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K3 \ / :
% HIESSD)
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TYPE A TYPE A "TYPE 8
E-Core Physical Dimensions (inches)
Part number A B C D E F G. Power
EA-77-188 .760 .318  .187 .225  .093 J192 .87 10 watts
EA-77-250 1.000 .380  .250 255 125 .250  .250 20 watts
EA-77-375 1.375 562 375 .375  .187 312 U375 70 watis
EA-77-500 1.625 .650  .500 .405  .250 .312 .500 100 watts
EA-77-625 1.680 .825 .605 593 .234 375 468 200 watts
EB-771656 2.160 728 740 L495 242 .522 .635 250 watis
E-Core Magnetic Properties
Pcrt number A le Ve . A A, Ag x Ay A value
(mr:i)2 mm (mm)®  (mm) (mm)2 (mm)4 mh / 1000 t
EA-77-188 22.5 40,1 900 1050 55.7 1250 1290
EA-77-250 40.4 48,0 1930 1700 80.6 3280 1520
EA-77-375 90.3 68.8 6240 3630 151.0 13700 2540
EA-77-500 160.0 76.7 12300 5410 163.0 26100 4090
EA-77-625 134.0 98.0 18000 7550 287.0 52900 3790
E3-77-656 221.0 102.0 22600 8000  339.0 74600 5210

1

-

T 1 fs ' £ . . . pe .

The 'T' cores listed above are of type 777 Ferrite material having o permeability of 1800,

- - t . ° . - . -~ - - - 1

They are idecily suited for power cpplications up to 250 watts. Their main advantages are
1 PERT

recsoncbly low cost and ease of winding.

MWL 12 weasmunauny EE Alddmiundiaulasusedugs




FERRITE MATERIAL 77 60

Primary Characteristics

High Saturation flux density at high temperatures
High permeability at high flux density
Low core loss

Applications

Initial Permeability (u ,)

Flux Density in Gauss

Pin cushion correction transformers

Power conversion transformers

Power Filters

ignition Coils

EMI Suppression and Broadband Transformers

10,000 = = : —— 10-3
e = ===
ifl IETINW,
I Ty
e e :
LR K 3.4
1000 il LI
I tang ]
: 1’” By I,‘T,“
: Al Ta
| : . e
100 il Al B 10-s
' e o £2
[ ;3.,: 77 R 3
il ik T
Tt i I3 .
10 =TTl Ll i 10-6
104 105 106 107 108

Frequency in Hertz
Figure 1: Initial Permeability and Loss Factor vs Frequency
Measured on a 1 inch OD toroid using a Hewiet-
Packard 4275-A Multi-Frequency LCR Meter,
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TR P T 1
7 v
1000 [—— :
/LI" T T
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0 1 2 3 4 5 6
Magnetizing Field in Oersteds

Figure 2: Hysteresis loop for a 1 inch OD toroid in 77
material.

Available Core Shapes

E Cores, pot cores, U cores, | cores, slugs
Toroids, bobbins and threaded cores

Shield Beads and Broadband Transformer Cores
EP Cores, PQ Cores and ETD Cores

Loss Faclor (tan 8/u )

:

:

Amplitude Permeability
H

o 8

T
125°CH=22-4100°C L
Ty NERER
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A AT ATT75°CO -
Lt 50°C D)
L T T ORI =
7 e a‘wn
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; + 1 ' H i A 3
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Flux Density in Gauss

Figure 3: Amplitude Permeability vs Flux Density at various
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Figure 4:

temperatures at 10 KHz. Test sample was a 1inch
OD toroid and test equipment included a signat
generator, an ampilifier, an integrator and an oscil-
loscope. Permeability was calcuiated as ‘oftows:

_ B
Ha _Huu
E=T100KHzF=Z 50KHz Py
7 T e
T HERVIWEW S G PEEEEE
AV AR I T
T 10KHz &+ i
VLA AR § e
=
=
K
i
HEIHE Vo Vi
il P R
100 1000

Fiux Density in Gauss

Core Loss vs. Fiux Density at severai frequencies
and al room temperature. Test sampie was a 1
inch OD toroid ang iest equipment was a Clark
Hess Mogde! 255 VAW Meter.

MwEuan? 13 uaspuaNiReIunuIta #77



CORE LOSS wvs. AC FLUX DENSITY
(Material #67)
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Ferrite POT Cores _ 65

Ferrite Material 477, 2000 Permeability

MAXIMUM TURNS: BOBBIN vs. WIRE SIZE

( machine wound ) S :
.mm /Z/// ‘Z-/ ]/
@ | /Y
e ,.////.// A
, Q G?
2000} 8- 7/\9'// / // :
é /ji?( A /;S'K('.//7« ////
| s / N~ /."

