RS54k & TVS Diodes

Transient Voltage Suppression Diodes

§4q

}&iR Description

POKERFIREARIPBREFRERZERNEMBELTBE
EHSIRNBERE.

The PE6KE Series is designed specifically to protect
sensitive electronic equipment from voltage transients
induced by lightning and other transient voltage events.

BZF Applications

o EEEE Communication Equipment
o B Security & Protection

o TiEE Industrial Control Equipment
o HIE Power Supply

o KIEHTF Automotive Electronics

o FifERIRE NewEneroy

o [HE(RIP Lightning Protection

I1#EE Functional Diagram
SR ¢ =

Cathode<> Anode
g Uni-Directional

pbdd O

X&) Bi-Directional

O
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P6KE Series

¥51% Features

FEEZ0.01% #910/1000 pS KT M IEEBKIDIIR600 W
DO-15 # &N BFHBHMEIP R FEALSH(< 10V )
MRIRIGRZETE : MO VEITFFEBEE/NF1.0 PS
MBBEAIMERE

AR N B A B RB I EMSHAE RS
BAMILKIFJEDEC JESD201AEK4aF4ci#tT

IEC 61000-4-2 ESD 30 kV (£=5), 30kV (#Zf8)
HIRKEFTIRIPFFSIEC 61000-4-4

{EREERME

12.6 VLA L BB EFIAE XY MR B B EY(E K F1.0 pA

B ESIB4RIE: 260 °C/30 s

RERIEHERE0N%

UL ATTBI SRS IR SR V-0

SIHEES

XK, FFAROHSER

FTARE3: “REESIL T, WwFESH(Sn) (IPC/JEDEC J-
STD-609A.01)

600 W peak pulse capability at 10/1000 uS waveform,
repetition rate (duty cycles):0.01%

Glass passivated chip junction or Planar chip (< 10V ) in
DO-15 Package

Fast response time: typically less than 1.0 PS from 0
Volts to BV min

Excellent clamping capability

Typical failure mode is short from over-specified voltage or
current

Whisker test is conducted per Table 4a/4c of JEDEC
JESD201A

IEC 61000-4-2 ESD 30 kV (Air), 30 kV (Contact)

EFT protection of data lines in accordance with IEC 61000
-4-4

Low incremental surge resistance

Typical Ir< 1 pA for VBR min > 12.6 V

Compatible with high temperature reflow soldering (260 °
C/30's)

Ver @ T= Ver@25 °C x (1+aT x (T,- 25))
(aT:Temperature Coefficient, typical value is 0.1%)

UL Recognized compound meeting flammability rating V-0
Matte tin lead—free plated

Halogen free and RoHS compliant

Pb-free E3 means 2nd level interconnect is Pb-free and
the terminal finish material is tin(Sn) (IPC/ JEDEC J-STD-
609A.01)
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P6KE Series

BEAHPEI — 1R E TVS Diodes

Transient Voltage Suppression Diodes

$#13& R~ Package Outline Dimensions (DO-204AC/DO-15)

(REH T & m ™ @for uni-directional products only) #s Millimeters Inches
Symbol
Min. Max. Min. Max.
Dl
v A 25.40 - 1.000 -
J{ W_C

. T B 5.80 7.60 0.230 0.300

C 0.71 0.86 0.028 0.034

D 2.60 3.60 0.104 0.140

DO-204AC (DO-15)

FE 254514 Maximum Ratings and Characteristics

(BRBBEER, BIATA=25°C Ratings at 25 °C ambient temperature unless otherwise specified.)

