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USB ( Universal Serial Bus ) BB ESIERHE . REEEKRREIMERME
N—fESR7ERAMEE , B — M N\ESH M ERIRATREE. USBEHREETFE
RO R, NERK , FH, e SHREEAE TUSBNE  RBrIEFERFE
F&EZINEZ—. USBNHEALICFHIREREES , EESEMARIELE | 1
USB1.0, USB1.1, USB2.0, USB3.0, USB3.1, USB type-C , E{ERARIFARER
EERERAREEIHERNE. BE17H T ZEMRARGIEEEELL.,

USBNEI> iRaR BHYBEIRR FAAIAMEIRTNEE | APIEERFAETUSBNERN
@Kk , BBEUSBNHESINFETE. FEWE (ESD ) BEH1ERkUSB T ERA TIE
EH, ERIERUSB EBEIRTHERIE. SRMEmEREERER , BIE0IEMH&
REEFEIE ( ESD ) RIMHSZRE/ BRI % , ERRE ERHEmA SRR |
EEFREIENRIFEREERRVEEME. EUSBIRINFFERERRG I AXPEEUSB
IRRISRER | PrLEFFE¥IUSB MMEIEHIESE.

[El1. ZhRAUSBA S IEEILL

72N (ELEDEES HEEREN MEETE {SSRAREL
USB1.0 1.5Mbps 5V/500mA 4 2
USB1.1 12Mbps 5V/500mA 4 2
5V/500mA 4 2
USB2.0 480Mbps
12V/3A(HR3E ) 5(USB OTG) 3
USB3.0 5Gbps 5V/900mA 9 6

USB3.1 10Gbps 20V/5A 24 16
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FEINEREZH

s | 1ommm F—IBENEE FFEEE | 30 nsEEESER | 60 nsEEESER
& P 7% (£10%) (Tr) (+ 30%) (+30%)
kV A ns A A
1 2 75 0.7~1 4 2
2 4 15 0.7~1 8 4
3 6 22.5 0.7~1 12 6
4 8 30 0.7~1 16 8
HIERF4R
HIE R =240k a2 E4 3 Ea 4
RS 2 4 6 8
TRINE 2 4 8 15
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Key

X time, ns

Y current, A
1 330pF/330Q2
2 150pF/330Q2

Key

X time, ns

Y current, A

1 330pF/2000Q2
2 150pF/2000Q

T ERIESDIR LRSI BN AR
RENE N2

IEEER EE,;th@tl/ EE;;}Ib@tz/

Eal BEE EEE BEE

(A/kV) (A/kV) (A/kV)

150pF 3.75 2+30% 1+30%
330Q +10% (t;=30ns) (t,=60ns)

330pF 3.75 2+30% 1+30%
330Q +10% (t;=65ns) (t,=130ns)
150pF 3.75 0.275+30% 0.15+50%
20000 (0,0%) (t;=180ns) (t,=360ns)
330pF 3.75 0.275+30% 0.15+50%
20000 (0,0%) (t;=400ns) (t,=800ns)
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RC.1 BRI - EERIEEIN S REFR
Al sR Bl R 8511 #8512 8513
Ly; +8kV +8kV +15kV
Ls; +6kV +8kV +8kV
Ly +4kV +4kV +6kV
Ly +2kV +2kV +4kV
#+FC.2 A - BEE=RAMEAREESFNR
Al ER R $85RI1 8512 8513
Ly +15kV +15kV +15kV
Ls; +8kV +8kV +8kV
L, +4kV +6kV +6kV
Ly +2kV +4kV +4kV
+®C.3 BRI - MmN B ERESFR
Al AR Rl EREEE 8511 #8512 8513
Ly; +8kV +15kV +20kV
Ls; +6kV +8kV +15kV
L; +4kV +4kV +8kV
Ly; +2kV +2kV +4kV
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A3 a8 Al R E

