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Abstract

This +thesis 1is a part of Physics. It's Magnetic
Subject which has characteristic B-H curve of Magnetic Materisasls
used together with basic electronics. It's called B-H Analyzer
of Magnetic Cores, Presently, Masnetic has been developed for
meking to magnetic cores, widly in the electronic and iﬁ&ustrial
world and the adjustly magnetic has been used iﬁ excellent task
with different such as the core has adapt for transformer of
switching power supply and flyback Transformer for T.V. or

Magnetic recording by different frequency.

Since, Analysis by Mathematics and Conside
characteristic of Magnetic from B-H curve with result of the
experiment. It will be occure the lossing and energy in magnetic
core "Eddy Current Loss" as the result it happened hot core and

incomplete circuit.

This thesis describes the basic of magnetic circuit in
to Magnetic Analysis. We founded how much frequency we can take
the right of how much frequency in which are suitable in each
work wuntill evaluate magnetic materials +to Bbe wused at high

frequencies which will be useful for going on the work.,
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{Transformer Theory and Principle)
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F;’ National
Semiconductor

LF351 Wide Bandwidth JFET
Input Operational Amplifier

General Description

The LF251 is a low cost high speed JFET Input opera-
tions! amplifier with an internally trimmed Input offset
voltape (BL-FET ™ technology). The device requires a
jow cupply current and yet malntains a large gain band-
width product and a fast slew rate. In addition, well
matched high voltage JFET Input devices provide very
jow input bias and offset currents. The LF351 is pin
compatible with the standard LM741 and uses the same
otfset vollage adjusiment circultry. This feature aliows
designers to immediafely upgrade the overall perfor-
mance of existing LM741 designs.

The LF351 may be used in applications such as high
speed integrators, fast D/A converters, sample-and-hold
circults end many other circults requiring low input
otfset voltage, low Input bias current, high Input imped-
ance, high slew rate and wide bandwidih. The device
ras low noise and oifset voltage drift, but for applica-

Operational Amplifiers/Buffers

BILFET 0™ ™ Technology

.

tions where these requirements are ctitical, the LF356Is
recommended. if maximum supply current is important,
however, the LF351 is the betler choice.

Features
B Internally trimmed ofiset voltage 10Vmv
# Low Input bias current 50pA
® Low input nolse vollage 1€ nVIVH2
® Low input nolse current 0.01pANVHz
B Wide galn bandwidth 4 MHz
8 High slewrate 13Vips
u Low supply current 1.6mA
® High input impedance 10120
m Lowtolal harmonic distortion Ay =10,  <0.02%
R[ = 10k, Vo = 20 Vp-p, BW = 20 Hz-20kHz hd
® Low 14 nolse corner S0H2
2u5

® Fastsetiling time to 0.01%

Typical Connection

Connection Diagrams (Top Views)
Metal Can Package
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Simplitied Schematic

.
.

Ve
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Dual-In-Line Package
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Order Number LF351N
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LF351

T)(MAX)

F_Abso!ule Maximum Ratings

Supply Voltage
Power Dissipation (Note 1)
Operating Temperature Range

Ditterentlal Input Voitage
Input Voltage Range (Note 2)
Output Short Circult Duration
Storage Temperature Range

