{§ SIGETRONICS

SDX30H

Fast Recovery Diode

Features

+ High Breakdown Voltage (Vrrm = 300V)
* Fast Recovery Time

* Low Forward Voltage Drop

* Low Leakage Current

Application

* Rectifiers for Switch Mode Power Supplies (SMPS)
* Free Wheeling Diodes in Converters and Motor Control Circuits

TO-220F-2P Package

P .

Pin Configuration

e

Cathode Anode
Absolute Maximum Rating (Ta = 257C)
Parameter Symbol Value Unit

Maximum Repetitive Reverse Voltage VrrM 300 \Y

Average Rectified Forward Current ly 10 A

Forward Current Surge Peak lrsm 100 A

Junction Temperature T, 150 °C

Storage Temperature Tsre -55~ 150 °C
Electrical Characteristics (Ta=257TC)

Characteristics Symbol | Conditions Min. Typ. Max. Unit

Forward Voltage Ve IF =10A - - 1.3 V

Reverse Leakage Current I Vg =300V - - 20 MA

Reverse Recovery Time tr I =1A, di/dt = -100A/us - - 28 ns
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8 SIGETRONICS SDX30H

Package Outline Drawing: TO-220F-2P
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SYMBOL —iRiMuM | NoMmINAL | Maxivium | NOTE

A - - 4.60
A1 2.45 2.50 255
A2 1.95 2.00 2.05
b 0.65 0.75 0.85
b1 1.07 1.27 1.47
C 0.40 0.50 0.60
C1 2.70 2.80 2.90
D 9.90 10.00 10.10
E 28.00 - 28.60
E1 15.50 15.60 15.70
E2 12.30 12.40 12.50
E3 9.15 9.20 9.25
F 3.30 3.40 3.50
G 3.10 3.20 3.30
el 5.08 BSC

L 1240 | - | 13.00
L1 3.46 BSC

L2 2.21 BSC
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SDX40H

Fast Recovery Diode

Features

* High Breakdown Voltage (Vrrm = 400V)
* Fast Recovery Time

* Low Forward Voltage Drop

* Low Leakage Current

Application

* Rectifiers for Switch Mode Power Supplies (SMPS)
* Free Wheeling Diodes in Converters and Motor Control Circuits

TO-220F-2P Package

P .

Pin Configuration

e

Cathode Anode
Absolute Maximum Rating (Ta = 257C)
Parameter Symbol Value Unit

Maximum Repetitive Reverse Voltage VrrM 400 \Y

Average Rectified Forward Current ly 10 A

Forward Current Surge Peak lrsm 100 A

Junction Temperature T, 150 °C

Storage Temperature Tsre -55~ 150 °C
Electrical Characteristics (Ta=257TC)

Characteristics Symbol | Conditions Min. Typ. Max. Unit

Forward Voltage Ve IF =10A - - 1.4 V

Reverse Leakage Current I Vg =400V - - 20 MA

Reverse Recovery Time tr I =1A, di/dt = -100A/us - - 30 ns

www.sigetronics.com 1/2

Rev.1.0/2012




8 SIGETRONICS SDX40H

Package Outline Drawing: TO-220F-2P
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MILLIMETER
SYMBOL —iRiMuM | NoMmINAL | Maxivium | NOTE

A - - 4.60
A1 2.45 2.50 255
A2 1.95 2.00 2.05
b 0.65 0.75 0.85
b1 1.07 1.27 1.47
C 0.40 0.50 0.60
C1 2.70 2.80 2.90
D 9.90 10.00 10.10
E 28.00 - 28.60
E1 15.50 15.60 15.70
E2 12.30 12.40 12.50
E3 9.15 9.20 9.25
F 3.30 3.40 3.50
G 3.10 3.20 3.30
el 5.08 BSC

L 1240 | - | 13.00
L1 3.46 BSC

L2 2.21 BSC
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SDX60H

Fast Recovery Diode

Features

* High Breakdown Voltage (Vrrm = 600V)
* Fast Recovery Time

* Low Forward Voltage Drop

* Low Leakage Current

Application

* Rectifiers for Switch Mode Power Supplies (SMPS)
* Free Wheeling Diodes in Converters and Motor Control Circuits

TO-220F-2P Package

P .

