/180/270 JZ, WY ANy 1) AR S e S o e VAR M P it B2 I3 5
MCU At g S I 7 /KT MCU St Al e o min g 4 7 AL RO R SR R S, A fARAT MCU &%
GEit Bl S A I — B2 EMIIJARIE . ST R B AT AT, alad 1/0 s Y] 2
™~ LED.

& 5-1. EMI Jlli TEM :325645 & &

ICARTAR

\
|

jood

i

CLCLT 1

[ oooo
(%ﬁﬁ;) ﬁ nooo
. oooa

o8

Hg AT TR ENT RN

IRy

TEW2

PRI A DA B AR S

IEC61967-1 bk b AR AE 1A 5% 1) S B4R 75 U &7 5-2. IEC61967-1 £ri PCB #7125

20
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& 5-2. IEC61967-1 57 PCB #&it+&%

All dimensions are in mm

¥
O O Strip of vias connecting
‘/ layer 1 to layer 4 around
the periphery of the board —
DUT ; ;
min. spacing 2,5, recessed
min. 4,6 from edge
100 Latan Flated area of layer 1 —
+:1* min. width 5,0 around the
- board periphery
Holes at the corners are
4 optional (3,2 diameter and
5,1 from board edge)
4
v S) Q
0,2 vias connect
DUT pin traces
\ Ground plane extended below
DUT where practical. Note via
\ connections to ground
0,8 vias c_onnect | 0,8 vias connect
layer 1 with layer 4 = ™ |I / layer 1 with layer 4
v I
P Additional signal
layers may be
added as necessary
L 1
All additional components Supply decoupling shall be

shall be on the side of the PCB referred to this part of |
opposite the DUT ({layer 4) and ground plane (
inside the via perimeter |I

Plated edge

Layer 1 — ground

Layer 2 — power —_ N . - .

] i
.

. : , ! ! 1,6 nominal
Layer 3 - signal :: — e - - :
Layer 4 —ground and/  * M
or signal — ——

- 0,75 max.

! ip————— All non-ground layers
! shall be recessed min

1.6 away from board edges
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# 5-1. IC 5| HHEFE
SEEST 3l HR

LD

— HJR SR IE (ERERE) @

— A AT 10KQ L PHZS L (Vss) , BRAEICH#B O

— HihfES I 10KQEE FH 284 (Vss) , BRIEIC A #B Cii e

— o 1] 12 P R (1 800 7 2

— HJH FHlER e (ERERE) ©

— A B (Vss) , An ANREEzHb N E Ik 10k QL FH AR R YR (vdd)
FRAEIC P o

— it I 47pF A S (Vss)

kil

— A HeHh (Vss) , WIAREHEEHLIIE L 10kQH FE 2  HIR (vdd)
BRAEIC P Coi %

— fith ol it s B

— XAl THITATpFR AR S L (Vss)

— A SR IE (ERERE) @

(1). TIENEEER SR B SAE R 5 T AU EH

5.3. EMI &4 4525

EMI S54% 53 2831 IEC61967-2 [E Frpnite
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&l 5-3. EMS #B5TRe S 2% i 22
AR Ny Wy
‘T AR AN X

66 1

60 1

544

481

42

36

30 1

24

18

HEENA NSNS NN AN
JEENEEAN AN NXAINR ANRY
)M LN\ NN NN

108 2 3 456 810° 2 3 456 8107 2 3 456 8108 2 3 456 810°Hz
f—»

W\AAA 77777
/
477
7
o7
%

Datasheet ¥ 5 30 7 240 & 5-4. IEC61967-2 ZFH R
& 5-4. IEC61967-2 i& 5455

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 - [fuxtadfHeLk] | Unit .
frequency band -
8/168 MHz

Vop=3.6V, Ta=+23 °C, |0.15 MHz to 30 MHz 3.49.

LQFP144, fucik = 168 . .
Semi Peak level - 30 MHz to 130 MHz 8.04 dBuv

MHz, conforms to SAE
J1752-3:2017 . 130 MHz to 1 GHz /| 16.70 .

(1) Based on characterization, not tested in production. -

23



©

ANO062
HF GD32MCU ) EMC M T4

GigaDevice
6. GD32 MCU EMC Eﬁ#%ﬁ%
6.1. EREE
MCU &N IR S| AR 1% B 2> — AN 2, T3 B LA s 2R R 1 CMOS FF o2
4 MCU fIlT 75 RS B AT, DAIRTH v e B LY 1C E I R KK B o Oy 1 A 2 R L 25
B NARYE T E ST %1 layout:
o ik EMBmAMHE. @A MCU ) VDD/NVBAT Hi 5 5 & A 5] i I i IF
10uF+100nF+1nF, VDDA HEJ§IAEA 5] iFF 1uF+10nF.
o LHUH RN LS MCU MUtk . 244 24 2snT, ZRE /NI HEZE 2 MCU
i, JEHE 1nF SEET MCU 511, kN 100nF, 10uF HEEsk.
o {RIFHIF R IABRE, RS MCU. W a5 A GND 5| BIrHE 2%
i, BUCK A EE ST GND 51 A &, ONE S —BELL GND /EAZ %,
® ANHFEIMMNIZA K HEFL, AL AEAELH - NMEAL, AR AES MCU 51
Z A HEL N R Re v HAt, UABFR S MCU HYE 5| 2 [ e T, FJRM
5 5B A2 AIRGEL RN R EAEMK, WA VIA I, LA S BRHTN X
TE (1) FELJR I 75 RN S0
K 6-1. HEEZHBRERASL
6.2. PCB & 2421

