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‘ SGS-THOMSON
Y. HiCROELECTRONICS DB3 /DB4 / DC34

TRIGGER DIODES

FEATURES

» Vg0 :32V/ 34V /40V VERSIONS
s LOW BREAKOVER CURRENT

7

DESCRIPTION DO 35

High reliability glass passivation insuring (Glass)
arameter stability and protection against
junction contamination.

ABSOLUTE RATINGS (limiting velues)

Symbol Parameter Value Unit
P Power dissipation on printed circuit Ta=65°C 150 mw
(L=10 mm)
ITRM Repetitive peak on-state current tp=20us 2 A
F=100 Hz
Tstg Storage and operating junction temperature range - 40 to +125 *C
Tj - 40 to +125 °C
THERMAL RESISTANCES
Symbol Parameter Value Unit
R (-a) Junction to ambient 400 *CIwW
Rin -1 Junction-leads 150 W




DB3/DB4/DC34

ELECTRICAL CHARACTERISTICS (Tj = 25°C)

Symbol Parameter Test Conditions Value Unit
DE3 |DC34 | DB4
Vao Breakover voltage * C=22nF** MIN | 28 30 35 v
see diagram 1
TYP | 32 34 40
MAX | 36 38 45
[1+Vaol-1-Vaol] | Breakover voltage C=22nF* MAX +3 Vv
symmetry see diagram 1
1AV | Dynamicbreakover | Al={lgg to l=10mA] | MIN 5 Vv
voltage * see diagram 1
Vo Output voltage * see diagram 2 MIN 5 V
lso Breakover current* C=22nF** MAX | 100 50 100 UA
r Rise time * see diagram 3 TYP 1.5 s
Is Leakage current® Vs =0.6Vso max | MAX 10 HA
seediagram 1
* Escirical characteristic appicable inboth forward and reverse diractions.
= Connected n paraliel with the devices
DIAGRAM 1 : Current-voltage characteristics DIAGRAM 2 : Test circuit for output voltage
10 k0 soi kQ DUT ¢
20 v 4
50 Hz e v,| R=200
10mA :" i

DIAGRAM 3 : Test circuit see diagram 2.
AdjustR forlp=0.5A
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UNISONIC TECHNOLOGIES CO., LTD

MJE13007

NPN SILICON TRANSISTOR

57

NPN BIPOLAR POWER

TRANSISTOR FOR SWITCHING

POWER SUPPLY
APPLICATIONS

82 DESCRIPTION

The UTC MJE13007 is designed for high-voltage, high-speed
power switching inductive circuits where fall time is critical. It is
particularly suited for 115 and 220 V switch mode applications.

®E FEATURES
* Verosus; 400 V

* 700 V Blocking Capability

® ORDERING INFORMATION

S

TO-220

S

TO-220F

"Pb-free plating product number: MJE13007L

(2)Package Type
(3)Lead Plating

Order Number Pin Assignment
Normal Lead Free Plating Pachepe 1 2 3 Facking
MJE13007-TA3-T MJE13007L-TA3-T TC-220 B c E Tube
MJE13007-TF3-T MJE13007L-TF3-T TO-220F | B Cc E Tube
MJE13007L-TAS-T
T (1)Packing Type (1)T: Tube

(2) TA3: TO-220, TF3: TC-220F
(3) L: Lead Free Plating Blank Pb/Sn
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MJE13007 NPN SILICON TRANSISTOR
® ABSOLUTE MAXIMUM RATING
PARAMETER SYMBOL RATINGS UNIT
Collector-Emitter Sustaining Voltage Vero 400 \%
Collector-Emitter Breakdown Voltage Veso 700 v
Emitter-Base Voltage Veag 9.0 \
Continuous I~ 8.0 A
Collector Current Peak (1) e 6 A
Continuous Is 4.0 A
Base C t
& buren Peak (1) - 8.0 A
Emitter Current Sontnuous . 12 A
Peak (1 } lew 24 A
Total Device Dissipation T-=25 Pa 80 W
Operating and Storage Junction Temperature Range T, Tsrg £5~+125 i

Note: Absolute maximum ratings are those values beyond which the device could be permanently damaged.
Absolute maximum ratings are stress ratings only and functional device operation is notimplied.

® THERMAL DATA

PARAMETER SYMBOL RATINGS UNIT
Thermal Resistance Junction to Case Bz 1.56 W
Thermal Resistance Junction to Ambient B.a 62.5 W

Note 1:

Pulse Test: Pulse Width = 5.0 ms, Duty Cycles10%.

Measurement made with thermocouple contacting the bottom insulated mounting surface of the package
(in a location beneath the die), the device mounted on a heatsink with thermal grease applied at a

mounting torque of 6 to Blbs.