1000

. QO .°$
: 0 F—E—.l : 800 // 7/7Z—"»’6° : .°’é:/
=EF] | AL
' Y » ——— : : , _
l _L__ LN SO ' 300 Fewer turns.should —-

, - be expected when
hand wound. = —

| ' }‘_F’l _200/

NN

— | / A1
Turns =\"desu’ed L (mh) " 1000 wl| A -1 | WIRE SIZE 7
AL (mh/1000+ 26 28 30 32 34 36 38 40 42 44 46 48]
I?ll:f:é:i(:éi]. Dimensions
(In millimeters)
part mumber A B C ' D E F
PC-1107-77 11.10 9.20 | 4.60 2.10 3.21 2.27
PC-1408-77 14.05 11.80 5.90 3.10 4.18 2.90
pPC-1811-77 18.00 15.25 7.45 3.10 5.27 3.70
PC-2213-77 21.60 18.70 9.25 4.55 6.70. 4.70
PC-2616-77. . 25.50 21.60 ~11.30 5.55 8.05 5.60
PC-3019-77 30.00 25.40 13.30 5.55 9.40 6.60
PC-3622-77 - 35.60 30.40 15.90 5.55 10.85 7.40
Magnetic Dimensions
part number Ag 1s Vo Ag Power
mm? mm m?®  mh/1006-t Based on 20 KHz

PC-1107-77 15.9 15.9 252 1420 Max 3 watts
PC-1408 77 25.0 20.0 - 500 . 1960 ‘Max 5 watts
PC-1811-77- 43.0 25.9 1120 2880 . Max 10 watts
PC-2213-77 63.0 31.6 2000 3660 Max 20 watts
PC-2616-77 93.0 37.2 3460 4700 - Max 50 watts
PC-3019-77 136.0 45.0 6100 5900 Max 70 watts
PC-3622-77 202.0 53.0 . 10600 7680 *Max 90 watts

Note: Power ratings are conserative, based on 20 KHz. switching frequency.

ﬂWWNuQﬂﬁ ﬂ15Wﬂﬂ$5ﬂﬂdﬁuﬁﬂYﬁﬂﬂﬂuUUﬂﬂQuﬂu Pot core
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MANHIN .

LAY94N13TYIeR asiufianda Aqalilsuns PSpice

xxxxxxx% 3114/93*****%x% Domo PSpice (May 1986) *******22:35:31 ¥ ¥ #***xx
oscilator

**x*x  C|RCUIT DESCRIPTION
PP S i s L T T R R R R
VCC 2 0 DC 80V

R12 1 28k

R257 10

R3 13 4.7k

R4 37 470

R57068

R6 2 6 4.7k

D113 MAD

MODEL MAD D (N=0.001 RS=2)
C1 1 0 0.0043UF

C2 4 6 0.003UF

C3670.1UF

Q1 4 3 5 BUX32

L1 2 4 100UH

L22635

30715

L4 8032

R7 8 0 100K

K23 L2 L3 0.999 CMOD

K24 12 L4 0.999 CMOD

K34 L3 L4 0.999 CMOD



MODEL BUX32 NPN(TF=10N CJC=1P CJE=1P)
TRAN 0.05US 6US

PLOT TRAN V(4) V(8)

PROBE

.FOUR 500KHZ V{4)

.OPTION RELTOL=0.01

END

XXX R RS 3/14/93******** Demo PSp'ce (May 1986) *******22:35:31********
oscilator

*xxx  D|ODE MODEL PARAMETERS

*********************************************************l*************

MAD
IS 1.00D-14
‘RS 2.000
N 001

XXX EX R K] 3/14/93******** Demo Psplce (May 1986) *******22:35:31********
oscilator

*x*x  BJT MODEL PARAMETERS -

******************************************************I****************

BUX32
TYPE NPN

IS 1.00D-16
BF 100.000
NF 1.000
BR 1,000
NR 1.000

CJE 1.00D-12
TF 1.00D-08

CJC 1.00D-12

68



xxxxxxxx 3114/93xx**x%¥% Demo PSpice (May 1986) XXXXXRRDD 3P HHRRHAXX
oscilator

#xxx  [N|TIAL TRANSIENT SOLUTION TEMPERATURE = 27.000 DEG C
RS S S R AL A AR
NODE VOLTAGE NODE VOLTAGE NODE VOLTAGE  NODE VOLTAGE
(1) 742617 ( 2) 80.0000 ( 3) 739392 ,( 4) 80.0000

(5) 729352 ( 6 800000 ( 7) 0000 ( 8  .0000

xxrxxxex 3/14/93%*****#** Demo PSpice (May 1986) *******22:35:31 % **x**x
oscilator

