
Design Considerations

APPLICATION NOTES:
Multi-hole cores provide specialized shapes that are
sometimes more useful than single hole devices. One
example is wide band transformers where good coupling
between short windings is needed over a wide frequency
range. Since most of these cores are used in applications
of this kind, our standard tests are performed at critical
frequencies within their practical operating range. This
assures that the cores will operate properly in your
application. 

In this section you will find curves of Xp, Rp and Z
versus frequency for many of these cores. This data was
taken with a single winding passing through both holes,
the number of turns being chosen for convenience in
testing. Except for the highest frequencies, where results
are controlled by stray reactances rather than the core,
characteristics for other numbers of turns may be deter-
mined by multiplying by the square of the turns 
ratio-(Nnew/Ncurve)2. The effect is to shift the curves up
or down by this ratio.

BALUNS: 
These are transformers used for impedance matching,
usually with one side balanced to ground and the other
unbalanced (hence the name). They may be wound on
any core shape, but often a two-hole core is used. Both
cylindrical types and “binocular” or “shotgun” types
(commonly called “balun cores”) are available. Many
possible winding arrangements are used, but one simple
type is shown in figure 1. Two U-shaped wires (a, b) are
inserted and connected as shown. Then one winding,
consisting of a single (two hole) turn, forms the low
impedance connection, while two turns in series form
the high impedance winding. Since impedance transfor-
mation is proportional to the turns squared ratio, it is
4:1. The center-tap may be grounded or left floating. As
with other wide band transformers (see TOROID section)
the lower frequency limit is determined by the shunting
effect of the reactance produced by the winding induc-
tance, as shown in figure 2.

FIGURE 1

FIGURE 2

The upper frequency limit is determined by the leakage
inductance (Ll) and distributed self capacitance (Cd).
Insertion loss is determined by core losses (Rp), winding
losses (Rw) and Lp.

TWO-TRANSFORMER DEVICES:
There are a number of devices requiring two transformers
in conjunction, such as wide band cable (CATV, MATV)
directional taps, splitters and other hybrids. Although
two toroids or beads are sometimes used, a two hole
core is often more convenient. Each device is wound
through one hole and around the outside. The leads 
are then in convenient and consistent locations for 
interconnection. There will be a small amount of 
coupling between the core halves which should be
experimentally examined in your application for its
influence on performance. 

COMMON MODE CHOKES:  
Simple noise suppression devices for power lines can be
made by passing each side of a wire pair through one
hole of a two hole core. At low current levels each half
of the core acts as a choke on its own conductor. But at
higher currents, when individual beads would saturate,
only the web between the holes saturates (figure 3).

FIGURE  3

The power frequency currents in the outer portion cancel
so that the outer ring may function as a choke to 
common mode noise signals. For further information, 
see the BEAD section. 
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PART NUMBER (1) A H B(4) E C

12-315(2) .136 3.45 .034 .86 .093 2.36 .057 1.45 .079 2.01

±.010 ±.25 ±.005 ±.13 ±.010 ±.25 REF REF ±.007 ±.18

12-322 .200 5.08 .047 1.19 .120 3.05 .105 2.67 .120 3.05

±.010 ±.25 ±.005 ±.13 ±.005 ±.13 REF REF ±.007 ±.18

12-328 .248 6.30 .047 1.19 .125 3.18 .115 2.92

±.012 ±.30 ±.006 ±.15 ±.010 ±.25 ±.015 ±.38

12-330 .248 6.30 .047 1.19 .255 6.48 .115 2.92

±.012 ±.30 ±.006 ±.15 ±.016 ±.41 ±.015 ±.38

12-332 .248 6.30 .047 1.19 .472 11.99 .115 2.92

±.012 ±.30 ±.006 ±.15 ±.016 ±.41 ±.015 ±.38

12-340(2) .275 6.99 .073 1.85 .125 3.18 .115 2.92 .160 4.06

±.012 ±.30 ±.006 ±.15 ±.010 ±.25 REF. REF ±.010 ±.25

12-345(2) .275 6.99 .073 1.85 .250 6.35 .115 2.92 .160 4.06

±.012 ±.30 ±.006 ±.15 ±.015 ±.38 REF. REF. ±.010 ±.25

12-350(2) .275 6.99 .073 1.85 .300 7.62 .115 2.92 .160 4.06

±.012 ±.30 ±.006 ±.15 ±.015 ±.38 REF. REF. ±.010 ±.25

12-360(3) .525 13.34 .150 3.81 .260 6.60 .225 5.72 .295 7.49

±.025 ±.64 ±.010 ±.25 ±.010 ±.25 ±.010 ±.25 ±.015 ±.38

12-365(3) .525 13.34 .150 3.81 .565 14.35 .225 5.72 .295 7.49

±.025 ±.64 ±.010 ±.25 ±.020 ±.51 ±.010 ±.25 ±.015 ±.38

12-430 .257 6.53 .052 1.32 .255 6.48 .108 2.74

±.010 ±.25 ±.005 ±.13 ±.016 ±.41 ±.007 ±.18

12-432 .257 6.53 .052 1.32 .472 11.99 .108 2.74

±.010 ±.25 ±.005 ±.13 ±.016 ±.41 ±.007 ±.18

inch mm inch mm inch mm inch mm inch mm

FIGURE 1 FIGURE 2
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NOMINAL ELECTRICALS

PART NUMBER(1) B G J K

12-315(2) 3,700 50 1110 42 629 37 92.5 ---- 1

12-322 5,639 ---- 1692 ---- 959 ---- 141 ---- 1 

12-328 7,508 88 2252 ---- 1276 ---- 188 94 2

12-330 15,300 ----(7) 4590 --- 2601 ---- 383 ---- 2

12-332 28,350 ---- 8505 ---- 4820 308 709 ---- 2

12-340(2) 4,576 ---- 1373 52 961 ---- 114 64 1

12-345(2) 9,152 ---- 2746 103 1922 91 229 ---- 1

12-350(2) 10,983 136 3295 124 2306 ---- 275 156 1

12-360(3) 8,312 ---- 2491 94 1745 ---- 208 127 1

12-365(3) 18,062 139 5419 204 3793 175 452 262 1

12-430 13,433 ---- 4030 ---- 2821 ---- 336 ---- 2

12-432 24,864 ---- 7459 ---- 5222 260 622 ---- 2

NOTES:
1. Complete part number includes material designation. i.e., 12-345-G.

2. Part is tumbled to remove sharp edges.

3. Part has chamfered edges.

4. Special heights can be manufactured without tooling costs.

5. Inductance tolerance varies with part number. Consult the factory for further information.

6. Impedance data shown is nominal, measured on a short length of 20AWG wire wound 
hole-to-hole at frequency shown. Normal tolerance is ±25%.

7. Impedance data not available at time of printing. Consult the factory for further information.
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REACTANCE, RESISTANCE AND IMPEDANCE vs FREQUENCY

J MATERIAL

12-328-J
4 TURNS

12-330-J
3 TURNS

12-345-J
3 TURNS

12-340-J
4 TURNS
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REACTANCE, RESISTANCE AND IMPEDANCE vs FREQUENCY

K MATERIAL

12-340-K
3 TURNS

12-345-K
2 TURNS

12-345-G
2 TURNS

12-340-G
3 TURNS

REACTANCE, RESISTANCE AND IMPEDANCE vs FREQUENCY

G MATERIAL


