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1.

LB

PR T A Pl FLL i (1 T PEEBOROBR BR, TAF P IS ORARAIR,  Diee T AR B R /N DR IS e
WHERH) ESD &3 1FHI RS AR OB, 22T SR8 Fx ESD 15 UK. ESD
Xt R SR AT XS TuafF . CMOS HLig J Fi 1] HL i I ol 1 0 58 [ SOR s 5 EE N
MEEM. B ESD & T aa/E oy FUR A DN — I 2 4 3 5N B 5K b
AN Bk o LT G A3 IR A A AT P A o R PR SRAE 2 I B AN H
K, ESFREENY, EidE. SRR TS IR, ESD # i 3 2 pain
PUZE: B ESD # i L™ AL IR T B0 & ARGt ESD BN H I ey Fi I 2L
LA PRPBOR T REAE — i PRI R, i, a2 o vl REBOR K i ifL, X
it — D FBENKRA . BRR 5 IE R B BE SN, B ORI AR 4 T LIS BT .
LB BT LR TR A e — MO T30, bR .

B R P RO R P o BE RN, IE SRR I s 2 ) AR R AE AP BT
o AR, HA—ANEANT A ARG T, Hi = E SRR RS
FL LA o 2 3 A ol F 6 A 7 )36 28 FL 7 i P L (9 2 S 3R R > 7 4E ESD T
LIPS, 2 LB AR A A A T P TR L RE /158 205 R ARG, SR
L FHAE L7 it R 22 S PRV R AR RO B B BE 0 S5 S0 1 7 i ) T SEVE AT P ARG o
TAE B A i I S RIS HCE AN FI D ESD g BT A DI VA ANV b
#E, MAARAE P SRR ESD S5 8 il F B AR A i e P T SEVESR B TR ALK
RS AT (K 225 B

P ESD MHRARHES N 2% ESD IR Si4 ESD, AN IS AL b 1 1 AT IH] [ 1)
SRR A R A A FE. T S B AR B A
A, PR R e 2 8] A5 2 TR AN BAT R, AReilid s 2% ESD ihRifE T
MISE R IR AL RS0 ESD &40k, kPR A& 1-1. SARESD 5%
R ESD JBHER LR, 879 ESD M H 92 0y 7 ults A fEiE nd S R i DI
oo M AN, 2, L& PCB AN S5 R rh ik vk RS, O g ESD
P AAE ESD R IX I (EPAY W, HgfFid el i A Bk, #5140 ESD il
R A R A A8 S B P I 0 52 2% i A SR RO LI E , T XN 2 AN 242 ESD 32
X, HAZZ MCU LHJE R TIBITIRE.

B 1-1. HH4Z ESD 5&%% ESD Jilt

IC Component ESD
Fab A Board End-customer
environment assembly & operation
Measure sl Measure:
e Ionizer | Measure: ¢ Shielding
» Static Grout | ¢« Grounding | e Pre-running
handling i ground
System
— _Inside EPA_ _ _ _
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2.

2.1.

S F %% ESD(HBM&CDM)

R 2 ESD W A AR S e B 2 st AR I AR B T ESD AR
FOB R R AR H 07 A Ty 2 RA RO H % R4 4 S XA R 43 9 DY AR 7 =0 A
A% 28 (HBM: Human-Body Model). 7 Hi #5£F 4% 3% (CDM: Charge-Device Model). #l
SO 28 (Machine Model). Hi 37/ 5 24 (FIM: Field-Induced Model), {H & Mb 53 ¥ fi
FH W R s Aok i (HBM, CDM).

A #4% (Human Body Model)

NARAERL (HBM) & 3R AF HL 7 30456 i B (ESD) 558 (1A BBUBE: ) B iy PR . it
BURALL T N AR filt B B 8 2% B T R AR TS . HBMY 5 Ui vz A 2 3 [ 22 FH v
MIL-STD-883, it i jift i R B 43 2 v s SRS R o 125 i 3 1 T A0 1) S5 280 Pl i
Bl HBMESD 44 s B BEARFEFE o [ BT 32 F A vk /2 JEDEC itk JS-001.

