OT406

Four-quadrant triac, enhanced noise immunity

Rev. 01 — 19 May 2008

1. Product profile

Product data sheet

1.1 General description

Passivated sensitive gate triac in a SOT223 surface-mountable plastic package

1.2 Features

B Sensitive gate
B Direct interfacing to logic level ICs

B Enhanced immunity to voltage
transients and noise

1.3 Applications

B Home appliances
B Low power AC fan speed controllers

1.4 Quick reference data

B Vpry <600V
B iy < 12.5A (t= 20 ms)
| IT(RMS) <1A

2. Pinning information

Gate triggering in four quadrants
Direct interfacing to low power gate drive

circuits

Blocking voltage to 600 V

Low power motor control
Low power loads in industrial process

control

lct <3 MA

loT <5 MA (T2- G+)

Table 1. Pinning

Pin Description Simplified outline
1 main terminal 1 (T1)

2 main terminal 2 (T2) ,:|4
3 gate (G)

4 mounting base; main terminal 2 (T2)

H: H2 Ha

SOT223

Graphic symbol

T2 *%: T1
G
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3. Ordering information

Table 2. Ordering information

Type number Package
Name ‘ Description Version
OT406 SC-73 plastic surface-mounted package with increased heatsink; 4 leads SOT223

4. Limiting values

Table 3. Limiting values
In accordance with the Absolute Maximum Rating System (IEC 60134).

Symbol Parameter Conditions Min Max Unit
VDRM repetitive peak off-state voltage - 600 \%
VRRM repetitive peak reverse voltage - 600 \%
ItRMS) RMS on-state current full sine wave; Tgp < 103 °C; see - 1 A
Figure 4 and 5
Itsm non-repetitive peak on-state current  full sine wave; T; = 25 °C prior to
surge; see Figure 2 and 3
t=20ms - 12.5 A
t=16.7 ms - 13.8 A
12t 2t for fusing t, =10 ms - 1.28 A’s
di/dt rate of rise of on-state current ltm =1 A; Ig =20 mA;
dig/dt = 0.2 Alus
T2+ G+ - 50 Alus
T2+ G- - 50 Alus
T2- G- - 50 Alps
T2- G+ - 10 Alus
lom peak gate current - 1 A
Pom peak gate power - 2 w
Pcav) average gate power over any 20 ms period - 0.1 W
Tstg storage temperature -40 +150 °C
T junction temperature - 125 °C
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Fig1. Total power dissipation as a function of RMS on-state current; maximum values
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Fig 2. Non-repetitive peak on-state current as a function of the number of sinusoidal current cycles; maximum
values
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Fig 3.  Non-repetitive peak on-state current as a function of pulse width; maximum values
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5. Thermal characteristics

Table 4. Thermal characteristics

Symbol Parameter Conditions Min Typ Max Unit
Rih-sp) thermal resistance from junctionto full cycle; see Figure 6 - - 15 KW
solder point
Rin(-a) thermal resistance from junction to full cycle
ambient for minimum footprint - 156 - K/W
see Figure 13
for pad area - 70 - KW
see Figure 14
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Fig 6. Transient thermal impedance from junction to solder point as a function of pulse width

0T406_1

© NXP B.V. 2008. Al rights reserved.

Product data sheet Rev. 01 — 19 May 2008

50f 13



NXP Semiconductors OT406

Four-quadrant triac, enhanced noise immunity

6. Static characteristics

Table 5. Static characteristics
Tj = 25 °C unless otherwise specified.

Symbol Parameter Conditions Min Typ Max Unit
leT gate trigger current  Vp =12 V; It = 0.1 A; see Figure 8
T2+ G+ - - 3 mA
T2+ G- - - 3 mA
T2- G- - - 3 mA
T2- G+ - - 5 mA
I latching current Vp =12V, Ig = 0.1 A; see Figure 10
T2+ G+ - - 7 mA
T2+ G- - - 20 mA
T2- G- - - 7 mA
T2- G+ - - 7 mA
Iy holding current Vb =12V, Ig=0.1 A; see Figure 11 - - 7 mA
V1 on-state voltage It =1 A; see Figure 9 - 1.3 1.6 \%
Vet gate trigger voltage  Vp =12 V; It =0.1 A; see Figure 7 - - 13 \%
Vb =Vprw; IT=0.1A; Tj=125°C 0.2 - - \Y,
Ip off-state current Vb = Vprmmaxy: Tj =125 °C - - 0.5 mA
0T406_1 © NXP B.V. 2008. All rights reserved.
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7. Dynamic characteristics
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Table 6.  Dynamic characteristics
Symbol Parameter Conditions Min  Typ Max Unit
dvp/dt  rate of rise of off-state voltage Vpm = 0.67Vprmmax); Tj = 110 °C; exponential 10 - - V/us

dV.om/dt rate of change of
commutating voltage

waveform; gate open circuit

Vpm =400V, Tj=110 °C; Ity = 1 A; 0.5 - - V/us
dlcom/dt = 0.44 A/ms
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Fig 9. On-state current as a function of on-state
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Fig 11. Normalized holding current as a function of junction temperature
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8. Package outline

