
MC33441

Electroluminescent Lamp 
Driver IC

The MC33441 is a DC-AC inverter integrated Circuit for driving EL 
lamps. It can boost the supply voltage to the level reąuired by EL 
lamps and also provide high voltage AC lamp excitation. It consists of 
an oscillator, a freąuency divider, a coil driving Circuit and a switched 
H-bridge network. The input supply voltage rangę is from 1.8V to 
3.5V and is capable to supply a typical 140Vpp AC output voltage. 
The standby current of the device is typically lOnA which is ideał for 
Iow power portable products. Extemally, one inductor and one resistor 
are needed to generate the desirable voltage charge and to fine tune the 
oscillatoLs freąuency. This device is offered in 8-Pin TSSOP 
miniaturę package. The operating temperaturę is -20°C to 70°C.

Features:
•  Battery Operation 1.8V -  3.5V
•  Typical Voltage Output 140Vpp
•  Typical Standby Current lOnA
•  Intemal Oscillator with Extemal Tuning Resistor
•  Enable Control Pin with a 300K Intemal Pull-Down Resistor
•  8-Pin TSSOP Package (Thickness = 1.05mm, Width = 4.5mm, 

Length = 3.1mm & Lead Pitch = 0.65mm)
Types of Applications:
•  Pagers, Cellular Phones, Portable CD Players/Minidisks
•  Databanks, Calculators
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MC33441

Figurę 1. Test Circuit
Battery /  VDD

PIN FUNCTION DESCRIPTION
Pin No. 

(TSSOP-8) Name Description

Pin 1 VDD Input vo ltage supply

Pin 2 ENB Enable the w hole  device to operate

Pin 3 RT1 Internal osc illa to r’s fine tun ing resistance input

Pin 4 VSS A na log /P ow er ground

Pin 5 CO IL C oil/lnductance input

Pin 6 Filter EL F ilter

Pin 7 EL2 EL lam p drive r ou tput 2

Pin 8 EL1 EL lam p drive r ou tput 1
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MAXIMUM RATINGS (T c  = 25°C , un less otherw ise noted.)

Rating Symbol Max Unit

P ow er Supply Voltage V DD 7.5 V

Digital Input Voltage Rangę LO G IC = 0 
LO G IC = 1

0.5

V DD

V

O perating Junction Tem peraturę T j(m a x ) 150 °c
O perating A m bien t Tem peraturę Ta -2 0  to +70 °c
Storage Tem peraturę Rangę T stg -5 0  to +150 °c
P ow er D issipation Pd 300 m W

Therm al R esistance, J u n c tio n -to -A ir R bja 178 °C /W

DC ELECTRICAL CHARACTERISTICS (V DD = 2.65V, TA = 25°C, Lamp C apacitance = 2.2nF, Coil = 1mH un less 

otherw ise noted.)

Characteristic Symbol Min Typ Max Unit

Supply Voltage V DD 1.8 - 3.5 V

O utput Voltage (1 ,8V < V DD < 3.5 V) V EL 120 140 160 V

Peak Coil C urrent (1 ,8V < V DD < 3.5 V) !C0IL - 70 150 mA

A verage Coil C urrent from  Battery (1 ,8V < V qq < 3 .5 V) !v d d - 35 75 m A dc avg

Stand by C urrent (V DD = 3.0 V, ENB = 0) isTAND - 10 100 nA

C lock Frequency (R ext  = 125KQ) F osc 112 140 168 kHz

Lam p Drive Frequency (Fosc D ivide by 384) Fel - 364.6 - Hz

Coil Drive Frequency ( Fosc D ivide by 4) Fc o il - 35 - kHz

Coil D rive C lock Duty Cycle DC c o il - 75 - %

EL Lamp C apacitance Rangę C el - 2.2 - nF

Figurę 2. Output Waveform
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Figurę 3. Output Waveform vs. Time 

OPERATING DESCRIPTION

General
The MC33441 is a DC-AC im crtcr integrated Circuit for 

drh ing EL lamps. It can boost tlie supply voltage to tlie level 
reąuired by EL lamps and also provide liigli voltage AC lamp 
excitation. It consists of an oscillator, a freąuency divider, a coil 
driving Circuit and a switched H-bridge network. Tlie input 
supply voltage rangę is from 1.8V to 3.5V and is capable to 
supply a typical 140Vpp AC output voltage. Tlie standby 
current of tlie device is typically lOnA wliich is ideał for Iow 
power portable products. Extemally, one inductor and one 
resistor are needed to generate tlie desirable voltage cliaige and 
to fine tune tlie osdllator’s freąuency. This device is olfered in 
8-Pin TSSOP packages. Tlie operating temperaturo is -20°C to 
70 C.
Oscillator and Freąuency Divider