7£ JS-001 1 MIL-STD-883 1, i Hi A& 100pF 78831 1500 Q it FL L FH 3E 4T E A,
1 A7 2-1. HBM i O B A ekt i, st se &8 mE JLTR (2KV, 4KV,

6 KV Il 8 KV &gt R bl e T ), R J ik A BB 280 4 00 38 14 Fr) e BEL TR o

2-1. HBM JE{C R B

Dual Polarity Pulse
Source
/ P, N \
R2 Terminal
R121MQ S1 ~1500Q erA ”
0~
Dual Polarity gé 3 3 5% 5 ue 5
HV Supply c1 5§5 FES » £3 (a}
T_1OOPF - - T -
I I ] T o
l Terminal \ f
= B Current
Probes

HBM 08 FH 51 JIZH & 5 pi, 51 A& 1 B &M aCEr A £ 220 HBM ik ie . & 5l
JENZH A 75 B T R s o SR BB 51 IR 202 O TEIE R B I r 5] s ARt i 5
[ n P A 2-2. HBM J/iC 5/ I S v BT, Rk — 2051, £85I,
IC HiZ Ml e b it N (Zap) :— ESD WM&, 1 HAER]— ESD HLE T, 1C B2l it 4
INEYE Zap =X, FRR Zap Z A1 [E][A] R 2 —Fb%l, Zap =R & B WA 12 2
T bk ESD Fraiidh, I8 i il =4 0 51 B IV curve FE5RHER) IV curve HEAT T LL
O e % 2 B IER, 47 1C MARBHRIA N ESD ML, F Zap =K. MWK HEER
VARV an & 2-3. HBM #8 AF2# i SR 7967k . Ik ESD HiJE F/NITEHig K, anth &
2R, HENZIC 5| b ESD Frisidh, Bhi ik 1C iZ Uik i) ESD Wi i AR
N BRI S H R (ESD failure threshold).
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2.2.

& 2-2. HBM JUR 5] 4 & 751

PIN to VSS IEAk#% PIN to VSS fikit

o o
[ VDD VDD

1ﬁﬂ

_ﬁHHHJHH

RN
IR

&S \ES

= PIN to VDD IE#&H: = PIN to VDD fifkik

(¢] o
VDD

100

IR
Hﬂﬂﬂﬂﬁh
IRIRRRN

Vss VSs

2-3. HBM 248 HER K

Classification Voltage Range (V)
0z <50
0A 50to <125
0B 125t0 < 250
1A 250 to < 500
1B 500 to < 1000
1C 1000 to < 2000
2 2000 to < 4000
3A 4000 to < 8000
3B = 8000

% HL#3/4:#5 %I (Charge Device Model)

FHLAF Y (Charged-Device Model) & — il 8 (1) yo a1 i F e H i 52 B33 A (0 kg
%, CDM %Y HBM #8582 A[H . HBM 2L A& (Human Body)i HJE X s s Rt
Hi, 1fi CDM BRI A e a8t A By s B JE e Ot . B S ilis . B, B H
AUFRRESR =, NARFEAR SRS AE R D, 5 B 38 fF ESD i F SRk B - &
BRI EE IR Z — . L SMBAERR . W58, WK, B LA H T IC
B (B3 SHEAEME (a3 EERE. BEAE) MEEE, Mot gt

7
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HiH o BRUEAS S 1A FL 2 B 0 — AN T A7 I LT o 224 51 0 Ak )92 b 1) 4 o 4% 4% B8l 2
b P N A FH 6 B Al G ST BB (], TR T R IE, R EIRIRS IC R, SECS A
Pidsi o WEFPASEAY (5 L B 148 HBM RS2 S 6, X A1 LN (ns) 2 14 . CDM R i #38
N RE R IS FLJR 1K 78 AR Field Plate Fl1—/N 531 (1) Pogo pin 4%, Pogo pin 7]
PAZERRI IC (DUT) ) pin 2 [0#5h. A 2-4. COM M 7% REE AR T R fd
BH FE IR PR SR HEAT 3% 18 1) CDM SR S iR B EE ] . Pogo pin 51 BIRZ LA 1 Q ) FLIE B 12
HEFE BRI . KT 2 X0 37 B 78 R 3 A 42 b PR O o