=18V
500mwW R

0°Cto +70°C

115°C
=+ 30V
215V

Continuous
-65°Cto 4150°C

Lead Temperature (Soldering, 10 seconds) 300°C
DC Eleclrical Characteristics (ote 3)
LF351
‘ SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
Vos Input Offset Voltage Rg=10kQ, Tp=25°C S 10 my
. Over Temperature 13 mv
AVog/sT Average TC of Input Offset Rg = 10k 10 WI'C
Voltage
los Input Otiset Current Tj=25°C, (Notes 3, 4) 25 100 PA
T] € 70°C 4 nA -
g Input Bias Current Tj =25°C, (Notes 3, 4) 50 200 pA
T" € 70°C 8 nA
RiN Input Resistance Tj=25°C . 1012 ‘ o
AvoL Large Signal Voltage Gain Vg= 215V, T4 =25°C 25 100 vimv
Vo= 210V, Ry =2kQ
Over Temperature 15 " VvimV
Vo Output Vo'tage Swing Vg= =215V, R = 10kQ 4 =12 =135 v
veMm :\::oleCommon-Mode Voltage Vg= =15V 11 ::g ://
CMRR Common-Mode Rejection Ratio Rg € 10kQ 70 100 dB
PSRR Supply Voltage Rejection Ratio {Note 5) 70 100 daB
3 Supply Current 1.8 34 mA
AC Electrical Characteristics (ote 3)
LF 351
SYMBOL PARAMETER CONDITIONS VP MAX UNITS
SR Stew Rate Vg= 215V, To=25°C 13 Vs
GBW Gain Banawidth Product Vg= 215V. To=25°C 4 MHz
en Equivalent Input Noise Voltage Ta=25'C. Rg = 1002, 16 nviVHz
f = 1000 Hz
in Equivalent Input Noise Current | 1= 25°C. 1= 1000Hz o001 pAVH

Note 1: For operating at elevated temperatute the device must be derated based on a therma! resistance of 150°CAY junction i ambien!
o1 45°C'W junction 1o case

Note 2. Untess otherwise specitied the absolute masimum negative Input voltage is equai 10 The negative power supply voltage.

Note 3: These specificalions apnly 1or Vg = 215V and 0°C« T4« +70°C Vgs. Ig and lgg are measured at Ve, = 0. .

Note 4: The input bias currents are junction leakape currents which approyimately double tof every 10°C incre2se in the junction um‘-
peratute. T) Due 1c the imited Lroduction test fime, the input tias curtents measured are corelated 10 junction temperature. In nam‘\’l
Operation the junction temperature nses above the ambuent temperatute as a tesult of internal powet dissipation, Pp Ti=Ta+OA l,)
where ©,p is the thema’ resitance 1rom funchion 1o ambuent Use of « heat sink 15 recommended if input bias current is 1o be kept 10

minmym. ¢
Note §: Supply voltage rejection rano is measured for both supply magnitudes increasing of decieasing simuttaneousty in accorcanc
with common practice,
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LF351

Typical Performance Characteristics (continued)

Distortion vs Frequency
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pulse Response

Small Signal Inverting

OUTPUT VOLTAGE SWING (50 mV/DIV)

TIME (0.2 us/DIV)

Large Signal Inverting

OUTPUT VOLTAGFE SWING (5V/DIV)

TIME (2 ,s/DIV)

OUTPUT VOLTAGE SWING (1V/DIV)

Application Hints

The LF351 is an op amp with an internally trimmed
| inputoffset voltage and JFE T input devices (BI-FET 11T™).
| Yese JFETs have large reverse breah.down voltages from
g2t€ 10 source and drain eliminating the need for clamps
across the inputs. Therefore, large differential input
voltages can easily be accommodated without & large
increase in input current. The masimum differential
nput voltage is independent of the supply voltages

&'. neither of the input vo'tages should be

Small Signal Non-Inverting

OUTPUT VOLTAGE SWING (50 mV/DIV)

TIME (0.2 43/DIV)

Large Signal Non-Inverting

OUTPUT VOLTAGE SWING (5V/DIV)

TIME (2 ps’DIV)

Current Limit (Ry = 1002)

TIME (5 ws/DIV)

allowed 10 exceed the negative supply as this will cause
large currents to flow which can result in & destroyed

unit

Exceeding the negative common mode hmit on either
input will cause a reversal of the phase to the output
and force the amplifier output to the corresponding
high or low state. Exceeding the negative common:-mode
limit on both inputs will forz¢ the amphificr output 10 8

1SE4T

3.39



LF351

Application Hints (Coniines

high state. In neither case does a larch occur since
raising the input back within the common-mode range
again puts the input stage and thus the amplifier in 3
normal operating mode.

