RS54k & TVS Diodes

Transient Voltage Suppression Diodes

-
[y

#ti® Description

PASMFFREENRIFERBFRERZFENEMBRLEES
HEIENBERET, ETWP5SMAREELL, PASMFIERE
HT50% N EAERAER—PREENTR (1.2mm),

The P4SMF series is designed specifically to protect
sensitive electronic equipment from voltage transients
induced by lightning and other transient voltage events.
P4SMF package is 50% smaller in footprint when compare
to SMA package and delivering one of the low height
profiles (1.2 mm) in the industry.

R Applications

o BIEEE Communication Equipment
o T Security & Protection

o TIFRE Industrial Control Equipment
o HE Power Supply

o HREHT Automotive Electronics

o HTREIRIRE  New Energy

o BRI Lightning Protection

I #&E Functional Diagram

N O IER
Anode
B G Uni-Directional

o—pid—0O

X [a Bi-Directional

1414 Features

TR
CathodeO

EE0.01% #910/1000 pS KXt R EEBK DI ZE400 W
FETW PHRAERISOD-123FL %

NBEER RATEL2 mm

REBR, MEMEAIMERE

RWNA, BTH=E

EESBRIE: 260 °C /30 s
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SE Isafe | SET fuse

P4SMF Series

SRV AR T 9 BB R B B B 1 HUE M S BB B
BRIk EJEDEC JESD201AK4afN4ciliT

IEC 61000-4-2 ESD 30 kV (£5), 30 kV(3%ft)
HIRZLESDIRIFPRFSIEC 61000-4-2
HIRZEFTRIPRFSIEC 61000-4-4

MR ETIE] : MO VEI T F B EREYE/NF1.0 ns
BIBSARIPRFEERTA(<10V)

HBRINERRLA

BRI RS RV-0

EESRERFEMSL FLR1

SIEES

ERE, HERoHSEX

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

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

Compatible with industrial standard package SOD-123FL
Low profile: maximum height of 1.2 mm

Low inductance, excellent clamping capability

For surface mounted applications to optimize board space
High temperature to reflow soldering guaranteed: 260 °C
/30 sec

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

Whisker test is conducted based on JEDEC JESD201A
per its table 4a and 4c

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

ESD protection of data lines in accordance with IEC
61000-4-2

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

Fast response time: typically less than 1.0 ns from 0 Volts
to VBrR min

Glass passivated chip junction or Planar chip (< 10 V)
Built-in strain relief

Plastic package is flammability rated V-0 per UL 94

Meet MSL level1, per J-STD-020

Matte tin lead—free plated

Halogen-free and RoHS compliant

Pb-free E3 means 2™ level interconnect is Pb-free and the
terminal finish material is tin(Sn) (IPC/ JEDEC J-STD-
609A.01)
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P4SMF Series

RS54k & TVS Diodes

Transient Voltage Suppression Diodes

13 R T Package Outline Dimensions (SOD-123FL)

I A [_N
IR, S
U — - S
AFI(=R) ()
pot=3 Millimeters Inches
4 4 A g4 S A Symbol
T Min. Max. Min. Max.
|
‘ L4 2.70 2.90 0.1060 0.1140
T — Y D— _N
| v [ - L 3.40 3.90 0.1339 0.1535
R et
i W ” W4 0.70 1.20 0.0275 0.0472
«— »
| W 1.50 2.00 0.0591 0.0787
| !
| ¢II R L2 0.35 0.90 0.0138 0.0354
—2 M ing Pad L
| ounting Pad Layout T 0.05 026 | 0.0020 | 0.0102
H 1.20 1.40 0.0470 0.0550

1.6 (0.062) 1.3 (0.051)

-

F

1.4 (0.055)

SOD-123FL
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P4SMF Series

RS54k & TVS Diodes

Transient Voltage Suppression Diodes

B S0 Part Numbering System

PASMF xx C A

5% Ver BERZE
5% Vgr Voltage Tolerance

X4 Bi-directional

F2E#S Vr Voltage
Bl aw o)
Series Code
#Ric Marking
I—— [AR% Cathode Band
HHAfLH8 Data Code
Y: Z£4818 Year Code | | AR