Two circuits are put togetlier to fonn tlie oscillator. Tliey are 
Vref and Ibias. Tlie functionality of Vref błock is to generate a 
zero temperaturo coeffident (TC) voltage reference wliich is 
about 1.27Y Tliis 1.27V will tlien be used in Ibias cireuit to 
provide current biasing to all of tlie intemal drcuits witli tlie 
value eąual to Vref divided by an intemal resistor. Besides of 
tliat an extemal resistor is also connected to tliis drcuit błock for 
setting tlie oscillatoris freąuency. Tlie temperaturo coefficient is 
dominated by tlie value of tliat resistor. Therefore, if a Iow TC 
resistor is used tlie oscillator freąuency’s TC can be kept Iow.

Tlie current mirrors witli tlie induced current eąual to tlie Vref 
dróided by an extemal resistor are used to cliaige and discliaige 
an intemal capacitor to provide a 50% duty cycle clock signal. 
Tliis odginał clock pulse will tlien be fed into tlie freąuency 
dróider wliich will generate two addihonal clock signals witli 
different freąuency and duty cycle to tlie coil-driver and tlie 
H-bridge circuits. Tlie oscillator freąuency is govemed by tlie 
following eąuation:

F /  1________= 1.667 x 10-10.
OSC '  V6 x REXT x C INT ) '  REXT

f c o il  = Fosc 4 

f e l  = Fosc ^  384

where C|nj is about 10pF.
Coil Driver

Tlie coil driver is basically a shnplified boost com crtcr. It 
takes a liighcr lieąuency clock signal from tlie fieąuency divider 
to tum on/off tlie main switch altematively. Wlien tlie main 
switch is on, current will flow tlirougli tlie coil to ground. Once 
tlie switch is being tumed off tlie eneigy stored in tlie coil will 
be released to tlie extemal capacitor (EL lamp) tlirougli an 
intemal diodę. According to tlie freąuency of tlie clock signals 
between tlie coil driver and tlie H-bridge, tlie extemal capacitor 
(EL lamp) will be cliaiging to tlie desirable level.

Current limit Circuit (typical 70mA & max. 150mA) is 
implemented in tliis device. Since tlie current tlirougli tlie coil 
will increase corresponding to tlie input voltage, if tlie input 
voltage is liigli and tlie inductance of tlie coil is smali, tlie coil 
can be saturated. Tlie current limit feature is used to avoid tliis 
liappen Tlie main switch is parallel to a much smaller switch 
wliich lias tlieir collector and tlieir base connected togetlier. 
However, tlie emitter of tlie smaller switch is tied to a sensing 
resistor wliile tlie emitter of tlie main switch is connected to 
ground. Tlie coil current will split into two according to tlie 
sizing ratio between tlie main and tlie smaller switch Tlie 
current tlirougli tlie smaller switch will also flow tlirougli tlie 
sensing resistor and generates a voltage. If tlie voltage across tliis 
sensing resistor is above tlie pre-set value, tlien botli switches
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will be tumed off and tlie cncrgy will ielease to tlie EL lamp. 
And tliose switches will remain off until tlie next clock cycle. 
H-Bridge Network

To acliieve tlie 140V peak-to-peak voltage, H-bridge 
netwoik is used to cliaige and discliaige tlie EL lamp. The 
switcliing fieąuency of tlie bridge netwoik is controlled by a 
clock signal ffom tlie divider witli its fieąuency much lower tlian 
tlie one to tlie coil-driver. Moieover, to reduce tlie cunent 
consumption, tlie biasing cunent to tlie two low-side switches 
of tlie H-bridge is not activated until tlie coil-driver ciieuit 
needed to ielease tlie eneigy to tlie EL lamp. Tlicn. tlie biasing 
ciieuit will be on and be mady before tlie main switch in tlie 
coil-driver ieally starts to tum off.
External Components

System designer will base on tlie application to decide tlie size 
and tlie type of tlie EL lamp to be used. Tlie extemal resistance 
(Rext) at RT1 pin detennines tlie excitation fieąuency (Fel) for 
tlie lamp. Tlie ielationsliip between Rext and tlie fieąuency is:

f e l  = Fosc ^  384

By substitute the eąuation of Fosc from Ości I la tor &
Freąuency Dhnder.

r- _ 4.341 x 107u ,  
Fpi — r Hz

tL  r e x t

so

EXT
4.341 x 107

f e l
Ł2

Moreover, if a Iow TC iesistor is used tlie oscillator 
fieąuency’s TC canbe kept Iow. Hie filter capacitor is to provide 
a smootli and moie stable output wavefonn for tlie EL lamp. 
Tlie value of tliis capacitor depends on tlie input voltage and tlie 
coifs inductance value. Eąuations below canbe used to estimate 
filter capacitoris value at diffeient input voltage.