Exceeding the positive common-mode limit on » single
input will not change the phase of the output; however,
if both inputs exceed the limit, the output of the ampli-
fier will be forced 10 8 high state.

The amplifier will operate with a common-mode input
voltage equal to the positive supply; however, the gain
bandwidth and slew rate may be decreased in this condi-
tion. When the negative common-mode voltage swings
to within 3V of the negative supply, an increase in input
offset voltage may occur,

The LF351 is biased by a zener reference which allows
normal circuit operation on 24V power supplies, Supply
voltages less than these may result in lower gain band-
width and slew rate,

The LF351 will drive 2 2 kQ load resistance 10 110V
over the full temperature range of 0°C to +70°C. If the
ampl.fier is forced 1o drive heavier load currents, how-
ever, an increase in input offset voltage may occur on
the negative voltage swing and finally reach an active
current limit on both positive and negative swings.

Precautions should be taken 1o ensure that the power
supply for the integrated circuit never becomes reversed
in polarity or that the unit is not inadveriently installed

Detailed Schematic

backwards in a socket as an unlimited current sbrgg;
through the resulting forward diode within the IC coulg
cause fusing of the interna! conductors and result jn 3
destroyed unit, . ’

Because these amplifiers are JFET rather than MOSFET
input op amps they do not require special handling

As with most amplifiers, care should be tzken with fegg
dress, component placement and supply decoupling in
order to ensure stability. For example, resistors from the
output to an input should be placed with the body cloge
to the input 10 minimize “pich-up” and maximize the
frequency of the feedback pole by minimizing the
capacitance from the input 1o ground. .

A feedback pole is created when the feedback around
any amplifier is resistive. The parallel resistance ang
capacitance from the input of the device (usually the
inverting input} to AC ground set the frequency of the
pole. In many instances the frequency of this pole is
much greater than the expected 3 dB frequency of the
closed loop gain and conseguently there is negligible
effect on stability margin. However, if the feedback
pole is less than approximately 6 times the expected
3 dB frequency a lead capacitor shouid be placed from
the output to the input of the op amp. The value of the
added capatitor should be'such that the RC time con-
stant of this capacitor and the resistznce it paraliels
is greater than or equal to the original feedback pole
time constant.
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Typical Applications

Ysuerty O—+¢

INd

v

dire-Low (o High) Duty Cycle Pulse Generator

334 a1

e n
—P— 4o

v-

48 -2vg
* 'DUTPUT HIGH » RICIA ———
48 - Vg
2Vg - 18
* QUTPUT LOW * R2C (N —eamme
Vg~ 18
wheie Vg = V' 4 VT
“tow feakage cepatitor

Supply Current Indicator/Limiter

> TOSYSTEMSUPPLY
VOLTAGE CONNLCTION

¢ Vour
TO CONTROL CIRCUITRY

®  VQuT switches high when Rglg > Vp

RESEY

INTEGRATE

1/8 1813303

Ri-Zypy Inverting Amplifier

Parasitic input capacitance C1 2 (3 pF for LF351
plus sy additions! leyout capecitance) interacts
with {eedback elements end crestes undesirable
high frequency pole. To compensate, add C2 such
thet. R2C2 = RICHY.

Long Time Integrator

2
1
- I
—OVour* o /‘ Vi DIT
Y

v

** Low lezkage canacitor
® 504 pot used for less sensitve Vg adjust

3.41

1SEd



XR-2206

72 EXAR

Monolithic Function Generator

GENERAL DESCRIPTION

The XR-2206 is a monolithic function qenerator inte-
grated circuit capshle of producing high quality sine,
square, 1riangle, ramp_and pulse waveforms of high-stabihity
300 accuracy. The output waveforms can be both amphiude
and {requency modulated by an external vohage, Frequency
of operation can be selected extiernally over a range of 0.01
Hz 10 more than 1 MHz,