Marking Code

XXXNA
XX

M: BfX# Month Code
XXX-#t %5 Lot Code

EBNERFEEFERRTBRNAE
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SE Isafe | SET fuse
B ASHN& — 4R & TVS Diodes

Transient Voltage Suppression Diodes P4SMF Series

i E 2 545 Maximum Ratings and Characteristics

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

2% s 8 L]
Parameter Symbol Value Unit
1 X 8/20 uS 1000
Ta=25 °C "EM4 T IS EKDINFE 1 Peeu w
Peak Pulse Power Dissipation at Tx=25 °C " 10/1000 Ms? 200
E{EINFE , TBREGHR, T=50 °C Po 1 w
Power Dissipation On Infinite Heat Sink at TL=50 °C
RE(BEKIR) ReJa 220 °CW
Thermal Resistance Junction- to- Ambient
AIE(HESI%) Reuw 100 °C/W
Thermal Resistance Junction- to- Lead
_ TERETE T, -65 to 150 °C
Operating Temperature Range
EREETE Tste -65t0 175 °C

Storage Temperature Range

3% Notes

1. SREMESESMINTETREY, TIR%E25°C LABRHTRIIZRE (FRRETA=5°C ) ,
Non-repetitive current pulse, per Fig. 4 and derated above T, (initial}=25 °C per Fig. 3.

EBNERFEEFERRTBRNAE
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B ASHN& — 4R & TVS Diodes

Transient Voltage Suppression Diodes P4SMF Series

ARiE Glossary

= ik

Item Description

M EE Clamping Voltage
Ve (TVSEBREZEEXENN®BE, ATFREIRERRNBE,

Voltage across TVS in a region of low differential resistance that serves to limit the voltage across the device
terminals.

REXHBFEE Reverse Stand-off Voltage
TVS BRESEBRS TRSBE.
R Maximum voltage that can be applied to the TVS without operation.

E: wAVw (REERIERE) &x, BHRABIIEBEVD).
NOTE : It is also shown as Vi (maximum working voltage (maximum d.c. voltage)) and known as rated stand-
off voltage (Vso).

REFHEHE Reverse Leakage Current
=M VRATEBT,
Ik Current measured at Vy

E: AL SHBRER.
NOTE : Also shown as Ip for stand-by current.

5 ZFHE Breakdown Voltage

Ver | B RIS BT (U7 BE TVSH B E.,
Voltage across TVS at a specified current /1 (test current) in the breakdown region.

FEMHES IEERKPEFE Rated Random Recurring Peak Impulse Current
lew | iEf07ERE LA ESIEERD BN RATEE.

Maximume-rated value of random recurring peak impulse current that may be applied to a device.

FE F 9 £ Rated Average Power Dissipation
Puayy | FTERIR(BERSBERAGHER)EERNBATES ENRARENE,

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

FEMH ES IEERK DI Z Rated Random Recurring Peak Impulse Power Dissipation
Pepw | SUERENE S IEERK D EBITR (Irem) FIME B R AL BE(V)RRPEAEEE.
Maximume-rated value of the product of rated random recurring peak impulse current (/ppm) multiplies by specified
maximum clamping voltage (Vc).
B3 Capacitance

G EMEMEMEETIUBNTVSES,
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 P4SMF Series

4=

Item

Vrs

ay(eRr)

Ipp

I

+86 592-571-5838

iR

Description

IR HIE{EBE Peak Forward Surge Voltage

EREENEMRBEER(F)MFENET, BETVSHIEEBE.
Peak voltage across TVS for a specified forward surge current (/gs) and time duration.

xRV EFR

NOTE : Also shown as Vg

IEmRE®EM Forward Surge Current

FEIE[E S8 XIiFBE I TVS Bk Bk .

Pulsed current through TVS in the forward conducting region.

F: wRERR.
NOTE : Also shown as [

FHFHERERE Temperature Coefficient of Breakdown Voltage

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

I&{E jk ¥ B % Peak pulse Current

MEANTETVS EEIEERK R EBIR, LARERNBEV: NS ERE.
Peak pulse current value applied across the TVS to determine the clamping voltage V. for a specified wave shape.