2 ELECTRICAL CHARACTERISTICS (T.=25

,unless otherwise noted)

PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNIT
Collector-Emitter Sustaining Voltage Veeasus: |le=10mA. I3=0 400 3
Collector Cutoff Current leso xz:;:;gg\'\; To=125 ?; ::i
Emitter Cutoff Current leag Vez=0.0V, Ig=0 100 | pA

2 o 1 12=2.0A, Vee=5.0V 8.0 40
(A Sk i heea  |1c=5.0A, Ves=5.0V 5.0 30
lz=2.0A; 13=04A 1.0 vV

\ . 12=5.0A, Is=1.0A 2.0 Vv

Collector-Emitter Saturation Voltage Versar 125.0A, 15=2.0A 3.0 v
Ic=5.0A, I3=1.0A. Te=100 3.0 Vv
1£=2.0A, Ia=0.4A 1.2 v

Base-Emitter Saturation Voltage Vazsat) [I2=5.0A, I3=1.0A 1.8 vV
1225.0A, I3=1.0A, Te=100 . 1.5 v

Current-Gain-Bandwidth Praduct fr Ig=500mA, Vee=10V, f=1.0 MHz 4.0 14 MHz

Cutput Capacitance C.s Ves=10V, =0, f=0.1MHz 80 pF

Resistive Load (Table 1}

Delay Time b ec=125V, Ic=5.0A, 0.028 01

Rise Time ta 0.5 1.5

> I131=l32=1.0A, t-=25us, ps
Storage Time ts Duty Cycleid 1.0% 18 | 30
Fall Time te 023 | 0.7

* Pulss Tast Pulse Width ¥ 300 ~= Duty Cvelay 2 1%

UNISONIC TECHNOLOGIES CO., LTD

WWW.unisonic.com.tw
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-

KBL401G THRU KBL407G
Single Phase 4.0 AMPS

Voltage Range
50 to 1000 Volts
Current
4.0 Amperes

. Glass Passivated Bridge Rectifiers

i
1]
)
-
=
=
(1]
w

T30

4

UL Recognized File # E-96005

Glass passivated junction

Ideal for printed circuit board

Reliable low cost construction

High surge current capability

High temperature soldering guaranteed:
260°C / 10 seconds / 0.375" ( 9.5mm )
lead length at 5 Ibs. ( 2.3 Kg ) tension
Leads solderable per MIL-STD-202,
Method 208

KBL
J7{19,6) .2556(0.48
RETREE] 3'4'5«‘5‘::‘; -—-I

BA5{16.38)
(15.37)

$ ~
1.0(25.4) 141 (27.9)
N “ MIN 1 i
[052(1.32) .Oilz.ml
038(1.22) 210(5.33 . .
T§§Tﬂ)’

Dimensions in inches and (millimeters)

Maximum Ratings and Electrical Characteristics
Rating at 25°C ambient temperature unless otherwise specified.
Single phase, half wave, 60 Hz, resistive or inductive load.

For capacitive load, derate current by 20%

Type Number Symbol | KBL | KBL | KBEL | KBL | KBL | KBL | KBL | |nits

401G | 402G | 403G | 404G | 405G | 406G | 407G
Maximum Recurrent Peak Reverse Voltage | Vgg,y | 50 | 100 | 200 | 400 | 600 | 800 |1000] V
Maximum RMS Voltage Veus | 35 | 70 | 140 280 (420 | 560 (700 | V
Maximum DC Blocking Voltage vpc | 50 | 100 | 200 400 | 600 | 800 | 1000 V
Maximum Average Forward Rectified Current
@TA =80T I(AV) 4.0 A
Peak Forward Surge Current, 8.3 ms Single
Half Sine-wave Superimposed on Rated Irsm 150 A
Load (JEDEC method )
Maximum Instantaneous Forward Voltage
4.0A Vg 14 \'
Maximum DC Reverse Curent @ Tx=25C Ir 10 uA
at Rated DC Blocking Voltage @ Tx=125TC 500 uA
Typical Thermal Resistance (Note) Réa 19 TW
Réy 24

Operating Temperature Range T, -55 to +150 G
Storage Temperature Range Tsts -55 to +150 C

Note: Thermal Resistance from Junction to Ambient and from Junction to Lead Mounted on P.C.B.
With 0.6" x 0.6" (16mm x 16mm) Copper Pads.
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RATINGS AND CHARACTERISTIC CURVES (KBL401G THRU KBL407G)