*xxx  TRANSIENT ANALYSIS TEMPERATURE = 27.000 DEG C

*************************************i******{*l************************

LEGEND:
*: V{4)
+: V(8)

TIME Vi4)
*) 7.900D+01 7.950D+01 8.000D+01 8.050D+01 8.100D+01
(+) -1.000D-02 -5.000D-03 000D+00 5.000D-03 1.000D-02
.000D+00 8.000D+01 . . X
5.000D-08 7.9580+01 . L * + .
1.000D-07 7.946D+01 . o+
1.500D-07 7.938D+01 . o+
2.000D-07 7.935D+01 . o+
2.500D-07 7.934D+01 . o4
3.000D-07 7.936D+01 . x4
3.500D-07 7.9390+01 . oy
4.000D-07 '7.943D+O1 . x4
4.500D-07 7.948D+01 . 4
5.0000-07 7.954D+01 . X
6.500D-07 7.960D+01 . +*
6.000D-07 7.967D+01 . + *
6.500D-07 7.974D+01 . +
7.000D-07 7.981D+01 . + ¥
7.500D-07 7.988D+01 . + L

8.000D-07 7.996D+01 . + .
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8.500D-07
9.000D-07
9.5000-07
1.000D-06
1.050D-06
1.100D-06
1.150D-06
1.200D-06
1.260D-06
1.300D-06
1.350D-06
1.400D-06
1.450D-06
1.500D-06
1.550D-06
1.600D-06
1.660D-06
1.7000-06
1.750D-06
1.800D-06
1.850D-06
1.9000-06
1.950D-06
2.000D-06
2.050D-06
2.100D-06
2.150D-06
2.200D-06
2.250D-06
2.300D-06
2.350D-06
2.400D-06
2.450D-06
2.500D-08
2.550D-06
2.600D-06
2.650D-06
2.700D-06
2.750D-06
2.800D-06
2.850D-06
2.900D-06
2.950D-06

8.003D+01 .
8.010D+01 .
8.018D+01 .
8.025D+01 .
8.032D+01 .
8.039D+01 .
8.045D+01 .
8.050D+01 .
8.055D+01 .
8.058D+01 .
8.061D+01 .
8.063D+01 .
8.064D+01 .
8.064D+01 .
8.064D+01 .
8.063D+01 .
8.061D+01 .
8.059D+01 .
8.056D+01 .
8.053D+01 .
8.050D+01 .
8.047D+01 .
8.043D+01 .
8.039D+01 .
8.035D+01 .
8.031D+01 .
8.0270+01 .
8.022D+01 .
8.017D+01 .
8.0110+01 .
8.006D+01 .
8.001D+01 .
7.996D+01 .
7.991D+01 .
7.986D+01 .
7.982D+01 .
7.978D+401 .
7.976D+01 .
7.973D+01 .
7.971D+401 .
7.969D+01 .
7.967D+01 .
7.966D+01 .
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% % % N KK KX 3/14/93******** Demo PSpice (May 1986) *******22:35:31********

oscilator
xxxx  FOURIER ANALYSIS TEMPERATURE = 27.000 DEG C
FOURIER COMPONENTS OF TRANSIENT RESPONSE V{4) .
DC COMPONENT = 7.990D+01
HARMONIC FREQUENCY FOURIER NORMALIZED PHASE NORMALIZED
NO (HZ) COMPONENT COMPONENT (DEG) PHASE (DEG)
1 5.000D+05 3.718D-01  1.000000 167.342 000
2 1.000D+06 1.332D0-01 368342 176.713 9.370
3 1.500D+06 8.443D-02 227105 -178.660 -345.902
4 2.000D+06 6.276D-02 168828 -175.636 -342.978
5 2.600D+06 5.016D-02 134901 -173.086 -340.429
6 3.000D+06 4.179D-02 112427 -171.059 -338.401
7 3.600D+06 3.585D-02 096425 -168.944 -336.286
8 4.000D+06 3.144D-02 084578 -167.081 -334.423
9 4.500D+06 2.797D-02 075232 -166.099 -332.441
TOTAL HARMONIC DISTORTION = 51.130967 PERCENT
JOB CONCLUDED
TOTAL JOB TIME 5.60
xxxxxx¥x 3714/93******** Demo PSpice (May 1986) *******22:35:31 ***¥x**¥

*xxx  CJRCUIT DESCRIPTION



MANHIN 2.

maAnunnAgUnsalgaaindtyoan Taelilsunss QUICKE Cireuit Designer V1.0

Resonance Parameters
NOTES: 1) Enter 2 of 3 (Freq, Ci, L)

2)