2% ws & B

Parameter Symbol Value Unit

10/1000 uSEK IR T(E4), IEEKTThE V(E2)-2KE

Peak Pulse Power Dissipation(Fig.2) by 10/1000 uS Test Waveform(Fig.4) (Note 1) - Peem 600 W
Single Die Parts
10/1000 uS FKP3ER T(E4), EEKPIHE (E2)-BESHY
Peak Pulse Power Dissipation(Fig.2) by 10/1000 uS Test Waveform(Fig.4) (Note 1) - Peem 800 W
Stacked Die Parts (Note 4)
EEINFE , TIREFR, T.=75°C Po 5.0 w
Steady State Power Dissipation on Infinite Heat Sink at TL=75 °C
E@BKTEBRIEE? TR ZEMS.3 ms B XK NVEJEDECHE)
Peak Forward Surge Current, 8.3 ms Single Half Sine Wave Unidirectional Only (Note |  lFsm 100 A
2)
FRFESHEERES, 8550 A Ve 3.5/5.0 v
Maximum Instantaneous Forward Voltage at 50 A for Unidirectional Only (Note 3)
TERF#HEEEE T, Tste | -55t0175 °C
Operating Junction and Storage Temperature Range '
BRARIE(EES|%) Ryl 20 °C/IW
Typical Thermal Resistance Junction to Lead

'ﬁﬁ%ﬁﬁ(%éﬂiﬁ) ROJA 75 °C/W

Typical Thermal Resistance Junction to Ambient

7R Notes
1. SREAESESMTERKERE, MIREE25 °C UEB/RHARE (FEEET=25C) .
Non-repetitive current pulse, per Fig. 4 and derated above T, (initial)=25 °C per Fig. 3.
2.  EERA8.3 msBENFBMIERRIFES IR, &IKEL4R/min,
Measured of 8.3 ms single half sine-wave or equivalent square wave, duty cycle=4 pulses per minute maximum.
3. HBERV<35V, EBEBAV<5.0V,
Ve < 3.5V for single die parts and V< 5.0 V for stacked-die parts.
4. BRELRATTHNEFRER, BEABSEEPRETNARES.

For stacked die component details, please refer to models marked with * in electrical characteristics table.

EBNERFEEFERRTBRNAE
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RS54k & TVS Diodes

Transient Voltage Suppression Diodes

B SN Part Numbering System

P6KE xxx C A — X

FTEZ % Product Series

HZFEBE Breakdown Voltage

SETsate | SET fuse

P6KE Series

%27 Package Code
None: #4s# Reel Tape
C: X[a Bi-directional B: 8% Bulk Packaging

None: #[g uni-direction

A: 5% Ver BERZE
5% Vgr Voltage tolerance

¥Ric Marking

Ptk
Cathode Band

(REBTH @& for uni-directional
products only)

(=T SET vyyww JEj#itY Trace Code Marking AR SET vyww
Trademark YY: F4£%5 Year Code Trademark
Part No. WW: f£3% & Week Code Part No.

FrRES
Product Type

+86 592-571-5838 www.SETsafe.com  www.SETfuse.com  E-mail : sales@SETfuse.com

JBi#A%5 Trace Code Marking
YY: 4413 Year Code
WW: f££E Week Code

FRES
Product Type

EN&EREBFERISBNAE
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B ASHN& — 4R & TVS Diodes

Transient Voltage Suppression Diodes P6KE Series

AiE Glossary

=] ik

Item Description

$H{IEE Clamping Voltage

Ve (TVSHEEZAXERN®EE, ATFREIRERENBE,
Voltage across TVS in a region of low differential resistance that serves to limit the voltage across the device
terminals.

REXHFEBEE Reverse Stand-off Voltage
TVS BRBSEBRS TRSBE.

VR Maximum voltage that can be applied to the TVS without operation.
E: AVw (REERIAERE) RR, BRARIIEBEV).

NOTE : It is also shown as Wy (maximum working voltage (maximum d.c. voltage)) and known as rated stand-
off voltage (Vo).

REBHEHE Reverse Leakage Current
= VREYEBTR.
Ir Current measured at Vg,

E: Ak FHBERETR.

NOTE : Also shown as I for stand-by current.

iFZHEE Breakdown Voltage

Ver  EEERUMEEBR (ULER)EITVSHBE,
Voltage across TVS at a specified current /1 (test current) in the breakdown region.

EMHESIEERK P EFE Rated Random Recurring Peak Impulse Current

lew | 3 IN7EIR % L HOREN B S BT BRI R ATEE.
Maximume-rated value of random recurring peak impulse current that may be applied to a device.

#iEF 1= Rated Average Power Dissipation
Puayy FTERIR(BERSBRASHRR)EEN AT~ ENRARENRE,

Maximume-rated value of power dissipation resulting from all sources, including transients and standby current,
averaged over a short period of time.

