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The Design method for Gate Pulse Transformer of 1P3102

By Joo Sungjun, Ph.D

CEOQ / Interpion emi

The IP3102 is a driver IC for ballasts of fluorescent lamp. Generally, ballast for fluorescent lamp using the
IP3102 is composed of half bridge inverter. Most of half bridge inverter has high side and low side
MOSFET. For the high side MOSFET, the IP3102 needs pulse transformer.

This application note provides the design procedure and the analysis for optimal pulse transformer.

Figure 13 shows the equivalent circuit of the pulse transformer. The main purpose of the pulse transformer
is to transfer the signal without distortion. The normal transformer has air gap for the energy store but on
the other hand the pulse transformer should not have the air gap. The most important design consideration
is the pulse transformer should have very small leakage inductance and very big coupling constant of the

primary and the secondary wires.
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Figure 1. The equivalent circuit of the pulse transformer
R ¢= Internal resistance of the driving source
R p= DC Resistance of the primary winding
R s= DC Resistance of the secondary winding

R L= Load Resistance on the secondary winding
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R c = Core losses expressed as a shunt resistance in parallel with the primary windings
C r= Primary shunt and distributed capacitance
C s= Secondary shunt and distributed capacitance
Crs= Primary-to-Secondary inter winding capacitance.
L p=Primary inductance that is mutually coupled to the Secondary
L s= Secondary inductance that is mutually coupled to the primary
L r1=Primary leakage inductance.
L s1= Secondary leakage inductance

N p= Number of turns on the primary

N s= Number of turns on the secondary
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Figure 2. Pulse transformer

The figure 2 shows the pulse transformer for IP3102. The design procedure of the pulse transformer is as

follows:
Stepl. Select the primary input voltage.
The 1* stage voltage depends on the Vcc of the IP3102. Since, the output voltage of the
IP3102 is clamped at 14[V]. Therefore, the 1% stage input voltage Vin is 14[V].
Step?2. Calculate primary turns
P H (11)

max

Where the T, is MOSFET Turn on time[uSec], Bmaxis maximum flux density[T], the ferrite core case
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Bmax=0.3 [T], A is cross-sectional area [mm?].

Step3. Calculate secondary turns
:The secondary turns has very closed relationship with MOSFET V14 (Threshold Voltage)
and primary turns N,. If we defined the desired secondary output is Vg, the equation for Ns

is calculated as follows;.

V,,
N, = 5N, (12)

in

Example: Design the pulse transformer with 1P3102. The conditions are Vcc=18[V], Vgs=15[V],
oscillation frequency is 40[KHz]

Stepl. Vin=14[V]
Step2. Select El core (ferrite) EE1614, the area of core is 18.4[mm?], T, +T :ﬁ:ZS[,useC],

T, =12.5[usec] so that
VT, 14x125x10°
P B, -A 0.3x184x10°

Step3. N —VgSN —Ex32—34ﬂ'urn]
Y 14

~ 32[Turn] (13)

p
in
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IMPORTANT NOTICE

Interpion semiconductor Co. LTD. makes no representation that the use or interconnection of the circuits described herein will not infringe on existing
or future patent rights, nor do the descriptions contained herein imply the granting of licenses to make, use or sell equipment constructed in accordance
therewith.© 2004 by Interpion semiconductor Co. LTD. All rights reserved. This bulletin, or any part or parts thereof, must not be reproduced in any

form without permission of the copyright owner.

NOTE: The information presented in this bulletin is believed to be accurate and reliable. However, Interpion semiconductor Co. LTD. for its use
assumes no responsibility. Interpion semiconductor Co. LTD reserve the right to make changes to their products or to discontinue any product or service
without notice, and advise customers to obtain the latest version of relevant information to verify, before placing orders, that information being relied on
is current and complete. All products are sold subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

Interpion semiconductor Co. LTD warrants performance of its semiconductor products to the specifications applicable at the time of sale in accordance
with Interpion semiconductor Co. LTD’s standard warranty. Testing and other quality control techniques are utilized to the extent Interpion
semiconductor Co. LTD deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily performed, except

those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF DEATH, PERSONAL INJURY,
OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL APPLICATIONS”). INTERPION SEMICONDUCTOR CO. LTD ARE
NOT DESIGNED, AUTHORIZED, OR WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF INTERPION SEMICONDUCTOR CO. LTD PRODUCTS IN SUCH APPLICATIONS IS

UNDERSTOOD TO BE FULLY AT THE CUSTOMER’S RISK.

In order to minimize risks associated with the customer’s applications, the customer to minimize inherent or procedural hazards must provide adequate
design and operating safeguards. INTERPION SEMICONDUCTOR CO. LTD assumes no liability for applications assistance or customer product
design. INTERPION SEMICONDUCTOR CO. LTD does not warrant or represent that any license, either express or implied, is granted under any
patent right, copyright, mask work right, or other intellectual property right of INTERPION SEMICONDUCTOR CO. LTD covering or relating to any
combination, machine, or process in which such semiconductor products or services might be or are used. INTERPION SEMICONDUCTOR CO.
LTD’s publication of information regarding any third party’s products or services does not constitute INTERPION SEMICONDUCTOR CO. LTD’s

approval, warranty or endorsement thereof.
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