The circuit is ideally suited for communications, insteu-
mentation, and function generator applications requiring
sinusoidal tone, AM, FM, or FSK generation, It has » typical
grift specification of 20 ppm/°C. The oscillator frequency
can be linearly swept over 3 2000.1 frequency range, with
an external control vollage, having a very small affect on
distortion,

FEATURES
Low-Sine Wave Distortion 5%, Typical
Excetient Temperature Stability 20 pom/*C. Typrcal
Wide Sweep Range 2000:1, Typical
Low -Supply Sensitivity 0.01%V, Typical
Linear Amplitude Modulation
TTL Compatible FSX Controls
Wide Supply Range 10V 10 26V
Adjustable Duty Cycle 1% t0 99%
APPLICATIONS
Wavelorm Generation
Sweep Generation
AM/FM Generation
V/F Conversion
FSK Generation
-Phase-Locked Loops (VCO)
ABSOLUTE MAXIMUM RATINGS
Power Supply 26V
Power Dissipation 750 mw
Derate Above 25°C 5 mw/*C
Total Timing Current 6 mA
Storage Temperature ~65°C 10 +150°C

FUNCTIONAL BLOCK DIAGRAM

m»ﬂ"r‘ E l I E sgjunav
&% [2] 5] ]
Mux.n"utﬂ
MULT O 3 snAﬂiﬂ E :g:(rolw
*Veo E E —J
C E E GROUND
T
cAPAcnOR ’
L E E g::f!guY
"4"[;; E E BYPASS
eSS TEAS swnCHES ] E I‘P?:UT

ORDERING INFORMATION

Part Number Package Operating Temperature
XR-2206M Ceramic -55°C 10 +125°C
XR-2206N Ceramic 0°C 10 +70°C
XR-2206P Plastic 0°C10+70°C
XR-2206CN Ceramic 0°C10+70°C
XR-2206CP Plastic 0°C10+20°C

SYSTEM DESCRIPTION

The XR-2206 is comprised of four funcuional blocks; 8
voltage-contrcled oscillator {VCO), an analog multiplier
and sine-shape:, a unity gain bufler amplifier, 3nd a set
of current switches,

The VCO szivally produzes an output frequency porpor.
tional to an input current, which is produced by 3 ressior
from the timing termins!s 10 ground. The current switches
route’one of the Liminu ping Lurrent to the VCO controlled
by an FSK input pin, 16 produze an output frequency. With
two uming pins, two discrete output freque ~cies can be
independently produced for FSK Generation Applications.

vy
IA Em R Integrated Systems, Inc., 750 Palomar Avenue, Sunnyvale, CA 94086

® {408) 732-7970 * TWX 910.339.9233



XR-2206

ELECTRICAL CHARACTERISTICS
Test Conditions: Test Circuit of Figure 1, V* = 12V, T4 = 25°,C= 0.00 F R 10040, Ry= 10k, R3=25kA
unless otherwise specified. ) open for rangte. ciosed for sire wave,