& 2-4. CDM JUli& A iE R FE]

n 50 (2 Coax to 50 Q2
F" Oscilloscope Input

Pogo pin to
ground
resistance =1Q

Pogo Pin —
(Ground Pin) Ground HV
T~ Plane Supply
HLET Dielectric el
Layer )
Charging
Resistor

Field Plate

PR, A SR R IEAAT R o AR PR TR H 22 TR B

(RO IE), DA @ik 3 58 B Ak FEU R /Ko N A Tl e R o), R AR PR A

MZED=ARAEAR. 5B B o8 — s AR, R ZSF R 5]

JE > — AR R . AR DA 3 AN IC. CDM KR I & 2-5. CDM ##
B CFR A T BARI NI, B AT AMMER G4 . (H2, iR
P TR AR A, IF H B SAERIUG S N RAL, I RAE R — N EUR A A =
AN v EHOIT AR

2-5. CDM & RS R4k

Classification Level Classification Test Condition (in Volts) (See Note 2)
(see Note 1)

Coa <125

Cob 125 to < 250

o3 250 to < 500

c2a 500 to < 750

czb 750 to < 1000

C3 > 1000 (see Note 3)
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3.

R% % ESD iR (IEC61000-4-2)

RE4 ESD M Tt S 2o F 7 ESD S, E B EXET R4 ESD il
AL —BBIE IEC 61000-4-2 HHRILE F IR 77 V28047 7= b B2 B B FH Bk F2 b 1) ESD Hidh
5. |EC MU T WA RGN, 2l & Befli i A = S8 . AcZ A4, 1IEC 61000-
4-2 WHFRAESR “Human Body model”, {HJ2 IEC 61000-4-2 &N H T #%4i4 ESD $ifh
FEREEZMR, WA ) DUT & S & BT e i 582 = i, 7= i B AU PCB AR
ERITHREG ISR, 50 g ESD I F2 o 8 B S ANFE], R 44 ESD il
WA PCB Ak LY Fr Z 6 A PCB &£k 1 HIB LASE I AR L R ThE . O Fr 2 ESD il
W HFRARIE IC fEfliE, B0, FEEE R A 2R, 1EC 61000-4-2 ¥ 1) &4 400
B TR S th St p i 2o P ESD S W1 & 3-1 B ESD Wit A
N, AT RS ESD MEHE H I FE i RC 5t A AR, Hih Rd RIFEAR A 330 BR
i}, Cd+Cs HI%1H N 150pF .

& 3-1 &%i% ESD iR EE

o Re Ra —
L e T e B Discharge tip

Charge switch Discharge switch

DC HV
supply ——Cs+Cy

Discharge return

L
O connec tion

F G54 ESD MARHEHHLUE T AT AN A SR R PR T 3, 384 D9 DAt
G, WZ3-1 RAEHESD MER. +4 I 17 it i ) 7 SR AR AT LA
WFFEPATINGS, AR F R NS 2 T D4R BRI DU AN SE Z i a] DA% IR
7 P e SR R S R R AR S R B o AN I A5 2 A e e R s AU R T
i ST, AR R % 10 YOI,

% 31 RYi% ESD MREH 5K

Hefh AR AT RAER
R T L E (K V) £ Tt L (K V)
1 2 1 2
2 4 2 4
3 6 3 8
4 8 4 15
Special™ = Special B A
(1). Special /2 FIAE =g R, Him. TAEHE T & 0.
Special S Z AR FEIR R0 8 %% 1 B Ad B FH BR BT I 7 22

MCU 7L T R4 g ESD M58 A itk .2 FI A S & R — e HI 233047 B 37, 8 LIS
PIEAER TVS, Jots A GPIO $RAE: B Pttt s (3@, i &/3-2 TVS BB rnE

9
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AR, TVS BEIFFERR TAEE R AT FRE, ZIRE T TVS (158 fa b L/ T
ARG A LT % D) P K LR M CRT LA GPIO 1132 B (T3 R (Y P, B 7 i
BRI O/E . TVS MR SR BR A, AHEBS K TVS 26 MCU £#%:4¢ ESD it
SRR, T TVS [k LLZ% (ANO051 ESD B %42 TVS ik AUAE ) .