Best Case Approximation for the Filter Capacitor:

CFILTER = 0 026 x (Vin '  VSW)2/ (L X FOSC2)

Worst Case Approximation for the Filter Capacitor:

CFILTER = 0 085 x (Vin "  VSW)2/ (L x FOSC2)

where Vin is the input voltage, Vsw is voltage across the 
switch when it is on, L is the coiFs value and Fosc is the 
clock freąuency.

Measurement below is recorded with the condition: coil 
= lmH, EL lamp = 2.2nF and at room temperaturę.

Table 1: Reference for Cfilter

VDD r e x t C F IL T E R

1.8V 100K -130 K Q 5 n -1 0 n F

2.0 V 100K -130 K Q 1 0 n -22 nF

2.5 V 100K -130 K Q 1 0 n -22 nF

3.0V 100K -130 K Q 22 n F -3 3 n F
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MC33441

TYPICAL OPERATING CHARACTERISTICS

Rext (OHM)

Figurę 4. Oscillator Freguency vs. Rext

o
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Figurę 5. Lamp Freguency vs. Rext

VDD -  2.65V 
— Lamp Freq. = 

EL lamp = 2.2
OuOI IZ

nF
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Figurę 6. Current Consumption vs. Coil Inductance
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Figurę 7. Current Consumption vs. Vdd

Coil = 1mH
Lamp l-req. = 365Hz 
EL Lamp = 2.2nF 
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Figurę 8. Output Voltage vs. Rext
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APPLICATION INFORMATION

EL Lamp Selection
EL lamps are a laminate wliich exliibit a capacitance on 

the order of 2.5nF to 3.5nF per sąuare inch. The light will 
emit as the high voltage is applied across the electrodes of 
this capacitance. The color of the emitted light is detennined 
by the type of Chemical used and the freąuency of the 
excitation voltage. On the other hand, the lamp brightness 
increases approximately the sąuare of the applied voltage 
and nearly linear to the excitation freąuency. Once a lamp 
has been selected, the operating freąuency and the essential 
voltage for the optimum perfonnance is detennined. Then, 
the driver Circuit can begin to design.
Inductor Selection (L1)

Use a lmH/0.15A inductor for MC33441. Higher 
inductor values can be used to reduce the peak transient coil 
current from the battery supply. As the value of the inductor 
(LI), increases, the resistor (Rl) value may need to increase 
conespondingly to provide optimum perfonnance. Winie a 
lower inductor values lead to smaller physical size, it will 
generate a higher peak coil current. A lower resistor (Rl) 
value should be used when a lower inductance coil is being 
used.

The inductor must have a saturation cunent rating eąual 
to or bigger tlian the peak coil cunent which is 150mA. 
Filter Capacitor Selection (C2)

See Table 1 for the estimated value of the filter capacitors 
based on the input voltage supply. Since the maximum 
voltage of the filter capacitor can reach 70V or even 80V, 
capacitor with high voltage rating will be reąuired. 
Resistor Selection (R1)

Since the fundamental freąuency of the oscillator is set by 
the extemal resistor (Rl), the temperaturę coefficient of the 
freąuency is dominated by the value of this resistor. A Iow 
temperaturę coefficient (TC) resistor is suggested to use for 
keeping the variation of oscillatoCs freąuency Iow against tire 
operation temperaturę rangę. (See Page 4, Fig. 3 & Fig. 4)

R1 = REXT
4.341 x 107 

FEL
fi

Layout
The MC33441 is high output voltage operation make PC 

board layout critical to minimize ground bounce and noise. 
Locate input bypass capacitor, filter capacitor and 
oscillatoCs resistor as close to the device pins as possible.

BATTERY

C1

PB1 [
O

ENABLE

♦

U1

VDD EL1

ENB EL2

RT1 FILTER

VSS COIL

MC33441 (TSSOP-8)

l------------------- 1

EL-LAMP

I____________ I
-L C2

27nF/100V

Figurę 10. MC33441 Demo Board Schematic

COMPONENT SUPPLIER
Supplier Part Number Description Phone

T ech-W ave Industria l Co., Ltd. Part# C C -0 0 1 2 E L-L am p : 14.5m m  x 47m m  Color: 
Y e llow -G reen

(8 8 6 )-2 -2 2 6 9 2 8 2 7

C oils  E lectronics Co., Ltd. Part# C R C H 6 6 4 - 
10 2K -831 015

Inductor: 1 m H /0 .1 5 A (852)—2341 -5 5 3 9
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Figurę 11. MC33441 PC Board -  Top View
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Figurę 12. MC33441 Component Placement Guide -  Component Side

Figurę 13. MC33441 PC Board -  Bottom View
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