Pin Configuration

e

Cathode Anode
Absolute Maximum Rating (Ta = 257C)
Parameter Symbol Value Unit

Maximum Repetitive Reverse Voltage VrrM 600 \Y

Average Rectified Forward Current ly 10 A

Forward Current Surge Peak lrsm 100 A

Junction Temperature T, 150 °C

Storage Temperature Tsre -55~ 150 °C
Electrical Characteristics (Ta=257TC)

Characteristics Symbol | Conditions Min. Typ. Max. Unit

Forward Voltage Ve IF =10A - - 1.9 V

Reverse Leakage Current I Vg =600V - - 20 MA

Reverse Recovery Time tr I =1A, di/dt = -100A/us - - 35 ns
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8 SIGETRONICS SDX60H

Package Outline Drawing: TO-220F-2P
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MILLIMETER
SYMBOL —iRiMuM | NoMmINAL | Maxivium | NOTE

A - - 4.60
A1 2.45 2.50 255
A2 1.95 2.00 2.05
b 0.65 0.75 0.85
b1 1.07 1.27 1.47
C 0.40 0.50 0.60
C1 2.70 2.80 2.90
D 9.90 10.00 10.10
E 28.00 - 28.60
E1 15.50 15.60 15.70
E2 12.30 12.40 12.50
E3 9.15 9.20 9.25
F 3.30 3.40 3.50
G 3.10 3.20 3.30
el 5.08 BSC

L 1240 | - | 13.00
L1 3.46 BSC

L2 2.21 BSC
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BOB 7ener Diodes for ESD/EOS Protection

TGS BISIGERONIES)

Fabrication : 26 % ESD/EOS : 38 % Dead & Degraded LEDs by ESD Stroke

Zener breakdown

- Tunneling probability(®) ® Zener voltage (Vz)
3y ® | eakage current (loa @ -4 V)
@ ESD strength (> 8 kV)
@ Current drivability (>100mA) Assembly : 14 % e
® Temperature coefficient(AVz/ AT < a few mV/K) Good : 4 % Unknown: 15 %
Mobile lon : 3 %

- Tunneling current(J,,)

J=qvgn © 100 10"
vg: Richardson velocity 80 107
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Voltage (V) Voltage (V)

| Strong Transient

. Forward \‘\ (ngéégsirge, EFT) Weak ESD Protecting Diode
o % _—— Clamped Voltage | | jght emitting chip -
i B ] Dovis ¢ g
o Current to protect %w
BT Bucsts 3 Ve <~20 V

Reverse Vp ~ £8 kV

T 154 mast e
ket [y

|
e Deputition tate + Sz =
LED LED { LED &
- ; Zener } Zener ; ;
4 . Zener Zener

General Single Chip Dual Single Chip Dual Single Chip Dual
Connection of Zener Pad Parallel Connection ~ Pad Series Connection Pad Series Connection
Diode with LED chip (Cathode to cathode)  (Anode to Anode)

Single Pad Structure Double Pad Structure
2 : ESD(HBM) Strength
Unidirecti g
o ® LED only : +0.3 ~+7 kV
HNAsmm - ® LED+Zener: > 18 kV
_ [
P-Substrate

Room Temp.
R N i a
= 4
Bidirectional = g & without Zener diode
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i s o -
= 3 o e ey <
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g @ g
g | e \ £ =
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- 310t o [REeY | o Tore 3
ey L e T i Zener o [ —110c i !
N-Substrate g Ceuzip ESD 18KV, 5 times 10°F ESD:+8.0KV, 5 times NT& R
— i
10° i
0 1 2 3 4 5 6 7 8 ] 10-20 -18 -16 -14 -12 .10 8 6 4 2 0 2 4
ESD Voltage (kV) Voltage (V)
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898 Bidirectional

TGS

e TVS Zener Voltage ‘ : - @ Unidirectional Much better to control the quality and
= =7V, £12V, +7/-14V, =7/+14V 2aes Do zaner | = Evaluation of leakage current is restricted ~ grades of LEDs in production line
| from -0.5Vto 0OV
i V. Var I 3 .
® Original Use 2 Verl) |k = Zener failure may occur when wrong bias \{%\% \{}
\ - v + i i LED S LeD £
=> Zener: Voltage regulation - Ve Vv applied by accident < =
= TVS Zener: ESD protection £ il g
. ® Bidirectional 3 2 sl vy
° ration Principle _ : _ Zener £3 ner
Epsraiie oip =) Cvaluation of leakage current is possible Falung
=> Zener: Zener breakdown fromVzto 0V I
=» TVS Zener: Zener Voltage (V) Voltage (V)