[ 3-2 TVS pFir g REE

IC IC pins
with PCB
normal pins
ESD

IC pins with
normal ESD

PCB internal
connections

Protection
diodes for
system level
ESD

PCB

WG 45 R 5 7 ZARYE MCU 1) TAE &M FTh e R o i Bhad 3%, DR 25 SR ik B8
IEC62132-1 %tF MCU [¥1 & 4i4% ESD T LLor Ay 5 i R B0 7%, W F &
3-2. IEC62132-1 MCU AR EL 0w, Hp5g A LB RS, BCD &HAK
KRR, E R

% 3-2. IEC62132-1 MCU KRR & 5%

37 Ei:9%)

A RN R IOTE RN, ESDTHR I AN A5 1 i AR AT 5
EBIIKSE: RN R, S ETABALER, ERKMENSRE,
1 [ B G I 1 3RS

B

TR AERKAEANDSRE S, SR BITRBAILE, EREAGR )G, B
C |LikAzZR 2 FERIIEF RS, HEEANL TS (reset), & Al 2] JFR A IE
HARA

HOBT B AERKAPREAMTEN G, SR HICAIEEIZAT (reset BEHHD, AT
R EATERT EHUR, A RERBIEF RS, — U i Tlatch-up LR 1A

E |f#gkz: ESDIIkiEN, Tk 1O BRI .

10
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4.

ARGH ESD HG 4 ESD £7

#£ GD MCU ff] datasheet 1, xtF ESD MEAEMIHGIA D ABEES, 2B RGEHIM
ESD ZH0R1it i 411 ESD 244, 1 & 4-1. MCU_EZ R ESD %240/ & 4-2. MCU
LA R ESD SRS, M TIXHiF ESD 4L, FHIX M0 G2 AT 1), X R
PRAE AN F 1

T RS ESD Wik, MCU R4 bR T HIl FEMRATRD, Mk MCU £ 43 %
R AT I R O T B L, LA R ANE EPA B a7 X4, 8
AT T P TN DA R L RO 1 3 DR S5 e L 425 1 i I

4-1. MCU R4tk ESD F4&H

Symbol I Parameter Conditions Level/Class

) . Vop =33V, Ta=25°C,
Voltage applied to all device pins to
Vesp ; : LQFP48, fucik = 72 MHz 3A
induce a functional disturbance
conforms to IEC 61000-4-2
Fast transient voltage burst applied to Voo =33V, Ta=25°C,
Ve induce a functional disturbance through LQFP48, fucik = 72 MHz 3A
100 pF on VDD and VSS pins conforms to |IEC 61000-4-4

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

A 4-1. MCU ZHR ESD SRS Hh R 1 IUAE R s, 00 DA Sl 5
K12 B LR AF 4 B I A

Vers /& EFT XS %L, /& MCU _E LIS AT At AR St 0 AR _E it on ri PR ik i T3
T MCU Xt EFT TP level.

O P 5301 ESD 4% HBM. CDM Wift, X it frigh LB RSl A v, MCU A
ERE, AR TTRNNREE B AT AR X PIR I A SR Rt A R . X
A MEOIE T, I 2K 25140 ESD Btk HBM, HSEX AN AR S,
PRI o AR, AT DA T ] FELBR FRPIR S SR AN—FE

& 4-2. MCU & /4 ESD & 5%

Symbol ‘ Parameter Conditions Min  Typ | Max | Unit
Electrostatic discharge Ta=25"C,
VEsDHEM) —_ — 2000 \
voltage (human body model) JS-001-2017
Electrostatic discharge Ta=25°C;
VEsncom i — — 500 V'
voltage (charge device model) JS-002-2018
(1) Based on characterization, not tested in production.