Theoretical
Res Freq (Hz) = 588 KHz
Ci = 1nF
L = 181.32 uHy
RL = 568 , 8 V4
Qres = .63662
El1= 8V
1= 8A
Ul(res) = 8 U
Uclres) = B V
BUres (Hz) = 785.4 KHz
Pamping = 1.2533 ’Osc’
X1 (ohms) = 318.31
Xc (ohms) = 318.31

Esc:Pglp Tab:FILES 1:Help 2:Eref 3:Real R 4:Real C 9:Graph 18:Quit

ANTATLANIMNANINATNIBIANNNEIRBNAIELNAT  Compdes

Copyright (C) 1988,83,9

Main Menu

- Basic Electricity

- Basic Electronics

- Circuit Designs
Filter Designs

~ Communications

- fittenuator Pads

- List of Definitions

AU B WD e
1

§ - Return to DOS

Pick One




- Low-Pass Constant-K T Filter Design

- High-Pass Constant-K T Filter Design

- Bandpass Constant-K T Filter Design

- Louw Pass Constant-K Pi Filter Design

High Pass Constant-K Pi Filter Design

- Bandpass Constant-K Pi Filter Design

- Band-Elimination Canstant-K Pi Filter Design
- Band-Elimination Constant-K T Filter Design

U N
]

Q - Return to Filter Menu

Pick One

This Program calculates the inductance and capacitance of the
elements of a High-pass constant-k T filier. You must enter the
cutoff frequency and the terminating resistance in ohms.

Enter the terminating resistance ( ohms )

Enter the cutoff freguency ( hz ) : ¥50%

The filter components are :

La = 8.196 millihenries
Ca = 0.606589 microfarads
Ch = 0.6800589 microlarads

Want a Hardcopy 7 (YN}




HIGH-PASS CONSTANT-K FILTER T CIRCUIT

Ca ce

&

e

— F |

1
INPUT E LA

ouUTPUT

*

Hant a Hardcopy ? (W/ND
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MANUIN N

R1 IC1

AC Kz
D3 D2 i ==
131
==

seniequnsnl
ANNFITUNIY
1. R1 = 10KQ 2. R2 = 10KQ
4. R4 = 2.2KQ 5. R5 = 22KQ
7. R7 = 56Q 8. R8 = 330Q
10. P1 = 100KQ 1. P2 = 10KQ
A imas
1. C1 = 1000 uF 25V 2. C2= 220uF 16V
4, C4 = .047 uF 50V 5. Cb= 100nF 50V
7. C7 = 3.3nF 63V 8. C8= 33 uFboov
gnanasath
1. D1 = 1N4002 2.
3. (C1 = TCA785 4, 1C2 = MOC3020

6. Q1 = Q4025P

D2 = D3 = D4 = D5 = 1N914

R3 = 4.7KQ
R6 = 1KQ
R9 = 39Q

C3 = .047 pF 50V

C6. = 47nF 63V
9. = .1 puF 630V
IC3 = LM7815



_{0

+5V | X2
*—‘
JK1
==Cs m < E—
(8]
P3 :,.J 5:
R&
pz | P4
1c1 74L8122 | O
13 14
J;RZ 3 F R? .
D IR twn a2
p L \ES
it : 3 ]
ot gt 4 ol |2
Ll o]
2171 3.8
ANHATUNIU
1. R1 = 22KQ 2. R2 = 20KQ 3. R3 = 8.2KQ
4, R4 = 1KQ 5. R5 = 100Q 6. R6 = 1KQ
7. R7 = 2.2KQ
8. Pl = P2 = P3= 15KQ 9. P4 = 20KQ
- pTmes
1. C1 = 200pF 2. C2 = .0033 uF 3. C3 = 220 uF
4. C4 = 0075 pF 5. C6= C6= .0022 pf
A19N9F9N
1. Q1 = 2N2222 2. Q2 = MPSA92 3. Q3 = 2N3847
4, IC1 = 7418122 6. D1 = D2 1N4148



sU¥ 39
ANFIUNIU

R1 = 1KQ R2 = 15KQ R3 = R6= 10Q

R4 = R7 = 47KQ R5 = 470Q
L1 = 100 pH
AT mes

C1= 0033 ufF C2= 001 pF C3= .pF
@N9TINFATIN

Q1 = MPSA92 Q2 = BUX32
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ANNBINUNIY

R1= 10Q  R2= 47Q
AvUNTInas

C1 = 1000pF
3RSt

Q1 = |IRF840

AINHBIUNIU
R1 = R2 = R3 = R4 = R5 = R6 = 50Q
A159F1N

Q1 = Q2 = Q3 = Q4 = Q5 = Q6 = IRF450



