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Transformers, Inductors, and other Magnetics general schematic

Basic Definition

Example:
1 Phase Transformer — 1 Primary Coil with Multiple Taps
One Secondary Coil with Single Tap,
One Secondary Coil with Center Tapped,
and One Secondary Coils with Three Tapps
PRIMARY - INPUT SECONDARY - OUTPUT
CORE X33
I X32 ——r | CURRENTX3
| X3 T w8l Secondary Coil
The Input Current into the device : N E = with Three
will be calculated during the design. O\, OUTPUT COIL g
¢ ¢ : 9 C voLTacexs g 5 Tapps
INPUT TAP CURRENT H2 I v> 9
H2 : X30
g I CURRENTXZ
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g x | OUTPUT COIL .
% g S | ~ ' VOLTAGE X2 Secondary Coil
5 g x : < X20 with Center
z % ol x(z)LTAGE Tapped
2 |
E I -X2 J
y | CURRENTX1
HO | X1
I —
| @)
] OUTPUT COIL Secondary Coil
: - VOLTAGE X1 with Single Tap
|
| X10
1
GROUND SHIELD BETWEEN
PRIMARY AND SECONDARY
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Basic Definition for INPUTS
INPUT TYPE: SINGLE INPUT TYPE: SINGLE
INPUT WINDING: SINGLE WINDING INPUT WINDING: CENTER TAPPED
PRIMARY CORE PRIMARY CORE
H2 © H1 ©
° - o
E: v HO
v HO v
H1 o
INPUT TYPE: DUAL DUAL INPUT VOLTAGE
INPUT WINDING: SINGLE WINDING 120V Vs 240V
PRIMARY CORE PARALLEL SERIAL
o
B H1 ®
g H—o— H1 o—5 » H1 o—g
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Basic Definition for INPUTS
INPUT TYPE: TAPPED INPUT TYPE: TAPPED
INPUT WINDING: SINGLE WINDING INPUT WINDING: CENTER TAPPED
PRIMARY CORE PRIMARY CORE
H3 © H3 ©
o T H2
H2 o = H1
e 2 gl = )
¢l | —m S 3] 2
[ ] ) >l &
Sl & - 4
| 2] ¢ LA A
s 2| ¢ o] =
v _v = § >v g H1
HO v H2
H3 ©
INPUT TYPE: DUAL - TAPPED INPUT TYPE: DUAL - TAPPED
INPUT WINDING: SINGLE WINDING INPUT WINDING: SINGLE WINDING
VARIATION: A VARIATION: B
PRIMARY CORE PRIMARY CORE
H3 © H3 ©
2 H2 o H2
g ; E‘_Hl P g E = H1 )
o ¢ o ¢
S § S 5
— HO v HO
— HO' H3'
o E i~ H2'
W ] I o = H1'
1 g ¢ 0 R °
s H1' > § é
—— H2' =
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Transformer Inductor and other Magnetics general schematic

Inductors

FIGURE 1 FIGURE 2 FIGURE 3

Inductor - Air Coil, no Core Inductor —with Core Inductor — Common Mode Chocks

| | | ém
H3 H4

H1 H1
Taps: only H1 and H2 Taps: only H1 and H2 Taps: only H1 to H4
Current Sensors Single Phase Transformers
FIGURE 4  Magnetic Current Sensor FIGURE 5 FIGURE
X1 1 Phase Auto-Transformer 1 Phase Transformer - Simple
H2 H2 X2
H} &>
H1
X2
H X1
X2
HO H1 X1
H2
Taps: H1 & H2 can be missing. Taps: H1, H2 or more Taps Taps: only H1, H2 and X1, X2
Taps X1, X2 or more
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Single Phase Transformers
FIGURE 7 FIGURE 8 FIGURE 9
1 Phase Transformer — Simple Multi Tap 1. Phase Transformer — 2 Secondary 1 Pha}se Transformer — 2 Secondary,
Simple Multi-Tap
H2 X2 X4 X22
X21
H1 X1
H2 H2
H1
X3 X20
X2 X12
X11
H1 HO
HO
X0 X1

Taps: HO, H1, H2 or more
X0, X1, X2 or more

Taps: onlyH1, H2

only X1, X2, X3 &X4

Taps: HO, H1, H2 or more
Xy0, Xy1, Xy2 or more

X10

FIGURE 10
1 Phase Transformer — Multiple
Secondary Coils
Xn2
Lsecn
H2 Xnl
X22
Lsec2
X21
H1 X12
Lsec1
X11
Taps: only H1, H2multiple pairs of Xy1,
Xy2 from Coils Lsecy

FIGURE 11

1 Phase Transformer — Multiple
Secondary Coils — Multi Prim Taps

H2
H1

HO

Taps: HO, H1, H2 multiple and pairs of
Xyl, Xy2 from Coils Lsecy

FIGURE 12
Xn2 & Prim - Simple Tap
H22
Lsecn
Xn1l
X22
Lsec2 H21
H12
X21
X12
Lsect
X11 H11