g% ESD it HBM Fll 24:4% ESD IEC 61000-4-2 3 F i vH =2 B (1 I 45 2
HLER 4k EAEEALZ 4, I H IEC 61000-4-2 IR 2k A HBM k. 1H )2
PR bR B 7E AT IO R RIS . SR AT ARG B () AR IR S SR A A
A, & 4-3. BHRESD SELHESD HAMEEZERT=, F—NRZ%%LT,

11
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BN 2] DUT B IR BIEAFAEIR R ZE 5, IEC 61000-4-2 I r ) HL TS {2
O 9% ESD f#fs, H_LTHiS R FER.

& 4-3. ® 7% ESD 5 & 4% ESD U EREER

16 Discharge current thru a 2-Ohm load |
[ [
14 I [

4kV-GUN

10 4 —C =150 pF, R = 330 Ohm (]

A
A

8

i <

2 [ — -\\-V\‘_
0

2

Current | [A]

4kV-HBM | ——tmosrrE |

(schematic) —— PR RE |
1

0 20 40 60 80 100 120 140

Time t [ns]

NI E WA EE — BN E R, A 4-4. EHEZESD SREEH ESD it 77~
ZHFPR, {ORE ESD 2% MCU By 1951 IEEAT 20 & FOR IR, #7475 2 Fb
HeTr, ks MCU BT 51X GND #EAT#F RUBCRINR. EX Aol
AL TA EHUIRES, O BRRREDE AN R b, AR . R 4i9 ESD
Mg fE v, SR R4ELE PCB A |, GD MCU 7EHEATMNAIE 2 2 15 v 1T It
B AR BE i S E MCU 50t RGN — LU A%, MK F2d MCU B TAE,
IBATARIA T . MCU 7EA LI, GPIO £ 4b T =BHPtiREs, &ARELH. MCU
EHRITAER, fTiEiT—ERIhEE, GPIO A REH VI, MCU WA EIZ 4]
HLHCIR S B . MCU 7EX I FRIRZS T, 78 ESD #FHLdfE, MCU Wiy ESD
SRR AR AR, NS R BRI BB EZE R . IR, MCU #5724 ESD
(RIS 08 B2 M Tt ESD T-HURTE M & IV curve 2 I A VFEH 2 WREAT FI5E,
O R R I RE L 2 AE IV curve EATTADL. MCU £4:4% ESD Il At v
HWH A L HBATIER, GRS ESD TR IR B AL AMSENIL R W2 R 5
% ESD SEMHEbRHE. RAL I RATAE R IR A LU SRS SR NRST 5
R RSB T8 FENLI I R & MCU 1) PC e Bk 13 72 Hh 52 248 551
HhbHEREN Hardfault AT HBLAENLIRG, FE R AL ASENLERE s A AR EA &
PIBPERI T, S8R % ESD MBATIRA DA . H AL A0 P Ah I a4l A 1 5%k
PEREFE S5 KRR, 2 KE R SEIBIRIIE, O F 9% ESD MRS ESD ZIHKA H
PRI R AR AR Fr 2 ESD MRS M= KA R 44 ESD 554 .. MCU
R FAER” iR 2P R AN h Rt — s AMBC L, IXAME DL R i) ESD PEfRE s
PCB. & Bid it S sk,

12
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& 4-4. {4 ESD 5 R4 ESD WA T EER

Function

Device level ESD test

System level ESD Test
(IEC)

Stressed pin group

All pin combinations

Few special pins

Supply

Unpowered

Powered & unpowered

Test methodology

Standardized

Application specific

Test set-up

Commercial tester & sockets

Application specific

Typical qualification goal

1..2 kV JEDEC HBM

8 kV Contact (IEC 61000-4-2)
15kV Air (IEC 61000-4-2)

Corresponding peak current

065..13A

>20A

Failure signature

Destructive

Functional or destructive

13
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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.

© 2023 GigaDevice — All rights reserved
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