FIG.1- MAXIMUM NON-REPETITIVE FORWARD FIG.2- MAXIMUM FORWARD CURRENT DERATING
SURGE CURRENT PER BRIDGE ELEMENT CURVE
5
g m= <
= E .
: § S
S g 3 o
g N
3 .
2 < “h § 2
= =3 5 1 \\
H et N
i e
e 1l - 2
3 100 1230 ) 5 133 o
NUMBEROF CYCLESAT 80rz AMBENT TEMPERATURE. {°C]
FIG.3- TYPICAL INSTANTANEOUS FORWARD FIG.4- TYPICAL REVERSE CHARACTERISTICS
- CHARACTERISTICS PER BRIDGE ELEMENT PER BRIDGE ELEMENT
” . y 4
) ’r’ y
< Vi
= 4 3
/ E Tier28°C
. y E 3 e
g £ 2
- P
£ 2
: :
=} g
% / 5
- F A
H 7 i
i F H
' ragc g T8
[ i
n | | 4
A ] 3 13 12 T4 gt} (] o) & 5 B 120 2 &3
INSTANTANEOUS FORWARD VOUTAGE {v) FERCENT OF RATED PEAK REVERSE YOUTAGE (%}

This datasheet has been download from:

www.datasheetcatalog.com

Datasheets for electronics components.
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Piezoelectric Transducers

The conversion of electrical pulses to

plezoceramic
mechanical vibrations and the conversion .
1
1
of returned mechanical vibrations back : ®)
|
- . . . ¥
into electrical energy is the basis for
Electrical source
ultrasonic testing. The active element is
Ebe<tyical Current Off Electrical Current On

the heart of the transducer as it converts

the electrical energy to acoustic energy, and vice versa. The active element is basically a piece of
polarized material (i.e. some parts of the molecule are positively charged, while other parts of the
molecule are negatively charged) with electrodes attached to two of its opposite faces. When an
electric field is applied across the material, the polarized molecules will align themselves with the
electric field, resulting in induced dipoles within the molecular or crystal structure of the material.
This alignment of molecules will cause the material to change dimensions. This phenomenon is
known as electrostriction. In addition, a permanently-polarized material such as quartz (Si0O2) or
barium titanate (BaTiO3) will produce an electric field when the material changes dimensions as a
result of an imposed mechanical force. This phenomenon is known as the piezoelectric effect.
Additional information on why certain materials produce this effect can be found in the linked

presentation material, which was produced by the Valpey Fisher Corporation.

Piezoelectric Effect (PPT, 89kb) Piezoelectric Elements (PPT, 178kb)
The active element of most acoustic transducers used today is
a piezoelectric ceramic, which can be cut in various ways to
produce different wave modes. A large piezoelectric ceramic

element can be seen in the image of a sectioned low frequency

transducer. Preceding the advent of piezoelectric ceramics in
the early 1950's, piezoelectric crystals made from quartz

crystals and magnetostrictive materials were primarily used.

The active element is still sometimes referred to as the crystal
by old timers in the NDT field. When piezoelectric ceramics were introduced, they soon became

the dominant material for transducers due to their good piezoelectric properties and their ease of
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manufacture into a variety of shapes and sizes. They also operate at low voltage and are usable up
to about 300°C. The first piezoceramic in general use was barium titanate, and that was followed
during the 1960's by lead zirconate titanate compositions, which are now the most commonly
employed ceramic for making transducers. New materials such as piezo-polymers and composites
are also being used in some applications.

The thickness of the active element is determined by the desired frequency of the transducer. A
thin wafer element vibrates with a wavelength that is twice its thickness. Therefore, piezoelectric
crystals are cut to a thickness that is 1/2 the desired radiated wavelength. The higher the frequency
of the transducer, the thinner the active element. The primary reason that high frequency contact

transducers are not produced is because the element is very thin and too fragile.

Characteristics of Piezoelectric Transducers

The transducer is a very important part of the ultrasonic instrumentation system. As discussed on
the previous page, the transducer incorporates a piezoelectric element, which converts electrical
signals into mechanical vibrations (transmit mode) and mechanical vibrations into electrical
signals (receive mode). Many factors, including material, mechanical and electrical construction,
and the external mechanical and electrical load conditions, influence the behavior of a transducer.
Mechanical construction includes parameters such as the radiation surface area, mechanical
damping, housing, connector type and other variables of physical construction. As of this writing,
transducer manufacturers are hard pressed when constructing two transducers that have identical

performance characteristics.
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A cut away of a typical contact transducer is shown above.

