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Transil™ TVS for IEC 61000-4-5 compliance

SMC
(JEDEC DO-214AB)

Features
e  Peak pulse current: 500 A (1.2/50 ps,
8/20 ps)

e  Stand-off voltage range: from 24 V to 33 V
e  Unidirectional types: STIEC45-xxAS

— Reverse: Clamping starts at Vsr

—  Forward: Clamping starts around 0.6 V
e  Bidirectional types: STIEC45-xxACS

—  Clamping starts at Vsr on both

directions

e Low leakage current

- 0.2pAat25°C

- 1pAat85°C

Datasheet - production data

e MIL STD 883G, method 3015-7 Class 3B
— 25 kV HBM (human body model)

e Resin meets UL 94, VO

e  MIL-STD-750, method 2026 solderability
e EIA-481 and IEC 60286-3 packing

e |PC 7531 footprint

Description

The STIEC45 Transil series has been designed
to protect DC power supply lines according to
IEC 61000-4-5. This device protects circuits
against electrical fast transients (EFT) according
to IEC 61000-4-4 and ETS EN 300 386.
Protection against electrostatic discharges is
provided according to IEC 61000-4-2 and MIL
STD 883 Method 3015.

Planar technology makes these devices suitable
for high-end equipment and SMPS where low
leakage current and high junction temperature
are required to provide reliability and stability
over time.

The STIEC45 device is packaged in SMC (SMC
footprint in accordance with IPC 7351 standard).

Transil is a trademark of STMicroelectronics

Table 1: Device summary

° Operating Tjmax: 150 o(’T_ Order codes VRM Order codes
»  High peak current capability at Ty max: unidirectional v) bidirectional
410 A, 8/20 ps
o JEDEC registered package outline STIECA5-24AS 24 STIEC45-24ACS
° ROHS2 compliant STIEC45-26AS 26 STIEC45-26ACS
_ ) _ STIEC45-28AS 28 STIEC45-28ACS
Complies with tre flollowmg standards STIECA5-30AS 20 STIEC45-30ACS
e |EC 61000-4-2 level 4
_ 15 KV (air discharge) STIECA45-33AS 33 STIECA45-33ACS
— 8 kV (contact discharge)
e |IEC 61000-4-5
— Level4:4kVwithR=12Q (334 A)
common mode
— Level 2: 1 kV withR=2Q (500 A)
differential mode
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Characteristics

Table 2: Absolute maximum ratings (limiting values at Tamb = 25 °C unless otherwise specified)

Symbol Parameter Value Unit
lpp Peak pulse current (8/20 us) Tj initial = Tamb 500 A
Tstg Storage temperature range -65 to +150 °C
Tj Operating junction temperature range -55 to +150 °C
TL Maximum lead temperature for soldering during 10 s. 260 °C
Table 3: Thermal resistances
Symbol Parameter Value | Unit
Rih(-1y Junction to leads 15 °CIW
Rih(-a) Junction to ambient on printed circuit on recommended pad layout 90 °CIW
Figure 1: Electrical characteristics (definitions)
| I
Symbol Parameter - Ll o
VRM Stand-off voltage Unidirectional
VBR Breakdown voltage at Ig
VcL Clamping voltage |
IRM Leakage current at Vrm V. Ve Ver Vaw R — . \
Ipp Peak pulse current 1l VoVan Voo
aT Voltage temperature coefficient = Ir
VE Forward voltage drop at Ig
Rp Dynamic resistance oo . Bidirectional
Table 4: Electrical characteristics (Tamb = 25 °C)
Irv at Vrm Ver at IR Vc"uzt_l ;’7;:)1‘;2/50 8 l';g(zs aT @
QUL 25°C | 85°C Min. ‘ Typ. ‘ Max. Max. Typ. Max.
pA v v mA | V A Q 10-4/ °C
STIECA45-24AS/ACS 0.2 1 24 | 26.7 | 28.2 29.5 1 42 500 0.025 9.6
STIECA45-26AS/ACS 0.2 1 26 | 289 | 30.3 31.9 1 45 500 0.026 9.7
STIEC45-28AS/ACS 0.2 1 28 | 311 | 326 | 34.3 1 49 500 0.029 9.8
STIEC45-30AS/ACS 0.2 1 30 | 333 35 36.8 1 55 500 0.036 9.9
STIEC45-33AS/ACS 0.2 1 33 | 36.7 | 38.6 | 40.6 1 59 500 0.036 10

2/11

Notes:
@pulse test : tp < 50 ms.

@surge capability given for both directions (unidirectional and bidirectional types).