FEVYENR T2 |, 5 BRI w5 22 S SR, R MRt 4, PR
FREYIEE., WERNEE RSN ME S ENNSEE, with, FRERIE Layer2
F5ERE GND, R /> Bottom Layer [HJEAIBURE 5 ELk. VU2 PCB #E#HEZ W
#6-1. #ZF A4 EPCB EBE~:
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6.3.

6.3.1.

#6-1. #E 4 2 PCBIRBE

PCB & HEALR
Layerl Signall
PP PP
Layer2 GND
Core Core
Layer3 Power
PP PP

Layer4 Signal2

A1 6-2. PCB FIERGVYZH 2 HHI TR B — =05 VYRR At L, U= PCB
Il A2 PR AR AR 1720, R EMIEEZD, BB 318 A (R o

6-2. PCB % EMR 5 I EM 2 7] I Bl E AR

CIRCUIT_B

(Two Layer PCB Example)

CIRCUIT_A

(Two Layer PCB Example)

SIGNAL SOURCE

Signal Trace

Frequency
NE)

Frequency

Continuous Ground Current Loop

<<GND RETURN Plane Layer AREA
Length % X (PCB Layer Thickness)
— HS Signal

2 - Layer PCB Top View " .
' Signal Layerl

i P
— €— GND Plane L2
x &—PWR Plane L3
\ K—Signal L4

Current Loop AREA 1/20 X

4-Layer PCB Edge View

FELR ST B

FEIRIE B AR

BEAS LI —NIB IS, QR ZIEBA AL TR b, WAL AR IR 4%, ARSI
s, MALAEEIL PCB A o 1% IEB & AR P A s 5% K SUB s P A R HEL B 1) P Yt 22
RpAT vk, JFHBEDARERA AR —DRHRAES (WP AT RIER; — T &
PEP KN A (nF)o 75 219 BRI SR Bl L B M E 95— N AIAM I LC i, DA %
g 7 5 HL B LA B R A
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RS BE T S«

& 6-3. HEF IR BT

(v}
0
~]
=)
W

et e | D2 gs52 14
TR AT I = H - 288 >
CN1 RLDI6PS00GF.SA16V 4-711115A-?-3'?;3 J_
—JH 1 D3 T o
B72650M0110K072 x\ -
Ad} SMBJ9.0CA 16V/220uF}i 0uF/14
DC
Bh7s5vsA
J__ =
PGND 1P1
TP1_GND

LDO it

&l 6-4. ## LDO #it

15V U2 IMINIT33 V3
T £ 16VIOFAVE 3 y avx 4

Vin Vout
SMDI210PO0STE é‘Ez J—cp >

I Eovsom B | L10 L0uF 1uF

—— 2.2uH

GND

MCU [ i3, VDD 5 VDDA 2 [a] ) ab B 5 X\ & 6-5. 77 VDD& VDDA /iR :
& 6-5. Jf:# VDD&VDDA #if

TETCR HV3A
TT_ ~~—1T
1000 |
*EEQSDWOSIUB S=Cs==Cis
Ril | uF 0nF
i B .
GND AGND

6.3.2. YR #h 3

MCU ) 3.3V HIJELE VR BAR B 7 30 RER AL I8 JI(Pin) (RFE L N 3.3V
KR ENES  Pin, £ 3.3V EEKIEBUR R .
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6.3.3.

&l 6-6. ¥ MCU EZIftr fi 4%

GND seR 44

% 7 GND M Power KIZ% 2, {552 W@UGHETHHME)y GND M4, &5 BALH,
LAGRIE GND (5284 . 552/ GND 4 55 2 2 1T VIA 2| GND V1, A3 T35l i i
M 7S R IR AR . 53 4h MCU JIRERIAE 5 R 4T VIA, AR THENLURAS S . 5
SRS TACARAM NS W LA AT MR8, 1 B 6-7. HEZEHFEG AR

K 6-7. HEEMEA N

THERL S, K GND J= A A 7 700, 385 RS — ST i 0 i A
U FUIT s FE AN R 3T o bl AR UL R it A 0 M e R P A LK FL B A/ T LA
BRI, FrUON TSIy B RS AT, R — B S He R B T . AR it —
Fo i AR R L S UL LR 2 AT A KR 4, BT 6-7. FEEHFAE 7R, £S5
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6.4.