XR-2206M XR-2206C
PARAMETER MIN. | TYP. TMAX. | MiN. LIvr. T Rax ] uNIT CONDITIONS
GENEHAL CHARACTERISTCS
Single Supply Voltage 10 26 10 26 v
Solit-Supply Voltage 25 213 15 213 v
Supply Current 12 12 14 20 mA Ry 210kN
OSCILLATOR SECTION
Max, Opecating Frequency 05 1 05 1 M2 C=1000pF. Ry~ 1kN
Lowest Practica! Frequency 0.0 oo Hz C=50uF A e2MN
Frequency Accuracy 21 24 12 % of t, fo = V/RC
Temperaturk Staditity 110 +50 220 pom!*C 0°C< T4 < 25°C,
Ry ~Ry=20k0
Supply Sensitivity 001 0.1 0.01 wv VLOW = 10V, ViiGH = 20V,
ReRy=20tny
Sweep Range 1000.1 2000.1 2000:1 e e /[e1an
L @R =2Mn
Sweep Linearity
10" Sweep 2 2 "3 fL= 1 kH2, iy @ 10 kHz
1000.1 Sweeo 8 8 % fL = 100 Hz, (= 100 kHz
FM Distortion 01 01 % 210% Devistion
Recommended Timing
Components
Timing Capaciior: C 0.001 100 0.001 100 oF See Figure 4.
Timing Resistors: By & Ry ] 2000 1 2000 LX)
Triangle Sine Wave Output See Note 1, Figure 2,
Triangle Amplitude 160 160 mv/e Figura 1,5, Open
Sine Wave Amglitude 40 80 80 60 mv/c Figure 1, Sy Ciosad
Max, Output Swing & 6 Vpp
Output Impedance 600 600 a
Triangle Linsarity 1 1 %
Amplitude Stsbility 0% 05 ¢B For 1000 1 Sweep
Sine Wave Amplitude Stability 2800 4800 oom/*C See Note 2.
Sine Wave Distortion
Without Adjusiment . 25 25 % Ri=30k0
With Adjusiment 0.4 .0 os 15 % See Frgures 6ot 7.
Amplil.uﬂe Modulsion
ihput Impedance $0 100 S0 100 [¥1]
Modulstion Range 100 100 %
Carrier Suppression 55 55 aB
Linesity 2 2 % For 95% modulation
Squere-Wave Quiput
Ampflitude 12 12 Vop-p Measured ot Pin 11,
Rise Time 250 250 nsec CL = 10pfF
Fali Time 50 50 ) nsec C = 10pF
Ssturstion Voliage 02 0.4 0.2 6.6 v L=2mA
Leakage Current 01 20 ot 100 pA Vi) = 26V
FSK Keying Level (Pin 8) <X ] 14 24 o8 14 24 v See section on circuit controls,
Refererce Bypass Voltage 29 3.1 33 25 3 3s v Measured at Pin 10,

Note 1: Output smplitude is directly proportions! 1o the resistance, Ry, on Pin 3. See Fouee 2
Note 2:  For maximum amplitude stabitity, R3 should be & positive 1emperature coetficient resstor.




XR-2206 :
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Figure 10: Circuit for Sine Wave Generation without Figure 12: Sinusoids! FSK Generator.
External Adjustment. (See Figure 2 for
Choice of Ra.)

$,C40110 PO Soareany

Figure 11; Circuit for Sine Wave Generation with Figure i3: Circuit for Pulss and Ramp Generation.
Minimum Harmonic Distortion. {R3
Determines Output Swing - See Figure 2.}




Frequency-Shift Keying:

The XR~220§ can be operated with 1two separaie timing
resistors, Ry ano Ry, connected 10 the uming Pin 7 and 8.
respectively, as shown in Figure 12, Depending on the
polarity of 1he logic signal 8t Pin 9. either one or the other
of these timing resistors is activated. If Pin 9 is open.
circuited or connected 10 a bias voltage D2V, only Ry is
activated  Simularly, if the voliage level a1 Pin 9 is €1V,
onty Ry is activated. Thus, the output frequency can be
Leyed beiveeen two levels, fy and 12, 8s.

f1= 1/RyC and tg = 1/RoC

For sphit-supply operation, the keying voltage st Pin @ is
referenced 10 V-,

Output DC Leve! Control:

The dc level a1 the output (Pin 2} is approximately the
same as the dc bias at Pin 3, In Figures 10, 11 ang 12.Pin 3
is bissed midway between V* and ground, 10 gve an
output dc level of &V * /2.