BEMYES IB{ERK P I ZE Rated Random Recurring Peak Impulse Power Dissipation
Peow | SAEREHLES EEROH TR (ppm) FIHLE B B AFI AL 8 (Vo) AR R A SAE .
Maximume-rated value of the product of rated random recurring peak impulse current (/ppm) multiplies by specified
maximum clamping voltage (Vc).
& Capacitance
Co  EMEHMEMBETHRWENTVSES,

Capacitance across the TVS measured at a specified frequencyx and voltage.

—(GB-T 18802.321 / IEC 61643-321 / JESD210A)

EBNERFEEFERRTBRNAE
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RS54k & TVS Diodes

SE Isafe | SET fuse

Transient Voltage Suppression Diodes P6KE Series

=

Item

Ves

Ies

ay(BR)

Ipp

h

+86 592-571-5838

Ep%

Description

IEERRHI&{EEBE Peak Forward Surge Voltage
FEIRENEDRBBR(Fs)FFLNBET, EBZTVSHIEESBE,

Peak voltage across TVS for a specified forward surge current (/rs) and time duration.
E: AV ERR.

NOTE : Also shown as VE.

IF[@)3R & 8% Forward Surge Current

FEIEMSEXIEES TVS KT B,

Pulsed current through TVS in the forward conducting region.

i EEERR.
NOTE : Also shown as /¢,

T HERE R Temperature Coefficient of Breakdown Voltage
TFEENTHUSEETLNLE,

The change of breakdown voltage divided by the change of temperature.

& {& Bk i E83% Peak pulse Current

FEMNFETVS LR ERKT BT, DRERMBEV: NEEREE .
Peak pulse current value applied across the TVS to determine the clamping voltage V( for a specified wave shape.

Bk E RS EF Pulsed D.C. Test Current

NWELTFHEEVeIAMKER. ZBREAFSEHHE, EBFLETFENE/NT40 msERKBREAL.
Test current for measurement of the breakdown voltage Vgg. This is defined by the manufacturer and usually
given in milliamperes with a pulse duration of less than 40 ms.

3 mﬁﬁ/BR«iEEB_?o
NOTE : Also shown as /gr .

—(GB-T 18802.321/ IEC 61643-321 / JESD210A)

EN#ERFEFERRTRNAE
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BEAi0% —4RZ TVS Diodes

Transient Voltage Suppression Diodes P6KE Series

BSEHM (ssair sunes<)
Electrical Characteristics (Ta= 25 °C unless otherwise noted ) Table 1

8BS EHFHRE MR ROXE &SARMD RXIEE RAHAL

Part Number Breakdown Voltage Test BE R Bk R BE

Ver@Ir Cu:rent Reverse Max. Max. Max.
U Stand-off = Reverse Peak Clamping
Min Max Voltage Leakage Pulse Voltage
Vr IrR@VRr Current Vc@lppm
Ippm