=» Zener failure does not occur even if wrong

+ Avalanche breakdown Bias ApbliEd by seciEnt

® ESD Robustness vz Estimated Ve ® Current Flow Directions Conventional Zener TVS Zener
Device
=> Zener: Weak compare to TVS Zener Rz | HBM(8KV) | IEC61000-4-2(30KV) => Unidirectional: Only DC operation  ga s
=»TVS Zener: TV =» Bidirectional: DC&AC operation 0osf oosf Vz STV
On chip (HBM > £8 kV) Zener 30 ohm 167 V 2734V o 2™ measurement ~ :g: .50
0.02
In package (IECE1000-4-2>£30KV) | TV [ TV 55y dE2 s T
ener < 5 ohm - - g
‘ : : ® Current Driving Capabilit £ oc g ox
® Small Differential Resistance 98P y 3 00 3 00
= Zener: 20~50 ohm = Zener: 60~120 mA 006 006
ener. o . -0.08 -0.08
=» TVS Zener: 100~500 mA
=» TVS Zener: 0.5~10 ohm R e I T [) B 10
Voltage (V) Voltage (V)

® L ow Clamping Voltage

=» Minimum V¢, no snap—back, no latch—up

® Small Leakage Current (x 1/10) Unidirectional Bidirectional ® Small Change of Zener Voltage at HT @ Self—compensation in Bidirectional Zener
= Unidirectional: 30pA(@4 V, Vz=7V) et =» Temperature coefficient (TC=A4Vz/ AT) = Unidirectional: 1.6~2 mV/K
= Bidirectional: 2pA(@+4V, Vz=£7V) oo} Vz 7V =» Forward: negative (=) TC = Bidirectional: 0.8 mV/K
e ol rr<sa => Reverse: positive (+) TC
= 10* = 002
® High Light Emission Efficiency %m’ Zener-B oo 7
H :: Zener-A E::’: Bidirectional - Unidirectional HT LT Bidirectional /
® Improve Display o o6 TySiesnsy
10 | TVS Zene? i (AVONAT)F=2mV/K ~ —> (AVZIAT)F=+0.8 mV/K —
o 2 .| Sigetronics
=» Minimize residual image 10 e ol - J
Voltage (V) Voltage (V) v v

(AVZ/AT)R=+1.6 mV/IK

Excellent for LED communication and display applications

® Small Leakage Current Increase at HT(x 1/5) o R r ]
= Unidirectional: 17 pA/C (@4 V for Vz=7 V) o o 1 @ Small Capacitance == | — )
=» Bidirectional: 3 pA/T(@=4 V for Vz=+7V) o°r ——180°C 1 = Unidirectional: 15 pF (@0 V, Vz= +7 V) EHE] ] | B
107 F 4 g2

| {
® Flood Exposure of Heat and Light from LEDs 100} TVS Zener j =» Bidirectional: 8 pF (@0 V, Vz= £7V) — iE -

Current (A)
g

= Maintain lower leakage current level . | = Small RC delay time RIS, ey
® Better Reliability o 1 = High operation sbeed = 4 m: ‘
107 F 4 3 || e — |
® | ow Noise Incorporation 0 ] =¥ L puwersansamoten i
10—11 | SR | | S
0 -8 6 4 2 0 2 4 ? z7
mrr o

Voltage (V)

TVS Zener diode is to protect your valuables
from electrical shocks:--
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{3 SIGETRONICS

® Products ® Audio (C-R-C)
- Integrated passive devices(IPDs) filter T o .
- C-R-C(Z-R-Z) filter: audio line ] i - @ oo
- C-L-C(Z-L-Z) filter: display data line uiw ‘v% -

e Applications e Display (C-L-C) e
- Computer & . | :. |
- Mobile phone (6~12 EA) : ':
- Digital camera ) ) i 1
-LCD — (ot