Bk EF MK % Pulsed D.C. Test Current
NEFFHEVerIGEMIZER, ZEREHFETHE, BFBKDFENE/NTF40 msIEZRBRE L

Test current for measurement of the breakdown voltage Vgr. This is defined by the manufacturer and usually
given in milliamperes with a pulse duration of less than 40 ms.

i ‘I‘Eﬁﬁ/BR;EZl_To
NOTE : Also shown as /gr .

—(GB-T 18802.321/ IEC 61643-321 / JESD210A)
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SETsate | SET fuse

P4SMF Series

RS54k & TVS Diodes

Transient Voltage Suppression Diodes

SIS mesmim, siT=250)
Electrical Characteristics (Ta= 25 °C unless otherwise noted ) Table 1

+86 592-571-5838

8BS RicH EHRE g RAXE SARD SXIEE SXEA
Model Device Marking Breakdown B BE RBERE Kbk BE
Code \\Ilolt(a@gle Test Reverse Max. Max. Max_.

ER Current | Stand-off Reverse Peak | Clamping

Min Max I Voltage Leakage Pulse Voltage

VR IrR@VRr Current = Vc@lppm

lppm

Uni Bi Uni Bi (mA) (V) (pA) (A) (V)
P4SMF5.0A - KE - 6.40 7.00 10 5.0 400 435 9.2
P4SMF6.0A - KG - 6.67 7.37 10 6.0 400 38.8 10.3
P4SMF6.5A - KK - 7.22 7.98 10 6.5 250 35.7 11.2
P4SMF7.0A - KM - 7.78 8.60 10 7.0 100 333 12.0
P4SMF7.5A - KP - 8.33 9.21 1 7.5 50 31.0 12.9
P4SMF8.0A - KR - 8.89 9.83 1 8.0 25 294 13.6
P4SMF8.5A - KT - 9.44 | 10.40 1 8.5 10 27.8 144
P4SMF9.0A | P4ASMF9.0CA | KV AV 10.00 | 11.10 1 9.0 25 26.0 154
P4SMF10A | PASMF10CA | KX AX 11.10 | 12.30 1 10 25 23.5 17.0
P4SMF11A | PASMF11CA | KZ AZ 12.20 | 13.50 1 11 25 22.0 18.2
P4SMF12A | PASMF12CA | LE BE 13.30 | 14.70 1 12 25 20.1 19.9
P4SMF13A | PASMF13CA | LG BG 14.40 | 15.90 1 13 1.0 18.6 215
P4SMF14A | PASMF14CA | LK BK 15.60 | 17.20 1 14 1.0 17.2 23.2
P4SMF15A | PASMF15CA | LM BM 16.70 | 18.50 1 15 1.0 16.4 244
P4SMF16A | PASMF16CA | LP BP 17.80 | 19.70 1 16 1.0 154 26.0
P4SMF17A | PASMF17CA | LR BR 18.90 | 20.90 1 17 1.0 14.5 27.6
P4SMF18A | PASMF18CA | LT BT 20.00 | 22.10 1 18 1.0 13.7 29.2
P4SMF20A | PASMF20CA | LV BV 22.20 | 24.50 1 20 1.0 12.3 324
P4SMF22A | PASMF22CA | LX BX 24.40 | 26.90 1 22 1.0 11.3 35.5
P4SMF24A | PASMF24CA | LZ BZ 26.70 | 29.50 1 24 1.0 10.3 38.9
P4SMF26A | PASMF26CA | ME CE 28.90 | 31.90 1 26 1.0 9.5 421
P4SMF28A | PASMF28CA | MG CG 31.10 | 34.40 1 28 1.0 8.8 454
P4SMF30A | PASMF30CA | MK CK 33.30 | 36.80 1 30 1.0 8.3 48.4
P4SMF33A | PASMF33CA | MM CM 36.70 | 40.60 1 33 1.0 7.5 53.3
P4SMF36A | PASMF36CA | MP CP 40.00 | 44.20 1 36 1.0 6.9 58.1

www.SETsafe.com
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SE Isafe | SET fuse

RS54k & TVS Diodes

Transient Voltage Suppression Diodes P4ASMF Series

8BS RicH EHRE M RAXE SARED SXIEE SXEN
Model Device Marking  Breakdown B HE RBEZ B BE
Code \\Iloltagle Test Reverse Max. Max. Max.