It was previously learned that the piezoelectric element i
cut to 1/2 the desired wavelength. To get as much energ;
out of the transducer as possible, an impedance matching is

placed between the active element and the face of the]

Active Element

: —-} Waves

transducer. Optimal impedance matching is achieved b in Phase

-2 —-ﬁb{_,‘_".‘ —

sizing the matching layer so that its thickness is 1/4 of the
desired wavelength. This keeps waves that were reflected

within the matching layer in phase when they exit the layer (as illustrated in the image to the
right). For contact transducers, the matching layer is made from a material that has an acoustical
impedance between the active element and steel. Immersion transducers have a matching layer
with an acoustical impedance between the active element and water. Contact transducers also
incorporate a wear plate to protect the matching layer and active element from scratching.

The backing material supporting the crystal has a great influence on the damping characteristics of
a transducer. Using a backing material with an impedance similar to that of the active element will
produce the most effective damping. Such a transducer will have a wider bandwidth resulting in
higher sensitivity. As the mismatch in impedance between the active element and the backing

material increases, material penetration increases but transducer sensitivity is reduced.

Transducer Efficiency, Bandwidth and Frequency

Some transducers are specially fabricated to be more efficient transmitters and others to be more
efficient receivers. A transducer that performs well in one application will not always produce the
desired results in a different application. For example, sensitivity to small defects is proportional
to the product of the efficiency of the transducer as a transmitter and a receiver. Resolution, the
ability to locate defects near the surface or in close proximity in the material, requires a highly
damped transducer.

It is also important to understand the concept of bandwidth, or range of frequencies, associated
with a transducer. The frequency noted on a transducer is the central or center frequency and
depends primarily on the backing material. Highly damped transducers will respond to

frequencies above and below the central frequency. The broad frequency range provides a
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transducer with high resolving power. Less damped transducers will exhibit a narrower frequency
range and poorer resolving power, but greater penetration. The central frequency will also define
the capabilities of a transducer. Lower frequencies (0.5MHz-2.25MHz) provide greater energy
and penetration in a material, while high frequency crystals (15.0MHz-25.0MHz) provide reduced
penetration but greater sensitivity to small discontinuities. High frequency transducers, when used
with the proper instrumentation, can improve flaw resolution and thickness measurement
capabilities dramatically. Broadband transducers with frequencies up to 150 MHz are
commercially available.

Transducers are constructed to withstand some abuse, but they should be handled carefully.
Misuse, such as dropping, can cause cracking of the wear plate, element, or the backing material.
Damage to a transducer is often noted on the A-scan presentation as an enlargement of the initial

pulse.

Radiated Fields of Ultrasonic Transducers

The sound that emanates from a piezoelectric transducer does not originate from a point, but
instead originates from most of the surface of the piezoelectric element. Round transducers are
often referred to as piston source transducers because the sound field resembles a cylindrical mass
in front of the transducer. The sound field from a typical piezoelectric transducer is shown below.

The intensity of the sound is indicated by color, with lighter colors indicating higher intensity.

Backing Matenal Wear Plate

Sound Field

4

Electrical
Leads

Piezoelectric Element

Near Field Far Field
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Since the ultrasound originates from a number of points along the transducer face, the ultrasound
intensity along the beam is affected by constructive and destructive wave interference as discussed
in a previous page on wave interference. These are sometimes also referred to as diffraction
effects. This wave interference leads to extensive fluctuations in the sound intensity near the
source and is known as the near field. Because of acoustic variations within a near field, it can be
extremely difficult to accurately evaluate flaws in materials when they are positioned within this
area.

The pressure waves combine to form a relatively uniform front at the end of the near field. The
area beyond the near field where the ultrasonic beam is more uniform is called the far field. In the
far field, the beam spreads out in a pattern originating from the center of the transducer. The
transition between the near field and the far field occurs at a distance, V, and is sometimes
referred to as the "natural focus" of a flat (or unfocused) transducer. The near/far field distance, XV,
is significant because amplitude variations that characterize the near field change to smoothly
declining amplitude at this point. The area just beyond the near field is where the sound wave is

well behaved and at its maximum strength. Therefore, optimal detection results will be obtained

when flaws occur in this area.

MAXIMUM
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For a piston source transducer of radius (a), frequency (f), and velocity (V) in a liquid or solid

medium, the applet below allows the calculation of the near/far field transition point.

Java Applet

» 300 2ererq 8000

v by

Click Here to Start
Spherical or cylindrical focusing changes the structure of a transducer field by "pulling"

the N point nearer the transducer. It is also important to note that the driving excitation normally
used in NDT applications are either spike or rectangular pulsars, not a single frequency. This can
significantly alter the performance of a transducer. Nonetheless, the supporting analysis is widely

used because it represents a reasonable approximation and a good starting point.

Result:http://www.ndted.org/EducationResources/CommunityCollege/Ultrasonics/

EquipmentTrans/piezotransducers.htm
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