1SO10605

FRCABTMARS - =M BREEEFR (RIERRISERN )
Al eR R EREE 8511 8512 8513
L4 +6kV +8kV +8kV
Ls; +4kV +4kV +6kV
Ly +2kV +2kV +2kV
L NEF & NEF
FCSHIMAGS - =R BAGEEFR (REIRPRISER )
AR R EREE 85511 8512 5513
Ly +8kV +15kV +15kV
Ls; +6kV +8kV +8kV
L, +4kV +4kV +6kV
Ly +2kV +2kV +4kV
FRC.oEImE - BRI EIEFR (AIEPRIRES )
Al AR BIEREE $aRI1 8512 #8513
L4 +6kV +8kV +8kV
Ls; +4kV +6kV +6kV
L; +2kV +2kV +4kV
Ly RiEF NiEF +2kV
FRC.7EHAE - ERMBABEERFRTO (BIEE5RISED )
AR R #ERI1 8512 8513
Ly +15kV +8kV +8kV
L +8kV +6kV +6kV
L,; +4kV +2kV +4kV
Ly; +2kV ER +2kV
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USB1.0 NME&EFMEERIERZES1.5Mbps |, {558 EFHIGA75ns~300ns , E¥USBL.0NEIE
1TESDIRFERS , ESDIRESHAEHEUSBNEAVSTEAR L , ESDEHMARVE S BT A8E,ZUSB
NENEEBERE , BRESDIFESRENEES/30pF,

Vbus

GND

ol
ESD1

usB
1.0

USB

1.0

PPTC
Vhbus —-
D-
D+
GND 1
) x 7
ESD1 x

ESD3

RESRMFRR2E

fREES2 Bug MR VE BRI
< 5
SMD0805B075TF 6V, 0.75A, 0.0900~0.3500,0805 | /3 SAam |
4000(
PPTC
~T AR
SMD1206B075TFT 8V,0.75A,0.090~0.350 , 0603 TSR
4000(E
5V, 28 , 320W(8/20ys), e
SDD32A05L01 350pF, SOD-323(0805), ;gﬁgﬁﬁ '
15kV/(air),8kV(contact)
ESD1
S£D52A05101 200pF S0D.-525(060%), 25y, | T E,
B 25kV(contact)
5V, &[5, 30pF,SOD-523(0603), 7heEs
2BD>2C05L01 15KV(air), 8kV(contact) 3000{@
5V, &, 15pF,SOD-923(0402), T EBARES,
ESD2 LAC92C5.0L01 15KV(air), 8kV(contact) 8000/
5V, &[5, 10pF,SOD-882(0402), 7hnems
LADBCO5101 15KV(air), 8kV(contact) 400001E
5V, &5, 10pF,SOT-523, T<Fsneims
ESD3 LAT52C05L02 15KV/(ai), 8kV(contact) 3000/&
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http://www.brightking.com/gdbzjy201608037528/uploadfiles/file/ESD/s/2016122919463546355203.pdf
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USBL.INEERHEEEZ=E12Mbps , {558 EFHEA4ns~20ns , 7EEUSBL.0NNEIESTESD
{REERS , ESDIRESHFIEHTEUSBNERNSTEAR L , ESDEHREE R BE, ZUSBNEIIE
BIBEME , ESESD SBHNEERER/I VR 10pF,

PPTC PPTC
Vbus _h Vbus _h
D- UsB D- uSsB
D+ 11 D+ 1 1
GND GND Yo
T +| [#
= ESD1 E€| [‘;| g ESD2 = 7@%
ESD3 T

RESRMFRRZE

fREESS Bugg MR HREhEIR BRI
~TAERB 4
SMD0805B075TF { 6V, 0.75A, 0.0900~0.3500,0805 | /SR .
40001
PPTC
< 7
SMD1206B075TET | 8Y,0.75A,0.090~0.350 , 0603 TSR
400018
5V, 28 , 320W(8/20s), -
SDD32A05L01 ,‘ 350pF, SOD-323(0805), g%ﬁg’ﬁ*'
+15kV(air), +8kV(contact)
ESD1
SFD52A05L01 SV/TV, Bl , 18A/16A(8/200S), | 7o poan
SFD52A07L01 200pF,50D-523(0603), 3000(&
E—— +25kV(air), £25kV(contact)
5V, #[3], 10pF,SOD-882(0402), | 7<stetmas,
ESD2 LADacostol ’ +15kV(air), +8kV(contact) 400001&
5V, B[4, 3A(8/20us), 0.8pF, i,
UET14A05L03-BK 4 SOT-143, g%ﬁgﬁﬁﬁ,
+15kV/(air), +8kV(contact)
ESD3
5V, 573, 12A(8/2015), 3pF, I
UDT14A05L03 Q SOT-143, e,
+15kV(air), +8kV(contact)
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USB2.07MEIRE (—)