APPLICATIONS INFORMATION

Sine Wave Generation

Without External Adjustment:

Figure 10 shows the circuit connection fo- generating 3 |

sinusoidal output from the XR.2206. The potentiometdr,
Ry 8t Pin 7, provides the desired frequency tuning. The
maximum output swing is greater than V*/2, and the
typical distortion (THD) is <2.5%. I lower sine wave
distortion is desired, additiona! adjustments can be provided
#s described in the following section,

The circuit of Figure 10 can be converted 10 split4upply
operation, simply by replacing ai ground connections with
V=, For split-supply wperation, R3 canbe direcily connected
10 ground,

' XR-2206

With External Adjustment;

The harmonic content of sinusoids. J1put can be reduced
10 =0 5% by additiona! adjusiments as shown in Figure 11,
The potentiometer, Ry, adjusis the sine-shaping resisior,
and Rg provides the fine a%justment for the waveform
symmetry, The adjustment procedure is as follows:

1. Set Rg a1 midpoint, 2d adjust Ra for minimum
distortion,

2. With Ry, set 8 above, adjust Rg 10 further reduce
distortion,

Trisngle Wave Generation

The circuits of Figures 10 and 11 can be converted 10
triangle wave generation, by simply open-<circuiting Pin 13
#nd 14 (i.e. Sy open), Amplitude of the triangle is approxi.
mately twice the sine wave output,

FSK Generation

Figure 12 shows the circuit connection for sinusoidal FSK
signal operation. Mark and space frequencies can be inde-
pendently adjusted, by the choice of timing resistors, R,
and Ry, the output is phasecontinuous during transitions,
The keying signat is applied 1o Pin 9. The circuit can be
converted 10 split-supply operation by simply replacing
ground with V=

Pulse and Ramp Generation

Figure 13 shows the circuit for pulse and ramp wavelorm
generation In this mode of operation, the FSK keying ter-
minal (Pin 8] is shoried 10 the square-wa-e output (Pin 1),
and the circuit automatically frequency-shift keys itself
between two separate frequencies during the positive-going
and negative-going ouiput wavetorms, The pulse width ang
duty cycle can be adjusted from 1% 10 99%., by the choice
of Ry and R,. The values of R, and Ry should be in the
range of 1 k) 102 M.
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Figure 3: Supply Current versus Supply Voltage, Figure 7:  Sine Wave Distortion versus Operating
Timing, R. Frequency with Timing Capacitors Varied.
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Figureq: R versus Oscillation Frequency. Figure 8: Fregquency Drift versus Temperature.
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PRINCIPLES OF OPERATION
Description of Controls

Frequency of Operation:
Tne frequency of osciliation, fo. is determined by the
eaternal bming capatitor, C. across Pin § and 6.and by the
wming sesistor, R, connected 10 enher Pin 7 or B, The fre.
QUeNnCy 1t given ay . .

fo® AC Hz

and can bte adjusied by varying either R or C The recom.
mended values o1 R, for g given frequency tange. are shown
in Figure 4. Temperature stability 1s optimum for 4 kQ <
R < 200 2. Recommended values of C are from 1000 pF
10 100 uF

Frequency Sweep and Modutation:
Freguency of osciltation s Pfoporiional 1o the 1otal timing
cutrent Iy drawn from Pin 7 0r 8

‘ 320!1 {mA) Hz
C {uF)

Tining terminals (Pin 7 or 8) are low-impegance points,
and are internally biased at +3V. with resnect 10 Pin 12,
Frequency varies linearly with I7. over a wide range of
Cutrent values, rom 1 pA 10 3 mA, The frequency can
be coniroiled by applylng 3 control voliage, Ve. 1o the
activated Liming pin as shown n Figure 8. The frequency of
oscillation is related 10 Ve ss.

1 R \Y
{e —o —1- o0
Re “Rc“ 3 ) Hz

where V(- is in volts. The voltage-10-frequency conversion
gain, K, is given as*

ceavave - 22 by

CAUTION: For sale operation of the circuit, Iy should be
limited 10 K3 mA,

Output Amplitude:

Maximum output amolitude is inversely proportional 10 the
external resistor, R3. connected 1o Pin 3 (see Figure 2). For
sine vave ouinut, amplitude is approximately 60 mV peak
per k0 of R3A for triangle, the peak amplitude is approxi-
mately 160 mV peak per k) of R3. Thus, for example
R3=50kQ would produce approximately 23V sinusoidat
Oulput amplitude.