Uni Bi (V) (mA) (V) (HA) (A) (V)
P6KEG.8A P6KEG6.8CA 6.45 714 10 5.80 1000 58.1 10.5
P6KE7.5A PEKE7.5CA 713 7.88 10 6.40 500 54.0 11.3
PEKES8.2A P6KES8.2CA 7.79 8.61 10 7.02 200 50.4 121
P6KE9.1A P6KE9.1CA 8.65 9.55 1 7.78 50 45.5 13.4
P6KE10A P6KE10CA 9.50 10.50 1 8.55 10 421 14.5
P6KE11A P6KE11CA 10.50 11.60 1 9.40 5 391 15.6
P6KE12A P6KE12CA 11.40 12.60 1 10.20 5 36.5 16.7
P6KE13A P6KE13CA 12.40 13.70 1 11.10 1 33.5 18.2
P6KE15A P6KE15CA 14.30 15.80 1 12.80 1 28.8 21.2
P6KE16A P6KE16CA 15.20 16.80 1 13.60 1 271 225
P6KE18A P6KE18CA 17.10 18.90 1 15.30 1 24.2 25.2
P6KE20A P6KE20CA 19.00 21.00 1 17.10 1 22.0 27.7
P6KE22A P6KE22CA 20.90 23.10 1 18.80 1 19.9 30.6
P6KE24A P6KE24CA 22.80 25.20 1 20.50 1 18.4 33.2
P6KE27A P6KE27CA 25.70 28.40 1 23.10 1 16.3 37.5
P6KE30A P6KE30CA 28.50 31.50 1 25.60 1 14.7 41.4
P6KE33A P6KE33CA 31.40 34.70 1 28.20 1 13.3 45.7
P6KE36A PE6KE36CA 34.20 37.80 1 30.80 1 12.2 49.9
PBKE39A P6KE39CA 37.10 41.00 1 33.30 1 11.3 53.9
P6KE43A P6KE43CA 40.90 45.20 1 36.80 1 10.3 59.3
P6KE47A P6KE47CA 44.70 49.40 1 40.20 1 9.4 64.8
P6KE51A P6KE51CA 48.50 53.60 1 43.60 1 8.7 70.1
P6KES56A P6KES6CA 53.20 58.80 1 47.80 1 7.9 77.0
P6KEG62A P6KEG2CA 58.90 65.10 1 53.00 1 7.2 85.0
P6KEGSA P6KEGSCA 64.60 71.40 1 58.10 1 6.6 92.0
PBKE75A P6KE75CA 71.30 78.80 1 64.10 1 5.9 103.0
P6KE82A P6KE82CA 77.90 86.10 1 70.10 1 5.4 113.0
P6KE91A P6KE91CA 86.50 95.50 1 77.80 1 4.9 125.0

EBNERFEEFERRTBRNAE
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SETsate | SET fuse

RS54k & TVS Diodes

Transient Voltage Suppression Diodes P6KE Series

BS EHEE MR ROXE KAXRE &KXIEE KXE
Part Number Breakdown Test BE R Bk e BE
\\/;;::af Curi:ent Reverse Max. Max. Max_.

Stand-off | Reverse Peak Clamping

Min Max Voltage Leakage Pulse Voltage

Vr IR@V& Current Vc@lppm

Ippm
Uni Bi v) (mA) v) (HA) (A) V)

P6KE100A P6KE100CA 95.00 | 105.00 1 85.50 1 45 137.0
P6KE110A P6KE110CA 105.00 | 116.00 1 94.00 1 4.0 152.0
PBKE120A PBKE120CA 114.00 | 126.00 1 102.00 1 3.7 165.0
PBKE130A PEKE130CA 124.00 | 137.00 1 111.00 1 3.4 179.0
PBKE150A PBKE150CA 143.00 | 158.00 1 128.00 1 29 207.0
PBKE160A PEKE160CA 152.00 | 168.00 1 136.00 1 2.8 219.0
PBKE170A PBKE170CA 162.00 | 179.00 1 145.00 1 26 234.0
PBKE180A PEKE180CA 171.00 | 189.00 1 154.00 1 25 246.0
P6KE200A P6KE200CA 190.00 | 210.00 1 171.00 1 22 274.0
P6KE220A P6KE220CA 209.00 | 231.00 1 185.00 1 1.9 328.0
P6KE250A - 237.00 | 263.00 1 214.00 1 1.8 344.0
- P6KE250CA* 237.00 | 263.00 1 214.00 1 24 344.0
P6KE300A - 285.00 | 315.00 1 256.00 1 1.5 414.0
- P6KE300CA* 285.00 | 315.00 1 256.00 1 2.0 414.0
P6KE350A* P6KE350CA* 332.00 | 368.00 1 300.00 1 1.7 482.0
PEKE400A* PEKE400CA* 380.00 | 420.00 1 342.00 1 1.5 548.0
PEKE440A* PEKE440CA* 418.00 @ 462.00 1 376.00 1 1.4 602.0
PEKE480A* PEKE480CA* 456.00 | 504.00 1 408.00 1 1.3 658.0
PEKE510A* PBKE510CA* 485.00 | 535.00 1 434.00 1 1.2 698.0
P6KE530A* P6KE530CA* 503.50 | 556.50 1 451.00 1 1.2 725.0
P6KE540A* P6KE540CA* 513.00 | 567.00 1 460.00 1 1.1 740.0
P6KE550A* P6KE550CA* 522.50 | 577.50 1 468.00 1 1.1 760.0
P6KEB00OA* P6KEBOOCA* 570.00 | 630.00 1 512.00 1 1.0 828.0