(®)To calculate maximum clamping voltage at other surge levels: Vcimax = Rp X Ipp + VBrRmMax

*)To calculate Vgr versus junction temperature: Ver at Tj = Ver at 25 °C x (1 + oT x (Tj — 25))
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Characteristics (curves)

Figure 2: Pulse form Figure 3: Peak pulse current versus initial junction
temperature
% lpp . 600 22 &) T T 1
A Repgtltlvg pulse current 1.2/50 pis - 8/20 s
ty = rise time (us) 500
100 - tp = pulse duration time (us) I —
——
400
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200
0 1 #t 100
tr tp o T,(°C)
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Figure 4: Clamping voltage at 500 A (1.2/50 ps - 8/20 ps)

' Surge current 100 A/div Remaining voltage - STIEC45-24AS / ACS 10 V/div

5 ps/div 5 ps/div

Remaining voltage - STIEC45-26AS /ACS 10 V/div Remaining voltage - STIEC45-28AS /ACS 10 V/div

5 ps/div 5 ps/div

Remaining voltage - STIEC45-30AS /ACS 10 V/div Remaining voltage - STIEC45-33AS /ACS 10 V/div

5 ps/div 5 ps/div
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Figure 5: Junction capacitance versus reverse
applied voltage (unidirectional devices)
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Figure 6: Junction capacitance versus reverse
applied voltage (bidirectional devices)
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Figure 7: Peak forward voltage drop versus peak
forward current (unidirectional devices)
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Figure 8: Leakage current versus junction

tem peratu re
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Figure 9: Relative variation of thermal impedance,
junction to ambient, versus pulse duration
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Recommended pad layout
PCB FR4,copper thikness = 35 pm
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Figure 10: Thermal resistance junction to ambient
versus copper surface under each lead
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3

Package information

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at: www.st.com.
ECOPACK® is an ST trademark.

SMC package information
Figure 11: SMC package outline
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Table 5: SMC package mechanical data
Dimensions

Ref. Millimeters Inches
Min. Max. Min. Max.
Al 1.90 2.45 0.075 0.096
A2 0.05 0.20 0.002 0.008
b 2.90 3.20 0.114 0.126
c 0.15 0.40 0.006 0.016
5.55 6.25 0.218 0.246
E 7.75 8.15 0.305 0.321
El 6.60 7.15 0.260 0.281
E2 4.40 4.70 0.173 0.185
L 0.75 1.50 0.030 0.060
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Figure 12: Footprint recommendation, dimensions
in mm (inches)
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Figure 13: Marking layout

Cathode bar (unidirectional devices only)

E : ECOPACK grade
XXXX : Marking

Z : Manufacturing location
Y : Year

WW : week

Figure 14: Package orientation in reel

/OO 00O O OO O O

NOIOE i

7

Taped according to EIA-481

Note: Pocket dimensions are not on scale
Pocket shape may vary depending on package
On bidirectional devices, marking and logo may
be not always in the same direction

Figure 15: Tape and reel orientation

Maximum cover tape
thickness 0.1 mm

o/

/ Sprocket hole

Figure 16: 13”’reel dimensions (mm)

20.2 min

Figure 17: Inner box dimensions (mm)
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Figure 18: Tape and reel outline
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| User direction of unreeling >
Note: Pocket dimensions are not on scale
Pocket shape may vary depending on package
Table 6: Tape and reel mechanical data
Dimensions
Ref. Millimeters
Min. Typ. Max.
@ DO 14 1.5 1.6
@ D1 15 - -
F 7.4 7.5 7.6
KO 2.39 2.49 2.59
PO 3.9 4.0 4.1
P1 7.9 8 8.1
P2 1.9 2 2.1
W 15.7 16 16.3
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Package information STIEC45-xxAS, STIEC45-xxACS

Figure 19: ST ECOPACK® recommended soldering reflow profile for PCB mounting

A

Temperature (°C) 240-245 °C
250 2-3°C/s
200 IR R R S SN 60 sec
(90 max)
150
100
0.9 °C/s
50

0 30 60 90 120 150 180 210 240 270 300

Minimize air convection currents in the reflow oven to avoid component
movement. Maximum soldering profile corresponds to the latest IPC/JEDEC J-
STD-020.
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3 Ordering information

Figure 20: Ordering information scheme

IEC 61000-4-5

Stand off voltage

STIEC45 - xx AIAC S

Current capability code and type

A =500A, 1.2/50 pus, 8/20 ps, unidirectional
AC =500 A, 1.2/50 ps, 8/20 us, bidirectional

Package

S = SMC package ( Jedec DO-214AB)

Table 7: Ordering information

Order code Marking Package Weight Base qty. Delivery mode
STIECA45-24AS 4524A
STIEC45-26AS 4526A
STIECA45-28AS 4528A
STIEC45-30AS 4530A
STIEC45-33AS 4533A
STIECA524ACS 45240 SMC 0.25¢ 2500 Tape and reel
STIEC45-26ACS 4526C
STIEC45-28ACS 4528C
STIEC4530ACS 4530C
STIEC45-33ACS 4533C

3
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Revision history

Table 8: Document revision history

Date Revision Changes
07-Dec-2017 1 First issue
11-Jan-2017 ° Added bidirectional types and updated stand-off voltage range from 24 V
to 68 V.
13-Nov-2017 3 Updated SMC package information. Updated Vrm range from 24 V to 33 V.
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5 Disclaimer

IMPORTANT NOTICE - PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and
improvements to ST products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST
products before placing orders. ST products are sold pursuant to ST's terms and conditions of sale in place at the time of order
acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the
design of Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.
ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2017 STMicroelectronics — All rights reserved
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