Amplitude Modulation:

Output amplitude can be modutated by applying a de bias
and 2 modulating signal 10 Pin 1, The inernat tmpedance st
Pin 1 is approximately 100 k. Output amplitude vaties
linearly with 1he apphied voliage at Pin 1. for values of dc
bias at this pin, within 24 volts of V*/2 as shown in Figure
5. As this bias fevel approaches V*/2. the phase of the
Oulpul signal is reversed, and the amplitude goes through
2er0. This property is suitable for phase-shift keying ang
suppressed-carrier AM gencration. Total dynamic range of
amplitude modulation is approximately 55 dB.

CAUTION: AM conttol must be used in conjunction with
3 wsell-regulated supply, since the oulput amplitude now
becomes a function of V*

EQUIVALENT
SCHEMATIC

DIAGRAM
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CHARACTERISTICS Yadunu FERRITE

B TOMITA FERRITE MATERIAL

TERMS AND' DEFINITIONS

Hiac

tan & / uiac

aur

DF

‘Bms

Hcms

Relative Temperature Coefficient

And auf is de.‘ined as follows.

_ Curic Temperalire

A.C. Initial Permeability
uiac is defined as the limiting value of permeability of a ferrite
core at the origin of the curve cf initial magnetization:

iac = llim —é—
HE Ho H—0 H
Lo permeability of vacuum
H A.C. magnetic flux density -
B A.C. magnetic field strength

Relative Loss Factor .
Defined as the quotient of loss factor tan ¢ and wuiac.

.

Temperature coefficient of permeability is ddmed as

M2 = i 1
= : T
au = ST (T:>T)

u1 permeability at temperature Ti
w2 permeability al temperature T2

au  pr = i \1]
= —] . g
‘{# 73| /1"1’ T =T, (T:>T)

~

The critical tempgrature at which ferrites ptactncatly lose their
magnetic charactensttcs .

Dtsaccomodatton Factor

Dlsaccomodatton means the variation of permeability with tlme
at-constant temperature The permeabthty variation with time is
almost linear if time is plotted logarithmically. Therefore DF is
defined as-

_ M1~ a2 1
Dp—m'—ﬂ* o (> ) _ '
G4 : :

w1 permeability at time 1
u2  permeability at time 12

Electrical Resistivity {2 cm) i

.

Effective Saturation Magnetic Flux Density (Gauss)

Effective Coercivity (Oe)

A hysteresis loop is drawn with flux density B as the vertical axis
and field strength H as horizontal, Hcms is the strength at which
the loop cross the horizontal line. Bms is the value where the flux
density reaches a peak at high field strength.

Specific Gravity (g/cm?)

The values were obtained from testing methods carried out in
accordance with JIS-C2561: General Testing Methods for Cores
Made of Ferromagnetic Oxides.



Material Characteristics

’

Standard Characteristics of Materials — (1)

tand / piac apur TC [ DF p EBms |Hcms d

Matesials| piac | (x107%) (10 )
jokHz | (X107 ("C) | (MHz) | |~ gmin |(Q-em)l (G) | (Ce) | g/em
2083 57220/ 0.6 1o |1e0 | <02 | <3 &0 (;‘5"800) 0.20 | 4.9
284 ;izgé 0.3 0.1 170 <0.2 <1 40 (143808) 0.25 49
2Cc2? _';;.’g; 0.9 4 2(;0 <0.3 <7 20 (:;goc) 0.35 4.3
2¢C3 :28?6 0.8 3 110 <0.2 <4 130 (35780”) 0.20 4.9
201 ;0223,‘ 0.5 0.3 105 <0.1 '.< 2 13 (‘358%2’) 0.15 4.9
- 1 203 ;g?}; 0.3 —.0.4 160 <0.3 <2 90 (fs-sgoc) 9.15 4.9
2l 1722(; 1.8 -0.8 150 <0.1 <2 IZ(IA;gi) 0.1l 4.9
2€4 ‘Agg‘; 0.15 -0.5 180 <0.2 . <5s 10 (I‘SS((JWOC) 0.15 4.8
2ES 22?)24 0.1 ~0.5 - 200 <0.3 23 (::?)00) 0.15 4.9