Plastic surface-mounted package with increased heatsink; 4 leads SOT223
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Fig 12. Package outline SOT223 (SC-73)
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9. Mounting

9.1 Mounting instructions
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Fig 13. Minimum footprint SOT223

9.2 Printed-circuit board

36 ‘

46— =

alep
e —

i
4704»4—«3»‘

15
50

001aab509

All dimensions are in mm
Printed-circuit board: FR4 epoxy glass (1.6 mm thick), copper laminate (35 um thick)

Fig 14. Printed-circuit board pad area SOT223
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10. Revision history

Four-quadrant triac, enhanced noise immunity

Table 7. Revision history

Document ID Release date
0T406_1 20080519

Data sheet status
Product data sheet

Change notice

Supersedes
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11. Legal information

Four-quadrant triac, enhanced noise immunity

11.1 Data sheet status

Document status [11[2] Product status 31 Definition

Objective [short] data sheet Development
Preliminary [short] data sheet Qualification

Product [short] data sheet Production

This document contains data from the objective specification for product development.
This document contains data from the preliminary specification.

This document contains the product specification.

[1]  Please consult the most recently issued document before initiating or completing a design.

[2] The term ‘short data sheet’ is explained in section “Definitions”.

[3]  The product status of device(s) described in this document may have changed since this document was published and may differ in case of multiple devices. The latest product status

information is available on the Internet at URL http://www.nxp.com.

11.2 Definitions

Draft — The document is a draft version only. The content is still under
internal review and subject to formal approval, which may result in
modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included herein and shall have no liability for the consequences of
use of such information.

Short data sheet — A short data sheet is an extract from a full data sheet
with the same product type number(s) and title. A short data sheet is intended
for quick reference only and should not be relied upon to contain detailed and
full information. For detailed and full information see the relevant full data
sheet, which is available on request via the local NXP Semiconductors sales
office. In case of any inconsistency or conflict with the short data sheet, the
full data sheet shall prevail.

11.3 Disclaimers

General — Information in this document is believed to be accurate and
reliable. However, NXP Semiconductors does not give any representations or
warranties, expressed or implied, as to the accuracy or completeness of such
information and shall have no liability for the consequences of use of such
information.

Right to make changes — NXP Semiconductors reserves the right to make
changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in medical, military, aircraft,
space or life support equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental

12. Contact information

damage. NXP Semiconductors accepts no liability for inclusion and/or use of
NXP Semiconductors products in such equipment or applications and
therefore such inclusion and/or use is at the customer’s own risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Limiting values — Stress above one or more limiting values (as defined in
the Absolute Maximum Ratings System of IEC 60134) may cause permanent
damage to the device. Limiting values are stress ratings only and operation of
the device at these or any other conditions above those given in the
Characteristics sections of this document is not implied. Exposure to limiting
values for extended periods may affect device reliability.

Terms and conditions of sale —  NXP Semiconductors products are sold
subject to the general terms and conditions of commercial sale, as published
at http://www.nxp.com/profile/terms, including those pertaining to warranty,
intellectual property rights infringement and limitation of liability, unless
explicitly otherwise agreed to in writing by NXP Semiconductors. In case of
any inconsistency or conflict between information in this document and such
terms and conditions, the latter will prevail.

No offer to sell or license —  Nothing in this document may be interpreted
or construed as an offer to sell products that is open for acceptance or the
grant, conveyance or implication of any license under any copyrights, patents
or other industrial or intellectual property rights.

Quick reference data— The Quick reference data is an extract of the
product data given in the Limiting values and Characteristics sections of this
document, and as such is not complete, exhaustive or legally binding.

11.4 Trademarks

Notice: All referenced brands, product names, service names and trademarks
are the property of their respective owners.

For more information, please visit: http://www .nxp.com

For sales office addresses, please send an email to: salesad dresses@nxp.com
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHoBsaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




