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Features

!  Drives 2 x 36W T8 or 2 x 32W T8 Lamp !  Lamp Filament Preheating
!  Can work with 1 or 2 lamps !  Low AC line and low DC bus Protection
!  Universal Input Voltage: 90-250Vac !  Failure to strike Protection
!  High Power Factor/Low THD !  Below resonance operation Protection
!  High Frequency Operation !  End of Life Protection
!  Lamp Fault Protection in both lamps !  Thermal overload Protection

(Open filament and broken lamp) !  IR2167 HVIC Ballast Controller

Description

This Demo Board is a high efficiency, high power factor, fixed output electronic ballast designed for driving one or
two fluorescent lamp types. The design contains an EMI filter, active power factor correction and a ballast control
circuit using the IR2167. The IR2167 allows setting of the design parameters such as ignition voltage, preheat
current and time, running voltage and power through external resistors and capacitors. This demo board is in-
tended to ease the evaluation of the IR2167 Ballast Control IC, demonstrate PCB layout techniques and serve as
an aid in the development of production ballasts using the International Rectifier IR2167.

Introduction

Driving two lamps in parallel as opposed to a series configuration has the advantage of lower voltage stress on the
ballast output stage components, the wiring and the fixture sockets. Additionally, the resonant L and C associated
with the lamps will be less sensitive to components tolerances due to the lower running lamp voltage compared to
the series configuration. Parallel configuration also allows the ballast to continue working when 1 lamp is removed.
For these reasons, the parallel configuration is becoming more popular.

NOTE: This configuration allows one lamp to remain running when the other is removed. This circuit switches off
both lamps when 1 lamp fails, this avoids damaging the other lamp or the ballast. In case of a fault in one lamp you
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Fault Protection Characteristics

have to reset the input line voltage, replace or remove the lamp damaged and re-apply the line. Never replace the
lamp without resetting the line as this will not provide the correct preheat, ignition sequence.
In this application note we propose an additional circuit that is needed if automatic restart when replacing a failed
lamp is necessary.

Electrical Characteristics

Parameter Units Value 
Lamp Type  36W T8 or 32W T8 
Input Power [W] 74 for 36W T8 and  

66 for 32W T8 
Input Current [Arms] 0.3 
Preheat Mode Frequency [kHz] 54 
Preheat Mode Lamp Voltage [Vppk] 630 
Preheat Time [s] 1  
Ignition Ramp Mode Frequency [kHz] 42 
Ignition Voltage [Vppk] 1600 
Ignition Ramp time [ms] 15 
Run Mode Frequency [kHz] 45KHz for 36W T8 

48KHz for 32W T8 
Lamp Run Voltage [Vppk] 310 for 36W T8 

420 for 32W T8 
Input AC Voltage Range [VACrms] 90..250VAC (50..60Hz) 
Power Factor  0.99-0.98 
Total Harmonic Distortion [%] 10 
 

Fault Ballast Restart Operation 
Line voltage low Deactivates Increase line voltage 

Upper filament broken Deactivates Reset Line and Lamp exchange 
Lower filament broken Deactivates Reset Line and Lamp exchange 

Failure to ignite Deactivates Reset Line and Lamp exchange 
Open circuit (no lamp) Deactivates Reset Line and Lamp exchange 

No 1 lamp Activates The other lamp stays on 
End of Life Deactivates Reset Line and Lamp exchange 
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Functional Description

Overview

The IR2167 Demo Board consists of an EMI filter, an active power factor correction section, a ballast control
section and a resonant lamp output stage. The output stage is for double lamp, parallel configuration, current-
mode heating. The active power factor correction section is a boost converter operating in critical conduction
mode with free-running frequency. The ballast control section provides frequency shifting control of a traditional
RCL lamp resonant output circuit and is easily adaptable to a wide variety of lamp types. The ballast control
section also provides the necessary circuitry to perform lamp fault detection, low line detection and shutdown. The
circuit is designed to work with one or two lamps. If one of the lamps fails the ballast will shutdown and it is
necessary to turn off the line and remove the faulty lamp to continue work with only a single lamp or to replace the
faulty lamp.

Design Procedure to adapt the design to different lamp types

To adapt the design to different types of lamps you need to adjust the values of: LPFC, MPFC, MLO, MHO, CPH,
RT, RPH, RRUN, RCS, ROC, CT, RDT, CRAMP, REOL4, CRES1, CRES2, LRES1 and LRES2. Do not change
any others values !

1) Use the Ballast Designer Software to set the values of LRES1, LRES2, CRES1, CRES2, MPFC, MLO
and MHO, RDT, CT, CRAMP, CS and to set the starting values of LPFC, CPH, RT, RPH, RRUN and
ROC.

Cross both lamps (i.e. connect a filament or resistor to each lamp cathode position but not a good lamp) and
measure the lamp voltage at ignition using a storage oscilloscope.

1) Set ROC to get the right ignition voltage ((decrease ROC to decrease the ignition voltage or decrease
RCS to increase the ignition voltage)

2) Set RT to set the minimum frequency of the oscillator (increase RT to decrease the minimum fre-
quency). Increase RT up to when the over-current protection is working in the worst case (i.e. the ballast
shuts down at ignition) :  One lamp connected normally and the second one crossed.

3) Select CPH to set the preheat time (increase CPH to increase the preheat time)
4) Set RPH to set the right preheat current (increase RPH to increase the preheat current)

Connect both lamps correctly and measure the input power

5) Select RRUN to set the correct power, RRUN is required only if the run frequency is above the ignition
frequency (increase RRUN to increase the power on the lamp)
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6) Verify the value of LPFC at each limit of the line/load range:

Minimum load and maximum input voltage:
If the COMP pin becomes less than 400mV the PF will not operate in a stable manner and it is necessary to
increase LPFC.

Maximum load and minimum input voltage:
If the PF does not operate in a stable manner and audible noise can be heard from LPFC, it is necessary to
decrease LPFC.

7) Set ROL4 to set the End of life protection to a percentage of the lamp voltage. For example, to set the
protection threshold to 20% of the lamp voltage:

{(Vpklamp) x 20/100} x REOL4 / (REOL4 + REOL1 + REOL2 + REOL3)

should give approximately 7V.

(Fine tuning of this threshold can be done by trying different REOL4 values on the test bench)
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2167 dual lamp parallel

Note:  Thick traces represent high-frequency, high-current paths. Lead
lengths should be minimized to avoid high-frequency noise problems
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