sr@Ir Current Stand-off Reverse Peak | Clamping

Min Max Ir Voltage @ Leakage Pulse Voltage

VR IR@VR Current Vc@lppM

lppm
Uni Bi Uni Bi (V) (mA) (V) (MA) (A) V)

P4SMF40A | PASMF40CA | MR CR 44.40 | 49.10 1 40 1.0 6.2 64.5
P4SMF43A | PASMF43CA | MT CT 47.80 | 52.80 1 43 1.0 5.8 69.4
P4SMF45A | P4ASMF45CA | MV Ccv 50.00 | 55.30 1 45 1.0 5.5 727
P4SMF48A | P4ASMF48CA | MX CX 53.30 | 58.90 1 48 1.0 5.2 774
P4SMF51A | PASMF51CA | MZ Ccz 56.70 | 62.70 1 51 1.0 4.9 82.4
P4SMF54A - NE - 60 66.3 1 54 1.0 46 87.1
P4SMF58A - NG - 64.4 71.2 1 58 1.0 43 93.6
P4SMF60A - NK - 66.7 73.7 1 60 1.0 4.1 96.8
P4SMF64A - NM - 711 78.6 1 64 1.0 29 103.0
P4SMF70A - NP - 77.8 86 1 70 1.0 35 113.0
P4SMF75A - NR - 83.3 921 1 75 1.0 3.3 121.0
P4SMF78A - NT - 86.7 95.8 1 78 1.0 3.2 126.0
P4SMF85A - NV - 94 .4 104 1 85 1.0 29 137.0

SE%E Notes:
1. It KEAN300 pSENEHIVer, =77 RAKIPHEHRT .
Vgr measured after |+ applied for 300 yS, I+ = square wave pulse or equivalent.
2. 510/1000 pSIEHURBTRABIRIKI .
Surge current waveform per 10/1000 pS exponential wave.
3. FrERIEM R SEFSANSIIEEE C62.35,
All terms and symbols are consistent with ANSI/IEEE C62.35.
4. T FVrA10 VREREIWNEFT R, RERRUFHE.
For bidirectional type having Vg of 10 volts and less, the Ir limit is double.

EBNERFEEFERRTBRNAE
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RS54k & TVS Diodes

Transient Voltage Suppression Diodes

R4S L I-V CAurve Characteristics

Ir
L)

Uni-directional

Ve Ver Viwm

Ipp

BEMREM % (sasmr, BikT=25)

SE Isafe | SET fuse

P4SMF Series

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

Voltage Transient

Voltage Across TVS

Current Th[ough TVS

B/E/8R Voltage or Current

Time
FIGURE 1 TVSBESHENLKER
FIGURE 1 TVS Transients Clamping Waveform
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FIGURE 2 Peak Pulse Power Rating Curve
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FIGURE 4 Bkif & #Z Pulse Waveform - 10/1000 uS
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RS54k & TVS Diodes

Transient Voltage Suppression Diodes
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SE Isafe | SET fuse

P4SMF Series

10000
Uni-directional V=0 V
1000 AN R , L
. S Bi-directional V=0 V 55
T WY M
g = Suniv;
O 100 NV
® SSEIEES
7 =
10 ¢ N
Uni/Bi-directional V=V ==
1
1 10 100 1000

Irsm - IEMESREIE{E IR Peak Forward Surge Current (A)

Ver — R[BFH B E Reverse Breakdown Voltage (V)

FIHURE 6 828458 28 Typical Junction Capacitance

35

30

25

20

15

10

10 100

60 Hz[E K% Number of Cycles at 60 Hz
FIGURE 8 RAIFESEMRBBR(FEE)

Maximum Non-Repetitive Forward Surge Current
Uni-Directional only

R4 Environmental Specifications #8451t Physical Specifications

. il JESD22-A103
High Temp. Storage
=iRR{E HTRB JESD22-A108
mERRE JESD22-A104
Temperature Cycling
EESURMES %K MSL JEDEC-J-STD-020, Level 1
BiREEREH3TRB JESD22-A101
it {2 4% #% RSH JESD22-A111

