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LDPO1-xxAY

Automotive TVS for load dump protection

D?PAK A

A
Both anodes must be connected

Datasheet - production data

Description

The LDP01-xxAY Transil™ series have been
designed to protect automotive sensitive circuits
against surges defined in ISO 7637-2 and

ISO 16750 tests A and B also called load-dump.

The planar technology makes it compatible with
high-end circuits where low leakage current and
high junction temperature are required to provide
reliability and stability over time.

LDPO1-xxAY is packaged in D2PAK.

Features Table 1. Device summary
¢ Stand-off voltage range: from 22 to 70 V Breakdown voltage
e Low leakage current: 1 pA at 25 °C (Vgr at Ig=1mA)
* Operating Tj max: 175 °C Part number min. typ. max.
 High power capability at T; max
o JEDEC registered package outline M
e ROHS and Halogen free LDPO1-26AY 24.4 26 27.0
e Resin meets UL 94, VO LDP01-28AY 26.7 28 29.5
e AEC-Q101 compliant LDP01-30AY 28.9 30 31.9
Complies with the following standards: LDPO1-33AY 31 3 343
LDPO1-35AY 33.3 35 36.9
e |EC 61000-4-2 exceeds level 4
- 30KV (air discharge) LDPO1-39AY 36.7 39 40.5
- 30 kV (contact discharge) LDPO1-42AY 40 42 44.2
e |S0O10605—-C=330pF, R=330Q LDPO1-47AY 44.4 47 49
- 30KV (air discharge) LDPO1-50AY 47.8 50 52.8
~ 30KV (contact discharge) LDPO1-56AY 53.3 56 58.9
* IS0 7637-2 LDPO1-68AY 64.4 68 71.2
- Pulse 1: Vg =-150V
LDPO1-82AY 77.8 82 86
- Pulse 2a: Vg =+112V
- Pulse 3a: Vs =-220 V
- Pulse 3b: Vs =+150 V
- Formerly pulses 5a and 5b
e |SO 16750-2
- TestsAand B
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Characteristics

Table 2. Absolute maximum ratings (T, = 25 °C)

Symbol Parameter Value Unit
ISO 10605 (C =330 pF, R=330Q))
— contact discharge 30
— air discharge 30
Vpp Peak pulse voltage kv
IEC 61000-4-2
— contact discharge 30
— air discharge 30
Tstg Storage temperature range -65to + 175 °C
T; Operating junction temperature range -55t0 + 175 °C
T Maximum lead temperature for soldering during 10 s 260 °C
Table 3. Thermal parameter
Symbol Parameter Maximum Unit
Ring-c) |Junction to case D?PAK 0.24 °C/W
Figure 1. Electrical characteristics (definitions)
Al
If |-
Symbol Parameter
Vigr = Breakdown voltage i
Ve, = Clamping voltage VS
lam = Leakage current at Vg, VaVer  Veu / >y
Viau = Stand-off voltage @~ i T Irw
lop = Peak pulse current
Ve = Forward voltage drop
Ry = Dynamic impedance & Slope: 1/Rq |
aT = Voltage temperature PP
y

Figure 2. Pulse definition for electrical characteristics

% lPP
100
Pulse waveform
tr = rise (us)
50 tn = pulse duration time (us)
0 t
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LDPO1-xxAY Characteristics
Table 4. Electrical characteristics (parameter)
Irm Max. at Vrym Vgg at Ig® 1\;(/3'1-0?(:12 l(l)?/i;z;o V;/th“lspp Rp@ | @ TO
Order code 25°C|175°C min. | typ. | max. max. HS max. 820 ke max.
HA Y Y mAl V | A | mQ v A | mQ |10%°C
LDP0O1-26AY 1 100 [(22(24.4] 26 270 1 36 | 140 64 42 | 1400 11 9.6
LDPO01-28AY 1 100 [(24(26.7| 28 {295 | 1 40 | 120 88 45 | 1250 12 9.7
LDP0O1-30AY 1 100 [(27(289| 30 ({319 1 40 | 125 65 49 | 1400 12 9.7
LDPO1-33AY 1 100 |28|31.1| 33 |343| 1 |435] 110 75 56 | 1250 17 9.8
LDPO1-35AY 1 100 |30(33.3|35(369| 1 |455| 95 91 60 | 1150 20 9.9
LDPO0O1-39AY 1 100 |33|36.7| 39 [405| 1 | 515 | 85 129 66 |1050 24 10
LDP0O1-42AY 1 100 (36| 40 | 42 (442 | 1 57 77 166 71 | 1000 27 10
LDPO1-47AY 1 100 (40(44.4 | 47 | 49 1 63 65 215 76.5 | 950 29 10.1
LDP0O1-50AY 1 100 (43478 | 50 [528| 1 68 55 276 81 900 31 10.2
LDPO1-56AY 1 100 |48(53.3| 56 |589| 1 76 48 356 90 770 40 10.3
LDPO1-68AY 1 100 |58|64.4 |68 |71.2| 1 92 | 42 495 110 | 620 63 10.4
LDPO1-82AY 1 100 |70|77.8| 82 | 86 1| 113 | 35 771 135 | 550 89 10.5