Excellent Features of Silicon-based IPD filter

. @ Ultra low resistance <1 ohm Patent
® Higher performance ® Epi layer (abrupt junction) Patent title: Semiconductor Filter Device
® Integrated ESD protection © Reli . . . and Fabrication Method of thereof
- e 5 eliable junction properties Filing date: Dec. 30, 2009
® Small PCB footprint, better reliability Much better than ceramic-based ® Simple structure Filing No: 10-2009-0133591

® Fewer components filters such as MOV

® Low BOM(bill of materials)
@ Low TCO(total cost of ownership)

® Easy fabrication procedure
® Efficient thermal conduction
@ Both uni- and bi-directional TVS applicable

Device Merits Demerits Application
- o P ® Current flow of 2~6 folds (trench structure)
Low price Bidirectional AC power cable i
MoV Power proportional to volume Aging car
Power capacity decrease at 85°C | High Vc & L(leakage) ESD protection
; High triggering voltage ESD protection o o
Polymer Varistor g'"a”"’"" copacitance Small lifetime FireWire E———— =
mall package: Limited use below 85°C usB
— Low price Small power capacity Voltage regulation ‘
Constant voltage Power handling decrease at 25°C _|Battery pack |
Best surge protection Limited power capacity ESD protection | .
A"a':"c."e VS | pecponse speed < 4.0 1 Power & capacitance are proportion |Cellular phone Test Kit Inductor
evice Low clamping voltage al to area Mobile system

® Vg = |[EC 61000—4-2 voltage waveform = 8 kV
® R = IEC 61000—4-2 source impedance = 330 Q
® V, = breakdown voltage =7 V

® R, = dynamic resistance of the Zener =1 Q

TVS zener diodes and Metal Oxide Varistors are popular voltage clamping devices.

For HBM(8 kV) ) z
7, =1.Skohm, V', =SkV

Zpye =100 2
[T Jso0o.-cor el ® |, = peak ESD current
: 1,500, ®R,=100Q, C,=C,=22pF, Ry <<Rgand R, << R,
Zpyg = 1ohm Viys = 1.33Vg ® Then: Vi, =31.2V, Vou; =73V v “V 4R *I
Ve =T+ [1 =55 )KUUU: 12V ESD Protection using Pi Filters e Q 3 Clirirgvaluige " 0f R P
" (Z-R-Z, C-L-C) [ R R
For IEC61000-4-2(30 kv) p  Benefis Vi = +(R R ]V.s =V +(*R“ ]V.q
or -4-2( ) - Excellent clamping capability(Ve, < Vgg + 0.1 V) o s Ty 5
7y = 3300hm, Vy = 30KV - Reduce noise signals during normal operation 5 e & 7
Zius = lohm 1 Drawbacks T . (. B Vour =V, + OV = Vbr+| =21V,
o =T+ [%)somo ~ o817 « ExpaisiVé ‘ i R +R, R

® Bidirectional EMI/RFI filter with integrated TVS for ESD protection

® ESD protection to IEC 61000-4-2 (ESD) Level 4 (+15kV (air), #8kV (contact))
® TVS working voltage: 5V

@ Termination Resistors: 100 Ohms & 47 Ohms

® Capacitance: 10pF (Typical at VR = 0V)

® Protection and filtering for four lines

® Back-to-back diode for negative signal swing

. 4 ®15pF line-to-ground capacitance

IPD ESD-EMI Filter A T ® Low leakage current below 50nA

® Small package of 0.15mm thickness

Integrated IPD filters are now available in small SMT IC packages to replace low
pass filters that are implemented with discrete inductors, resistors and capacitors.

The main advantage of filters is that they reduce noise signals during the normal
operation of the system. In contrast, crowbar and clamping devices are activated
only during the transient event.

Pass bund 3dBRoNl off Frequency
(30Hz)

g g0 Vi -
oas Package Dependent Surge C| ing Voltage
4 ‘ Package SOT-666 u-QFN DFN Flip-Chip |
- .
Shape g @ m
TR PR A Ve <50V <25V <25V <17V

Sigetronics IPD ESD+EMI Filter Chip

Sigetronics will provide IPD ESD-EMI filters to protect your valuable electronic system from overwhelming electrical RF noise as well as electrical
v Original semiconductor IC technology
v Very small

over stresses including electrostatic discharge.
v’ Excellent reliability & ESD performance = I
s v Wide filtering band H& —t o *j: y
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