SR Notes:
1.EMEFH8.3 ms BN HAMIEZRHEFRA K , HEEE4R/min,

Measured of 8.3 ms single half sine-wave or equivalent square wave, duty cycle=4 pulses per minute maximum.
2. VE<35VARTRFM, V<50 VARSHR,

Ve < 3.5V for single die parts and Ve < 5.0 V for stacked-die parts.
3SR FERNFAER, BERESFE PR RS .

For stacked die component details, please refer to models marked with * in electrical characteristics table.
433 FVeH10 VRERHNRE™ @, IEFEURE.

For bidirectional type having Vg of 10 volts and less, the Ig should be doubled.

EBNERFEEFERRTBRNAE
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RS54k & TVS Diodes

Transient Voltage Suppression Diodes

R4S 1-V CuArve Characteristics

3
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SE Isafe | SET fuse

P6KE Series

Performance Curve for Reference(r,=25 °C unless otherwise noted)

Voltage Transient

Voltage Across TVS

Current Through TVS

BE/8iR Voltage or Current

Time

FIGURE 1 TVSBESSELE
TVS Transients Clamping Waveform
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Peak Pulse Power Derating Curve
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FIGURE 2 IE{ERKihIh 240 E f %
Peak Pulse Power Rating Curve
150
| |« Tr10S T, = 25 °C Pulse Width
(tq) is defined as the Point
Peak Value ———Wwhere the Peak Current
| decays to 50 % of lppm
T PPM
100 i
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Ippm/2
\ 10/1000 pys Waveform ——
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T ———
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FIGURE 4 BXidig
Pulse Waveform
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B ASE — R e TVS Diodes

Transient Voltage Suppression Diodes P6KE Series

2
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FIGURE 7 & XIFESEMRRBEM(EEE) FIGURE 8 IE{EIE [ B8 E & it (H B E)
Maximum Non-Repetitive Forward Surge Current Peak Forward Drop vs Peak Forward Current (Typical
Uni-Directional only Values)

IFiZ45 1 Environmental Specifications ¥1E4%1% Physical Specifications

) SinfFiE JESD?22-A103 i_i 0.0150z.,04¢9
High Temp. Storage Weight
=8k HTRB JESD22-A108 EE JEDEC DO-204AC (DO-15) molded plas-
5 Case tic body over passivated junction.
RE@R JESD22-A104
Temperature Cycling Rt Color band denotes the cathode except
SESRERE H3TRB JESD22-A101 Polarity Bipolar.
it # RSH JESD22-B106 [ Matte Tin axial leads, solderable per
Terminal JESD22-B102.

EBNERFEEFERRTBRNAE
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BEAi0% —4RZ TVS Diodes

Transient Voltage Suppression Diodes P6KE Series

2% B8 Soldering Parameters

T tp—» k Critical Zone
P T toTe
Ramp-up

T
— t -
':, L
[0
5 TS (max)
[
[
Q
5
= Tsmin) Ramp-down
#x
ng ‘ ts g

Preheat
25°C
) t 25 °C to Peak >

BHiE Time (t)
B R4 Reflowing Condition

BEifEESH FinE %
Reflow Soldering Parameters Lead-Free Assembly
=ARR(Ts (min) 150 °C

Temperature Min (Ts (min))

3% Pre-heat BpSia(Te ) 2007¢
NI Temperature Max (Ts (max))

FHEBHK(ts) 60 ~ 120 seconds
Time (min to max) (ts)

EHYFRRE(RBRE(T)ZIEERE(Te))
Average Ramp-up Rate ( Liquidus Temp (T,) to Peak Temp (Tg))

3 °C / second max.