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

1

BE

Case

R
Polarity

%+
Terminal

0

SOD-123FL plastic over glass passivated junction

Color band denotes cathode except bipolar

Matte tin-plated leads, solderable per JESD22-B102
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RS54k & TVS Diodes

Transient Voltage Suppression Diodes

1BIE B Soldering Parameters

2 Temperature (T)

SE Isafe | SET fuse

P4SMF Series

Temperature Max (Ts (max))
FHR B (ts)
Time (min to max) (ts)
EHARERRCREBRE(TOEEERE(T))
Average Ramp-up Rate ( Liquidus Temp (T.) to Peak Temp (Tg))
Ts (max) BT FHREZ
Ts (max) to T, Ramp-up Rate

iR E Temperature (T,) (Liquidus)
3z
Eifi Reflow BY4€ Time (min to max) (t.)
I&1&;8 = Peak Temperature (Tp)

SCRRIEERE (tp) 5 °C LARBYETIE)

Time of within 5 °C of Actual Peak Temperature (tp)
f&i2 %% Ramp-down Rate
25 °C ZIEEEER K Time from 25 °C to Peak Temperature

tRFRIEE Do Not Exceed

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

11

. L Critical Zone
P ‘ T|_ to Tp
Ramp-up
T
L tL |
TS (max)
Ramp-down
TS (min)
e — ts —
Preheat
25°C
« t 25 °C to Peak >
B iE Time (t)
Bl E &4 Reflowing Condition
BEifFESH ZHRAR
Reflow Soldering Parameters Lead-Free Assembly
FARE(Ts (min)) 150 °C
Temperature Min (Ts (min))
i Pre-heat BRI (Ts (ma) 200°C

60 ~ 120 seconds

3 °C / second max.

3 °C / second max.

217 °C
60 ~ 150 seconds
260+0/-5 oC

20 ~ 40 seconds

6 °C / second max.

8 Minutes max.

260 °C
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SE Isafe | SET fuse
B ASHN& — 4R & TVS Diodes

Transient Voltage Suppression Diodes P4SMF Series

14 {52 Packaging Information

0.157 ﬂ ’<,
(4.0)

0+31 OO(E&JOOOOOOOOOOOOOOOO
o W e e
+. = —
‘\\
(:41 (5);/ ?102)9 DIA Cover tape

7.0(178)

13.3(330) Dimensions are in inches
(and millimeters).
0.80(20.2)

Arbor Hole Dia:
Direction of Feed >

""""" iiiiiiiiiiiiﬁﬁﬁ

0.33
(8.5)

Cathode
Q o O O O
ERYE .
BS HE . S 3030 B
Part Number Package (Reel)s Packaging Option Packaging Specification
P4SMFXXX SOD-123FL | 3000 PCS Tape & Reel — 8 mm tape/7” reel EIA RS-481

EBNERFEEFERRTBRNAE
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SETsate | SET fuse
B ASE — R e TVS Diodes

Transient Voltage Suppression Diodes P4SMF 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.

EBNERFEEFERRTBRNAE
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SE Isafe | SET fuse
B ASHN& — 4R & TVS Diodes

Transient Voltage Suppression Diodes P4SMF Series

#1553 4% Environmental Conditions

1. BARBTEINEXEFHE.
TVS should not be exposed to the open air, nor direct sunshine.
2. BEERK, KEEREEERE.
TVS should avoid rain, water vapor or other condition of high temp. and high humidity.

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

TVSR K HE B LB Max. Typical Capacitance of TVS
B B A PSS AU B ATA VMR B R i,

The typical capacitance of TVS is listed in the specifications. Designers may refer to it when designing TVS in high frequency
circuit.

REMM RN Installation Mechanical Stress
1. ZRERTVSEBE@EmE, PLEYERG.
Do not knock TVS when installing, to avoid mechanical damage.

2. BAREXTVS EMBIZIEIRE . MERESD, DURRENIESTHER.

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

EBNERFEEFERRTBRNAE
+86 592-571-5838 www.SETsafe.com  www.SETfuse.com  E-mail : sales@SETfuse.com All Rights Reserved by Xiamen SET Electronics Co., Ltd. 2021-2023 V2.3

14