B Relative Loss Factor as a Function of Frequency

tang (tac |~ 1073%)

Permeability Factor as a Function of Temperature
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B Shape of El Type Cores

§ -5
E'Dimensions
Coren A 8 c D E F i
E1-50 [60.0:0.9/44.020.8[16.0'3, |44.520.7]16.0'%, |28.0+0.5] 8.0:0.3
E 150 |50.0£0.8{42.010.6{15.6'3, [35.040.6|15.0'%, [25.0£0.4 zn;o.;
E1-44 |44.0£0.6|37.5%0.6|15.3"'0, 131.7+£0.5]12.0'0, [23.5£0.3 _-7_.2_1_73‘.-2«
E 1408 |40.0£0.6]33.8%0.6]12.070¢ |28.0+0.5[12.03, {21.4+0.3 s;o—;
E 1-40 |40.040.6[34.7£0.6/12.0.g, |27.5£0.5]12.0%3, |20.4£0.3 7.2.10.?
.E1-35 ’35.01_3;,5 28.55£0.5] 3.5+0.3[25.6£0.5] 9.520.3)19.05£0.3(4.7540.2
"E1.33  [33.0£0.5/28.6+0.5[13.075 |24.0£0.5]10.0%3, |19.2+0.3 s.z;.';.*z"'
E1-30A 30,0207 | 26,5138 | 11,62, |20.0/%7 11,018, | 16,088 {,s.sro.z‘
E1-30 [30.0£0.5|26.0£0.5{10.0"0 |20.0£0.4{10.0%0, |16.0£0.3] 5.540.2
E1-28A | 28.0£0.4]21.020.5|11.5'3, |19.3£0.3| 8.0%3, |11.4%0.3 4.8.:0.:
EI-28 [28.0£0.4{21.520.5[11.0'0, [18.6%3% | 7.5%0, {12.540.3 as—r‘e‘z~
E1.25.4 | 25.420.4(19.05£0.5 ;351_0.25 19.040.3/6.35L10.3 IZ.7L0.~3 '3.210.2‘
E1-25A |25.420.4|25.4:0.4] 7.56'0, 117.5'3% | 7.5'3, [17.715%0.4¢.45+0.2
E1-25 |25.040.4{20.0£0.4|6.5550.318.6£0.3|6.55£0.3 |3.s:o.z_sw3",z.ze.—nsq
E1-228 }22.0£0.4|19.420.4| 5.7+0.2|16.5£0.3| 5.7%£0.2[ 11.440.2 a.cs;om.;
1224 It g 504 5.7£0.2(15.75 0% | 5.7£0.2] 10.820.2 00-0.2]
z . —— )
E1-22 [22.9+0.4|18.646.4{ 6.0'5, 114.020.3] 6.0'%, 110.6+0.3] ¢.0+0.2
E1-19A | 19.0£0.3|15.8£0.4| 5.2'3, 114.5£0.3} 4.7'5, [11.0L0.3] 2.210.2
E1-19 (19.0£0.3]15.9%0.4| 5S4 0 [14.0£0.3| 5118, |11.3£0.3 zw:utz-
E1-1§ [16.0%0.3[14.3£0.4] 5,113, 112.0£0.3| 4,273, |10.220.3 2'05"0?;1
E1-12.5 f:;::gz 9.1£0.4) 5.0£0.2) 9.2.5% | 2.515; | 5.0£0.19 1.620.19
E£1-i2 ]12.0%£0.3| 9.620.3| 3.0'], I 8.0%£0.3] 3.0, | 5.610.3 z‘.;:u.!
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