RS T 2 B B SRR CRRVTI UL /N RUBO BRES IR AR o (H A
S B O AR A AR Ky HL BRI, O T BT R AR R FR I 1K-5K R HIRH . 75 A
AN B I R A 5 I, 5 SRR I PRI, SRR L R T AN R T A,
WA 6-7. HEFFEL AR, FESLBRRHIY T & 5mlLHC, — e BrEab 50 Ras 2% o
HLEH

Layout fi &

HUFE AC fRIPHE, fifiR)8, RS232 Ml CAN 54k, & (5 SRR . Hloe
AT REVERE B SN CRIE), DA HORE e TSR it B OR 7 K, i AL
BEANBC 7 BB B o VEE R, T TSN EDE RS T S SRR TR AR
EEELH), (R TR S AN AC AR T T B8 2 .

&l 6-8. HEXEHLFERY HIAR R et

PCB Example with AC chassis Ground Available

I\ Chassis/AC Earth Ground ~
@) @)
[ Power | | I Note: ‘ ~
2 | Conne | Power | Continuous signal ground o N~ 2
8 L St Supply | plane under conngctor 5005 c
= signals. o) o
O _ — O =
< = OO L
S Power Ground i
i) Signal Ground Plane ‘
n
0
©
e 2,
@) Note: O )
< o8| &
3.175 mm void seperation between the OTe} N
= . O x
/ Digital/Analog ground plane and AC chassis /
ground plane to meet IEC61000-4-2 CD 8kV . @

Ve J 7 N
@ @
N’ Chassis/AC Earth Ground N\

TEANFEH PR R A LR ) BN A, 582 U BB 715 5 Ee b A 2 T L
B, A MR — B BE S >3.175mm (0.125inches), AT 11-12 kV H KL (a6 b
B, L2 IEC61000-4-2 Level-4 8 KV H:filjilt Hy

K TVS JUEAER AT RESEILAN RS TR A B, TVS St HEE R Z, B ek
ML .

Ty A AR (RS ADL B A 2 I N PR BRI 25 28 /AT 2 2x %, HLrhx R 4 R Bl HLR
AR AR S . HART SRR AT S IR LA 5C 1 B ARG ZR O B R FE UG . AIX
IELORE, SREM BB EHEES TR, IFEEN LR35 ESD, EMI A1 EFT
FHFHIFE
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6.5.

6.5.1.

Dy TR R S PCB i1 % . SR e TAER T 19 . IR ICIEMENRX — 5, W
RAE MR ORI, HZ R BT EAE U EAT 12 mm M E, FER
SRR FE T, mlRE RS R INRILS, JCHRREM PCB EARMA M (I
JEI PCB ).

E 6-9. HEFPTHA4 layout ¥t

Good ESD/EMI/TVS PCB Layout Bad ESD/EMI/TVS PCB Layout

Q)
@

N
L. [— B
_ ¥V
: ®
(e}

~ WY

Reset PB

| zZzZz00 D |ZZOOD

R
=690]

® ¢
5

5 AMB I FE R A N ORFRE PCB I ML . HARMMFIIZE PCB 4%, LRI
M (R ESD)

U SR A B sl A A AR B (B, TVS, MOV) T Thaeigi, IRk I cE
f£ PCB HIAHAL. £ TVS HIBGORIIHER T, K EHIER SIS S N Jo i ih 2
TVS, P85 F il BB S A B AR ], P eh 52 ORI B LA

MCU 4l &80k Ha 2%

ik OSC

A R EET A Pin, I B T W) A R LR N S I S B IR R R S s AE . 5TH
= HARE 5 BRI GND 4l & VIA FRE . i N ELER T aes H A S, A
SR B SGEL . WL T EE A 5 A B ) GND PAD AT LAARIE, JHEZ 1 GND
VIA LU s A R . g iR R REAEAR R4, PR 5N GND Hiif. dhix fi
AEL AN LR AN % 5 IR — T, REATZ. RN RIREL MCU, dik
HEGELRAREN K, AEGEE 12mm. £ IREJE BT — 25 AR B AR T, SR
I ] BB 14 FH e VIA TR BRI R
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K] 6-10. #EF difk Layout it

Fesk I SWD. MCU ) SWD sk FEL RS &4, 2@ BRI 12mm.
K 6-11. #EFE SWD ke it

Voo
?]VTO k@ Ve |
VDD VDD
SWDIO PA13
SWCLK PA14
RESET NRST
GND GND
SWDO 10 kQ l
GD32xx
GiD

A VLT WA ART B i SWD R #OR GRS RISk, B9 Moyt TImee . 4
i SWD WAME S LKL, Fedf 15em LA #f SWD PHRZEAT GND Zidw kAL, JifE—
& £ SWD PIRME L% IF )L+ pF /N SWD MIiR(ESLIERE 10 A
100Q~1KQ HFH.
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6.5.2. HALHEE NRST

& 6-12. HEFRE AL RE BT

Y NRST
2.5kQ@100MHz/MMZ1608A252BTA00

]

I
% ||| }—*—o
PESD3V3LIBA
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RT11. lREFSE
A5 i HA H A
1.0 HIRRA 2022 £ 08 H 17 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.

© 2022 GigaDevice — All rights reserved
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