USB2.0 NMEEFHEEEZER480Mbps , S8R LFHE/R0.5ns~0.6ns , FE¥USB2.0/ M EEST

ESDR:ER: , ESDIRERMMAILHHEUSBMEANSIRAR L , ESDSMGRIEERAR
HRSBEME , ERESDIRERURIEES

PPTC

INR4PF,

PPTC

BEs/ZUSBN

PPTC
Vi [ Vi [— Ve
o usB D- USB o [ B -
D+ 20 D+ . 2.0 D- H B uss
GND ; GND [ [ D+—| Lo 0 20
% L =
ESD1 I:I i ESD2 = 7@ ESD3 GND T =
B s 4 |
i | - ESD4

RESRFRRSE

{REES BUgR SN M REEIA BEEFRIE
NE=rt A
SMDO805BO75TF \9 6V, 0.75A, 0.090Q~0.3500,0805 Z;ojo?ﬁ%m '
PPTC Sy
N I‘-%ﬂ HH’HE‘ I
SMD1206B075TFT \g 8V,0.75A,0.090~0.350 , 0603 P
5V,E5[ , 320W(8/20ys), s
SDD32A05L01 " 350pF, SOD-323(0805), g%ﬁggﬁﬁ :
+15kV(air), +8kV(contact)
ESD1 -
SFD52A05L01 Surr, P 18A/16AE/20S), | Trastase,
SFD52A07L01 PF,50D-523(0603), £25kV(air), | 3560/
= +25kV(contact)
5V, 87, 19A(8/20ps),0.8pF, s
UDD32C05L01 " SOD-323(0805), +15kV(air), i
+8kV(contact)
5V, 88, 2.5A(8/20015),0.4PF,SOD- | -y ses
ESD2 UBD32C05L01 ” 323(0805), +15kV(air), ;O_foﬁg'*ﬁ%
+8kV(contact)
5V, 87, 2.5A(8/20s), 0.4pF, s
UAD8C05L01 @ SOD-882(0402), ZOU‘O«?J@%H?,
+15kV(air), £8kV(contact)
5V, E[&, 3A(8/20us), 0.8pF, gl
UET14A05L03-BK Q SOT-143, ;gﬁgﬁﬁm,
> +15kV(air), £8kV(contact)
=03 5V, 5[, 12A(8/20us), 3pF
I$DI US 1 p 1 ~ = ﬁ azi]
UDT14A05L03 Q SOT-143, g%ﬁﬁéﬁm,
8 +15kV(air), +8kV(contact)
5V, B[, 5A(8/20ys), 3.5pF, e prgeitn
ESD4 UBT26A05L03 @ SOT23-6L, ;gﬁgﬁﬁm,
4 +15kV(air), £8kV(contact)
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USB2.07MEIRE (=)

USB2.0 MMEERHEERIERG480Mbps , {558 EFHGAR0.5ns~0.6ns , FE¥USB2.0/ M HIEST

ESDRFERF , ESDIRERHHIHHIEUSBERNSIRR L , ESDSMHRIEES A

ERIEEmE | ERESDIRERMRIGES/I4pF.

use
Controller

)
el
3
O
s

D+

GND

Veus
D+

GND

i

C IJW [] 3
YRFY

zﬂz:#zﬂz: Esbl
| l_all_ |

~ -

_;

MEEUSB2.0/ M HEI{RE
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BEs/ZUSBN