1. Pulse test: tp <50 ms

2. To calculate maximum clamping voltage at other surge level, use the following formula: V¢ max = Rp X Ipp + Vgrmax

3. To calculate Vgg or V¢, versus junction temperature, use the following formulas:

Vpr at Tj = Vgg at 25 °C x (1 + 0. T x (T; - 25))
Ve atTj= Ve, at25°Cx (1+ o T x (Tj - 25))

Figure 3. Peak pulse power dissipation versus Figure 4. Peak pulse power versus exponential
initial junction temperature (LDP01-30AY)

pulse duration (LDP01-30AY)
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LDPO1-xxAY

Figure 5. 1SO7637-2, pulse 5a definition

Figure 6. Load dump capability (LDP01-30AY
Us = f(Ri) pulse 5a)

td

’

v

13.5V|
— > Battery voltage

v

13.5+30 13.5+35 13.5+40 13.5+45 13.5+50 13.5+55 13.5+60 13.5+65 13.5+70 13.5+75|

135V + Us (V)

s

Figure 7.1S0O7637-2, pulse 5b definition

Figure 8. Load dump capability (LDP01-30AY
Us* = f(Ri) pulse 5b, Ug = 87 V)
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Figure 9. 1SO 16750-2, test A definition

Figure 10. Load dump capability (LDP01-30AY
Us =f(Ri), Test A)
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Characteristics

Figure 11. ISO 16750-2, test B definition

Figure 12. Load dump capability (LDP0O1-30AY
Us* = f(Ri) Test B, Ug =87 V)
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Figure 13. Clamping voltage versus peak pulse
current (maximum values)

Figure 14. 1SO 16750-2 test B response
(Up +Ug*=135+30V, Ug =87V, ty =400 ms,
Ri=05Q)
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Figure 15. Peak forward voltage versus peak
forward current (typical values)

Figure 16. Leakage current versus junction
temperature (typical values)
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Characteristics LDPO1-xxAY

Figure 17. Relative variation of thermal impedance junction to case versus pulse duration
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More information available in AN2689 on www.st.com: Protection of automotive electronics
from electrical hazards, guidelines for design and component selection.
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LDPO1-xxAY Package information
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Package information

e  Epoxy meets UL94, VO

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.

Figure 18. D?PAK dimension definitions
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* F lat zone no less than 2mm
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Package information LDPO1-xxAY
Table 5. D’PAK dimension values
Dimensions
Ref. Millimeters Inches
Min. Max. Min. Max.
A 4.40 4.60 0.173 0.181
Al 2.49 2.69 0.098 0.106
A2 0.03 0.23 0.001 0.009
B 0.70 0.93 0.027 0.037
B2 1.14 1.70 0.045 0.067
C 0.45 0.60 0.017 0.024
Cc2 1.23 1.36 0.048 0.054
D 8.95 9.35 0.352 0.368
10.00 10.40 0.393 0.409
G 4.88 5.28 0.192 0.208
L 15.00 15.85 0.590 0.624
L2 1.27 1.40 0.050 0.055
L3 1.30 1.75 0.051 0.069
2.29 2.79 0.090 0.110
R 0.40 typ. 0.016 typ.
V2 0° | 8° 0° | 8°
Figure 19. Footprint (dimensions in mm)
‘ 16.90 R
12.2 5.08
_|254
- 11.60
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LDPO1-xxAY

Package information

Figure 20. Marking
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Ordering information

Table 6. Ordering information

Order code Marking Package Weight Base qty |Delivery mode
LDPO1-26AY LDPO1-26AY
LDPO1-28AY LDP0O1-28AY
LDPO1-30AY LDPO1-30AY
LDPO1-33AY LDPO1-33AY
LDPO1-35AY LDPO1-35AY
LDPO0O1-39AY LDP01-39AY
D2PAK 1.38¢g 1000 Tape and reel
LDPO1-42AY LDPO1-42AY
LDPO1-47AY LDPO1-47AY
LDPO1-50AY LDPO1-50AY
LDPO1-56AY LDPO1-56AY
LDPO1-68AY LDPO1-68AY
LDPO0O1-82AY LDP01-82AY

Revision history

Table 7. Document revision history

Date Revision Changes
26-Nov-2014 1 Initial release.
Added wildcard character in part number on the cover page.
01-Oct-2015 2 Updated Figure 4.
Minor text changes.
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LDPO1-xxAY

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.

© 2015 STMicroelectronics — All rights reserved
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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