Ts (max) EIT FHm @R 3 °C / second max.
Ts (max) to T, Ramp-up Rate
RE Temperature (T.) (Liquidus) 217 °C
3Zs
7 Reflow B Time (min to max) (t.) 60 ~ 150 seconds
+0/-5 o
& {&58  Peak Temperature (Tp) 260" °C

SCRRIEERE (tp) 5 °C LARBYETIE)

20 ~ 40 seconds
Time of within 5 °C of Actual Peak Temperature (tp)

%3R3 Z= Ramp-down Rate 6 °C / second max.
25 °C EIEERBE I Time from 25 °C to Peak Temperature 8 Minutes max.
PRIEEE Do Not Exceed 260 °C

R IE¥R (iRI]) Flow/Wave Soldering (Solder Dipping)

B = 260 °C+0/-5°C
Peak Temperature
=2 R} iE Dipping Time 10 seconds
153 %% Soldering Number 1 time

EBNERFEEFERRTBRNAE
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B ASHN& — 4R & TVS Diodes

Transient Voltage Suppression Diodes

P6KE Series
f13{£ 8 Packaging Information
21558 3{[,2?2.‘5; 2.063+0.079/-0.039
(65.0) 0.058(0.9) (53.0+2.0/-1.0)

o | |~ 0.047 [ 0.236

0.197 % 0.02( (1.2) (6.0)

(5.0 £ 0.5)
f13 {52 Packaging Information
13.0 RS /22X A BA
(330.2) Dimensions are in inches / mm
i _\_\_\_\_"—\-\__\_
/1_ 3.0 B
/*‘ (76.2) ‘“\\
/

0.68 |
(17.27)

(69.85)

WA ||I!Ii N

[ Direction of Fee>
ne 3% = aRmm asnE
Part Number Package ?;;Yel)s Packaging Option Packaging Specification
PBKExxxXX DO-204AC | 4000 PCS Tape & Reel EIA STD RS-296
P6KExxxXX-TB | DO-204AC | 3000 PCS B /
P6KExxxXX-B | DO-204AC | 1000 PCS Bulk

SETsafe | SETfuse Spec
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B ASE — R e TVS Diodes

Transient Voltage Suppression Diodes P6KE Series

5

ATTENTION

EFHH i% Usage

BEMEHNERETCERNERTVS,
TVS must be operated in the specified ambient temp.

2. BOEREREBRRIERTVSURERTER.
Do not clean the TVS with strong polar solvent such as ketone, esters, benzene and halogenated hydrocarbon, to avoid
damaging the encapsulating layer.

3. BEAXTVSHEMEIZINIRE, BEREH, UBERTHFR,

Please do not apply severe vibration, shock or pressure to TVS, to avoid element cracking.

¥ Replacement

1. BTVSHITMWKIRG, BEHEHERR,
If TVS is visually damaged, please replace it.

2. TVSHIMBEEMR, ZLEL, BEERESMENTVS,

TVS is a non-repairable product. For safety sake, please use equivalent TVS for replacement.

Zfi# Storage
1. HFHEESEE.
Storage Temp. Range: (-55 to 150) °C.
2. BZBETVSERTEESEREMESKERKES, SEeXmsIHeEEEE, BTWEF—FRHTER .

Do not store the TVS at the high temp., high humidity or corrosive gas environment, to avoid influencing the solder-ability
of the lead wires. The product shall be used up within 1 year after receiving the goods.
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B ASHN& — 4R & TVS Diodes

Transient Voltage Suppression Diodes P6KE Series

£ 1E %44 Environmental Conditions

1. BORBETEINDLEHKE,

TVS should not be exposed to the open air, nor direct sunshine.
2. BEEWK, KEESESEHER.

TVS should avoid rain, water vapor or other condition of high temp. and high humidity.
3. FEgbe, REFHERR,

TVS should avoid sand dust, salt mist, or other harmful gases.

TVSHRAKHBIEHEZE Max. Typical Capacitance of TVS

EMEARNATES RSB PAHN BB RML.,
The typical capacitance of TVS is listed in the specifications. Designers may refer to it when designing TVS in high frequency
circuit.

TR MMM A Installation Mechanical Stress
1. RETVSHEERESL, HLEMERG,
Do not knock TVS when installing, to avoid mechanical damage.

2. BAEX TVS MMEIZINRE. mEHEN, UEREREMETITHESR.
Please do not apply severe vibration, shock or pressure to TVS, to avoid surface resin or element cracking.
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