PPTC2

L e {Vbus

D+

USsB
2.0

ID

OTG/tR7E

ESD2

GND

HRIEZEEUSB2.0/\ ERE

RESRMHRE2E

{REESE BUEE YMER THEREhEIR IR
6V, 0.75A,0.0900~0.3500, TR |
SMD0805B075TF \» A s
PPTC1
< 8
SMD1206B075TFT \ﬁ 8V,0.75A,0.090~0.350,0603%3% Hﬁg%ﬁ%'
NE=3: i
PPTC2 | SMD2920B400TF \,, 15V,4.0A,0.008~0.040,2920£14 gojoﬁéﬁﬁﬁm,
5V, B[4, 2.0pF, 12A(8/20ys), e
UCT26A05L05-HP1 SOT23-6L, +15kV(ain), gaﬁgﬁ% '
+8kV(contact)
5V, B85, 1.0pF, 5A(8/20s), -
Espl | UDT26A05L05-LC1 SOT23-6L, +15KV(air), ;gﬁgﬁﬁm
‘ +8kV(contact)
5V, B[4, 1.0pF, 3A(8/20ys), .
UDT26A05L05UL SOT23-6L, +15kV(air), ;Ojoﬁgﬁm
+8kV(contact)
12V(Pin1), 5V(pin 2,3.4), &1,
50A(8/20ps,Pin1),3A(pin
2,3,4,8/200), T,
£392 WIRF28A125L04 @ 550pF(Pinl),LpF(Pin2,3,4), 3000/8
DFN2018,
+15kV(air),+8kV(contact)
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USB3.07MERE (—)

USB3.0 NMEZFEUSB2.0 RIERE LIRNN2 SWEEEDAR , BERENESGbps |, (SR ETFHER

0.05ns~0.06ns , B ES4RESDIRES A LB REH/\IR0.8pF,

PPTC

VEUS
D+

SSTX+

SSTX-
SSRX+
SSRX-

USB3.0

Ll

iffiE

m

ESD2

PPTC

Vaus
D+

SSTX+

USB 3.0

SSTX-

SSRX+

SSRS-

[’rﬂﬂ——o

ESD3

? sl

(RESRMERSE
(Reg=s4 BUSR HMER TEaEHIR BRI
1.1A,8V, 0.040Q~0.210Q, YASE oo
e SMD1812B110TF p 1812345 20001
N
1.5A,8V, 0.040Q~0.120Q, YASE oo
SMD1812B150TF/8 1812414 20001
5V, 5[ , 320W(8/20us), .y -
SDD32A05L01 ,‘ 350pF, SOD-323(0805), ;&)ﬁaéﬁm '
+15kV(air), +8kV(contact)
ESD1 =
SFD52A05L01 SV/TV, B, 18A/I6AB/200S), | 7 paposene
SFD52A07L01 200pF,50D-523(0603), 30001&
e +25kV(air), +25kV(contact)
5V, #[5, 0.4pF, 2.5A(8/20us), e
UADSCO5L01 @ SOD-882(0402), Hﬁ%@ﬁm,
+15kV(air), £8kV(contact)
5V, [, 0.4pF, 3A(8/20ps), s
UBD8CO5L01 @ SOD-882(0402), Hﬁﬁﬁ%
+15kV(air), +8kV(contact)
eb2 5V, #7, 0.4pF, 3A(8/20s)
, =R, U. p ’ US ] < 2 ﬁg Hit
UBD32C05L01 ‘ SOD-323, ;O‘Iﬁgﬁﬁm,
+15kV(air), £8kV(contact)
@ 5V, &2, 0.7pF, DFN1608, TR,
UADOG3C05101 ’ +15kV/(air), +8KV(contact) 5000(E
UAT52A05L02 5V, [, 0.4pF, 3A(8/20us), TR,
£3b3 UBT23A05L02 SOT523/50883 , 3000(@
Sng +15kV(air), +8kV(contact)
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USB3.07MERE (=)

USB3.0 /NEZEUSB2.0 AEHRE H1Ehn
2 HIEREDLR |, REANESGbps |, &
% FFHEA0.05ns~0.06ns |, INEEED

ARESD{RFE

PPTC

Veus
D+

SSTX+
SSTX-
SSRX+
SSRS-

AR S/ NIR0.8pF,
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