]
]

1 Phase Transformer — Double Coil Sec.

X12

X22
X11

X21

Taps: only H11, H21, H12, H22
only X11, X21, X12, X22
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Single Phase Transformers
FIGURE 13 FIGURE 14 FIGURE 15
1 Phase Transformer — Double Coil Sec. 1 Phasg Tre?nsforme.r — Double Coil Prim. 1 Phasg Trgnsformgr —Double Coil Prim.
& Prim — Multi-Tap & Multi Coil Sec. - Simple Tap Xn2 & Multi Coil Sec. - Simple Tap %n2
H22 X22 H22 H22
H21 X21 Lsecn H21 Lsecn
Xn1l Xn1l
X22 X22
H20 X20 H21 Lsec2 H20 Lsec2
H12 X12 H12 H12
H11 X11 X21 H11 xX21
X12 X12
Lseca Lsec
H10 X10 H11 x11 H10 X11
Taps: H10, H11, H12, H22, H21 and more Taps: only H11, H12, H21, H22 Taps: multi H10,H11,H12,H20,H21,H22, more
X01, X11, X12, X20, X21, X22 and more Multi Coil pairs X11, X12, X21, X22,..Xn1,Xn2 Multi Coil pairs X11, X12, X21, X22,..Xn1,Xn2
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3-Phase Transformers
FIGURE 16 FIGURE 17
3-Phase Auto-Transformer — 3-Phase Transformer —
Multiple Taps H20—5 WYE — WYE Connection Hlo=5
Neutral Wye connected H1 Single Taps % X1
H2 o— H1o—
H1 X1
§ N2
N N
H2 o— Hlo=S
H1 g X1
Taps:
H1, H2, H3 and more
FIGURE 1 FIGURE 1
3-Phase Transformer —
WYE — WYE Connection H2 =5 X2 \?;\—;Ea_s%‘gﬁ:sgrnn:‘ird—ion H2 =3 X1
Multi- Taps H1 X1 Multi- Taps H1
Any combination of L.
Hy and Xy Any combination of Hy
H2 o—; X2 H2 o— X1
H1 X1 H1
N2
N N
H2 o— X2 H2 o= X1
H1 X1 H1
Taps: Taps:
H1, H2, H3 and more H1, H2, H3 and more
X1,X2, X3 and more X1, X2, X3and more
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3- Phase Transformers
FIGURE 20 FIGURE 21
3-Phase Transformer — 2 H1
PRIMARY WYE — . Xn2 .

3-Phase Transformer

X1
Any combination of Hy H1 § DELTA — DELTA
SECONDARY ﬁzl Connection
WYE or DELTA Connection
Itiple S dari %
multiple Secondaries X11
H1
H2 o5 Xn2 . X1
H1
Xnl
X12
N
X11
H1
H2 =5 Xn2 . X1
H1
Xnl
i X12
Taps:
g X1
g X1

H1, H2, H3 and more

FIGURE 22 FIGURE 23

3-Phase Transformer X1 _

DELTA — DELTA 3D :Lf;isi IAr;nEsformer
Connecton Connection

Multi- Taps

Any combination of Simple- Taps

Hy

X1

X1

Taps:
H1, H2, H3 and more
X1, X2, X3and more
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3-Phase Transformers
FIGURE 24 FIGURE 25
3-Phase Transformer ;—:LP_}&:? \'I/'\;s:sformer -
DELTA = WYE Any combination of Hy
Connection
Multi- Taps SECONDARY
WYE or DELTA
Connection
multiple Secondary
Taps:
H1, H2, H3 and more Taps:
X1, X2, X3and more H1, H2, H3 and more

FIGURE 2 FIGURE 27

3-Phase Transformer — 3-Phase Transformer — H2 o—

DELTA - WYE PRIMARY WYE - H1 X1
Any combination of Hy Any combination of Hy

SECONDARY SECONDARY

WYE, 6-Phase Half WYE, 6-Phase Half Wave

Wave -X1

H2 o—

L X1
H1
0
Taps: Taps: X0
H1, H2, H3 and more H1, H2, H3 and more X1
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3-Phase Rectifiers
3 Phase Half Wave Rectifier
Dy D, D3
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i econ
- Primary Input Voltage Waveform | Output Voltage Waveform
3 Phase Full Wave Rectifier - Bridge Rectifier
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-
w
8 L 4
g *X
o N
|
X l‘*«./
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\\
'—‘ 'y 3
Delta Connected Star Connected ¥
Primary Secondary
3 Phase Full Wave Rectifier - 6-Phase Half Wave
Rectified Output
Vi Vo V3 n
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